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PREFACE.

‘WHEN we consider the vast and yearly increasing amount of animal wealth
‘we possess, the great skill, attention, and expense bestowed on the perfect-
ing of the most important of the domesticated creatures, which are daily
becoming more essential factors in our progressive civilisation, it is some-
what remarkable, and rather discreditable, though not altogether inexplic-
able, that nothing in the way of a work devoted to the parturition of
animals, and to the diseases and accidents incidental to that period, has yet
appeared in the English language. For very many years the Anglo-Saxon
race has devoted itself most assiduously and praiseworthily, and with the
greatest measure of success, to the multiplication and full development
of those qualities which more particularly enhance the value and utility
of animals, This has entailed unwearied efforts, the closest and shrewdest
observation, and all the judgment and practical and scientific knowledge
which generations of men could afford.

It might therefore be considered that everything relating to the reproduc-
tion and rearing of these creatures must, from a materialistic point of view
alone, be of great moment not only to breeders and stock-raisers, but to the
entire community. Great loss may be, and far too often is, quickly sus-
tained among animals during the pregnant or parturient period, and this
loss may not only prove very serious to individuals, but make itself gravely
felt by the general public. A treatise which might aid, to however small
an extent, in pointing out how these losses may be averted or remedied,
must surely, then, prove a welcome boon to those who are engaged in
breeding and raising animals, as well as to all who are interested—and few
are not—in their multiplication and welfare. At the commencement of this
century a book was published, entitled ‘A Practical Treatise on the Par-
turition of the Cow, or the Extraction of the Calf ; and also on the Diseases
of Neat Cattle in General.” The author was Edward Skellet, ‘¢ Professor
of that part of the Veterinary Art;” but that and other parts of this art
were certainly in a very crude, meagre, and elementary condition in the
days when Skellet ventured to touch upon them ; and yet his book may be
said to be the only attempt which has been made in this direction in
England. Papers on obstetricy—some of them of much value—have ap-
peared from time to time in professional journals; but while in other
countries many treatises have been produced,no one in this country has under-
taken the task of supplying what has, for very many years, been an urgent
want—a text-book of Obstetrics worthy of modern Veterinary Science. The
neceseity for such a guide has been felt more particularly by the Veterinary
practitioner at the commencement of his career ; for only too frequently he
has had to rely entirely upon his own resources, ‘and to painfully acquire, at
the expense of his employers, that knowledge of the subject which was
either very imperfectly or not at all taught at the Veterinary Schools, and
could not be found elsewhere, To deliver one of the larger domesticated
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animals in a case of difficult parturition requires special knowledge and
aptitudes ; and even those practitioners who are fortunate in possessing these
will be the first to confess that to attempt delivery in many cases is really
a work of the Danaides.

To the members of the Veterinary profession, therefore, no apology can
be necessary in offering for their acceptance the present book. Every
endeavour has been made to make it a standard work, representative of
the most advanced views relating to this department of Veterinary Medi-
cine. Animated by the desire to present my colleagues in English-speaking
countries with a text-book at least equal to the best of the many which
have been published on the Continent—a list of which is appended—
every likely source of information has been made available, and no labour
or pains have been spared to render my onerous and very difficult task as
complete and as useful as possible. A glance at the references and illustra-
tive cases will testify to the correctness of this statement.

It has often been a matter for regret by the accoucheur of women, that
the parturient period of animals was one upon which they could obtain but
little, if any, information ; and its relations and importance with regard to
this and the puerperal period in the human species has frequently been
insisted upon. I trust that this cause for regret may be at least partially
removed, and that the text-book may prove of some service to those medical
men who are anxiously striving to advance human obstetricy, and a know-
ledge of those pathological processes around which there is still doubt and
uncertainty.

My best thanks are due to Professor Saint-Cyr, of the Lyons Veterinary
School, for allowing me to use many of the drawings which illustrate his
excellent treatise on the same subject, and to which I have often referred
with much advantage. I am also greatly indebted to Mr. W. A. Cartwright,
of Whitchurch, Salop, for his kindness in looking over the proof-sheets
containing the more practical portion of the snbject ; his long experience
and skilful practice, combined with careful reading and study, rendered his
assistance particularly valuable in this respect.

In this first attempt to deal with a very serious task, omissions and
defects will doubtless be discovered. But in the circumstances in which I
was placed they were unavoidable, and perhaps, after all, they will not
interfere with the utility of the work. Now that certain principles in
animal obstetrics have been laid down, and a commencement has been
made to establish the practice of the Veterinary Obstetrist on a sound
scientific basis, it is to be hoped that rapid progress will be made in render-
ing it more perfect. Humanity is perhaps as deeply concerned in this
direction as in many others, and it must always be an important object
with the Veterinary Surgeon to spare animals pain, and to abridge their
sufferings as much as;possible.

GLEORGE FLEMING,
Second Life Guards.
REGENT'S PARK BARRACKS,
November, 1877.



CHRONOLOGICAL LIST OF WORKS ON VETE-
RINARY OBSTETRICS PUBLISHED UP TO THE
PRESENT TIME.

FRANCE.

Rainard. Traité Complet de la Parturition des Femelles des Animaux
Domestiques. Paris, 1845.
Saint-Cyr. Traité d'Obstétrique Vétérinaire. Paris, 1875.

GERMANY.

Jirg. Anleitung zu einer Rationellen Geburtshiilfe der Landwirthschaft-
lichen Thiere. Leipsic, 1818.

Binz. Theoretisch-praktische Geburtshiilfe fiir die Haussaugethiere. Frei-
burg, 1830.

Thomas. Kenntnisse, Erfahrungen und Hulfsleistungen bei den Geburten
der Pferde. Glogau, 1832.

Seyflert. Die Geburtshiilfe bei den Kiihen, 1838.

Ziller. XKurzgefastzter jedoch moglichst griindlicher Unterricht iiber dic
Geburtshiilfe der Griotzeren landwirthschaftlichen Hausthiere. Schleu-
singen, 1838.

Dieterichs. Handbuch der Praktischen Geburtshiilfe bei den Groazeren
Hausthieren. Berlin, 1845.

Baumeister-Rueff. Die Thierarztliche Geburtshiilfe.

Ziirn. Handbuch der Thieriirztlichen Geburtshiilfe. Leipsic, 1863.

Kehrer. Beitriige zur vergleichenden und experimentellen Geburtskunde.
Geissen, 1864,

Thomas. Versuch einer Anweisung zur Geburtshiilfe der Pferde. Mar-
burg, 1866. ‘

IHarms. Lehrbuch der Thieriirztlichen Geburtshiilfe. Hanover, 1867.

Franck. Handbuch der Thieriirztlichen Geburtshiilfe. Berlin, 1876.

BeLaium.

Dewart. De la Parturition des Principales Femelles Domestiques.
Brussels, 1839.



viii} LIST OF WORKS ON VETERINARY OBSTETRICS.

. HoLLAXD.
Eberhard ond Gunther. Verhandeling over het Verlossen der Koeyen.
Amsterdam, 1793.
SWEDEN.

Sjostedt. Handbok i Forlossnings Konsten for Veteriniirer och uppfédare
af Husdjur. Stockholm, 1875.

AUSTRIA.
Henkel. Die Geburtshiilfe bei den Kiihen. Vienna, 1840,

PoLanp.
Seifert and Tenneker. Lehrbuch der Pferdeiirztlighen Geburtshiilfe.
Prague, 1820.
Kohlert. Praktische Anleitung zu einer naturgemiszen Geburtshiilfe der
landwirthschaftlichen Hausthiere. Prague, 1830.

Iravy.
Calaneo. Manuale di Obstetricia Veterinaria. Milan, 1845.
Lanzillotti-Buonsanti. Manuale di Obstetricia Veterinaria. Milan, 1871.

ExgLaND.
Skellet. A Practical Treatise on the Parturition of the Cow, or the Extrac-

tion of the Calf ; and also on the Diseases of Neat Cattle in general.
London, 1807.



TABLE OF ILLUSTRATIONS.

A B I'AGE
1. Pelvis of the Mare - - - - DBaumeister and Rueff 7
2. Pelvis of the Cow - - - . (1 - - 10
3. Pelvis of the Sheep - - lbid - - 1
4 Lateral Ligaments of the Sacrum and Pelvm Leyh - - 12

5. Ligaments of the LumbarVertebrae, Sa.cmm
and Pelvis - Ibid - - 13
6. Longitudinal Section of the Mares Pelvxs - Samt-Cyr - - 16
7. Longitudinal Section of the Cow’s Pelvis - Ibid - -1
8. Median Section of the Horse’s Pelvis - Franck - - 2
9. Median Section of the Mare's Pelvis - Ibid - - 2
10. Pelvis of Mare - - - - Saint-Cyr - - 25
11. Pelvis of Horse - - - Tbid - - 25
12. Generative Organs of Mare n situ - fbid - -7
13. Lobule of Mamms - - - - Virchow - - 34
14. Section of Cow’s Teat - - Guibourt - - 3
15. Generative Organs of the Mare, molated - Chawveau - - 36
16. Utricular Gland of a Pregnant Goat - Franck - - 4
17. Utricular Gland of a Pregnant Cow - Tbid - - i1
18. Horizontal Section of Uterine Glands - Iind - - 42
19. Uterus, Oviducts, and Ovaria of the Sheep OQuwen - - 43
20. QOvary opened Vertically - - - Sawt-Cyr - - 47
21. Portion of the Ovary of a Pig - - 1bd- - - 47
22. Graafian Vesicle in Mare’s Ovary - - Franck - - 47
23. Ovulum of Mare - - Ibid - - 47

24. Formation of the Ovisac in t.he Bltch’
Ovary - - Bischof - - 49
25. Graafian Vesicle and Ovum - - Barry - - b0
26. Escape of Ovam from Ovisac - - ZThomson - - 5

27. Successive Stages in Formation of Corpus
Luteum - - - - Pouchet - - 51
28. Ovum from Oviduct of R&bblt - - Bischoff - - 63
29. A more advanced Ovum - - - Tbid - - 63
30. Ovum from Uterine Half of Oviduct - Tbud - - 64
31. Ovum from Uterine End of Oviduct - Ibd - - 64

32. Blastoderm and Primitive Trace - - Saint-Cyr - - G5



FlG.

38.
5.
60.
61.
62.
63.
64.
65.
66.
67.
G8.

7l
72.
73.
74.
75.

76.

TABLE OF ILLUSTRATIONS.

. Ovum from Twenty to Twenty-five Days old
. Ovum about a Monthold - - -
. Chorion of Mare at Mid-term - -
. Faetal Membranes of the Cow at Mid-term
. Feetal Membranes of the Goat at Full Time
. Feetus and Feetal Membranes of Cat -
. Feetus of Mare and its Envelopes - -
. Plan of Feetal Envelopes in Mare - -
. Portion of Chorion with Placentule: Cow

. Maternal and Feetal Cotyledons of the Cow

Cotyledon of a Cow’s Uterus - -
Feetal Circulation in a Transition State -

. Feetal Circulation : Advanced Period -

Male Feetus of the Mare - -

. Genito-urinary Organs of a Feetal Shcep -

Female Organs of a Feetal Deer - -

. Female Feetus of the Cow - - -
50. Genital Orgaus of a Hermaphrodite Goat -
. Section of Maternal Cotyledon dnring

Gestation -

. Gravid Uterus of a Multxparous and

Uniparous Animal - - -

. Twin Pregnancy : Cow - - -
. A Mole - - - -

Hydated Kyst -

56. Cow in the Act of Partuntlon Sta.ndmg

Position - - - - -

57. Mare in the Act of Parturition : Recumbent

Position - - - - -
Vertebro-sacral Position of the Feetus -
Lumbo-sacral Position of the Feetus -
Right Cephalo-ilial Position of the Fa:tus -
Cephalo-sacral Position of the Feetus -
Sterno-abdominal Position of the Feetus -
Mammary Gland and Milk-cells - -
Completely Deformed Pelvis - -
Exostosis of the Pelvis - - -
Fracture of the Pelvis - - -
Uterine Hernia : Mare - - -
Incomplete or Simple Torsion of the

Uterus - - -

. Multiple Torsion of the Utems - -
. Diagram of Uterine Torsion - -

Left Uterine Torsion - - -
Right Uterine Torsion - -
Right Uterine Torsion : Mampulatlon -
Left Uterine Torsion : Manipulation -
Left Uterine Torsion tn situ - -
Darreaun’s Uterine Retroversor - -

Sawnt-Cyr
Ihd
Colin
Tbid

Ibid
Buffon
Chauveau
Saint-Cyr
Gurlt
Colin
Pettigrew
Saint-Cyr
Colin
Franck
Miiller
Ibid
Franck
Leuckart

Franck
Thomson
Saint-Cyr
Zundel

- Boivin

Original

Baumerster

Sawnt-Cyr
Tind

Ibid

1bid

Ibid
Virchow
Saint-Cyr
Ibhid

Tbed

Ibhid

Zundel
Gurlt
Saint-Cyr
Gurlt
LThid
Sawmnt-Cyr.
1bid
Rossignol
Darrea

PALLL

67

70
71
72
3
76

82

95

97
101
102
104
104
105

118

119
1438
1€5
162

211
223
224
225
226
227
247
264
266
267
273

03

288

297
297
298
298

308




TABLE OF ILLUSTRATIONS.

FIG.
77. Barnes’s Uterine Dilator - - -
78. Skull of a Hydrocephalic Calf - -
79. Skull of a Hydrocephalic Calf - -
80. Skull of a Hydrocephalic Foal - -
81. Calf Affected with Hydrocephalus - -
82. Head of a Hydrocephalic Foal - -
83. Extraordinary Development of the Cranium
of a Hydrocephalic Calf - - -
Deformed Head and Neck of a Foal
Ectromelian Monstrosity : Horse - -
86. Ectromelian Monstrosity : Goat - -
87. Symelian Monstrosity - - -
88. Celosomian Monstrosity - - -
89. Ectopia Cordis - - - -
90. Pseudencephalian Monstrosity - -
91. Cyclopian Monstrosity : Ram - -
92. Cyclopian Monstrosity : Ass - -
93. Acephalian Monstrosity - - -
94. Schistocephalus Fissilabrus - -
95. Camylorrhacchis Contorta - - -
96. Monomphalian Monstrosity - -
97. Skull of Syncephalian Monstrosity -
98. Monocephalian Monstrosity - -
99, Sysomian Monstrosity - - -
100. Monosomian Monstrosity - - -
101. Polymelian Monstrosity - - -
102. Double Parasitic Monstrosity - -
103. Sysomian Monstrosity - - -
104. Celosomian Monstrosity : Lamb - -
105. Twin Fo:tuses in Different Presentations -
106. Solid Repeller - . - -
107. Jointed Repeller - - - -
108. Jointed Repeller : Open - - -

$i.
85.

199. ” ” Closed - -

110. Anterior Presentation : Fore-limb Crossed
Over the Neck - -

111. Anterior Presentation : Fore-limbs Bent at
the Knees -

112. Anterior Presentation : Extending the
Fore-limb - - -

113. Anterior Presentation: One Fore-limb
Completely Retained - -

114. Anterior Presentation : Both Fore-limbs
Completely Retained -

115. Anterior Presentation : Downward Devia-
tion of the Head - -

116. Anterior Presentation: ExtremeDownward
Deviation of the Head - - -

- Saint-Cyr

Origvnal - -
Saint-Cyr - -
Rueff—Baumeuster -
Saint-Cyr - -
Rueff— Baumeister -
Original - -

Original - -

- Franck - -

Zundel - -
Rueff—Baumeister -
Itid - -
Ibid - -
Hering - -
Itid - -
Ibid - -
Gurlt - -
1bid - -
Rueff—Baumerster -
Ibid - -
Iwd - -
Franck - -
Rueff—Baumeister -
Tnd - -
Original - -
Rueff—Baumeister -
Zundel - -
Sawmt-Cyr -
Youatt - -
Sawnt-Cyr - -
Original
1bid - -
Rainard - -
- 1bid - -

- Sant-Cyr - -

Thd - -

- Franck - -

Tbid - -

- Ibid - -

1bid - -

Xi
PAGE
337
371
371
372
373
372

375
382
393
393
394
394
395
395
396
396
397
397
398
399
399
400
400
401

401
402
409

411

419
425
425
425

425



xii TABLE OF ILLUSTRATIONG.

FIG.

117. Anterior Presentation: Lateral Deviation of
the Head Towards the Shoulder - -

118. Anterior Presentation : Lateral Deviation
of the Head Towards the Abdomen -

119. Straight Porte-cord - - - -

120. Bent Porte-cord - - - -

121. Finger-hook - - - -

122. Short Blunt Hook - - - -

123. Long Blunt Hook

124. Serrated Forceps - - - -

125. Binz’s Porte-cord - - - -

126. Nelson’s Blunt Forceps - - -

127. Long Sharp Hook - - - -

128. Anterior Presentation: Deviation of the
Head Upwards and Backwards - -

129. Anterior Presentation: Deviation of the
Head Upwards and Laterally - -

130. Deviation of the Hind-limbs in the Pelvis
in the Anterior Presentation -

131. Hind-limb Deviation: Anterior Presenta-
tion - -

132. Lumbo-sacral Posxtmn of t.he Foetus -

133. Hock Presentation : Calf - -

134. Diagrams of the Hind-limbs in Hock Pre-
sentation - - -

135. Hock Presentation : Hock Corded- -

136. Thigh and Croup Presentation -

137. Thigh and Croup Presentation' Thigh
Corded - -

138. Thigh and Croup Presentatlon Body
Corded - -

139. Transverse Presentation : ngh Cepha.lo-

' ilial Position—Side View -

140. Transverse Presentation : Right (,ephalo-
ilial Position—Upper View -

141. Transverse Presentation: Vertical or Ce-
phalo-sacral Position -

142. Sterno - abdominal Presentahon, Head
Retained : Calf - -

143. Sterno-abdominal Presentation, Head and

Feet Engaged : Foal - - -
144. Darreau’s Olive-shaped Repeller - -
145. Traction Cord and Band, and the Manner
of Applying them - - -
146. Schaack’s Traction Cord - - -
147. Cartwright’s Porte-cord - - -

148. Darreau’s Porte-cord - - .
149. Gunther’s Bent Porte-cord - - -
150. Darreau’s Bent Porte-cord - - -

Saint-Cyr

Thid
Original

Saint-Cyr

1bed

Ibid

Franck

Sawnt-Cyr
Franck

Tbid
Saint-Cyr

- 1bid

Ibid
Franck
Saint-Cyr
- Franck
Saint-Cyr
Ibid
Franck

Baumerster
Saint-Cyr

PAGR

446

447
449
49

449
450
450
451
452
453

455

458

439

481

485

486
487

492
492
494
494
194
494




TABLE OF ILLUSTRATIONS.

.

151. Binz's Simple Head-collar
152. Rueff’s Head-collar, No. 1
153. Ruefi’s Head-collar, No. 2
134. Binz’s Forceps-band

155. Schaack’s Forceps-halter

156. Manner of Placing Schaack’s Halter
157. Schaack’s Halter Placed on a Calf's Head -

158. Short Blunt Crotchet
159. Blunt Finger Crotchet

160. Short Sharp Crotchet with Round Point
161. Short Sharp Crotchet with Broad Point

162. Long Blunt Crotchet
163. Long Pointed Crotchet

164 Long Pointed Crotchet : Darreaun’s Pattern

165. »
166. Schaack’s Crotchet -

”

167. Simple Short Crotchet-forceps

168. Long Simple Crotchet-forceps
169. Gunther's Long Crotchet-forceps

170. Jointed Crotchet-forceps

171. Nelson’s Blunt Crotchet-forceps
172. Nelson’s Serrated Crotchet-forceps

”

173. Tallich’s Short Bent Crotchet-forceps

174. Andre’s Crotchet-forceps
175. Bitch Forceps -
176. Weber’s Forceps -
177. Defay’s Forceps -

178. Defay’s Wire-extractor mth the Tomon-

rods -

179. Defay’s ere-extractor Apphed

180. Breulet’s Tube and Noose

181. Breulet’s Noose Fixed on the Feetus

182. Diagram of the Pelvic Axis

183. Obstetric Pulleys -

184. Baron’s Obstetric Machine -

185. Straight Embryotom
186. Curved Embryotom

187. Gunther’s Embryotom : Improved Pattern

188. Scalpel Embryotom

189. Gunther’s Long-handled Embryotom
190. Cartwright’s Subcutaneous Spatula

191. Carsten Harm’s Spatula
192 Ungefrohrn’s Spatula
193. Cartwright’s Bone-chisel
194. Cartwright’s Bone-saw
195. Swedish Bone-saw -
196. Pad Pessary - -
197. Ring Pessary -
198. Cup and Ball Pessary

Baumerster -

Ruef
Tbid

Baumeister—Rueff -

Saint-Cyr
Ibid

Ibid
Original

Saint-Cyr
Ibid
Ibid

xiii
PAGE

496

497
498
498

500
501
501

502
504
506
507
507
507
508
503

509
510
510
511

511
512
512
513
514
518
519

-524

524
525
525
526
526
526
527
527
527
527
582
583
584



xiv
F1G.

199.

200.

201.

202.
203.

204.

205.
206.
207.
208.
209,
210.

211.

212.

TABLE OF ILLUSTRATIONS.

Labial Sutures - -
Loop of Delwart’s Truss -
Delwart’s Truss Applied -
Renault’s Truss - -
Leather Truss - -
Lund’s Truss Iron - -
Lund’s Truss Applied -

Parturient Apoplexy: Cow .

Teat-syphon - -
Ringed Teat-syphon -
Liithi’s Perforating Sound -
Armatage’s Umbilical Truss
Wooden Clam for Hernia -
Iron Screw-clams for Hernia

Zundel

PAGE
586
587
588

590
591
592

697
697
705
713
717
717



TABLE OF CONTENTS.

PAGE
PrEFACE - - - - - - - - -1

INTRODUCTION - - - - - - - 1

PART FIRST.
EUTOKIA.

BOOK I.—OBSTETRICAL ANATOMY - - - 5
CHAPTER L—-THE PELVIS - - - - 5
SkecrioN L.—BoNES or THE PELVIS - - - - 6
1. Os Innominatum - - - - - 6
Ilium - - - - - - - 6

Ischiom - - - - - - 8

Pubis - - - - - - - 8

2. Sacrum - - - - - - 9

3. Coccyx - - - 10
Differences in the Bones of the Pelvxs of other Ammals 10
Cow - - - - - - -1
Sheep and Goat - - - - - 11
Bitch and Cat - - - - - - 1

Py - - - - - - - 11
SeCTION II.—ARTICULATIONS OF THE PELVIS - - 12
1. Sacro-lumbar Articulation - - - - 12

2, 3. Sacro-iliac Articulations - - - - 12

4. Ischio-pubic Sympbysis - - - - 13

5. Sacro-coccygeal Articulations - - - 14
Differences in the Pelvic Articulations of other Ammals 14
Cow - - - - - - - 14
Sheep and Goat - - - - - 14
Bitch and Cat - - - - - - 14
Sacro-sciatic Ligament - - - - 14
SecrioN III.—THE PELVIS AND 118 CAVITY - - - 15
Mare - - - - - - - 15
External Surface - - - - - 15

Anterior Opening or Inlet - - - 17



xvi TABLE OF CONTENTS.

Posterior Opening or Outlet - - - -

The Cavity of the Pelvis - . - -
Differences in other Animals - - -

Cow - - - - - -
Sheep and Goat - - - -

Piyg - - - - - -
Bitch and Cat - - - -
SectioN IV.—CaPACITY OF THE PELVIS OR PELVIMETRY -

Differences in the Pelvis according to Sex - -

CHAPTER II.—FEMALE GENERATIVE ORGANS -

SECTION I.—EXTERNAL GENERATIVE ORGANS

The Vulva - - -
Differences in the Vulva of other Ammah - -

Bitch and Cat - - - R
SEcTION IL—THE MAMME - - - -
Differences in other Animals
Cow - - - - - -

Sheep and Goat - - - -
Py - - - - - -

Bitch - - - - -

CHAPTER III.—INTERNAL ORGANS OF GENERATION

SeEcTioN L.—THE VAGINA - - -
Differences - - - - .
Cow, Sheep, and Goat - - - -

Py - - - - - -
Bitch and Cat - - - -
SecrioN I1L—THE UTERUS - - - -

Differences - - - - R
Cow - - - - - -
Sheep and Goat - - - .

Py - - - - - .
Bitch and Cat - - - -

Development - - - - -
SectioN ITI.—FaLLopiAN TuBES or OvipucTs -

Differerces - - - -
Cow, Sheep, and Goat - - -

Pyg - - - - - R
Bitch - - - - -
SecTioN IV.—THE Ovuum - - - -

Differences - - . -
Cow, Sheep, and Goat - - - -
Pig - - - - -
Bitch and Cat - - - - .

Development - - - - .

PAGE

BE585855RR88%

[
o &



TABLE OF CONTENTS. xvii

PAGE

BOOK IL—OBSTETRICAL PHYSIOLOGY - - 52

REPRODUCTION - - - - 52

CHAPTER I.—SkctioN I.—PUBERTY - - - 54

SectioN IL.—(ESTRUM OR MENSTRUATION - - 55
SectioN III.—MATURATION OF THE GRAAFIAN VESI-

CLES - - - - - - 59
CHAPTER IIL.—FECUNDATION - - - 60
CHAPTER III.—STERILITY - - - - 60
CHAPTER IV.—CHANGES IN THE OVUM - 62

SectioN I.—DEVELOPMENT OF THE EMBRYO - - 65
SectioN II.—ANNEXES oF THE FaTUus - - 68
Chorion - - - - - - 69
Differences - - - - - 71

Ruminants - - - - -7

Pig - - - - - 72

Bitch and Cat - - - - - 72

Amnion - - - - - 72
Liquor Amnii - - - 74
Differences in the Amnion of other Ammals - - 75

Ruminants - - - - - 75

Pig - - - - 75

Bitch and Cat - - - - - 75

Allantois - - - - - 75
Differences - - - - -

Rumznants - - - - - T

Py - - - - - - 78

Bitch and Cat - - - - - v

Umbilical Vezicle - - - - 78
Differences - - - - - 79
Ruminants and Pig - - - -7

The Placenta - - - - 79
Differences - - - - - 80

Cow - - - - - 80

Sheep and Goat - - - - - 83

Pig - - - - - 83

Bitch and Cat - - - - - 84

Functions - - - - - 84
Unmbilical Cord - - - - 8
Differences - - - - - 86

Ruminants - - - - - 86

Pig - . - -- - 86

Bitck and Cat - - - - - 86

SecrioN II1.—DEVELOPMENT OF THE F&ETUS - 87
The Nervous System - - - - 88
The Organs of Sense - - - - 89
The Skin and its Appendages - - - 91



xviii

TABLE OF CONTENTS.

The Locomotory Apparatus - - -
The Circulatory System - - - -
The Respiratory Apparatus - - -
The Digestive System - - - -
The Genito-urinary Organs - - -
SecrioN IV.—PERIODS OF DEVELOPMENT - -
SecTioN V.—PHYS810LOGICAL PHENOMENA IN THE FE&TUS
Nervous Functions - - - -
Absorption - - - -
Nutrition - - - - -
Circulation - - - -
Secretion - - - - -
SectioN VI.—WEIGHT AND DIMENSIONS OF THE FETUS
AT BirTH - - - - -
CHAPTER V.—GESTATION - - -
SectioN 1.—MobiFicATIONS IN THE UTERUS DURING
PREGNANCY - - - -
Volume - - - - -
Structure - - - - -
Sensibility - - - - -
Form - - - - -
Situation - - - - -
" Direction -
Influence on and Alteratlons in the Posmon of N eigh-
bouring Organs - - -

SectioN IL.—PosiTioN oF THE F&TUS IN THE UTERUS

SecrioNn ITL.—SIGNS OF PREGNANCY - -
Rational Signs - - - - -
Material Signs - - - -
Sensible Signs - - - - -

SEcTioN IV.—DURATION OF PREGNANCY -

Mare - - - - -
Cow - - - - -
Sheep and Goat - - - -
Py - - - - -

. Bitch . - -. - .
Cat - - - - -
SEcTION V.—GEMELLIPAROUS, PLURIPAROUS, OR MUL-

TIPAROUS GESTATION - - -
Mare - - - - -
Cow ~» - - - -

Sheep - - - - -
Goat

Free-Martins - - . -
Diagnosis of Multiple Pregnancy - -
Position of the Feetuses in Multiple Pregnancy -

PAGE
92
94

101
105
108
108
110
111
111
113

115
116

7
117
117
119
121
122
123

123
1256
126
126
128
131
135
136
137
138
139
139
139

139
140
141
143
145
146
146
147




TABLE OF CONTENTS.

CHAPTER VL--HYGIENE OF PREGNANT ANIMALS

BOOK IIL—PATHOLOGY OF GESTATION -

CHAPTER 1.—ANOMALIES IN GESTATION
SecTION I.—SUPERFETATION - - -
Secrion II.—EXTRA-UTERINE PREGNANCY

Symptoms, Course, and Terminations - - -
Diagnosis and Treatment - - -
SecrioNn III.—SPURIOUS OR PSEUDO-PREGNANCY -
Moles - - - - -
Uterine Kysts - - -
Hydrops Uteri or Hydrometm - -

CHAPTER II.—DISEASES OF THE PREGNANT
ANIMAL - - - -
SecTION I.—INFLUENCE OF GESTATION ON ORDINARY
_Disgases - - - -
Sgcnox I1I.—DiseasEs PECULIAR To PREGNANCY -
Cramp - - - - -
Pica - - - - - -
Constipation - - - -
(Edema - - - - -
Hydrops Amnii - - - -
Paraplegia - - - - -
Amaurosis - - - -

“  Cough - - - - -

Albuminuria - - - -
CHAPTER IIL.—ACCIDENTS OF PREGNANCY -
Ante-partum Prolapsus of the Vagina - -

- Hernia of the Uterus (Hysterocele) - -
Ante-partum Rupture of the Uterus - -
Metrorrhagia - - -
Abnormal Retention of the Faetus - -
Abortion - - - - -

Sporadic Abortion - -
Epizoitic, Enzodtic, or Infections Aborlnon -

BOOK IV.—NORMAL PARTURITION - -

CHAPTER 1.—PHYSIOLOGY OF PARTURITION -
SeEcTION I.—CAUSES OF PARTURITION - -
SectioN IL.—THE ExPELLING POWERS - -
SecrioN IIL—SyMPTOMS, AND COURSE OF PARTURITION

CHAPTER I1.—PRESENTATIONS OF THE F&ETUS
AND MECHANISM OF PARTURITION -
SkcTIoN I.—PRESENTATIONS - - -

SecrioN IT.—PosiTIONS - - .
SecrioN III.—MECHANISM OF PARTURITION - -

xix
PAGE

149
152

152
152
156
163
164
164
165
167
169

171

171
172
172
173
173
173
173
176
177
177
177
177
177
179
180
185
186

210
210
214

221
221
222
227



xX TABLE OF CONTENTS.

CHAPTER TII. — NECESSARY AID IN NORMAL

PARTURITION - - - -
SectioN I.—ATTENTION TO THE MOTHER -
SectioN II.—ATTENTION TO THE OFFSPRING - -

* CHAPTER IV.—SEQUELAZ OF PARTURITION -
SecTioN L—FUNCTIONAL MODIFICATIONS - -
SecTioN IL—ORGANIC MODIFICATIONS - -

PART SECOND
DYSTOKIA.

GENERAL CONSIDERATIONS - - - -

BOOK IL—MATERNAL DYSTOKIA - -
CHAPTER I—DYSTOKIA BY PELVIC CONSTRIC-

TION - - - - -
(lomplete Deformity of the Pelvis - - -
Exostoses - - - -
Fractures - - - - -

Tumours in the Pelvic Cavity - -
Indications for Surgical Treatment - -

CHAPTER IL—DYSTOKIA BY DISPLACEMENT OR
CHANGED RELATIONS OF THE UTERUS -

Hernia of the Uterus—Hysterocele - -
Origin and Symptoms in Uniparous Animals
Origin and Symptoms in Multiparous Ammals

Diagnosis - - - -
Indications - - - -
Pathological Anatumy - - -

Deviation of the Uterus - - -
Diagnosis - - - . -
Complications - - - -
Indications - - -

Torsion of the Uterus : Contorso Uten -
History - - - - -
Nature and Frequency
Etiology - - - - -
Symptoms - - - -
Diagnosis - - - - -
Prognosis - - - -
Pathological Anatomy - - -
Treatment - - - -

[

PAGE

232
232
240

243
244
250

253
263

263

264
266
266
269
269

272
272
273
274
275
276
279
280
281
282
282

286
290
292
295
299
299



TABLE OF CONTENTS.

Torsion of the Uterus in the Mare - -
Causes - - - - -
Symptoms - - - - -
Prognosis and Treatment - - -

Torsion of the Uterus in other Animals - -

CHAPTER III. -DYSTOKIA FROM MORBID ALTERA-
TIONS IN THE GENITAL ORGANS - -

1. Utero-vaginal Tumours - - -

Diagnosis - . - -
Treatment - - - -
Cancerous, Carcinomatous, or Sarcomatous Tu-
mours - - - -
Condylomatous, Papillomatous, and Lipomatous
Tumours - - - -
Fibroid and Myomatous Tumours - -
Thrombus or Heematoma - -
Serous Kysts - -
Hernia of the Bladder into the Vagma Y agmal
Cystocele ‘- -
Treatment -

Tumours in the Vicinity of the Genltal Organs -

2. Rigidity of the Cervix Uteri -

Symptoms - - - -
Diagnosis - - - -
Prognosis - - - -
Treatment - - - -

3. Induration of the Cervix Uteri - -
Symptoms - - - -
Diagnosis - - - -
Prognosis - - - -
Pathological Anatomy - - -
Treatment - -

4. Complete Obliteration of the Os Uten -
Causes - - - -
Symptoms - - - -
Results - - - -
Diagnosis - - - -
Treatment - - - -

CHAPTER IV.—-OTHER CAUSES OF MATERNAL

DYSTOKIA - - - -

Anomalies in the Placenta - - -

Schirrous Chorion -

Morbid Adhesion between the Feetus and Uterus -

Stricture or Occlusion of the Uterus by External Bands

or Membranes - - - -

Persistent Hymen - - - -
Treatment - -

Vaginal and Vulvular Constnchon or Atresla -

xxi
1IAGE
317
317
317
318
318

319

319
320
321

322
322
323
327
328
328

332
332

348

350

350
350

362
355
356



xxii TABLE OF CONTENTS.

BOOK IIL.—F(ETAL DYSTOKIA - - -

GROUP L—OBSTACLES INDEPENDENT OF PRE-
SENTATIONS AND POSITIONS - -

CHAPTER 1—EXCESS IN VOLUME OF THE FETUS

Causes - - - -
Diagnosis - - -
Prognosis - - - -
Indications -
Anomalies in, and Diseases of, the Fcatal Membmnes
Abnormal Quantity of Placenta.l Fluid - -
Indications - - -

CHAPTER IIL.—DISEASES OF THE FETUS -

Hydrocephalus - - -

Pathological Anatomy

Dystokia - - -
Diagnosis - - -

Indications - - -

Ascites, Anasarca, and Hydrothor. X

Causes - - - -
Dystokia - - - -

Diagnosis - - - - -
Indications - - - -

- Emphysema - - - - -
Indications - - - -

Polysarcia - - - - -
Indications - - - -

Contractions - - - -
Indications - - - -

Tumours - - - - -
Indications - - - -

Death - .- - - -

CHAPTER IIT.—MONSTROSITIES - -
Classifications - - -

(Crass L—SiMPLE MONSTROSITIES - -
Order I.—Simple Monstrosities through Absence of

Parts -
Order I1.—Simple Monstromles through Smallness
of Parts -

Order III.—Simple Monstromtles through Abnormal
Division of the Body - - -
Order IV.—Simple Monstrosities through Absence of
the Natural Division of Parts - -

Order V.—Simple Monstrosities through Fusion or
Coalition of Organs - -

360

365

368
370
370
370
370
374
375
375
377
378
379
379



TABLE OF CONTENTS.

Order VI.—Simple Moustrosities throungh Abnormal
Position and Form of Parts -

Order VII.—Simple Monstrosities through Excess
in Formation - -
Order VIII. —Hermaphrodltes - - -

Crass IT.—TREBLE AND DoUBLE MONSTROSITIES -
Order I.—Trigeminal Monstrosities - -
Order II.—Monsters with Two Heads -
Order IIL.—Double-headed Monstrosities, with the

T'runk Wholly or Partially Double -
Order IV.—Monstrosities with a Single Head, but
the Trunk or Limbs more or less Oompletely
Double - -
Order V.—Monstrosities with a Smgle Head and
Trunk, and more than Four Limbs - -
Order VI.—Monstrosities with the Head, Trunk, and
Limbs more or less Completely Double -
Origin of Monstrosities, and the Laws of Tera-
tology - - - - -
Frequency of Monstrosities - -
Distorted Monstrosities - - -
Cyclopian Monstrosity - - -
Pseudencephalian Monstrosity - -
Double-headed Monstrosities
Celosomian Monstrosities - - -
Diagnosis - - - -
Prognosis - - - -
Extraction - - -
Double and Triple Monstrosities - -
Diagnosis - - - -
Extraction - -
CHAPTER IV.—DYSTOKIA FROM MULTIPA.RITY
Diagnosis - - - -
Extraction - - -

GROUP I1.—DYSTOKIA FROM MALPRESENTATION
OR MALPOSITION OF THE FETUS .

CHAPTER I.—DYSTOKIA DEPENDING ON THE

ANTERIOR PRESENTATION - -
SkcrioN L.—DysTokIA DUE T0 THE FORE-LIMBS -
1. Anterior Limbs Inoompletely Extended in the

Pelvis - -
Indications - - -

2. Fore-limbs Crossed Over the N eck -
Indications - - -

3. Fore-limbs Flexed at the Knees - -
Indications - - -

4. Fore-limbs Completely Reta.med - -
Indications - - - -

xxiii
PAGE

389

389
389

390
390

390

390

391

391

402

-

{

410
411
411
412
415
415
416
417

419
420

422

431

431
432
432

434

L

{



xxiv TABLE OF CONTENTS.

SecrioN II.—DysTokia DUE To THE HEAD -
Downward Deviation - - - -
Indications - -

Lateral Deviation to the nght or Left - -

Indications - -
Deviation Upward and Backwu‘d - -
Indications - - - -
SectioN II1.— DY8TOKIA DUE TO MISDIRECTION OF THE
HIND-LIMBS IN THE ANTERIOR PRESENTATION
Extreme Abduction of the Hind-limbs - -
Indications -
Deviation of the Hmd-hmbs in the Pe1v1s, the An-
terior Part of the Body Presenting -

Indications - - - -
CHAPTER IIL.—-DYSTOKIA DEPENDING ON THE
POSTERIOR PRESENTATION - -

SECTION I.—DyYsTOKIA RESULTING FROM THE LUMBO-
PUBIC AND LUMBO-ILIAL PoSITIONS - -
Lumbo-pubic Position - - -
Indications - - - -
Lumbo-ilial Pdsitions - - -
SecrioN II,—CoMPLICATIONS CAUSED BY DEVIATION
oF THE HIND-LIMBS - - -
Fetlock Presentation - - - -
Hock Presentation - - -
Indications - - -
Thigh and Croup Presentatnon - -
Indications -
Dystokia from the Head and Fore-hmbs in the Pos-
terior Presentation - - -
Indications - - - -

CHAPTER III.—DYSTOKIA FROM TRANSVERSE
PRESENTATIONS - - - -
Dystokia from the Dorso-lumbar Presentation -
Indications -
Dystokia from the Stemo-abdomlnal Pmentatxon -
Indications - - - -

BOOK IIL—OBSTETRIC OPERATIONS - -

CHAPTER 1L.—MECHANICAL MEANS FOR THE EX-
TRACTION OF THE FETUS - - -

Cords and Bands - - -
Head-cord or Head-collar - - -
Crotchets or Hooks - - -
Forceps - - -
The Employment of Force in Dystokm -

PAGE

440

456
456
457

463

464

465

467
467
4€8
472
472

478
479
481
484

491

491
495

505
513



TABLE OF CONTENTS.

Direction of Traction - - - -
Degree of Traction - -

Means for Developing the Necessary Force -
Comparison between Manual and Mechanical Force

CHAPTER II.—EMBRYOTOMY - - -
Embryotomy Instruments - -
Preliminary Arrangements for Embryotomy -
Cephalotomy - - -
Puncture of the Cranium - - -
Craniotomy - - - -
Decapitation - - - -
Amputation of the Limbs - - -

Amputation of the Fore-limbs
Amputation of the Hind-limbs - -
Division or Detruncation of the Foetus
Evisceration - - - -
Thoracic Evisceration - - -
Abdominal Evisceration - - -

CHAPTER III.—VAGINAL HYSTEROTOMY -

CHAPTER 1V.—GASTRO-HYSTEROTOMY, OR THE

CZAESAREAN: SECTION - - - -
Indications - - -

Operation - - -

CHAPTER V.—SYMPHYSIOTOMY - -

BOOK IV.—ACCIDENTS INCIDENTAL TO PAR-
TURITION - - -

CHAPTER I.—RETENTION OF THE FETAL EN-
VELOPES - - - -
Symptoms and Termmatlons - -

Causes - - -
Treatment - - - -

CHAPTER II.—POST-PARTUM HAMORRHAGE

Symptoms - - - -
Treatment - - -

CHAPTER IIL—INVERSION OF THE UTERUS

Symptoms - - -
Complications - - -
Prognosis - - -
Causes - - - -
Treatment - - -
Preliminary Measures - -
Reduction or Reposition -

Contention or Retention of the Utema

L]

FAGE
513
514
517
520

522

523
529
529
529
530
531
533
534
536
536
537
537

557
558
559
560

566
567
568
571
571
573
574
575
576
b77
578
582




xxvi TABLE OF CONTENTS.

After Treatment
Amputation of the Uterus.—Metrobomy

CHAPTER' IV.—INVERSION OF THE VAGINA

Symptoms - - - -
Prognosis - - -
Treatment - - -

CHAPTER V.—INVERSION OF THE BLADDER

CHAPTER VI.—TRAUMATIC LESIONS OF THE
GENITAL AND NEIGHBOURING ORGANS

SEcTION [.— LACERATION AND RUPTURE OF THE UTERUS
Treatment - -
Rupture of the Uterus after Partnntxon - -
SecTION II.—LACERATION AND RUPTURE OF THE VAGINA
Complications of Ruptured Vagina - -
Rupture of the Perinseum - - -
Vesico-vaginal Fistule - - -
SectIoN III.—THROMBUS OF THE VAGINA AND VULVA
SectioN IV.—RELAXATION oF THE PELVIC SYMPHYSES
SecTioN V.—RUPTURE OF THE BLADDER - -
SectioN VL—RUPTURE OF THE INTESTINES - -
SEcTION VII.—RUPTURE OF THE DIAPHRAGM -
SectioN VIIL.—RUPTURE OF THE ABDOMINAL MUSCLES
SecTiON IX.—RUPTURE OF THE SACRO-SCIATIC LIGAMENT

BOOK V.—PATHOLOGY OF PARTURITION -
CHAPTER I.—VAGINITIS - - -
CHAPTER IL.—LEUCORRHEA - - -

CHAPTER IIL.—METRITIS, METRO- PERITO"IITIS,
AND PARTURIENT FEVER - -

Symptoms - - -
Terminations - - -
Pathological Anatomy
Causes - - -
Prognosis - - -
Prophylaxis - - -
Treatment - - -

CHAPTER 1V.—PARTURIENT APOPLEXY —PAR-
TURIENT COLLAPSE - -

Symptoms - - -
Duration, Terminations, and Complications
Prognosis - - - -
Causes - - -
Pathological Anatomy - -
Nature - - -

PAGE
592
593

601
602
602

608
608

- 610

61

614
617
621
624
625
625
626
627
627
627
627

629

629
630

631
632

635
638
642
642

645
648
649

653
654



TABLE OF CONTENTS.

Preventive Treatment

Curative Treatment
CHAPTER V.—POST-PARTUM PARALYSIS

Symptoms
Nature
Treatment

CHAPTER VI.—PARTURIENT ECLAMPSIA -

Symptoms

Nature and Causes -

Treatment

CHAPTER VII. —EPILEPSIA UTERINA —MANIA

PUERPERALIS -
Symptoms
Causes
Treatment

CHAPTER VIII.—PARTURIENT LAMITIS

Symptoms
Causes
Treatment

CHAPTER IX.—MAMMITIS OR MASTITIS

Pathological Congestion of the Mammze -

Causes -
Symptoms
Treatment -

Inflammation of the Mammae

Symptoms -

Course and Terminations

Prognosis -
Complications

Pathological Am.tomy

Causes -
Treatment -

CHAPTER X.—AGALACTIA
CHAPTER XI.—INJURIES TO THE TEATS

Fissures
Causes
Symptoms
Treatment

Obliteration of the Gal&cbophoms Smns -

Symptoms -
Treatment
Fistula of the Teat

-

xxvil
PAGE

662
663

667
667

668
668

670
671
71

675
675
676
677
677

78
678
680

680

681
681
632
683

686
691
692
692
693
697

702
702
703

-
[]

703
703
704

-

705



xxviil TABLE OF CONTENTS.

BOOK VI—DISEASES AND ABNORMALITIES OF

PAGE

THE YOUNG ANIMAL - - - - 706
CHAPTER I.— ASPHYXIA OF THE NEW BORN
ANIMAL - - - 706
CHAPTER IL—UMBILICAL HEMORRHAGE - 707
Treatment - - - - 707
CHAPTER IIIL—PERSISTENCE OF THE URACHUS 708
Treatment - - - - 708
CHAPTER IV.—UMBILICAL HERNIA - - 709
Causes - - - 710
Pathological Anataomy - - 711
Symptoms - - - - 711
Prognosis - - - - 712
Diagnosis - - - - 712
Treatment - - - - 712
CHAPTER V.—(EDEMA OF THE UMBILICUS - - 718
Treatment - - - 719
CHAPTER VIL—INFLAMMATION OF THE UMBILI-
CAL CORD - - - - - 719
Symptoms - - - - 719
Pathological Anatomy - - 720
Causes - - - -7
Treatment - - - - 22
CHAPTER VIL—ARTHRITIS - - - - 723
Causes - - - - 724
Symptoms - - - - 726
Prognosis - - - ., 728
Pathological Ana.tomy - - - 729
Treatment - - - 7
CHAPTER VII—INDIGESTION - - - 734
Causes - - - - 734
Symptoms - - - - 735
Treatment - - - - 735
CHAPTER IX.—DIARRHEA - - - - 736
Symptoms - - - 737
Pathological Anatomy - - - 738
Causes - - - 739
Prognosis - - - - 4

Treatment - - - 741




TABLE OF CONTENTS.

CHAPTER X.—RETENTION OF MECONIU\I —CON-
STIPATION - - - -

Causes - - -
Symptoms - - - )
Treatment - - -

CHAPTER XI.—SKIN DRYN ESS OF THE NEW-BORN
ANIMAL - - -

CHAPTER XII.—IMPERFORATION OF THE ANTUS -

Symptoms - - -
Treatment - - - -

CHAPTER XIIIL —IMPERFORATION OF THE VULVA

AND VAGINA - - -

CHAPTER XIV.—IMPERFORATION OF THE PRE-
PUCE - - - - - -

CHAPTER XV.—CYANOSIS - - -

xxix
PAGE

-
1

744
745
745

745

746
746

746
749

749
751






A

TEXT-BOOK OF VETERINARY OBSTETRICS.

—00 00—

INTRODUCTION.

Tae generation and development of animated creatures is correctly described
as an *‘ eminently physiological act,” and one which is ordinarily carried out,
from beginning to end, as a perfectly natural process, and without any ex-
traneous interference being required for its accomplishment. But, speaking
now with regard to the higher orders of viviparous animals, this happy ter-
mination of a most important series of phenomena is not always observed ;
and not unfrequently various causes—internal as well as external—may
operate unfavourably in a number of ways, and more or less imperil the per-
fect development or existence of the young creature, or compromise the
health or life of the mother. More especially is this danger likely to occur
when the period arrives for the expulsion of the foetus from the abdomen of
its parent.

With the domesticated animals, when these obatacles to development or
birth intervene, in order to remove or overcome them, and assist or supple-
ment nature, recourse must be had to artificial means, and the resources of
science and art are accordingly invoked.

The term ¢ parturition (from partus, to bring forth)” is the act by which
the product of conception, when it has reached a certain stage of develop-
ment, is expelled from the body of the mother ; and this act is that which
is usually considered to be the most critical in the existence of the young
creature, and to most frequently demand attention in such valuable animals as
the Mare, Cow, Sheep, Bitch, etc.

The parturition of the domesticated animals, and the abnormal conditions
which may precede or follow that event, come within the province of Veteri-
nary Science, and form that division of it named * Obstetrics,” which has
aptly been designated the  Science of Midwifery,” when applied to this divi-
sion of human surgery. Though it is that which has been selected as the title
of this work, and though it is also that which is most frequently employed
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in technical speech by the Veterinarian, yet it is not so correctly applied with
respect to animals as it is to mankind ; inasmuch as, according to one deriva-
tion, it implies to “stand before” (from obstare, to stand before), whereas, in aid-
ing in the birth of animals, the operator generally stands behind the creature
which is in difficulty ; though if the derivation from obstare, which also means
to “ oppose,” * hinder progress,” ‘‘offer obstruction,” be accepted, then the
term is quite justifiable and expressive. The term *accouchment,” so often
used when speaking of the birth of a human being, is not always appropriate
when employed with reference to this event in animal life, as the larger do-
mesticated creatures are more frequently delivered of their young in a
standing than a recumbent position.

Instead of Obstetrics, the terms ¢ Tokology ” (roxeg, a birth, from sixren, to
bring forth, and Aéye;, a discourse), * Tokognosia,” * Tokarexeclogia,” and
¢ Toxarexis "—the practice of Tokology—have been introduced ; but they
are not sufficiently familiar to warrant their adoption at present, and we
have therefore deemed it advisable to retain the better-known word.

The term Obstetrics is not, as has been already shown, limited to the act
of parturition—certainly one of the most important, and yet difficult, of all
the animal functions—but includes not only rules which should be followed
in order to remove or remedy the material obstacles or accidents which may
hinder the accomplishment of that act, and likewise embraces everything
connected with the health and preservation of the female parent and the
young creature while they are in the closest relations with each other before
parturition, as well as for some time after their disjunction.

It therefore essentially comprehends a mechanical portion, which consists
in devising means for surmounting obstacles that may impede the birth of
the young animal ; and, scarcely less important, a thorough knowledge of
those complex functions and conditions connected with conception, genera-
tion, and the parturient state. The Veterinarian, then, to be a successful
obstetrician, must possess special and varied information of a highly scien-
tific kind in the domain of anatomy, physiology, hygience, pathology, surgery,
etc., and to this must be added the benefits to be derived from experience ;
for, as has been well remarked by Saint-Cyr, in proportion as his interven-
tion is salutary and beneficial when it is intelligent and opportune, so may it
be fatal and disastrous when it is irrational or even inopportune. His know-
ledge of the subjects above named must be grouped in a certain order, so as
to form a doctrinal code, and to constitute a perfect science, having its
object, its rules, and its means perfectly defined. -

The science of Veterinary Obstetrics, then, demands a perfect acquaintance
with the anatomy and physiology of the generative organs and the region in
which they are situated in the different animals. The study of the organs
concerned in generation is essential to acquiring a knowledge of their several
functions, and it is only through understanding these functions that we can
appreciate the normal or abnormal course they may pursue, and be prepared
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to interfere successfully when required. And a correct notion of the forma-
tion, structure, magnitude, and other features of the space containing these
organs—and which has been named the pelvic cavity—is absolutely necessary
if we wish to understand the act of parturition in the several animals, and
be able to render useful service if the delivery of the young is hindered by
mechanical obstacles. A knowledge of the physiology of these organs and
the phenomena pertaining to generation, the formation of the feetus, its de-
velopment, and external conformation, and its connections with the parent,
with gestation and the modifications it produces in the organism, as well as
the anomalies, accidents, and diseases which may occur during this period, is
required, in addition to an acquaintance with that of the final act, which we
have named ¢ parturition.”

The four chief functions of the generative system may be enumerated as
follows : mensiruation or cestrum, conception, gestation, and parturition, all of
which are intimately related to and dependent upon each other : a failure or
defect in one disturbing their relationship, and leading to sterility or irregu-
larity. Deviations or anomalies in form or structure of the individual organs
upon which these functions rely for their proper performance, will also tend
to interfere more or less with their accomplishment.

Everything connected with this portion of the subject, which terminates
with nafural or spontaneous parturition, has been included under the head
of Evrokia (from 53, well, and soxog, birth).

The difficulties attending parturition, whether they depend upon the
mother or the feetus, or upon both, with the means for overcoming them, and
the accidents which may complicate difficult parturition, come under the
general designation of Dysrokia (from dd¢, difficult, and soxe;, birth).

This arrangement of the various subjects is necessary in a comprehensive
treatise on Obstetrics, and it is the one which will be followed in our manual.

The maladies to which the parent is most exposed after parturition, and
their medical or .surgical treatment, as well as the condition of the young
animal after birth and up to the time of weaning, also form a portion of the
veterinary obstetrist's study.

Such is the plan of the work: and I have only now to state that the
_ animals more particularly referred to are of the Horse, Ox, Dog,' Pig, Sheep,
and Goat species ; the other creatures which man has domesticated—such as
the elephant, camel, rabbit, and cat—coming but rarely within the observa-
tion of the veterinary accoucheur.-

It may be remarked that gestation and parturition in the domesticated
animals differ in several important features from these processes in the human
species—the differences being mainly due to the dissimilarity in their re-
spective attitudes : the quadrupedal position of the former, and the horizontal
direction of the trunk, giving rise to peculiarities which are not observed in
our own species, whose vertical and bipedal characteristics again entail wide
contrasts in this respect.

1-2
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In addition to the knowledge which has been mentioned as necessary for
the successful prosecution of Veterinary Obstetrics, other qualifications must
be looked upon as essential. The practitioner must be possessed of great
tact in manipulation, a certain amount of mechanical skill, much patience,
and readiness in device ; and for the larger animals, address, a fair amount
of physical strength, and the advantage which long arms and fingers confer.

‘We need not allude to the immense importance of this branch of Veteri-
nary Science from an economical point of view. The highly-increasing
value of nearly all the domesticated animals, and the necessity for their
multiplication to supply the demands and meet the requirements of a widely-
extending and rapidly-progressive civilisation, renders everything connected
with their reproduction of great moment and concern; while to assisi
creatures in the pangs of protracted or impotent labour, and to prevent or
abbreviate suffering—in all probability to preserve their life—previous to,
during, or subsequent to the occurrence of this physiological act, is no less a
duty than it should be a source of satisfaction to the Veterinarian.




PART FIRST.
EUTOKIA.

THose divisions of ANartoMy, PHvsioLoey, and PaTHOLOGY which are
directly related to the processes of generation, gestation, and parturition, as
well as that act itself, belong to the section of Ohstetrics to which the desig-
nation of EUTOKIA (¢3, well or favourable, and sixo;, birth) has been given.
‘We ehall discuss each of these subjectsin the order in which they now stand,
commencing with the unalomy of the pelvis, and of the external and internal
wrgans of generution,

——o 0 00—

BOOK L
OBSTETRICAL ANATOMY.

“THE female organs chiefly concerned in generation and parturition are either
-entirely passive, or more or less active ; according as they are composed of
hard or buny, or scft parts. The pelvis constitutes the first, while the second
are composed of the organs and structures contained within, or more or less
directly attached to it. The pelvis also forms the passage which the fo:tus
has to traverse in order to reach the external world in the act of parturition.

The soft organs are the vulva, vagina, ulerus, ovaries, and mamme : the latter
{urnish the young creature with its proper nourishment immediately after birth.
Of these soft organs some are exfernal, and others are infernal ; the tirst are the
vulva and mamme, and the second are the vagina, uterus, and ovaries. The
vagiva and the greater portion of the unimpregnated uterus are contained in
the cavity of the pelvis; and the ovaries, as well as the uterus during preg-
nancy, are lodged in the abdomen.

Our study will commence with an examination of the pelvis in the various
domesticated animals, beginning with a description of the bones of which it
is composed ; then its ligaments ; and, lastly, this osseous framework, which
is of much importance, will be considered as a whole, and from an obstetrical
point of view.

Afterwards the external and internal organs of generation will be described,
and their differences noted in the various species.

The equine species will be taken as the type, and the differences in the
<other «pecies compared with it.

CHAPTER 1I.
The Pelvis.

Tae pelvis is the large, symmetrical, more or less horizontal, conoidal cavity
or canal which continues the abdomen posteriorly, and with which it communi-
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catesin front. It is formed of bony and ligamentous walls, and contains, sus-
tains, and protects a portion of the genito-urinary apparatus, as well as the
terminal portion of the alimentary canal. It is situated towards the end of
the spine, and is supported by the posterior extremities, with which it is con-
nected by joints and muscles. For the hind limbs, as well as for some of the
powerful muscles of the trunk, the pelvis constitutes a most important ful-
crum or fixed point in various movements. It is one of the two mechanical
elements concerned in the act of parturition, and its form varies more or less-
in different species ; though its direction is always rectilinear in the domesti-
cated animals, and not incurvated as in woman.

SECTION 1.—BONES OF THE PELVIS.

The pelvis is composed of the three principal bones—the two coze or ossa-
tnnominata, and the sacrum ; and to a certain extent of the coceygeal or tail
bones. At an early period of life these bones can be subdivided, but after a
certain time they become consolidated. Each coxal bone, for instance, is at
an early stage of intra-uterine existence composed of cartilage only ; subse-
quently three centres of ossification appear, and these extend until at birth
they have coalesced to form three bones which are united by cartilage. In
addition to these centres, two complementary nuclei are present, one of which
constitutes what is termed the anterior liac crest or spine and the lio-pectineal
line or ridge, and the other the ischiatic tuberosity. After birth, the three
chief portions of the coxe are completely ossified, and meet in the acetabulum
—where they are closely joined—and at the pubic symphysis, where the
coxa of one side meets its fellow of the other. In youth, the different parts
of each coxa are very thick, the spongy tissue beinyg abundant, and the com-
pact tissue scanty ; as the animal advances in age, the former diminishes and
the latter increases in density and thickness, the two layers closely approach-
ing each other.

1. Os Innominatum.

The coza or os innominatum is a pair bone, there beirg one on each side ; it
belongs to the trunk, through its concurrence in the formation of the pelvis,
and also to the posterior limb, of which it constitutes the first ray or haunch.

It is a flat bone, widely expanded at either extremity, rather constricted in
the middle portion, and curved or twisted in two different directions, its
anterior part forming an obtuse angle with the posterior; so that while its
external surface is inferior in the hinder portion, the anterior looks vutwards,
or even upwards, in front. At its middle portion it offers a wide and deep
articular depression surrounded by a high rim—the cotyloid cavity or acetabulum
—in which the corresponding articular head of the femur is lodged and
moves. Above this cavity is a marked, roughened thin ridge—the supra-
cotyloid crest or ischiatic spine, into which the sacro-sciatic ligament is fixed.

Below the cotyloid cavity, and inclining inwards, is a large circular or oval
aperture, which is occupied by the obturator muscles, and is named the
Joramen ovale or sub-pubic opening or foramen.

The two coxz are united inferiorly on the median line, and posteriorly by an
articulation or solid suture—the symphysis pubis or ischio-pubic symphysis, and
form by this junction a kind of V-shaped figure, the widest portion of
which is in front, and renders the lateral diameter of the pelvis more exten-
sive before than behind. Above, they articulate with the sacrum.

Each coxa, as has been stated, is composed of three portions which unite
at the acetabulum ; and although consolidated intc one piece, yet they are
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s-epqt:::lin 3%2:(1 as if distinct. The names of these divisions are slium,

Trauw.—The ilium, hip, or haunch bone (0 ilium), gives its name to the
region it occupies. It is the largest of the three bones, as well as being
that which is most elevated. In shape it is irregularly triangular and flat,
and is directed obliquely downwards, inwards, and backwards, and has two
faces, three borders, and three angles. 1Its exfernal or superior face or dorsum
is marked by some muscular imprints, and is curved in its widest part to
form a concave space—the ezternal iliac fossa—which lodges the gluteal
muscles. The internal or inferior face, or venter, offers a smooth external

Fig. 1.
PxrLvVIS oF auE MaRR.

A, Ilium ; B, Pubis; C, Ischium ; D,” Foramen Ovale ; E, Tubero:ity of the Ischium ;
F, Cotyloid Cavity.

portion—the liac surface—into which is implanted the iliac psoas or iliacus
muscle ; and an internal roughened, ear-shaped, irregularly diarthrodial sur-
face, most apparent from behind—the auricular facet—for articulation with
the sacrum. :

The anterior border, or crest of the ilium, is slightly concave, and bears a
rugged lip for muscular insertion. The external border is thick and roughened,
and grooved for the passage of bloodvessels; inferiorly it has three nutrient
foramina. The infernal border is thin and concave, especially in its posterior
part, where it constitutes the great sciatic notch ; it affords attachment to the
sacro-sciatic ligament. The spine or ridge of the same name partly belongs to it.

The external angle, antero-superior spinous process, or point of the hip, is a
wide, thick, and fiattened portion, bearing four tuberosities affording attach-
ments to muscles. The énfernal or antero-internal angle or supero-posterior
spinous process, is a rough tuberosity curving upwards and backwards to form
an angle with the corresponding portion of the opposite ilium—the summié
of the croup. 'The inferior, posterior or cotyloid angle (concurring in the forma-
tion of the acetabulum) is very large and prismatic in shape. Posteriorly,
it offers a concave articular surface (acetabular), and above this cavity is the
supra-cotyloid ridge or crista ilii: an elongated eminence passing backwards,




s OBSTETRICAL ANATOMY.

sharp at its summit, smooth internally, and roughened externally, which is con-
tinuous anteriorly with the inner horder of the bone, divides its iliac and
articular surfaces, becomes lost on the anterior margin of the pubis, and
laterally limits the anterior circumference or border of the pelvic cavity—
the knea ilio-pectinea.

The ilium is therefore united to or in contact with the sacrum superiorly,
amd inferiorly and posteriorly with the two bones next to be described.

IscHruM.—The ischium (os sedentarum of man) is next in size to the ilium,
and the most posterior of the three bones. In form it is flat and irregularly
<quadrilateral ; and is composed of a thick solid portion—the body, and a nar-
row part—the neck. It has fwo faces, four borders, and four angles. .

The upper face is smooth and nearly flat, and forms part of the floor of the
pelvic cavity. The lower or external face bears some rugged imprints, parti-
cularly towards the symphysis.

The anterior border is thick and concave, and pogteriorly circumscribes the
obturator or oval foramen. The posterior border is straight and directed
obliquely forward and inward, composing, with the corresponding border of
the opposite bone, a large notch—the pubic or ischiatic arch. Throughout its
extent it exhibits a roughened depressed lip which projects on the lower
face—this is the spine. The external border is thick and concave, affords
attachment to the sacro-sciatic ligament, and forms the small sciatic notch.
The tnternal border joins its homologue of the opposite side to complete the
ischio-pubic symphysis.

The external or cotyloid angle is the most voluminous, and shows: an
excavated diarthrodial facet, forming part of the acetabulum ; and the posteriur
‘extremity of the crista ilii, limited by a small transverse fissure which
separates it from the external horder of the bone. The anfero-internal angle
joins the posterior angle of the pubis. The postero-external angle is the must
important in an obstetrical point of view, as it constitutes what is commmonly
named the point of the hip ; with the corresponding bone of the opposite side,
it forms the ischiatic tuberosity ({uber ischit) : a thick, up-curved prismatic

mass which is continued by a prominent ridge elongated from before to
behind, the thin margin of which is curved outwards and downwards. The
distarice between the external tuberosities of the two ischii gives the width cf
the ischial arch, and allows an estimate to be formed of the transverse diameter,
of the posterior opening of the pelvis. The postero-internal angle constitutes,
with that of the other ischium, the summit of the triangular notch or space
named the *ischial ” or “ pubic arch ” in some species.

Pusis.—The pubis (pecten or share-bone) is the smaller of the three, and is
situated between the ilium and ischium. It is irregularly triangular, and is
described as having fiwo faces, three borders, and three angles.

The upper face is concave and smootb, and concurs in forming the floor of the
pelvis. In the pelvis of many Mares it has a more or less marked depression,
apparently produced at the expense of the anterior portion of the bone, which
is thin ; while in the Horse it is generally much thicker at this part, and
instead of a depression the surface may be plane or even convex. Thelower
Jace is. rough and traversed on its whole length by a wide gtoove which
reaches the bottom of the acetabulum, and lodges the pubio-femoral ligament
and a very large vein.

The anterior border is thin and uneven, and is curved like the arc ofa
circle ; it concurs in forming the anterior circumference of the pelvis. The
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ior border is thick and concave, and in front circumscribes the oval, sud-
pubic, or obturator foramen. It is channeled, near the acetabulum, by a tissure
that passes obliquely downwards and inwards. The énfernal border joins that
of the opposite pubic bone in the middle line, to form the anterior portion
-of the ischio-pubic or pelvic symphysis.

The external or cotyloid angle is the thickest, and constitutes the largest
portion of the roughened depressed surface at the bottom of the acetabulum.
The snfernal angle is united to the corresponding angle of the opposite bone.
The posterior angle is fused at an early period with the antero-internal angle
-of the ischium, to form the inner houndary of the obturator foramen.

The pubis does not alter much in form with age, but retains its convex
shape, while the part around the acetabulum is of considerable thickness: a
-circumstance which tends to diminish the pelvic cavity to a notable degree.
During life, the pubic bones gradually lose their spongy tissue, and to such
an extent that in old age it has almost disappeared, and the parts are
translucid.

It may also be well to note that the compact, tissue is most abundant in
the vicinity of the acetabulum, that cavity being the point where the impul-
sive efforts communicated to the body by the posterior limbs are concentrated ;
at this part, also, ossification commences.

2. Sacrum.

The sacrum (os basilare of man) may be said to terminate the vertebral
:spine posteriorly, and results from the fusion of five vertebre into a single,
voluminous, pyramidal or triangular mass. It encloses the pelvic cavity
-above, and articulates in front with the last lumbar vertebra, behind with
the first coceygeal or tail-bone, and laterally with the ossa innominata. It
has an upper and a lower fuce, two lateral borders, a base or anterior extremity,
summit or posterior extremity, and central canal.

The upper face shows the supra-spinous processes or supra-sacral spine (though
the processes only meet at their base). On each side of this spine is a chan-
nel in which are four openings—the supra-sacral foramina, which communicate
with others on the inferior face. The lower face is smooth, and slightly con-
cave from before to behind ; this is the roof of the pelvic cavity, and shows
traces of its being composed of five bones, as well as offers four foramina for
the passage of the sub-sacral nerves.

The two laterul borders are thick and concave, and posteriorly show.a
rugged lip. In front is an irregular oblique surface for articulation with the
ossa innominata ; this is divided into two portions, the lower of which,
slightly uneven and diarthrodial, is the auricular surface ; the upper is for the
insertion of the sacro-sciatic ligament.

The base, or anterior exiremily, is articulated by a slightly oval and con-
vex surface with the last lumbar vertebra, and forms with the spine a
aalient angle looking down towards the abdominal cavity, named the sacro-
gertebral angle. Laterally, it is united with the two coxse, between which it is
fixed like a horizontal wedge. In front it shows the opening of the spinal canal.

The summit or posterior extremity likewise offers the opening of the spinal
-canal, and a surface for articulation with the first tail-bone. The cenéral canal
is a continuation of that in the other vertebre, for the passage of the spinal
-cord. In this bone, however, instead of being circular, it is triangular, and
-diminishes in width posteriorly.

_ The position of the sacrum is more or less inclined downwards from
‘before to behind, according to the breed of the Mare.




10 OBSTETRICAL ANATOMY.

13, Coccyz. _

The coccygeal or tail-bones r e a series of small, cylindrical, or irregularly

prismatic pieces, from fiftee. .0 eizhteen in mumber, behind the sacrum,

the first three of which may e said to belong to the pelvis. They form
the base of the tail. :

DIFFERENCES IN THE BONES OF THE PELVIS OF OTHER ANIMALS.

In all the domesticated animals, the coxe are nearly horizontal, and the
ilium has a vertical direction.

Cow.

In the pelvis of the Cow, the space between the coxm is no greater before
than behind ; they are not so solid mor voluminous, comparatively, as in
the Mare. This is more particularly the case with the ilium, the iliac con-

Fig. 2.
PrLvis oy Tae Cow.

A, Ilium ; B, Pubis; C, Ischium ; D, Foramen Ovale; E, Ischiatic Spine ; F, Coty-
loid Cavity ; G, Tuberosity of the Ischium.

cavity of which is not so wide. It is more vertical than in the Mare. The
ischium, though thinner than in the Mare, has a much wider surface, and is-
more curved from before to behind and from side to side; while the ischi-
atic spine or supra-cotyloid crest, is very prominent and thin. Three tube-
rosities are observed on the postero-external angle.

The pubis is wide and thin ; it has no channel on its inferior face, and the
upper face is very concave. The foramen ovale is large, and its margin thin.
The symphysis is oesified earlier than in the Mare.

The sacrum is longer, and more curved and voluminous than that of the
Mare. The lateral borders are sharp and directed downwards. It is com--
posed of the same number of vertebrs as in the horse. The articular sur-
faces for union with the coxz approach the vertical direction.

The coccygeal bones are stronger and more tuberous : they are from sixteen.
fo twenty in number.
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The pelvis of the Cow is therefore more developed than that of the Mare,
and has more extensive bony walls. We shall see that it also differs in its
form and direction, and that this has a notable influence in the mechanism
of parturition.

Sheep and Goat.

In the Sheep and Goat, the bones of the pelvis greatly resemble those of
the Cow. The ischium, instead of being curved in a longitudinal direction,
however, is nearly rectilinear, and the external iliac fossa is divided into
two portions by a small longitudinal crest. The pelvis, on the whole, is more
horizontal and longer.

Bitch and Cat.

In the Bitch and Cat, the lateral diameter of the pelvis is greater before-
than behind ; the ilfum is almost vertical, and its external face is much de-

Fig. 8,

PrLvis oy THE SHEEP. .
A, Ilium ; B, Pubis; C, Ischium ; D, Foramen Ovale ; E, Cotyloid Cavity.

pressed. The space which forms the pubic arch only ocenpies the inner
moiety of the posterior border of the ischium, which is very broad ; between
the arch and the ischial tuberosity is a roughened lip, which is directed
downwards. The sacrum is somewhat quadrangular and composed of three
bones, which are anchylosed at an early age, and the lateral surfaces for arti-
culation with the ilium are turned outwards and almost vertical. There
are only three vertebral foramina. The coccygeal bones are strong and tube-
rous, and the first five or six are as perfect as the true vertebral bones.
Pig.

The pelvis of the Pig resembles that of the Sheep. The crest of the ilium.
is convex, and there is no external protuberance on the symphysis pubis.
The pubis is narrow ; and the ischium, instead of a crest, has a tuberous pro-
minence. The sacrum is formed by four vertebrs, which do not become
fully consolidated for a long time, and it is sometimes difficult to discover
where the sacrum ends and the coccyx begins. The spinous processes are
abeent ; and the neural arch being deficient on each side, the spinal canal is.
open above. There is nothing particular to note in the coccygeal bones.
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SECTION II.—ARTICULATIONS OF THE PELVIS.

The bones of the pelvis are united by articulations and ligaments, as we.
as fibrous bands, which are complementary. A knowledge of these is of som
importance to the obstetrist. The articulations are five in number : (1) th
sacro-lumbar, (2, 3) the two sacro-iiac, (4) the ischio-pubic symphysis, and (5
the sacro-coccygeal articulations. The ilio-sacral and sacro-sciatic ligament
<complete the subject of this section.

1. Sacrodumbar Articulation.

The sacro-lumbar articulation is formed between the anterior face or basc
of the sacrum, and the last lumbar vertebra; the union takes place by fivc
articular surfaces and thick fibro-cartilages, and numerous strong ligament:
bind the two bones closely and very firmly together, so as to allow only a
Jinimum amount of movement between them. It would appear that these
bones, though so limited in their movements on each, yet are never anchy-
losed through old age, nor yet by accident, even if all the other vertebre in
this region should happen to be consolidated.

This arrangement is particularly remarkable in the Mare, on which it con-
fers great strength and solidity. - It is not present in the Cow ; consequently
that animal is liable to a kind of incomplete luxation, which may at times
become an obstacle in parturition.

‘We have already alluded to the salient angle formed by the union of the
last lumbar vertebra with the sacrum (sacro-vertebral angle), and which looks
«ownward into the abdominal cavity.*

2, 3. Sacro-iliac Articulations.

The sacro-iliac articulation of each side establishes the union of the pos-
terior limbs with the spine, and is formed by the sacrum and ossa ilii ; it

Fig. 4.
LaTERAL LIGAMENTS OF THE SACRUM AND PfgLvis.
A, Superior Sacro-iliac Ligament ; B, Sacral Ligament ; C, Lateral Sacro-iliac Liga-

;nontil.; D, Sacro-sciatic Ligament ; E, Small Ischiatic Notch ; F, Great Ischiatic
otc!

Lelongs to the artkrodial class of joints. The two surfaces which come into
opposition have been already described, and it only now remains to point out
that the sacrum is fixed between the antero-superior extremities of the ossa ilii,

* This angle is much more marked in woman, and isimmediately at the entrance to the pelvis ;

for these reasons it is frequently a cause of difficult parturition in her, while, from its less de-
selopment and distance from the pelvis, it offers no obstacle in animals. o
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like a horizontal wedge or the keystone of an arch inverted: the transverse
diameter is greater below than above—the pressure it has to resist being from
below. The oblong roughened surfaces on the sacrum and ilium have a layer
of cartilage between them to diminish shock and facilitate movement, which
is further promoted by each articulation being provided with a synovial
wmembrane, though the amount of synovia secreted is very trifling. The
union of the bones at this part is strengthened by three powerful ligaments :
the sacro-iliac—superior and inferior, and the sacro-iliac proper. There is
also the sacro-sciatic or sacro-ischiatic to be mnoticed hereafter. Though the
movements of this articulation are very limited, but still useful in locomotion
and parturition, yet it rarely, if ever, becomes consolidated. The diarthro
dial union between the bones appears to be chiefly, if not exclusively, in-
tended to obviate the fractures which must occur had they been united in a-
more solid manner ; while the two articulations being the centre towards
which all the impulsive efforts of the posterior extremities converge, a great
degree of mobility would not be compatible with their solidity.

4. Ischio-pubic Symphysis.

The symphysis pubis, as it is sometimes termed, is the amphiarthrosis
formed by the union, inferiorly, of the two ossa pubis and ischia. The
articulation is consolidated by means of a layer of fibro-cartilage between the
margin of these bones, and which becomes ossified more or less completely
and rapidly according to species ; and by a layer of white ligamentous fibres
—short and compact—which pass across above and below, the latter beicg

Fig. 5.
LiGaxexts oy THE LUMBAR VERTEBRE, SACRUM AND PELVIS, SERN FROM BELOW.

4, Intertransverse Ligament of the Lumbar Vertebrse; B, Capsular Ligament of the
Spinous Process of the fifth and sixth Lumbar Vertebre ; C, Capsular Ligament of
the Sacrum ; D, Inferior Sacro-iliac Lig t; E, Obturat Lig t; F, Trans-
verse Ligament of tho Ischio-pubic Symghysis.

the strongest. The movements of this articulation are very limited, and de-
peud solely upon the elasticity of the interosseous cartilage ; they are abolished
when ossification occurs. This happens in the majority of horses before
Mll}:d age ; though sometimes the posterior portion is cartilaginous after this
pentod.
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5. Sacro-coccygeal Articulations.

These resemble those of the vertebra in general : there being a thick disc
of fibro-cartilage placed betweeu each tail-bone, the first of which is joined
to the posterior extremity of the sacrum. Their solidity-is further assured
by a common fibrous sheath which completely envelops them, but without
interfering with their mobility. This mobility greatly favours parturition ;
‘but it must be noted that not infrequently the first coccygeal bone is com-
pletely ossified with the sacrum, and as this necessarily limits the elevation
of the tail, it diminishes the supero-inferior diameter of the posterior open-
iﬁg of the pelvis, and may in this way prove an obstacle to the expulsion of
the feetus.

DIPFERENCES IN THE PELVIC ARTICULATIONS OF OTHER ANIMALS.

In all the domesticated animals other than the Equine species, the sacrum
is joined to the last lumbar vertebra by three diarthrodial surfaces only: the
head of the body and two lransverse processes; these latter on the vertebrs
not being in immediate contact with the base of the sacrum, an interosseous
ligament unites them. Therefore it is that, in the Cow more particularly, there
is greater mobility in the sacro-lumbar articulation, and the possibility of a
greater increase in the supero-inferior diameter of the pelvis when it is sub-
Jected to such eccentric pressure as the passage of the feetus would produce.

Cow.

In the Cow the ischio-pubic symphysis is longer than in the Mare, not recti-
linear, and much curved downwards in the middle ; across this concavity on
the floor of the pelvis, the fa:tus passes during parturition. In the Cow
ossification of the symphysis is less complete, and does not take place until
much later than in the Mare, though it may in some instances be found en-
tirely accomplished in old animals. Ossification, according to Saint-Cyr, com-
mences in the Cow at the ischial arch, and proceeds forwards, while in the
Mare it begins at the pubis and extends backwards. The same authority
remarks that this symphysis in the Cow has often a salient crest projecting
into the pelvic cavity, and which, if it does not offer a very considerable
obstacle to the passage of the foetus, may nevertheless greatly fatigue the
obstetrist when his hand is engaged between it and the young creature,
during the straining of the mother. ’

Sheep and Goat.

In these animals the ischio-pubic symphysis is rectilinear; the interposed
cartilage is not ossified until very late in life, and almost never in those which
have had many young. The same remarks are applicable to this symphysis
in the Pig.

Bitch and Cat,

The symphysis in the Bitch and Cat scarcely ever ossifies ; so that these
animals, when advanced in age, still have a notable degree of mobility in
this region, and the diameter of the pelvic cavity may be proportionately
increased.

Sacro-sc1ATIO LiGAMENT.

The sacro-sciatic ligament (Fig. 4, d) transforms the pelvic cavity into a
complete canal by filling up the space on the side ‘of the pelvis, between
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the sserum and coxm. It is a wide membranous expansion, composed of
white fibrous tissue—the fibres crossing each other in different directions,and
serves rather to enclose this portion of the pelvic space thun to maintain the
solidity of the sacro-iliac articulation. It is irregularly quadrilateral ; its
superior border being rectilinear, and attached along the rough crest on the
side of the sacrum, as well as to the first two or three coccygeal bones, Its
anlerior border is irregular, and not well defined, but it is inserted above into
the base of the sacrum, and below into the inner border of the ilium, circum-
scribing in its middle the opening which has been named the great ischiatic
notch, through which the gluteal vessels and nerves, as well as the sciatic
nerves, pass, and to the compression of which against the bones of the pelvis
during pregnancy may be due cramp of the posterior limbs, or even more or
less persistent paralysis ; the inferior border is attached to the spine of the
ischium, as well as to the ischiatic tuberosity, and between these insertions, -
and immediately behind the cotyloid cavity, it forms the small ischiatic
notch, the opening through which the obturator internus muscle passes;
while the posterior border, not well limited, completes the posterior circumfer-
ence of the pelvic cavity, and divides into two layers, between which lies the
semimembranosus muscle, and above it is mixed up with the enveloping
sheath of the tail muscles and bones, :

The tnner face of this wide ligament is covered by peritoneum to the extent
of one-third in front; and behind it is in direct relation with various organs
contained in the pelvic cavity, by means of an abundant loose connective
tissue. Its ezfernal face is traversed by the sciatic nerves and covered by
muscles.

SECTION IIL.—THE PELVIS AND ITS CAVITY.!

Having now studied the individual pieces which compose the pelvis, as
well as the manner in which they are united, it remains to consider this
region in its entirety, and with regard fo its general conformation, dimen-
sions, axes, and other important features. This study is of much moment
in an obstetrical point of view, and for the full comprehension of the mecha-
nism of parturition. 'We will first notice the pelvis of the Mare, and proceed
to compare it with the other domesticated animals,

Mare.

Considered in a general manner, the pelvis of the Mare represents a slightly
cone-shaped, bony cavity at the posterior part of the trunk, completing or
continuing the abdominal cavity ; the base of this conical excavation, inter-
sected obliquely downwards end backwards, is anterior: its axis forming,
with that of the abdomen, a very wide angle, the sinus of which is inferior.
The summit or narrowest part of the cavity is posterior. With regard to con-
formation, it offers, for convenience of description, an exfernal and snternal

surface, and two openings.

ExTERNAL Surrack —This surface may be considered as consisting of four
regions, planes, or faces. The superior region or croup is the narrowest, and
is alightly oblique downwards and backwards: the degree of obliquity varying
not only in different breeds, but also in different animals of the same breed
and species. In the Mare it is indicated by the drop or slope of the croup,
which is generally greater than that of the Cow. Itis more conspicuous in
common than in well-bred horses, in which the croup is almost horizontal,
and the tail nearly on a level with its highest point. The width of this
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region also varies not only with the height and volume of the a
but also according to breed: the draught or coarse-bred horse h:
croup than the thorough-bred one. This region is constricted f
behind, and shows, on the middle line, the spinous processes o
and the first coccygeal vertebre; and on each side the channel
open the four sacral foramina.

The inferior region is nearly horizontal, and is slightly conve
by the pubic and ischial bones, it offers in the middle the symy
on each side the subpubic channels, and the obturator foramen, an
the cotyloid cavities through which the pelvis rests on the poste:

The lateral regions are more extensive than the others ; they :
downwards and inwards, and are wider before than behind. C
observed the crest of the ilium and the two anterior iliac spines, 1
iliac fossa, the great sciatic notch, the spine of the ischium, the s
notch, and the tuberosity of the ischium.

The internal surface, as has been already mentioned, is forme
bony and partly of ligamentous walls, and circumscribes the pel
which is a continuation of that of the abdomen, and with which it
cates by a wide osseous circle—the anterior opening or inlet of the -
transverse section of this canal shows that it is oval shaped, the L
tion being towards the pubis, and the narrowest to the sacrum.

The internal surface is more regular than the external, but it
divided into two portions like the human pelvis, the inuner aspect
not being excavated to form an anterior cavity. It may, howeve
sidered as having four concave planes, an anterior opening or im
posterior opening or outlef.

Fig. 6.
Loxa1TupIiNaL SEcTION oF THE Mark's PriLvis.

The superior, sacral, or rectal plane, or roof of the pelris is formed
Jower face of the sacrum, and is in contact with the rectum, subsacral
and sympathetic nerves. It is slightly concave longitudinally.

The inferior plane, or floor of the pelvis, is constituted by the upper :
of the pubic bones and ischia. It is rectilinear from before to behin
coccave from side to side. The symphysis pubis occupies the median
it is salient, and varies in length according to the size of the animal,
usually about six or seven inches. In front, at the pubis, is a depr
more or less marked, in which the previously-emptied bladder may be 1
during the passage of the feetus, On each side is the obturator for
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which is partly closed by the internal obturator muscles, and through which
the obturator vessels and nerves make their exit.

The two lateral planes are formed by the inner eurface and spine of
the ischia, and in great part by the sacro-sciatic ligaments ; the sciatic notches
belong to them, and they are traversed from before to behind by the obturator
vessels and nerves, and pierced by the gluteal and ischio-muscular vessels and
nerves, the internal pudic, and the great and small sciatic nerves. .As has
been stated, it is the compression of these nerves by the uterus and its con-
tents which cause the cramps pregnant animals experience towards the
termination of gestation. The lateral planes are readily dilatable during
parturition.

Axterior OpENING OR INLET.—This, which may also be designated the
brim, anterior circumference, or abdominal opening of the pelvis, is nearly circular,
or slightly oval, the widest part corresponding to the symphysis pubis. It
isalittle obliquely inclined downwards and backwards, and is limited above
by the anterior border of the sacrum and its articulations with the lumbar
vertebra and ilia ; below, by the anterior border of the pubic bones; and on
eaach side, by the ileo-pectineal crest and a portion of the inner aspect of the
ilia. Owing to this circumference being entirely bony, and to the solidity of
the articulations between the different bones, the inlet of the pelvis cannot
be dilated to any appreciable degree, even under the most violent efforts.
and supposing the sacro-iliac and ischio-pubic ligaments to become softened
azd relaxed before pregnancy—a change which must be indeed rare in
the Mare.

It is by the ¢nlet that the feetus enters the pelvic cavity, and a knowledge
of its dimensions is therefore of much moment to the obstetrist. These
dimensions are ascertained by taking the diameter of the opening at several
points, but {two diameters are generally recognised: a supero-inferior and a
transverse.  The supero-inferior, or sacro-pubic diameter, is the width between
the sacro-vertebral angle and the symphysis pubis. This is generally the
largest diameter, though exceptions are met with now and again; it is the
diameter which should receive the widest part of the feetus when it enters
the pelvis. It varies with the size of the Mare, but is usually between eight
and ten inches. The #ransverse diameter is measured from one ileo-pectineal
crest to another, and is gencrally less than the supero-inferior, though some-
times it may be equal, or even greater. It is from seven to nine inches.

Posrerior OPENING OR OQuUTLET. — This is also sometimes named the
perineal circumference, or recto-urethral opening ; it includes in its contour the
rectum and vagina, and is related to the vulva and anus, which are external
toit. Owing to the horizontal direction of the Mare’s pelvis, this outlet is
limited above by the apex of the sacrum and the base of the coccyx ; below,
by the ischial arch formed by the junction of the two ischia; and, laterally,
by the upper face of the ischia and posterior border of the sacro-sciatic liga-
ments. The opening is oval.

The diameters are ordinarily much less than those of the inlet— perhaps
one-fifth ; but this circumstance has rarely any influence in parturition, as
the opening is very dilatable, owing to the relaxation that takes place in the
sacro-sciatic ligaments during the later mounths of pregnancy, and the great
mobility of the sacrum and coccyx, which may allow the supero-inferior
diameter to be increased considerably.

2 .
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TaE CAvITY OF THE PELVIS.

The cavity of the pelvis is the space between the inlet and outlet. In the
human female, it lodges nearly the whole of the uterus, and in the early days
of pregnancy the feetus also. This is not the case with the domesticated
animals, owing to their different attitude, until the act of parturition carries
the progeny there.®* With its two openings, the pelvic cavity is capable of
more or less increase in capacity in every direction, through relaxation of the
pubic and sacro-iliac articulations and sacro-sciatic ligaments. The yielding
of the latter is very noticeable in the larger animals immediately before
parturition, as well as the elevation of the coccyx by the body of the feetus
in its passage outwards. It is also a fact of daily observation that the pelvis
permanently widens in animals which have had young frequently; this
accounts for the peculiar rocking gait they exhibit in progression, which, in
some of the domesticated creatures at least, is no doubt due to persistent
relaxation in the articulations above mentioned.

It may be again observed that the anterior margin of the floor of this
cavity is nearly straight, and its posterior border is deeply cut into by the
ischial arch, while the floor itself often offers some diversities. For instance,
it may be convex in front and concave behind, or vice versd, the concavity
being separated from the convexity by a transverse ridge, which may also be
represented by a series of small conical eminences ; or the floor may be a
smooth plane sloping upwards from before to behind, with a kind of raised
border surrounding the anterior contour of the obturator foramen.

DIFFERENCES IN OTHER ANIMALS.
’

Cow.

In the Cow, the pelvis is longer than in the Mare, and less vertical ; the
ischio-pubic symphysis is also longer, and instead of being straight is very
curved ; so that the floor of the pelvis is concave in every direction. The
ischial arch is more deeply cut at the symphysis, and the posterior borders of
the ischia join at an acute angle or V-shape, the opening being supero-
posterior. The external border of these bones is higher, and the sciatic
spine or supra-cotyloid crest is thinner and more elevated. So that, alto-
gether, the bony parietes of the Cow’s pelvis are more extensive, comparatively
speaking, than the Mare’s. The sacral surface is more concave, and the
sacro-sciatic ligaments wider, though shorter.

The pelvic cavity of the Cow is also less wide, when compared with its
height. The diameters of the snlet—which is more oblique than in the Mare
—are very unequal ; the difference between the sacro-pubic and the transverse,
according to Saint-Cyr, being one-third (nine and six inches). The dimensions
of the outlet are more equal, and are about those of the transverse diameter of
the inlet. It therefore results that the pelvis of the Cow is more cylindrical
and less conical than that of the Mare ; but this feature does not render par-
turition any easier, for though the outlet is a little larger than in the latter
animal, yet this advantage is counterbalanced by the length of the pelvic
cavity, the greater extent of its bony walls, and the very marked curvature
of the symphysis. 8o it is that, while it rarely happens that the feal ex-
periences any diffculty in passing through the pelvis, once it has fairly cleared

* Girard thought that, in the Bitch, onc of the young in the body of the uterus might occu
this space ; but Raiuard could not verify thie, all his examinations of pregnant anima

which had died before bringing furth their young proved the bedy of the uterusto be quite
empty.




THE PELVIS. 19

the inlet, it is not at all infrequent for the calf to become fixed in the pelvis,
and to remain there unless removed by artificial means.
It is also to be noted that the floor of the pelvie cavity is on a much

Fig. 7.

LoxGITUDINAL SECTIOX OF THE CotW's PELVIs.

higher level than that of the abdomen ; 80 that a kind of steep step has to
be ascended by the calf before it can enter this passage ; consequently, it often
temains fixed against this upper level at the inlet.

Sheep and Goat.

With these animals the pelvis does not differ to any notable extent—except,
«of course, in size—from that of the Cow. The symphysis is nearly rectilinear
in its direction, and its ossification occurs at a very much later period than
in the Cow or Mare ; this allows the diameters of the pelvic cavity to be in-
<reased during parturition, and accounts for the rarity of difficult births in the
Sheep and Goat.

Pig.

The general conformation of the pelvis in the Pig is not unlike that of
ruminants, except that the sacro-vertebral angle or * promontory of the sacrum”
is more salient, the canal longer, the plane of its anferior circumference
more oblique, and the direction of the ischio-pubic symphysis perfectly rec-
tilinear. The pelvic carify is very large in proportion to the size of the young
at birth ; therefore it is that accidents are very rave during the act of
parturition. _

Bitch and Cat.

In these creatures the sacro-vertebral angle is still more marked, and
diminishes the inlet of the pelvis to a notable extent; the direction of the
symphysis is rectilinear, aud the general outline of the pelvic cavity is nearly
cvlindrical. The ischium, immediaiely above the obturator foramen, rises
abruptly to almost a right angle ; this is the narrowest part of the canal, and
here it is that the passage of the feetus is obstructed in small females which
have been impreguated by large dogs. It must be remarked, however, that
the late, and often incomplete, ossification of the symphysis allows a certain
amount of dilatation of the canal, and renders the passage of a comparatively
large foetus possible.

2—2
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SECTION IV.—CAPACITY OF THE PELVIS OR PELVIMETRY.

We have already casually alluded to the capacity of the pelvic cavity in
the larger domesticated animals, and to its diameters ; and it will be inferred
that these must vary with the different sizes existing in the Mare, Cow, Pig,
and Bitch, though in others which are generally of uniform volume—as the
Sheep, Goat, Ass, and Cat—the pelvis does not offer much diversity. In this
respect the latter species resemble mankind, in the female of which a dif-
ference in size does not make much difference in pelvic dimensions : half an
inch probably covering the variations. But in the Mare or Cow, if we com-
pare a small with a large animal, this difference in diameters may extend to
nearly two or three inches.

The subject of pelvimetry is very important to the accoucheur of the human
species, as the female pelvis is particularly liable to be deformed or defective
in its proportions. It is not mearly of so much moment to the veterinary
obstetrist, as the head of young animals generally experiences no difficulty in
passing through the pelvic cavity, except sometimes in the carnivora or in
cases of hydrocephalus ; and also because the less value of animal life leads

3 [
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Fig. 8. Fig. 9.
Mgzprca Secriox or THE PeLvis or Toe Horse (Fig. 8) axp Mare (Fig. 9).
1, Sacrum ; 2, Two first Cocc;gml Vertebree; 3. Two last Lumbar Vertebre; 4. Ischio-
ubic Symphysis: a, b, Axis of the Pelvic Cavity; ¢, d, Supero-inferior Diameter of the

\ gnlet: e, f, Supero-inferior Diameter of the Outlet; ¢, g, Vertical Diameter of the Inlet;
1, A, Vertical Diameter of the Mid-pelvis ; k, f, Vertical Diameter of the Outlet.

the operator, when in difficulties, to sacrifice the feetus rather than endanger
the existence or value of the mother.

It is, nevertheless, useful to know the diameters of the pelvis of different
animals, in order not only to fully understand the mechanism of parturition,
but also with regard to the indications it may furnish in many cases of
dystokia.

‘We have shown that the pelvic canal in the large and small herbivors is
somewhat of an oval shape, the narrowest part being above, and the widest
below ; and that iu the carnivora it is somewhat cylindrical. This difference
in outline is conformable with the shape- of the feetal thorax, which in the
former is deeper than it is wide, particularly at the period of birth. During
parturition, the feetus of herbivorous animals is so placed, generally, that the
withers and shoulders are towards theroof or superior plane of the pelvis ;
while the sternum and anterior limbs, which form a larger mass, rest on
the floor or inferior plane. The passage of the thorax of the foetus in these
animals is, apart from other causes, the chief difficulty in parturition. In
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the human female, it is the head of the feetus. The thorax of the carnivor-
ous feetus is not nearly so deep, comparatively; it is therefore better
adapted to pass through the nearly circular canal.

The term diameter, in obstetrics, is employed to designate the distance.be-
tween certain points in the pelvic cavity, and by which, practically, we may
compare the capacity of that space with the volume of the largest part of the
feetus that has to pass through it.

In the human species, four diameters are usually given for the inlet and
outlet of the pelvis, and some veterinarians also furnish these measurements.
They are: (1) a vertical or sacro-pubic, from the sacro-lumbar articulation to
the ischio-pubic symphysis; (2) a fransverse, passing between the most concave
portion of the ilia ; and (3, 4) two oblique, from the ilio-pectineal line of one
side to the sacro-articulation of the other.

Chauveau, in his measurements of the Horse’s pelvis, gives these four
measurements for the inlet (mean vertical, 8} inches ; transverse, 84 inches ;
oblique, 8} inches) ; but for the outle! only the vertical and transverse (mean
vertical, 64 inches ; transverse, 7 inches). Rainard, for the ¢nlet, gives three
diameters : (1) a supero-inferior, from the sacro-lumbar articulation to the
anterior border of the ischio-pubic symphysis; (2) a transverse, from the
inner surface of the cotyloid angle on one side to the same point on the
opposite side ; (3) a vertical, from the middle of the sacrum to the ischio-
pubic symphysis in the larger animals, and to the sacro-coccygeal articula-
tion in the smaller. But for the outlef, he has only two diameters: (1) a
certical, from the posterior part of the ischio-pubic symphysis perpendicu-
larly to the sacrum or its prolongation, the coccyx ; (2) a fransverse, from one
ischial tnberosity to the other.

The most important diameter is certainly that between the middle of the
sacrum and the ischio-pubic symphysis in the larger animals, and the sacro-
coccygeal articulation and ischio-pubic symphysis in the smaller creatures.
For it must be remembered that the pelvis of the domesticated animals offers
a very inclined plane, and if, placing it in the position of the human pelvis,
we draw a horizontal line from the symphysis towards the spine, it will be
found that this line does not touch the sacro-lumbar articulation, but the
middle of the sacrum in the large, and the sacro-coccygeal articulation in the
smaller animals. This point is the narrowest through which the foetus has
to pass, and in which it will meet most resistance ; for while the top of its
shoulder is towards the sacrum, its chest is resting on the pubis. So that it
may be said that this is really the first solid resistance to be overcome in
parturition.

Considering the variations in size in some species, it is not possible to
give general measurements for all ; but we may follow the example of Rai-
nard, and give average diameters for different-sized animals. These are
tabulated as follows; the last column, headed “ Symphysis,” gives the length
of the floor of the pelvis.
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OPENINGS.
INLET. | OCTLET.
8 .| Height. "'— - s /T -
pocios 8 Diameters. | Measures. Diameters. Moasures.
Horse (15 hands bnper:;lmfenor 92 t ¥erticvalm (75? ilil.n.
Transverse 91; to 9% in.
14 bands |G el “‘°“°"|§"1 ot reaaverseliny te'7 tn
ertl 10 o
Transverse |8m to 9 in.
12 hands |Supero-inferior 8‘,, to 8% in. |Vertical |4 to 47 in. l
Vertical 75 in. Transverse/5,); to 5§ in. |
Transverse T3 to 75 in. |
Ao [Middle Supereerdor L b i |
size % i
Transverse |4 :’: in, ¢ 'I
Cow |Middle [Supero-inferior 8, in. Vertical |7; in. 4
size Vertical 15 in. Transverse|74 in.
Transverse 7. in.
Sheep |Ordinary [Supero-inferior’ 4,., Vertical |3} in. (varies) |2
size Vertical 24 Transverse|2.%; in.
Transverse 3{6 in.
Goat |Middle |Supero-inferior 43 i in, Vertical |21 in. 2
size Vertical 2 in. Transverse|2# in.
Transverse |3.5 in.
'Pig  [274 in. |Supero-inferior 4 in. Vertical (24, in. 4
Length |Vertical 3,3, in Transverse(4 in. :
from  |Transverse 3% in. .
snout to '
tail, 543
in.
Do Large  [Supero- inferior 24 in. Vertical (23 in. 2
g i ,
Vertical 2 in. Transverse|2 in. !
Transverse l2 in. i
Small %nper&-lmfenor 2in, '}"ertic;l f 1‘1': Py
erti 14% in. Tansverse .
Transverse 11 & to 1% in. }
Cat °[Ordinary [Supero-inferior 2} in. Vertical |2} in. 511‘
size Vertical 2 in. Transverse|1; in. |
Transverse 14; in.

. Some veterinarians, however, who have made this subject an
special study, only specify two diameters, the supero-inferior or sacrc

and the transverse or bis-tliuc.

nished by four of these authorities :

The following are the measuremen
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MARE.
Baumeister ten.
Diameters. B‘une%. cﬁ:m.‘ Arloing. Bgy“:’ Remarks.

INLET. Inches. |{Inches. Inches. {Inches.

Supero-inferior Diameter 9 to 10 93 9 83* (*Theav e of 28 measure--
ments of Mares varying
from 134 to 161 hands
in height.

Transverse Diameter 1110123 9} 9% 851 1Theaverage of 25 measure-
ments as above.

OvuTLET.
Supero-inferior Diameter'9 to 10 73 7 -
Transverse Diameter |9 64 74 -

COw.
.Baumeister
Diameters. pad lg“m“"”‘“" Axloing.| Roint- Remarks.

IsLET. Inches. |Inches. Inches.|Inches.

Sapero-inferior Diameter(9 to 94 8} - 104* |*The average of 5 measure-
l ments of Cows of diffe-
. rent sizes and breeds.

Transverse Diameter |63 to 7§ i 7 . - 73t |tlbid.

OuTLET. ! |
Supero-inferior Diameter|9 b= - -
Transverse Diameter |9 | 64 i - -

It will be seen from these measurements that no great practical utility can
be derived from pelvimetry, so far as averages are concerned ; as the diameters
of the pelvis must vary with the size and other pectliarities in an animal’s
conformation ; so that we may have considerable differences. In the Mars
alone, Saint-Cyr found a difference in the supero-inferior diameter of 2}
inches, and in the transverse diameter of 24 inches. :

With the view of determining the-capacity of the pelvis of the living
animal at a given time, exiernal pelvimetry has been resorted to. This con-
sists in ascertaining the distance between the angles of the haunch on each
side, that between the two ischial tuberosities, and that between the coxo-
femoral articulation and the highest part of the croup. To find out the first,
a piece of wood is placed vertically against each haunch, and the space be-
tween them is measured ; for the second, a tape measures the distance
between the ischial tuberosities ; and for the third, a piece of wood is placed
horizontally across the summit of the croup, while another is laid in the same
direction along the trochanter and the ischial tuberosity, the vertical distance
between the two pieces giving the measurement. Taking into consideration
the shape of the pelvis, it has been calculated that the transverse diameter
of the outlet should be nearly equal to one-fourth of the distance between the
haunches added to that between the ischial tuberosities ; while the supero-
inferior diameter of the outlet is supposed to be equal to three-fourths of the
vertical distance separating the coxo-femoral articulation from the summit of
the croup. These measurements only give the supposed diameters of the
outlet; but Arloing, who has devoted much attention to pelvimetry in
animals, points out the means whereby the diameters of the inlet may be
attained.*

* The calculations and measurements are given in Saint-Cyr's *Traité d'Obstétrique Vétéri-
naire,” p. 2L
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This method is, however, so complicated and unsatisfactory, that it requires
further elaboration before it can be recognised as useful and reliable.

Saint-Cyr has endeavoured, in a somewhat similar manner, to arrive at
some criterion as to the diameters of the inlet of the pelvis—which is,
after all, the most important in parturition—in the living animal. For the
sacro-pubic diameter, he has taken for guide the height of the Mare, supposing
that the two should be nearly always constant in their relations ; and to fix
this relation, the diameter was measured in twenty-eight animals of various
sizes. Taking the average of these twenty-eight measurements, and dividing
it by the average of the heights, the quotient obtained gave the 7
by which it was necessary to multiply the height of any Mare to find the
sacro-pubic diameter of its pelvis. For the fransverse or bis-sliuc diameter,
the width of the croup measured between the external angles of the ilia
(taken by a tape), or between the coxo-femoral articulations (taken by a large
pair of compasses), was adopted. But it was soon discovered that one and
the same co-efficient would not serve for all cases; as in common-bred
lymphatic horses, the bones are large, the soft textures abundant, and the
pelvic cavity less than would be surmised from the width of the croup ;
while in those which are well-bred, the bones are smaller and denser, the
soft tissues more condensed, and the pelvic space large, comparatively speak-
ing. So that the co-efficient had to be less in the latter than the former.

The results of Saint-Cyr's measurements and calculations are fairly re-
liable ; and the external measurements do not differ very widely in their
indications from those furnished by actual measurcment of the pelvie
cavity.

Thyis method, however, even when accepted as perfectly reliable, only fur-
nishes us with the dimensions of the well-formed normal pelvis ; it gives no
information with regard to internal deformities, for the estimation of which
it is necessary to have recourse to *direct exploration,” either through the
vagina or rectum, by which we may not only discover the character, but also,
approximately, the extent of the deformity. ¢ Internal pelvimetry” may
also be resorted to in this way; and in practice, after a little experience, it
will be found sufficiently simple and trustworthy to be of much service. This
internal measurement of the pelvic cavity cannot be satisfactorily made by
means of compasses or other instruments in the living animal, as in woman ;
but the hand may be successfully employed in ascertaining the different
diameters by spans—as the thumb from the index, to the middle finger, and
even widely spread to the little finger: the distance between these being pre-
viously known, we may readily ascertain with sufficient accuracy the diame-
trical capacity of the pelvis.

The azis of the pelvis is the term given to an imaginary line drawn through
the canal of the region from before to behind, at an equal distance from the
circumference. In the human pelvis there are fwo axes—those of the upper
and lower outlet, and a knowledge of them is of much importance in mid-
wifery ; they form an obtuse angle with each other, and when combined with
the inclination of the pelvis, we observe that the direction the human feetus
must take is somewhat tortuous or curved. In animals there is ouly one
axis, and that is almost rectilinear : the sacro-vertebral angle or “ promon-
tory ” being comparatively little developed, and the sacrum passing almost in
a direct line from the vertebral column. This rectilinear direction of the
pelvic axis is greatly to the advantage of animals during parturition ; so that
the azis of this canal requires but little notice from the veterinary obstetrist,
except when the passage is very constricted.
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DIFFERENCES IN THE PELVIS ACCORDING TO SEX.
Thers is a considerable difference in the size and conformation of the male

aud female pelvis in the domesticated animals, the latter being larger in every
‘%nge, but more particularly in its transverse diameter. These differences

Fig. 10.
PeLvis oF MARE.

have only been carefully studied in the equine species, but they exist in a

:somewhat similar degree in the pelvis of other species.
In the Mare, in addition to the pelvis being wider than that of the

Fig. 11.
Pervis or Horsg.

Horse, the inlet is much larger, the ileo-pectineal crests are further apart,
.and the distance between the lower face of the sacrum and the anterior
border of the pubis is much greater, the ilia and pubis being broader and
~more concave. On the upper surface of the Mare’s pelvis, the sacro-sciatic
-notches are very deep ; the inner border of the ‘ilium forms a very concave
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line, and the ischiatic spines are widely separated. The floor of the pelvis.
is wide, and the bones composing it have a tendency to assume the same
horizontal direction. In the Horse, the ischiatic border does not describe a.
regular curve ; it is composed of two nearly straight portions, which unite
where the neck of the ilium begins. The supra-cotyloid crests are not much
separated, and are turned outwards, and the two portions of the floor of the
canal are directed very obliquely downwards and inwards. In the Mare, the
ischial arch is wider than in the Horse, and forms a regular curve in joining
the tuber ischii ; while in the Horse, these tuberosities are not nearly so wide
apart, and the ischial arch forms a somewhat acute angle, the margin of”
which is nearly straight. The obturator foramina are also large and almost cir-
cular in the Mare, while they are small and oval in the Horse; the ischio-pubic
symphysis is farther from the cotyloid cavities in the former than in the latter.

The sacrum is also broader and longer in the Mare, and in the majority of
animals it is more concave from before to behind. The first coccygeal vertebree
are larger and more flexible, and carried at a greater elevation than in the Horse.

This difference of conformation in the pelvis of the Mare is adapted to the
passage of the feetus through the canal, and it causes the animal to appear
lower in the forehand than the Horse, in which the croup is not so high. It.
is rare to find a Mare which has the croup so square as the Stallion, the hind
quarter of which is almost equal in depth, breadth, and length.

The width of the pelvis of the Mare, as before observed, produces a rock-
ing motion during progression, and this is all the more marked as the animal
has been frequently bred from ; for the same reason the speed is not so great,
and Mares which have had several foals are not well adapted for the circus.

The differences between the pelvis of the Mare and Horse are sometimes
noticeable at birth ; but they are generally most apparent when the adult’
period has been reached, and the body has acquired its definitive form. In.
both sexes, the supero-inferior diameter of the inlet is greater than the trans-
verse in early life.

Some idea of the difference in the dimensions of the pelvic cavity in the-
Mare and Horse, may be obtained from the following measurements of two-
animals about the same in size :

VERTICAL DIAMETERS. HoR1ZONTAL DIAMETEKS. |

et | BT | e | et |
Pubis. Ischium. Pectineal Ridges.| Ischial Spines.
Mare . .| 9inches. 6% inches. 93 inches. 7% inches.
Horse . d 8 4 6% o 8 ” 6y ,,
i

The differences between the pelvis of the two sexes are, perhaps, not so-
marked in the smaller domesticated animals until the female has brought
forth young several times.

CHAPTER IL
Female Generative Organs.

THE genital organs of the female are much more complicated than those of -
the male, from the far greater share they take in the process of generation._
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They are usually described according to their situation—as external and in-
ternal ; or from their function—as copulative and formative.

Proceeding from the exterior to the interior, these organs may be enume-
rated as follows : the vulva and mamme or mammary glands, the vagina, ulerus,
Fallopian tubes, and ovaries. 'We will describe these in the above-mentioned
order, taking the Mare again as the type, and indicating the differences in
the other domesticated animals.

SECTION I.—EXTERNAL GENERATIVE ORGANS.

THE VuLva.

The external orifice of the generative organs, the vulva, appears as a ver-
tically elongated slit, situated beneath the anus, between the perineum and
ischial arch and the posterior margin of the two hind quarters. It presents
two thick lips or labia, and fwo commissures, externally ; and internally, it forms
a cavity which is confounded with that of the vagina, and extends beyond the
meatus urinurius. The limit between the vulva and vagina is not perceptible
in the adult, but is always conspicuous in the fartus.

Fig. 12. .
Tor GENERATIVE ORGANS OF THE MARE in sitw.

1, Bodyof the Uterus; 2, 2, Cornua of the Uterus; 3, Vagina; 4, Bladder; 5, Rectum ;
8, Sphincter of the Anus; 7, Constrictor Muscle of the Vulva; 8, Bulb of the
Vagina ; 9, Ovary and Fimbriated Body ; 10, Fallopian Tube ; 11, Kidney ; 12, 18,
Broad Ligament.

The lips (labiee vulvee) are usually in contact, and they, with the opening
which separates them (rime vulv®), vary in size according to age and con-
dition. They are slightly prominent and thick, being composed of firm,
flexible, and elastic tissue, which is covered with a fine, smooth, unctuous
skin destitute of hair, but rich in pigment in the majority of animals. Inter-
nally, they are covered by mucous membrane, a continuation of that lining
the vagina, and which is constantly lubricated by a greasy mucus possessing
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a special odour, according to the species of animal; on the free
the vulva, this membrane and the skin meet.*

At the junction of the labia above and below are the commissur
this junction. The superior commissure is situated close to the a
which it is only separated by a narrow space—the perineum. 1
-angular, and corresponds to the fourchelle in woman. 'The inferior ¢
is obtuse, rounded and more voluminous ; it lodges the cliforis, ar
ated immediately above the raphé. The cuvity of the vulva some!
tains the Ahymen, which separates it from the vagina at a certain
life ; it also contains the meatus urinarius and its valve, as we
<litoris.

The structure of the vulva consists of the mucous membrane lini
terior, and which is covered by pavement epithelium ; an erecticle
<connected with it, named the vaginal bulb; two constrictor mus
muscular ligaments, fascie, etc. The mucous membrane is continu
that of the vagina and bladder ; it is usually of a pink or rosy tin
the period of cestrum it has a bright-red hue. Near the margin of
it frequently shows black pigmentary patches, which give it a marbl«
ance. It is provided with numerous mucous follicles and sebaceou
the latter are chiefly found near the free border, and particularly a1
<litoris and the space between it and the inferior commissure, wl
aggregate to form several small sinuses. This membrane is also
with great numbers of papille. The waginal bulb is wholly con
erectile tissue with wide spaces, which constitutes the plexus 7
“This tissue passes from the base of the clitoris to the sides of t
where it terminates in a round salient or ring-like lobe. Coverec
posterior constrictor of the vulva, this bulb communicates inferic
the cavernous veins, and the afflux of blood into its meshes dimin:
capacity of the vulva; thereby concurring to render the co-aptatic
-copulatory orguns more complete during coition.

The muscles of the vulva are constrictors—an anterior and poster
are voluntary. The anterior constriclor is analogous to Wilson’s n
the male, and is formed of arciforr’ fibres which surround the s
lower part of the vagina at its commencement, its extremities be
tinued by means of aponeurotic fasciculi as far as the sides of the
where they disappear. Posteriorly, this muscle is confounded with
to be described. The posterior constrictor (constrictor cunni) is anal
the constrictor of the vagina, and forms a real sphincter; it is comprise
the substance of the lips of the vulva. Superiorly, its fibres are mi
those of the anal sphincter, and are attached to the sacrum by m:g‘
suspensory ligaments. Inferiorly, the most forward are fixed wh' }‘:
the clitoris, and the middle are prolonged to both sides of thet Ebi
they are inserted into the skin. Inwardly, this muscle isin re at
the vaginal bulb and the mucous membrane of the vulva. Iltsﬁei;\m!
is separated from the skin of the lips by a very va,scular‘cellu o-bser‘
which is capable of contracting, and in the midst of W}uqhmomle
isolated red muscular fasciculi—given off from the prmclpa{ mwd :

The posterior constrictor of the vulva is wvery pOWeif“ ’ nis: b
during copulation, contracts the vagina and compresses b ‘;Pe I
of its attachment to the clitoris, when it acts it erects that 0rgad.

) labia
® The two lips correspond to the labic majora of woman; thero aro 20

animals,
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which are rutting, the movements of the clitoris are frequent, and it then
projects outwards ; this is particularly observed after micturition, and in this
case the fibres of the constrictor attached to the clitoris elevate the latter by
acting on its base, those fibres which are inserted into the skin of the thighs
depressing the inferior commissure of the vulva, which exposes that very
sensitive erectile body lodged in this space.

The muscular ligamenis of the vulva in reality correspond to the ligamen-
tum suspensorium of the penis in the male ; they arise from the lower face of
the sacrum, and descend as flat bands until they unite beneath the rectum,
when they pass in several fasciculi into the lips of this part, and mix with
the fibres of the posterior constrictor. They are composed of non-striated
fibres. The skin, as already mentioned, is very fine and thin, black in the
great majority of Mares, has scarcely any hair, and is very unctuous, odorous,
and elastic. The Lulk of the vulva is made up of subcutaneous fascia, to
which the skin closely adheres ; as well as adipose and connective tissue,
and blood vessels and nerves.

The clitoris is an exact, but miniature, counterpart of the corpus caver-
nosum of the male penis. From two to three inches in length, this body
commences by two roots attached to the ischial arch, and which are covered
by a radimentary ischio-cavernous muscle. After being fixed to the ischial
symphysis, by means of a suspensory ligament similar to that of the male,
it passes backward and projects into the vulvular cavity, towards the inferior
commissure, in which it is lodged. Its free extremity is enveloped in a
mucous cap—the preputium, which is plicated in different directions; and
towards the centre of the tubercle is a follicular cavity containing sebaceous
matter, and which represents that in the extremity of the male penis. In
every respect the clitoris resembles that organ, having a fibrous framework,
erectile tissue, cavernous vessels or ‘‘ plexus retiformis,” and a pair of muscles
—the erectores clitoridis. 'This organ is more especially the seat of venereal
excitation during coition. It is present in all the domesticated female
animals, and is frequently erected while they are in “ heal,” as well as in the
act of copulation. It is abundantly supplied with nerves, which endow it
with most acute sensibility, and the mucous membrane enveloping it is
usually dark coloured or marbled, though in white horses it may be
colourless.

The meutus urinarius is the orifice of the urethra, which is a very short
canal in the female. This canal passes immediately beneath the anterior
sphincter muscle of the vulva, and after a brief course (about two inches) in
the textures composing the floor of the vagina, opens into the vulvular cavity
at from four to six inches from its exterior. This opening, which is on the floor
of the cavity, is covered by a wide duplicature of the lining membrane that
acts as, and is designated, the valve of the meatus or vagina (valvula vagine) ;
its free border is turned backwards, and it would thus appear to direct the
urine towards the external opening of the vulva, and prevent its reflux into
the vagina. Rainard states that this valve is more extensive as the vagina
is narrow, and consequently as the female is young; it has been compared
to the hymen of woman. Brugnone was of opinion that it was attached to
the upper surface of the vagina by a small cord, and that it was the rupture
of this by the forced entrance of the penis which caused the slight flow of
blood from the vulva observed in Mares put to the horse for the first time.
This is no doubt the kymen to which he refers—a membrane found generally
in the filly, though not often in the Mare, but which, when present, separates-
the vulvular from the vaginal cavity. This membrane forms a circular par-
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tition, fixed by its circumference to the vulvo-vaginal walls along -
valve of the meatus, and is perforated by one or more openings, w
sometimes very small. Not infrequently old brood Mares show in {
ation pediculated appendices, which are the débris of this mucous dis

The urethral orifice of the Mare is wider than that of the Horse,
readily admit a large catheter. In passing that instrument, it is we
member that the urethral canal curves forward and downward, and
valve must be raised either with the point of the instrument or th
before the passage can be entered.

In ordinary circumstances the vulva is retracted, and with Mare
have foaled several times, the labia usually exhibit as many wrinkles
as parturition has been frequent.

During cestrum, but especially towards the termination of pregna
labia become tumified and soft, the inferior commissure descends,
vular opening is enlarged, and from it is discharged a quantity of t«
stringy mucus.

DIFFERENCES IN THE VULVA OF OTHER ANIMALS.

Cow,

In the Cow the lips of the vulva are larger, softer, and thicker, ¢
inferior commissure, angular and prolonged into a curved peak, is fu
with a tuft of hair. The meatus urinarius is disposed as in the Mai
in the interior of the urethral canal, fixed to its lower aspect, is a valve
free margin is directed backwards ; this valve surmounts a cul-de-sac
the third of an inch. This valve of the canal must be remembered i
ing the catheter into the bladder. About an inch within the entranc
vulva, and embedded within the substance of its lips, are the vulvo-
glands (glandula vagine, S. Duverneyi, S. Bartholini)—large almond-
bodies whose widest extremity is directed upwards, and the narros
situated near the clitoro-ischiatic muscle, is prolonged into their ex
canals. These are conglomerate glands, whose excretory ducts unite t
a kind of sinus that at last opens into the vulva, about the third of ¢
from the labia. The cliforis is longer, and more tortuous and slender t
the Mare, and contains a dense fibrous nucleus of a spiral shape.
vaginal bulb is much more extensive than in the Mare, and is contin
the clitoris, where it is covered by a thick muscle, which descends fr
extremity of the sacrum, and terminates on the clitoris. The same c
occur in the vulva of the Cow as in the Mare during cestrum, and t
the termination of pregnancy; the mucous secretion of the vagina is
abundant in the Cow, however, and persists longer.

Sheep.
In the Sheep which has not copulated, a filamentary band, stre
across the constriction between the urogenital canal and the vagina,
sents the hymen. The Malpighian canals open into that passage ne

constriction, and the crura of the clitoris are enfolded by erector mu
while the clitoris itself protrudes immediately within the peak of the +

Pig.
In the Pig, the urethra opens between two lorgitudinal ridges; b

surface of these and other similar prominences in the urogenital pass:
interrupted by numerous fine, wavy, oblique furrows. There is no v
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valve, a8 in the other animals. The cliforis is comparatively small, and the
inferior commissure of the vulva is still more acute and pointed than in the
‘Cow and ruminants in general. Towards the meafus are numerous fine
points—the openings of glands analogous to the prostates; and on the
sides of that orifice are two small fosss surrounded by a raised border.

Bitch and Cat.

In the Bitch, the vulva is triangular, and the inferior commissure acute. The
<litoris is a small tubercle, and the urethira opens between a little transverse
fold and the triangular flattened clitoris; beyond which is a second trans-
verse cresentic fold with its concavity opposite that of the preceding. In
the Cat, a small cartilage or bone exists in the cliforis; this is not found in
any other of the domesticated animals,

The PerINEUM is the name given to the space betwen the superior com-
missure of the vulva and the lower margin of the anus. Its length varies in
different species, and in different-sized animals of the same species, but it is
shorter in creatures which have produced young than those which have not.
It is composed of various tissues: externally is the smooth, fine, and very
elastic skin, with the vertical prominent line passing down its middle—the
“raphe;” beneath this are connective and adipose tissue, and fascia, with
various muscles, bloodvessels, and nerves.

The internal limits of the vulva are defined by the constriction or dulb,
which forms a marked prominence in early lifs, but tends to disappear in
relaxed folds after the animal has brought forth young several times. The
dimeusions of this aperture are rather adapted for the passage of the feetus
than the penis ; though its narrowness is sometimes an obstacle to the deli-
very of a primipara. The limbs, body, or head of the feetus are at times
arrested at the superior or perineal commissure, which they so distend as to
threaten rupture of that part. In emaciated animals, and particularly Mares,
the vulva is deeply retracted above the ischia, and consequently disposes them
to be injured in this region during coitus, by the accidental introduction of
the male organ into the anus, the mechanical action of which damages, and
may even rupture, the rectum. Rainard alludes to several occurrences of this
kind, which terminated in the death of the Mares.

SECTION IL.—THE MAMMZ,

The mamme, or udders, may be said to be appendices to the external
organs of generation. They are the glands destined to secrete the fluid—
milk—which is to nourish the young animal for some time after birth, In
early life they are rudimentary, but become developed with age, and attain
their full dimensions when the female is capable of reproduction ; and
cially at the full period of gestation, when their function is about to be
carried on actively. After parturition their largest development is reached,
and when the young creature has completed its term of sucking, they lose
their activity and diminish considerably in size. In the Mare they are two
in number, placed beside each other in the inguinal region, about nine inches
in front of the vulva, where they take the place of the scrotum in the male.
Externally, they appear as two hemispherical masses separated by a shallow
furrow ; each has in its centre, on each side of the mesian line, a conical,
slightly flattened prolongation named the feaf or nipple, which is perforated
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by several orifices from which the milk escapes, and by which the young
creature obtains that fluid by suction. The two glands are retained in their
position by the fine thin skin covering them, and which, destitute of hair at
the extremity of the teats, though elsewhere provided with a soft short
down, is smooth, pliable, and unctuous from the presence of sebiparous folli-
cles. At the base of the teat are a number of small tubercles, which corre-
spond to the areola of the nipple in woman ; these are the glands.

The mamme are also attached to the abdominal tunic by means of several
wide, short, but elastic bands, which bear some analogy to the suspensory
ligaments of the prepuce in the male.

In sTRUCTURE each udder offers an envelope of yellow elastic fibrous tissue,
glandular tissue, the sinuses or galactophorous reservoirs, and the lactiferous ducts,
with excrefory canals or milk ducts.

The elastic envelope, joined at the mesian line with that of the opposite
udder, is strengthened by wide bands detached from the funica abdominalis ;
i# furnishes from ite internal face numerous prolongations which, crossing each
other in the mass of the gland, form septa or partitions that divide it into dis-
tinct lobes and lobules, which are in this way somewhat independent of each
other ; so that one or more may be diseased or deranged in function, without
the others being involved. Externally, this envelope is closely adherent to
the skin, through the medium of a thin but dense layer of connective tissue.

The glandular tissue offers the same arrangement as other conglomerate
glands, aud is composed of aciné or ceecal vesicles clustered, like grapes on
their stalk, around the fubuli lactiferi, or ultimate terminations of the excre-
tory ducts. These, commencing by cul-de-sac extremities, open into one
another to form dilatations (ampulle), and finally converge into a number of
Pprincipal canals, which end in the galactophorous sinuses (sinus lactei). The
acini of the lobules, as well as the ducts, are lined by polyhedral epithelium ;
this becomeés spherical and infiltrated with fat during lactation.

The galaclophorous sinuses or reservoirs are situated slightly above the base
of the teat, and are generally two in number—one in front, the other be-
hind ; though there are sometimes three, and even four. They nearly always
communicate with each other, and are prolonged into the teat by a correspond-
ing number of terminal and independent excretory canals, whose orifices are
always very narrow, and are seen at the free extremity of that body, which
is obtuse and rounded. Collectively, these excretory canals are much wider
at the base of the teat than at the extremity ; the orifices are usually behind
each other, and are about a line apart ; and the canals and orifices are lined
by a fine membrane which is continuous with the skin, the latter being
closely adherent at this part.

The length of the Zeats varies with use ; the elastic or dartoid tissues sur-
rounding them, composed of non-striated circular and longitudinal fibres,
renders them capable of a kind of erection, under the influence of stimuli.
The extremity of the teat is well provided with this tissue, which acts as a
sphincter, and prevents the passive flow of the milk.

Connective tissue, bloodvessels, nerves, and absorbents complete the
organisation of the mammse. The arferies are given off from the external
padic ; the veins are of two orders—deep, which follow the arteries, and super-
ficial. The nerves are derived from the renal or mesenteric plexus.

As before mentioned, the mamme undergo remarkable modifications at
the age of puberty and the termination of gestation ; and these changes have
reference not only to their volume and secretion, but also to their minute
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structure. In the young or virgin Mare, they are hard, and can scarcely be
perceived ; and their dimensions are not much increased in those which have
had only one or two foals, though the teats are usually larger than before R
but when they have borne several foals, the mamms continue somewhat
enlarged and pendulous. When gestation is not going on, the glandular cul-
de-sucs are contracted and wasted-looking ; the lining membrane is shrivelled
on itself, and covered with only a polygonal epithelium. At the termination of
gestation, however, the mamm:e assume the functions of the uterus to a certain
extent; the vesicles become enlarged, and new ones are developed ; the epithe-
lium presents a sphericle shape, is charged with fat granules, and fills the
acini ; the entire gland has become progressively, but greatly increased in
size, and instead of being soft to the touch, it now feels firm. Shortly before

parturition the secretion of milk commences, and soon after that event the
glandular cavities become fully distended, and assume their maximum dimen-
sions, which are maintained, with slight variations, during the entire period

of lactation. 'When this period is terminated, the secretion gradually ceases,

and the gland again assumes its quiescent condition, and nearly its ordinary

size*

DIFFERENCES IN OTHER ANIMALS, °

Cow.

In the Cow the mamms are also inguinal, as in the Mare, and each lateral
mass, although enveloped in a single fibrous capsule, is made up of two quite
distinct glands—or “ quarters,” as they are commonly termed—and which can
be seen, or felt as limited by a slight depression. Each gland has its correspond-
ing teat, much more developed than that of the Mare ; so that this animal
really possesses four mamms and four teats. The glands are compacted into
a roundish mass, which is more or less pendulous when they are in active
fanction ; in the centre of each, and at the base of the teat, there is a single
large galactophorous sinus, which is the general confluent of all the lactiferous
ducts, and which opens externally through the teat by a single excretory
canal. This canal is widest at its commencement, and narrow at its termina-
tion at the end of the teat. The walls of the latter are very thick, elastic,
and retractile. Not infrequently, there are found behind the four teats one
or two rudimentary teats, which are generally imperforate ; though in very
rare instances they have been observed to be perforate and to yield milk.

The teats of the Cow are generally from two and a half to three and a half
inches in length, and, as has been said, this length varies according as the
animal has reared a large or small number of calves. The two anterior are
generally the longest, and the corresponding quarters furnish more milk than
the others. The dartoid tissue around the free extremity of the teat, acting
as a sphincter, prevents the passive escape of the milk from the orifices of the
excretory ducts ; for if a small canula, scarcely larger than one of these ducts,
be inserted slightly beyond the orifice, the secretion immediately flows. And
when the end of a teat has been incised, or when the elastic tissue of this
part has been divided in the performance of some operation, there is no
longer any cbstacle to the emission of the milk.

The arteries that supply the mamms of the Cow with blood are derived
from the external pudic. The branch of each side, on reaching the lateral
glands, divides into two principal trunks, one of which goes to a corresponding

€ In the male we find rudimentary teats, which are concealed within the prominent annular

£ld of integument towards the extremity of the prepuce. They are not always present, how-
ever ; though they are 80 in the Ass, which has them largely developed. 5
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quarter : that which is destined for the posterior gland bends at a right an
backwards, the branch for the anterior quarter—the largest—descending |
pendicularly, to become subdivided into numerous ramuscules and termi

- twigs. The veins and nerves are derived as in the Mare.
In the Cow, the secretion of milk can be excited and maintained by regt
“ milking,” the only suspension occurring before the birth of another calf

Sheep and Goat

In the Sheep and Goat there are only two mamms, as in the Mare
- Ass, though they are formed on the same plan as in the Cow. They are
inguinal, somewhat hemispherical and voluminous, particularly in the G
and each is provided with a single conical, well-detached teat. The la
animal has sometimes, in addition, two posterior rudimentary teats, and
galactophorous sinus of each ordinary teat in this animal is very large,
walls of the teat being thin ; it is capable of containing, in some instan
nearly three ounces of milk. :
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Fig. 18. Fig. 14
SxcrioX or THE Cow’s TEa
A, Lobule of the Mammes filled with Milk ; B, aa, Principal Lactiferous Ducts ;

¥ ""Milk Globules; C, Colostrum: a, Cell with a Lactiferous Sinus ; ec, Acini :
. visible Nucleus; b, Cells from which the Nu- Elastic or Dartoid Tissue of
. ..fleus has disappeared., Teat; e, Orifice of the Teat.
Pig.

7 Inithefr-. 'g the mamme are ten or twelve in number, disposed by pai:
" two, pamglig! , “oWs extending from the inguinal region to beneath the thc
and distinggis, hed 8s inguinal, abdominal, and thoracic mamms. They
not, a8 in fhe la. "8€r animals, any sinuses ; the lactiferous canals of each
. Joining direqtiy t. ° form a variable number of excretory ducts, which ope
the free extrempity . f the teat by from five to ten orifices. The limits of
gland is denotaq, ey “ternally, by a slight vertical depression, and a tri
+ convexity correspondiy '8 to the teat.
The mamme,gf this animal are scarcely perceptitle while they ar«
. active ; but during Jectati. ™ they fqrm two series of well-developed emine
» divided on the middle line DY ® Wide and deep furrow.

Bitch.
In the Bitch ¢ : ‘0 ten mamma, arranged as in the Pig. V
1 the latter num'begg i? m%h:h:) - are disposed on each side as two pec
1 two abdominal, and que inguinal,
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The secretion of milk is a special function of the mammary glands, and
takes place in the caecal vesicles of the lobules. The fluid is conveyed from
these into the lactiferous ducts and sinuses, where it is stored until a certain
period : this retention after a time distending the glands very much, and put-
ting the elastic envelope greatly on the stretch ; while the teat also increases
1in size, length, and firmness. When this distention becomes inordinate, it
.causes the animal uneasiness and pain ; and if not relieved by natural or arti-
ficial means, it may occasion mischief The pressure of the envelope on the
contained fluid in the majority of cases overcomes the resistance of the
sphincter at the end of the teat, and relief is in this way afforded. .

CHAPTER IIL
Internal Organs of Generation.

Tae internal or formative organs of generation are contained within the pelvis
and abdomen, and comprise the vagina (which some writers include with the

external organs), uferus, Fallopian tubes, and ovaries.

S8ECTION L—THE VAGINA,

The vAGINA is a musculo-membranous canal of variable dimensions, with
thin walls ; it extends almost horizontally within the pelvic cavity, from the
vulva posteriorly to the uterus anteriorly, the cervix or meck of which it
-embraces in a kind of semicircular cul-de-sac. The rectum lies above it, and
the bladder below ; on each side are the ureters and the walls of the pelvis,
and posteriorly it is surrounded by adipose and loose connective tissue. When
distended it is cylindrical in form, but usually its sides are in contact. Its
length is variable of course, but in a full-sized Mare it is about a foot long.
It is maintained in its position anteriorly by folds of peritoneum, which at-
tach it to the rectum above and to the bladder beneath, the attachment to the
rectum being accomplished through the medium of the loose connective tissue
referred to. But this tissue, which also unites it to the bladder, is here close
and firm, and this fact may serve to explain why the rectum is so rarely in-
volved in displacements of the uterus ; while the bladder is always more or
less s0. Laterally, it is attached to the muscular and aponeurotic structures in
the cavity of the pelvis. JInfernally, it is lined by a thin mucous membrane,
which is always abundantly covered with mucus (in women this mucus is
acid, while that of the uterus is alkaline), and is disposed (in the Mare) in
longitudinal rugse, which are more conspicuous after several births, These
ruge no doubt favour the dilatation of the canal during coitus or the passage
of the foetus ; a transverse ridge, already described as existing on the lower
face of the canal, covers the meatus. This membrane is continuous with
that of the vulva, and anteriorly, at the cul-de-sac, it is reflected over the
cervix of the uterus, which projects, like a caulifiower in shape, into the
cavity. It is provided with papille, and covered with pavement epithelinm.
It usually has a pale pink hue, but at the period of cestrum its colour
becomes heightened to a bright red, and its secretion is considerably

Externally, the vagina ia invested by a muscular coat which is enveloped
3—2
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by an abundant layer of connective tissue, and traversed}by a large number
of bloodvessels ; in front, however, this tunic is invested in peritoneal mem-

Fig. 15.
GENERATIVE ORGANS OF THB MARE: ISOLATED AND PARTLY OPENED.

1, 1, Ovaries; 2, 2, Fallopian Tubes ; 3, Pavilion of the Tube, External Face ; 4, I?id.,
Inner Face, Showing the Opening in the Middle; 5, Ligament of the Ovary ; 8, In-
tact Horn of the Uterus ; 7, A Horn Opened ; 8, Body of the Uterus, Upper Face ;
9. Broad Ligament; 10, Cervix, with its Numerous Folds ; 11, Cul-de-sac of the
Vagina ; 12, Interior of the Vagina, with its Folds of Mucous Membrane ; 13, Uri-
nary Meatus and its Valve ; 17, Clitoris ; 18, 18, Labia of the Vulva; 19, Inferior
Commissure of the Vulva,

brane, which is folded in a circular manner around it to pass over the

uterus.
The vagina is supplied with blood by the internal pudic artery ; its veins
are disposed as a plexus around it, and terminate in the satellite trunk of the
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artery. The vagina serves for copulation and the passageof the feetus. At
the periods of cestrum and parturition, the mucous secretion is more active
than at other times. In youth it is contracted ; after copulation its dimen-
sions are increased, and these are greatest during parturition. Ii old ageitis
much diminished ; in the third or fourth months of gestation in'the larger
animals, it becomes elongated from displacement of the uterus, which is carried
farther forward into the abdominal cavity ; towards the termination of this
process, its length diminishes as the uterus acquires increased volume, and to
such an extent does this occur, that at the commencement of parturition, if
the fcetus is large, and especially if there be two feetuses, the posterior wall
of that receptacle, pushed back into the pelvis, nearly or entirely effaces the
cavity of the vagina, and even in some instances thrusts it between the labia
of the vulva or beyond.

DIFFERENCES.

Cow, Sheep, and Goat.

In the Cow, the canal is longer and wider than in the Mare ; the mucous
membrane of the vagina is thicker, is disposed in transverse ruge as in the
human species, and at each side of the passage for a certain distance, between
the mucous and muscular layers, there exists a mucous canal that opens into
the vulvular cavity, in front of, and at the side of the meatus.

The uses of these canals, which are not present in the Sheep or Goat, and
rarely in the Mare, and which are usually known as the “ canals of Gartner,”
are unknown. They pass backwards into the broad ligaments of the uterus,
and terminate in a cul-de-sac. They have some function during feetal life.

Pig.
In the Pig these canals are present; the folds of mucous membrane are
longitudinal, and gradually subside towards the line of separation between
the vagina and vulva. The vagina is from eight to nine inches long.

Bitch and Cat.

There are no “ Gertner’s canals” in the Bitch or Cat. The vagina is of
comparatively great length, and has longitudinal ruge, which are interrupted
by transverse folds. In both animals the canal is wider towards the vulva
than the uterus, and its walls are rendered very thick by white fibrous tissue,
in addition to the non-striated muscular fibres it contains.

SECTION II.—THE UTERUS.

The vurerus, or woMB (Figs. 12, 1; 15, 8), is an elongated musculo-
membranous sac which receives the ovum, and constitutes the receptacle
for the nutrition, maturation, and, finally, after a certain period, for
the expulsion of the feetus, It is situated in the sub-lumbar region
of the abdomen, towards the inlet of the pelvic cavity, into which its
posterior extremity enters. This portion—the body—represents a simple
cylindrical reservoir, slightly flattened from above to below, while the
anterior part is bitid; and the two divisions—the cornua or horns—
curve upwards and forwards. The body is situated horizontally beneath
the rectum, which is in contact with it after passing between the two
cornua ; on each side of its upper external face it receives the insertions
of wide ligaments ; and its sides and anterior face are in contact with the in-
testines. Its lower surface is in contact with the bladder and the pelvic cur-
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vature of the colon; while its anterior extremity is continuous with each of
the cornua, and the posterior is separated from the vagina by the constriction

named the col, cerviz, or neck of the uterus. The cornua are cylindrical

bodies, and, lodged among the intestines occupying this region, proceed at an

angle from the body in an upward direction, describing two curves: an infe--
rior, convex, which is free ; and a superior, concave, to which the suspensory

ligaments are attached. Each horn has also a posterior extremity or base, a

continuation of the body of the organ; and an anterior or summit rounded

into a cul-de-sac which is turned upwards, and has at the bottom a small

tubercle, the insertion of the oviduct.

Floating in the abdominal cavity, like the intestines, the uterus is also
attached, as they are, by two membranous bands which suspend them from
the sub-lumbar region, and are consequently designated the broad or suspen-
sory ligaments of the uterus ; also, from the general resemblance to the wings-
of a bat, the ale vespertilionis. These bands, derived from the peritoneum of
the abdomen, are larger in front than behind, and in shape are irregularly
triangular; behind, they are close to each other, but in front diverge like the-
sides of the letter V. They descend from the lower face of the lumbar region,
and attach themselves by their inferior border to the sides of the upper face
of the body and the smaller curvature of the cornua ; their anterior border is.
free and sustains the oviducts and ovaries, the first being included between
the two layers of the ligament, while the ovary, placed within it, also receives
a layer detached from the principal one, which with it forms a little cup-
shaped cavity. Another small, long, and narrow band of peritoneum is ob-
served external to the broad ligament ; this can be traced posteriorly to the
internal inguinal ring, and anteriorly it presents a little enlarged appendix.
Between the two layers composing this band, is a thin muscle similar to the:
cremaster of the male before the descent of the testicle into the scrotum ;
this band is the analogue of the round ligament in woman. The uterus is
also maintained in its position by the vagina posteriorly, and by the perito-
neum which at this part forms four bands—the reclo-uferine and vesico-
wulerine. '

The interior of the uterusis divided into three compartments, corresponding
to its divisions into body and cornua. The cavity of the body communicates
with the vagina by & narrow canal which traverses the constriction or cervix
of the uterus, and is designated the canal of the cerviz. In all the domes-
ticated animals, except the Rabbit, this canal is prolonged into the anterior
extremity of the vaginal cavity like the end of a tap into a barrel ; forming
a very marked protrusion—the cervix. In this is the opening (orificium ulersy
externum) leading from the vagina to the body of the uterus—the o0s uferi or
08 tincee ; around this aperture the utero-vaginal lining membrane is curiously
arranged in transverse rugs disposed in a circular manner, and which gives
to this prominent part the appearance of a radiating flower. In woman the
rugee of the canal are differently disposed, and resemble the branches from the
stem of & tree ; consequently, they have been named the arbor vitz uterina.

The uterus is composed of three membranes—an exlernal, or serous; a
middle, or muscular; and an inéernal, or mucous tunic. ‘The serous or perifoneal
membrane envelops all the organ, and is in reality only an expansion of the
broad ligaments which are prolonged backwards on the posterior extremity
of the vagina, which they encircle and then pass to the rectum and bladder,
a8 well as to the lateral parietes of the pelvis, constituting the four ligaments
already referred to. Between the two cornua this membrane forms a peculiar
frenum, which is very developed in solipeds. Owing to this arrangement,
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the cervix does not receive any peritoneal covering. The muscular layer is

composed of longitudinal and circular fibres, analogous to those of the small
intestines. At the insertions of the broad ligaments into the uterus, a series
of fasciculi are given off from this layer, which pass up between the folds com-
posing them, and have been found throughout their extent, especially towards
the ovaries. The fibres composing this coat belong to the class of non-striated
or involuntary muscles, being made up of fusiform nucleated fibres lodged
in a matrix of exceedingly coherent granular matter. The appearance of this
coat is different to that of ordinary muscle, being much more dense and of a
faint yellowish-red hue, like the middle coat of arteries or the small intestines.
The superficial set of fibres are irregularly longitudinal in their direction,
and frequently interlace with each other; the deep set is circular, especially

around the orifice of each oviduct and the os uteri, where they are thick and *

close ; though even among these fibres irregular fasciculi pass in different

directions. Both layers are thicker in the cornua than the body; their °

obvious function is to diminish the volume of the uterus during parturition.

At an early period of life these fibres are perceptible, but during gestation
they are greatly increased, and present a manifest striation. Their increase °

is doubtless to permit the necessary dilatation of the uterus, without allowing

ite parietes to become too attenuated and feeble ; though to some extent they .

do diminish in thickness, according to the species. The inner set are but
loosely adherent to the lining or mucous membrane of the uterus. A rich
venous network is lodged in the muscular tunic of this organ.

The mucous layer is a thin, delicate, pulpy membrane, covered by ciliated
columnar epithelium in the body and cornua of the organ, ordinary cylindri-
cal squamous or stratified epithelium in the canal of the cervix, like that on
the intestines, and tessellated or squamous on the rugm of the cervix. This
differs from ordinary mucous membrane in the presence of a very delicate
sub-mucous connective tissue, in which the utricular glands, blood and lymph
vessels, as well as nerves supplying the membrane, are situated ; for this
reason it appears to receive its vascular supply directly from the muscular
coat, ;)t: b‘l'em;ll:tl:&mg continuous with those of that layer. ;]‘.‘ul;m difference
18 probably to ita i though higher, organisi ction.

On the cervix, the bmr;nmng-an?ngemmﬁfdes of villi, the
points of which in woman are nipple-shaped, with a depression in the centre;
within the cervix these villi are very large, but in the body of the organ
there are no villi. The membrane here is remarkable for the series of longi-
tudinal rugze formed on it, and which are not effaced by ordinary distention
of the organ ; though they disappear during the increase in size of its cavity
in pregnancy. On these rugs and in the fosss between them, particularly
towards the cervix, are a great number of simple mucus and special cylin-
drical glands. The first are particularly abundant towards the cervix ; some
bere and there have closed mouths, are enlarged, and form small vesicular

prominences, which have been named the *ova of Naboth” (ovula Nabothi),

from their supposed identity with the ovarian ova.

_The cylindrical, uterine, or utricular glands (glandulee wiriculares), are
titnated close to each other; they are sometimes bifurcated, frequently
spiral, and terminate in a culde-sac in the substance of the mucous mem-
brane, something like the agminate glands. In the Mare they are long,
tlender, and tortuous, and divide repeatedly in the deeper part of the
mucosa, and in such a manner that numerous branching tubes are con-
nected with a single stem or gland-duct. They are lined by columnar
cells, which project vertically into the gland tube ; these cells have a ciliary
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movement. The utricular glands do not exist at birth, and it is probable
that they are only fully developed when sexual maturity is reached. At
«certain periods, as during cestrum, they throw out a large quantity of very
viscid, almost transparent, mucus. They are secreting structures, and durings
gestation play a most important part, becoming largely developed, and fux-
mishing a thin, white, albuminous fluid, the so-called *uterine milk.” This
:secretion comes more particularly in contact with the intervillous portions of
the feetal placenta, in which are curious pockets that act as receptacles for
this milk, which is absorbed by the vessels on their walls.

The uterus is supplied with blood by the uferine and ulero-ovarian arteries,
which arise from the posterior aorta, and passing between the layers of the
broad ligament reach the uterus. The first divides into two branches—an
ovarian and a uterine ; the former is very flexuous and goes to the ovary,
while the second passes to the cornua of the uterus, where its ultimate divi-
sions anastomose with those of the proper uterine artery. This vessel, on
reaching the smaller curvature of the cornua, also divides into two portions—
an anterior, anastomosing its branches with the utero-ovarian; and a posterior,
spreading over the body of the organ and communicating with the vaginal
artery. The blood is conveyed from the uterus by corresponding veins, which
are more numerous than the arteries, and are capable of great distention.
They have no valves. In animals which have bred frequently, the vessels
are greatly enlarged and very flexuous; indeed, from an early period the
arteries are remarkable for their large size, their tortuous course, and their
frequent anastomoses ; while the considerable calibre of the veins, which have
no valves, is as conspicuous as the complex networks they form.

The lymphatic vessels issuing from the organ are as remarkable for their
large size as their number; they all proceed towards the sub-lumbar
region.

The nerves are derived from the small mesenteric and pelvic plexuses.

DIFFERENCES.

Cow.

The uterus of the Cow, with regard to its general disposition in the pelvic
and abdominal cavities, does not offer any striking differences from that of
the Mare, except that the body is short, and it does not extend so far into
the latter cavity. If the uterus was perfectly horizontal, a transverse line
drawn across the abdomen, in front of the external angle of the ilium, would
be exceeded to the extent of some one and a half to two inches by the
extremities of the cornua ; so that if the animal were placed on its back,
the uterus would only be found to reach to the fourth or fifth lumbar
vertebra.

With regard to shape, however, the uterus of this animal offers some note-
worthy features. For instance, the concave curvatures of the cornua look
downwards, whereas in the Mare they ave in the opposite direction ; though
in both the broad ligaments are attached to this concavity. The consequence
is, that in the Cow, if the uterus be considered as freely suspended in the
cavity of the abdomen, the extremity of the horn is twisted outwards and
upwards ; while its base near the body of the organ, although drawn in the
same direction by the ligaments, yet retains its position, being firmly main-
tained in it by the body of the uterus, which also receives the insertion of
the broad ligaments on its lower plane. This insertion causes the uterus to
Project above them ; while in the Mare, in which the ligaments are inserted
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at the upper part of the body, the uterus projects below them. In the Cow
these ligaments are very extensive, particularly at their anterior border, and
widely separated from one another in front near their lumbar attachment,
which is prolonged as far as the flank. The ligaments, taken ag a whole,
may be compared to a triangular sheet, one angle of which is fixed to the floor
of the pelvis, and the other two to the tuberosities of the ilia; on this sheet
rests the body of the uterus and a portion of the cornua.

The cornua are thin and tapering at their anterior extremity, and the body
is short and narrow; while the interior of the uterus is not so ample as in
the Mare. Here it offers a peculiarity which is not observed in the latter
animal, the carnivora, nor the Pig, in the presence of rounded smooth pro-
minences, named caruncles or cotyledonal processes (placeni® ulerine), which

Fig. 16. Fig. 17.
A, Utricular Gland of a pregnant Goat. B, Utricular Gland of a pregnant Cow.

tncrease in number with the size of the species. These maternal cotyledons
-are most numerous in the cornua, and few and small in the body of the
-uterus ; in volume they are about the size of & pea or haricot-bean in calves;
-at a later period they have acquired the dimensions of a button, aid they in
-erease largely and assume variable shapes during gestation. In the Cow
they are flat or slightly convex on the top, but concave in the Sheep and
‘Goat, and their colour is usually pale ; after conception, however, they be-
-come red from the affluence of blood to them. They are intended for the
implantation of similar processes existing on oune of the feetal membranes, the
-chorion, and will be noticed more fully hereafter. It may be sufficient now
%o mention that their number in the calf sometimes amounts to thirty or forty ;
:and after parturition there have been counted as many as from eighty to one
hundred and twenty. Each is attached to the mucous membrane by a nar-
'row pedicle, and in removing the foetal placenta after parturition, care has
to be taken not to tear them off. ]

The cerviz uteri of the Cow is from 2§ to 3} inches in length, is narrow,
almost as firm as cartilage in texture, and irregular; the mucous membrane
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is more finely plicated over it around the os fince than in the Mare. The
fibres composing the cervix are divergent and circular. At an early age
this part is nearly circular in shape, and the body of the uterus is so small
that the cervix and cornua are close, or joined to each other at their origin
from it. Towards puberty, however, in all the larger domesticated animals,
it becomes fusiform, and shows two lips, about two inches in length—an an-
terior and posterior, the last the longest—which are pulpy to the touch ;
these lips are composed of flattened, dense, transverse fibres. The orifice or
0s uleri is either circular or elongated transversely, and corresponds to the
middle of the posterior part of the vaginal cavity. = During pregnancy the
cervix is firm and tense, and appears to become shortened in animals which
have had young several times. The folds of mucous membrane which we -
have described as existing in its interior and around the os, permit its dila-

Fig. 18.

Hogr1zoNTAL SECTION OoF THE UPPER SURPACE o THE Mucous MEMBRANE,
NEAR TO A CoTYLEBDOKN, o THE UTERUS OF A NON-GRAVID Cow: MAGNIPIED
180 D1AMETERS.

a, Section of a Utricular Gland, and a* its Proper Structure ; 3, Mucous Glands; ce,
Adenoid Tissue.

tation during the passage of the feetus. A knowledge of the presence of the
two lips of the cervix, and their position, is useful when explorations by
hand are necessary in cases of inversion of the uterus.

Elhe utricular glands are wider than in the Mare, and have lateral diver-
ticuli.

The muscular tunic altogether is thicker in the Cow than in the Mare;
indeed, the walls of the uterus in this animal are more dense than in any of
the domesticated creatures, the muscles having a red tint, and being con-
tinued well into the broad ligamenta.

Sheep and Goat.

In the Sheep and Goat the disposition of the uterus is similar to that of
the Cow. The cornua are relatively longer, more tortuous and pendant, and
expand more gradually from the termination of the oviducts; while the
longitudinal rugs in the body and cervix are disposed in a series of trans-
verse folds in the latter, which gives them the appearance of so many ora
tince. The cotyledons we have mentioned already; they are concave in
their centre in these animals.
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Pig.
In the Pig the uterine cornua are long and tortuous, and float among the

intestines, which they resemble ; the body of the uterus is short, and the
numerous irregular ridges on the inner surface of the cornua gradually sub-

Fig. 19,
UTerus, OviDUCTs, AXD OVARIA OF THE SHEEP.

a, Vagina ;".3, Os Uteri; ¢, Transverse Folds of Cervix Uteri; d, Body of Uterus; ee,
Caruncles or Cotyledonal Processes ; f, Confluence of the Cornua ; g, Intact Cornu ; -
A&, Oviducts or Fallopian Tubes; i3, Fimbriee; k k, Ovaries ; !, Hound Ligament;
= m, Broad Ligaments; s », Cotyledons.

side towards the cervix, where they form two or three series of thick, soft
rige. The os uteri is marked by a series of narrow, close-set, longitudinal
laminz, but there is no labial or valvular projection into the vagina; so that
there is no exact limit between the two cavities. The broad ligaments re-
semble the mesentery. The utricular glands divide repeatedly in the deeper
parts of the mucosa, as in the Mare.

Bitch and Cat.

In the Bitch and Cat the cornua are long, slender, straight, and slightly
compressed, with a number of flat eminences on their inner surface, They
extend to the lumbar region, and unite externally for nearly two inches before
they join the corpus uteri. The interior of the latter shows a few smooth
longitudinal rugee, and the os uteri is a smooth, thick, and even prominence,
larger almost than the body of the uterus, which is short. It projects very
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markedly into the vagina. The utricular glands are pyriform ; the rou
ligaments escape from the abdomen by the inguinal rings.

DEVELOPMENT.

In the feetus and the adult animal which has not been fecundated, t
uterus is comparatively small, narrow, and insignificant ; but it increases
volume with age after the venereal desires become manifest. In a cali
little more than a month old, the total length from the vulva to the e
tremity of the cornua was about ten inches, of which the vagina form:
about five-eighths, In the lamb the uterus and vagina only measure about si
inches in length. From this period until the animal is capable of breedin,
the uterus receives so little blood that it may be removed without much risl

During gestation the uterus acquires a great volume, and its cavity, usuall
less than that of the vagina, is considerably increased, its shape then bearin
some resemblance to one of the large intestines. The cornua vary in siz
according to the dimensions and species of the different animals. In thos
which are uniparous (one foetus), as the Mare and Cow, they are short ; bu
in those which are multiparous (more than one foetus), they are long in pro
portion to the number of young they bear, while the body is diminished ix
length. In the uniparous animal the foetus is developed in the body of the
uterus, and its posterior extremities only are sometimes engaged in one of
the cornua ; but in the multiparous females the cornua resemble the intes-
tines, and the young are developed in them, the body of the uterus seldom
containing any. In the Rabbit, indeed, there is no corpus uferi, the cornua
opening independently and directly into the vagina.

As gestation proceeds, the uterus of course increases in volume, and push-
ing the pelvic curvature of the colon forward out of the pelvic cavity, it
gradually descends towards the floor of the abdomen, on which it at length
rests, towards the middle line, until the end of this process. During this
change of position, it draws with it the cervix and the vagina, which be-
comes mnotably elongated, and even the vulva is carried forwards until it
appears to be buried between the ischiatic tuberosities.

After parturition the uterus gradually diminishes in size, and some of its sup-
plementary structures disappear ; but it never resumes its previous volume.

The ligamenis of the uterus suspend it loosely, yet securely in the ab-
dominal cavity ; and while allowing it a certain range of movement, permit
its full development during gestation. At this period they become de-
veloped in a peculiar manner, and, as we have seen, between their laminz
appears a layer of muscular fibres ; in the Cow these fibres are arranged in
fasciculi, one of which, larger than the others, extends from the ovary to the
cerviz uleri. These ligaments would also appear to stretch considerably in
version or inversion of the uterus in the herbivorous animals; even in the
carnivora they accompany the uterus when hernia takes place ; and in the
torsions of this organ which sometimes occur in the herbivors, when its
upper face becomes the lower, or even when it has made a complete turn
upon itself, they encircle and strangle the uterus at the cervix.

SECTION IIL—FALLOPIAN TUBES OR OVIDUCTS.

The Fallopian tubes or oviducts are two small, cylindrical, flexuous canals,
about ten inches long, white in appearance, one of which is lodged in each
broad ligament between its serous layers, and near its anterior border. Each
tube commences at the extremity of the uterine horn, at a small hard tubercle



INTEBRNAL ORGANS OF GENERATION. 45

in its cul-de-sac (ostium wlerinum). This tubercle is its opening into the horn,
and from this it proceeds, more or less tortuously, and increasing slightly in
diameter, towards one of the ovaries, upon which it terminates by a free,
widened extremity (ostium abdominale) in the pavilion of the tube. The
calibre of this canal is small, and scarcely admits a thin straw at its middle
portion, and it is still smaller towards the uterine extremity; as it ap-
proaches the ovary, however, it increases in width until it ends in the
pavilion. The uterine extremity of the canal opens through the small hard
tubercle just referred to as existing at the cul-de-sac of the cornua. The
ovarian exiremity offers in all the mammalia a peculiar disposition. It
opens into the peritoneal cavity of the abdomen (the only instance of a
serous cavily communicating with the exterior), near the ovarian fissure, in
the middle of the pavilion, which is also named the fimbrie fubarum, or
morsus diaboli, from its fringed or dentated border. This pavilion is fixed
to the external side of the ovary, and its inner surface is marked by nume-
rous narrow, close-set, minutely plicated lamins, while its circumference is
irregularly disposed into a number of unequal prolongations or fringe ( fimbrie)
which hangs into the abdominal cavity. This arrangement is interesting,
from the fact that it gives us a unique example of a breach of continuity
between a gland (the ovary) and its excretory canal (the tube).

Each tube is composed of three tunics: an exfernal or serous, formed by
the broad ligament ; a middle or muscular, constituted by longitudinal and
circular non-striated fibres, continued from those of the uterus, which are
also disseminated in the pavilion and its fimbrie; and an infernal or mucous,
which exhibits longitudinal rugs in the tube, and radiated in the pavilion ;
this membrane is covered by ciliated epithelium, and its villi are greatly
enlarged after impregnation. It ceases abruptly at the margin of the fimbrize,
where it meets the peritoneum.

The bloodvessels supplying the Fallopian tubes are derived from the
ovarian arteries, and their nerves are from the great sympathetic.

Their function is to convey the spermatozoa of the male to the ovary in
the first instance, and afterwards to transmit the impregnated ovum to the
uterus or its horn; in this respect they are the excretory ducts of the ovaries.
When the Graafian vesicle of the ovary ruptures, the fimbri of tho tube
grasp the ovary, and receive the ovum, which they carry to the ovarian ex-
tremity of the canal ; this act, together with the application of the pavilion
to the ovary, takes place either through the contraction of the non-striated
muscular fibres which this part contains, or from the swelling of the bulb of
the ovary. At times, however, the act is not properly accomplished, and
the fecundated ovum, instead of passing into the uterine cavity, escapes the
fimbriz and falls into the abdomen, where it constitutes that most remark-
able form of gestation termed extra-uterine.

DIFFERENCES.

Cow, Sheep, and Goat.

In the Cow, Sheep, and Goat, the fimbriated extremity of each tube is
expanded upon the outer margin of the ovarian capsule ; the inner surface of
the pavilion is beset with numerous fine oblique strise, and is further
increased by narrow folds of lamin converging toward the contracted open-
ing of the duct. The duct itself forms three or four wavy folds, and is then
continued along the walls of the wide ovarian capsule to the extremity of
the uterine horn, which makes an abrupt curve to meet it.

L
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Pig.

In the Pig the oviduct has but few or no inflexions, but its length is pro-
portionately greater than in the other species. The pavilion is wide and
deep, and the margin of its abdominal opening is almost even; its inner
surface is augmented by many long, narrow, and highly vascular folds,
which radiate from the commencement of the contracted part of the tube
upon the expanded pavilion.

Bitch.

In the Bitch the fimbriated commencement of the oviduct is attached to the
exterior boundary of the aperture opposite the ovarium, while the tube
itself, long and fine, passes in a wavy course round the anterior aspect of the
latter to the uterus. The length of the tube is from two and a half to
three and a half inches,

SECTION IV.—THE OVARIES.

The ovaries (festes mulicbres), the essential organs of generation in the
female, and ogous to the testes of the male, are two ovoid or elongate
reniform bodies, smaller than the latter, but of the same shape, and situated
in the abdominal cavity. They are loosely suspended in the sub-lumbar
region, behind the Fallopian tubes and the kidneys, among the convolutions
of the intestines ; though sometimes their position is altered. In four instances
in the Pig they have been found in the perineal region, occupying small
cavities analogous to the scrotum of the male.* Smooth externally, each
ovary shows in the middle of its upper portion a more or less oblique, but
deep fissure, resembling the hilus of the kidney, and which gives attachment
to the pavilion of the Fallopian tube. Each ovary is suspended at the
anterior border of the broad ligament, and is also sustained in sifu by the
vessels passing to and from it, as well as by a small cord of non-striated
muscular fibres called the ligamenium ovarii, which connects it with the
uterus.

The structure of the ovary comprises a serous and fibrous membrane, the
proper tissue of the ovary, and the Graafian vesicles embedded in it. The
serous membrane is continuous with the broad ligaments—is, in fact, a peri-
toneal tunic, which entirely envelops it, adhering closely to the covering
beneath. This is the funica albuginea: a dense resisting membrane similar
to the structure enveloping the testicle, and sending lamellar prolongations
into the substance of the ovary. |

The proper tissue or siroma of the ovary is solid and hard, and has a
speckled-grey tint. It is divided into two layers, which are distinct in
appearance and structure. The medullary layer is nearest the hilus, and is
somewhat red and spongy ; it is formed by the intercrossing of connective
tissue, non-striated muscular fibres, and by a large number of vessels which
radiate from the centre towards the periphery of the organ and nerves. The
cortical layer has for its basis connective tissue ; it is not very vascular, but it
contains in its substance the Graafian vesicles or follicles, and for this reason
is named the ovigenic layer.

® A remarkable, if not unique, case of displacement of the ovaries is recorded by M. Dupont,
in the Jourmal des Vétérinaires de Midi for 1869. In four female Ppigs, fifteen days old,
beneath the vulva were observed two protuberances exactly like the testicles of the male, and

which, on examination after death, proved to be the ovaries. The other of generation
were normal. The same Sow which produced them, had, in & previous litter, forth two
females with the ovaries similarly misplaced.
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These Graafian vesicles are generally in various stages of development ;
the smallest are situated beneath the tunica albuginea, and they descend
towards the deeper layer, increasing in volume as they do so. When they
have reached their period of full growth, they are filled with a transparent
citron-coloured fluid, and the ovigenic layer being incapable of containing
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Fig. 20. Fig. 21.
OvarY OPENED VERTICALLY. \! PorTION OF THE OVARY OF A PIa.
, icles at different a, Point at which a ripe Vesicle is about
cob bmguemﬂ::dzmgpm::t. eren to escape ; b, Fissure by which an

Ovule has escaped.

them, they form a more or less considerable prominence on the surface of t.he
owary. A Graafian vesicle, when perfect, is composed of an envelope and its
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Fig. 22, Fig. 23.
Graaviax VEsicLE I1¥ MARE'S OVARY. OvuLUM oF THE MARE.
a, Membrana Propria of the Graafian a, Zona Pellucida ; 5, Vitellus, con-
Follicle ; 3, Membrana Granuloea ; 37, taining the Vesicula Germinativa ;-
iscus Proligerus ; ¢, Ovum. Magni. ¢, Cells of the Discus Proligerus.
fied 6 Diameters. _

contents. The envelope comprises two tunics—a fibrous membrane (funic of
the ovisuc), which is confounded externally with the stroma of the ovary, and
internally is rich in bloodvessels ; an inner (ozisac), formed by a smooth
membrane which derives its bloodvessels from the latter; it is lined by an
epithelial or granular membrane (funica granulosa), composed of round or
polygonal granular cells. At the bottom of the vesicle this epithelium forms
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an aggregation (the cumulus, or discus proliger), in the centre of which exists
the ovum or ovulum of mammalia. The contents of the vesicle is a yellowish,
transparent, albuminons mass, that becomes reddened by an admixture of
blood when the vesicle ruptures.

The ovulum, ovule, or ovum, is a small cell imbedded in the cumulus, and
surrounded by an amorphous, thick, white membrane, which has been desig-
nated the zona pellucida ; within this membrane is a granular layer, the
vitellus or yolk, the larger granules of which are superficial and compact,
while internally it is a transparent albuminous fluid, in which are but few
granules. Enclosed in this vitellus, though nearer its circumference than
centre, is the nucleus—the germinal vesicle, or vesicle of Purkinge, a most
important portion of the ovum ; it has the appearance of a very small clear
ring, measuring about 1-60th of a line in diameter, and upon its surface is a
dark spot, the macula germinativa. This is always observed as a simple
rounded body measuring from 1-200th to 1-300th of a line in diameter ; it is
rarely found double or as an aggregate of granules, except in miniature ova.

The large flexuous arteries supplying the ovary, are from the uterc-ovarian
trunk ; they spread over the spaces in the tunica albuginea, before entering
the hilus of the organ to be distributed in its interior. The veins are ex-
tremely large, and form a very close plexus around the gland (bulb of the
ovary), emptying themselves into the vena cava near the renal veins. The
lymphatics pass to the sub-lumbar ganglia, and the nerves come from the
small mesenteric plexus.

DIFFERENCES.

Cow, Sheep, and Goal.

In the Cow the ovaries are relatively smaller than in the Mare, but their
form and structure are the same. Each is lodged in a depression or sacculus
of the broad ligament which is more or less deep, and the Graafian vesicles
are visible through the tunica albuginea. The same arrangement is observa-
ble in the Sheep and Goat.

. Pig.

In the Pig the ovaries are comparatively large, oblong bodies, with an
irregular tuberculated or lobulated aspect, due to the Graafian vesicles, which,
when well developed, project beyond the surface of the organ, instead of
remaining within it. When these ovisacs enlarge, the stroma is scanty in
proportion. Each ovary is enclosed within a peritoneal sac, near the opening
of which it has a pedunculate attachment. The posterior wall of this sac, as
we have seen, appears to be formed by the wide and deep pavilion of the

Fallopian tube.
‘ Bitch and Cat.

There is nothing particular to indicate in the ovaria of the Bitch and Cat,
except that the ligaments suspending them to the spine are very short, and
they are contained in a fold of peritoneum.

DEVELOPMENT.

The development of the ovaria and the ova is very interesting. In the
Mare the ovaria of the feetus are, compared with the uterus, of an immense
size, and at six months are almost as large as in the adult. In aged animals
they become atrophied, and it is not unusual in old Mares to find either one
or both in an unhealthy condition. Not unfrequently they are hypertro-
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ied, and their fibrous envelope and stroma are much thickened. Some-
&:} the vesicles are greaﬂypeenlarged, and converted into cysts which
contain either a limpid, sanguinolent, or purulent fluid, secreted from their
walls. Flandrin cites the case of a Mare, one of whose ovaria weighed 264
pounds, and measured 14} inches in its long, and 12 inches in its short
diameter. The texture of the ovaries is
also liable to various abnormal aliera-
tions.
The Graafian vesicles are present in
the ovary of the foetus, but they do not
attain their full development until pu-
berty ; neither are they all present at
birth, but are continually being deve-
loped beneath the tunica albugines. The
first-formed elements in the feetal ovary
are cells and cell-nuclei; these next ap- -
pear in somewhat circular groups, which
are more opaque than the other parts of
the regularly uniform mass (Fig. 24, A).
A kind of film soon condenses round
these groups (B), and upon the inner
surface of this there is fixed an epithelial
precipitate from the fluid and granules of
the interspaces of the contained primary
cells. Within the ovisac thus formed,
a large nucleate cell becomes visible: this
is the commencement of the ovum (C, g).
As this expands, the proportion of fluid
to the formified particles increases, and
the latter are attracted to the contiguous
surfaces : some to that of the ovisac,
which thus becomes lined by a thicker
layer of cells; others to the ovum, ac-
cumulating around it. With the enlarge-
ment of the ovisac, the stroma of the
ovum condenses around its delicate
membrane (Fig. 25, b), to form what has
been called the “theca folliculi” of Baer
—the fibrous tunic already noted ; this

vascular tunic (a), with the other (d), Fig. 24.
constituting the vesicle; while the stratum ovr
of nucleate cells hmné this double cover- Fonu;no;‘:rc;:novu: o 1 THE

ing is the membrana granulosa, and those
surrounding the ovum itself form the proligerous disc (¢), the mass of cells
adhering thereto being the cumulus.

The hyalinion, or proper tunic of the ovum, thickens into the clear sub-
stance improperly named the zoma vsllucida (f), which in reality is a bag.
As the cells and cell-nuclei of the ovum become developed, they are pushed
deeper into the stroma by those of more recent formation ; while, as the ovum
ripens, the cells immediately around it become elongated and pyriform, the
tapering extremity being attached to the zona : those of the cumulus diverge
irregularly into the fluid intervening between them and the membrana
granulosa of the ovisac. What have been termed refinacule (d) have been

4
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described by some authorities ; they are four processes formed by the ce
of the cumulus, and may be merely exceptional divergences.

Until puberty there is no great activity apparent in the vesicles ; but
this time the ovary becomes more vascular, and certain vesicles increase
volume. At the period of “rut” or “ heat,” one or more vesicles, accordia
to the species of animal, show evidence of increased vascularity, and o
come distended ; the ovisac thins at the most prominent part to which tk

Fig. 25.
GRAAPIAN VESICLE AXD OvrM.

ovum tends, and blood is extrivasated into it ; them, partly by absorption
and partly by pressure, the coverings give way, the proligerous disc and
ovum escape outwards, and are either received into the Fallopian tube for

Fig. 26..
EscapE or OvuM yroM OvIsac.

conveyance to the uterus, or, which is rare, fall into the cavity of the
abdomen. )

The size of the mature ovum in the Cow is 315, Pig 337, Bitch i, Cab
v} Rabbit t35 of an inch.

After the rupture of a Graafian vesicle and the escape of the ovum, the
cavity of the ovisac is filled with a clot of blood, while its walls are thickened
and altered in colour, being in most apimals partiully everted at the ruptured
orifice. In the Cow and Sheep the follicle has a brick-red colour, and in
the Pig it is yellowish-brown—it is then designated in the human subject,
frow its colour, the corpus luteum ; but gradually the clot shrinks, loses its
tint, and the cavity contracts ; at the same time the walls are hypertrophied,
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and the tunica granulosa becomes wrinkled and transformed into cylindrieal
epithelium. By the time the succeeding ovisac with the ripening ovum has
begun to protrude from the surface of the ovary, the old ovisac has lost its
colour with much of its dimensions, and fallen inwards ; the cylindrical epi-
thelium are infiltrated with fat and are gradually absorbed. This change,
with collapse of the wall, depresses the cicatrix of the aperture; and
these successive shrinkings and cicatrisations of the ruptured ovisacs give the
ovary a pitted and furrowed appearance in advanced life.

If the expelled ovum be not impregnated, the changes of the ovisac into
the yellow convolute cavity, then into the depressed stellate cicatrix, occur
somewhat rapidly ; but if impregnation takes place, the maturation of suc-
<essional ova is delayed, and the first change in the ruptured ovisac goes on
{0 a greater extent, the corpus lufeum not becoming obliterated for a com-

Fig. 27.

SuccEssTvE STAGES IX THE FORMATION OF THE CORPUS LUTEUM IN THE GRAAFIAN
FOLLICLE OF A 8S0W: VERTICAL SECTION.

a, Follicle immediately after the Expulsion of the Ovum, its cavity being filled with
blood, and no ostensible increaso of its epithelial lining having yet taken place;
at b « thickening of this lining has become apparent ; at ¢ it begins to present folds,
which are deepened at d, and the clot of blood is being absorbed and decolorised ;

a continuation of the same process, as shown at ¢, £, g, &, forms the Corpus Lutoum,
with its stellate cicatrix.

paratively long time. In this period the inner coat, or original ovisac, is
much thickened by a larger deposit of yellow oil-granules; it becomes more
deeply plicated, is impacted into a yellowish mass, and gains an adventitious
white lining membrane, and it rarely happens that the cavity is obliterated
before full gestation. It is then, in the human species, represented by a
stellate linear figure surrounded by the corpus luteum, which is ultimately
absorbed, but usually not before some weeks after parturition.

It is this difference between the impregnated and unimpregnated condition
which enables us to distinguish, in these ruptured vesicles, the frue and false
corpora lulea. .

In the Mare the retrocession of the true corpus luteum is more rapid than
in the other domesticated animals, and it has not that deep yellow colour
observed in the Cow; but it is of a darker, dull reddish-brown hue, and on
tection presents convolutions resembling those of the brain. When recent,
the corpus luteum of the Mare is voluminous, and drawn towards the hilus

of the ovary ; it has two layers, the internal being constituted by a clot of
blood the size of a small nut.

4—2
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Franck has convineed himself, by post morfem examination of Mares, of
the poasibility of ova being thrown off from the ovary during pregnancy.

It is to be remarked that the number of ovisacs and ova which become
matured at each ¢ rut” or * heat,” depends upon the multiparity or uniparity
of the species; in the Mare and Cow there is usually only ome, in the
Sheep and Goat one or two, in the Pig from four to a dozen, and in the Bitch
a variable number.

BOOK IIL
OBSTETRICAL PHYSIOLOGY.

REPRODUCTION.

Havixe described the situation, structure, and peculiarities of the external
and internal organs of the female domesticated animals, we have now to in-
quire into their functions. These functions have for their end the conception,
development, and preservation of the young animal for a certain period,
until it can maintain a more or less independent existence, when some of
them are brought into play in order to place it in direct relation with the
external world in the act of parturition, while others cease. But in order
that generation should take place in the higher classes of animals, it is neces-
sary that the two sexes be placed in favourable relations with each other.
This preliminary condition is indispensable, as the essential of reproduction
is the contact with, and action of the male fecundating fluid on, the ovam of
the female. Nature has ordained that this creative act should be accom-
plished by engendering in these animals an instinctive, irresistible desire at
a certain stage of existence ; which desire, continuing only for a brief period,.
is renewed after particularintervals, until the faculty of reproduction ceases.

The advent of the power of reproduction in the male and female sex of
animals is very unequally distributed among the various species, and is
generally in proportion to the duration of their existence: the creatures
which are short-lived being capable of bringing forth young at an earlier
period of life than those which enjoy a longer term.

The Elephant only brings forth one at birth, and this occurs but once in three-
or four years ; while the descendants of the Rabbit in the same space of time
may be reckoned at more than a million. This great disparity has nothing
of chance or accident in it, bat is in admirable harmony with the designs of
Nature. The individuals of every species produce, as has been justly re-
marked by Verheyen, a total number of germs which amply covers the losses
caused by death ; and the premature destruction of many of these germs is
likewise a providential safeguard against their too numerous multiplication.

Two factors regulate fecundity ; these comprise the nutritive excess which
the maintenance of the individual yenders disposable, and the sum total of
the materials necessary for the embryonic evolution; but the divergences
of these two factors are as extensive as those of fecundity itself.

If we take the weight of the fetus at birth as the equivalent to the nutri-
tive matter that the parent has endowed it with, and multiply this weight
by the number of young annually produced, we shall obtain the total amount
of the materials which have been derived from the maternal organism.
Then weighing the mother, and comparing her weight with that of the
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feetus, we shall arrive at the disposable nutritive excess; and from this, ac-
cording to Leuckart, be able to calculate the fertility of a species. Although
this ‘calculation is only approximate, it none the less demonstrates, in prin-
ciple, the relations between fecundity and the two before-mentioned factors.
This is shown in the following table, drawn up by Leuckart, with reference
to the domesticated animals.

ual nu-
v | s o [ ot E | s v | it
Body. &:‘\mg Animal. ei.:tgmde thell:?lfum tha Fostus.
Organism. of the Young.
. Per cent. of the
Grammes Grammes | Grammes “ﬁ%ﬁm‘
eight.
Horse | 325, 3 50,000 25,000 100: 7,7 14
Cow 175,000 1 35,000 35,000 100: 20,0 20
Sheep | 50, 2 4,500 9,000 100: 18,0 9
Pig 90,000 20 2,400 48,000 100: 53,0 3
Dog 22,000 18 0,440 7,950 100: 36,0 2
Fowl 0,900 | 100 0,044 4,400 100 : 500,0 b

The nutritive reserve of the Horse, compared with that of the other
animals, is here seen to be very limited ; while, on the contrary, the Fowl
yields in reproductive material a sum equivalent to five times the weight of
its own body. When a balance is struck between the profits and losses in the
animal economy, it is found that the great difference existing has its own
reasomable explanation. The function which makes the greatest demand
upon the nutritive capital, is doubtless that with which the muscles are
charged ; and their maintenance in power exacts the heaviest compensa-
tion; as they consume material in proportion to the weight of the body,
and the emergy, extent, and frequency of the movements. In proportion
as the height increases, the cubical weight augments at the expense of the
motive power ; while the latter, equal to the square of the transverse section
of the muscles, follows an arithmetical, and not a geometrical, progression.

The nutritive maintenance, then, demands in an absolute manner an ex--
penditure much more considerable in the larger than the smaller animals ; so
that the latter are more fruitful than the former, and their economy renders
them more apt to hold in reserve a much more considerable nutritive capital.

A rich and abundant aliment, given regularly, increases reproductiveness ;
as is evidenced in the case of our domesticated animals, if compared with
the wild creatures of the same species ; and their fecundity increaseg or de-
clines as their food is plentiful and good, or scarce and bad. But this in-
fluence of alimentation on fecundity, and the faculty of living beings to
maintain a nutritive reserve, has its limit ; for the intestinal absorption goes
on in direct proportion to the superficies of the mucous membrane lining it,
and this is definite, o

The sum of materials necessary for embryonic evolution is also founded
on the nutritive reserve. In proportion as the organisation is simplified and’
the various apparatus decrease in number, so does the maturity of the embryo
gain in precocity, and the nutritive matter serve for a larger number of germa.
Thus, as has been aptly said, what would be required to maintain the single
feetus of a large mammal, whose organisation is complete at ite birth, would
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suffice for the evolution of many millions of frogs. Besides, the parent
having once evacuated the product of her fecundation, has done with it : the
tadpoles issuing from the ova find their nourishment in the outer world; but
the young mammal derives its sustenance from the mamme of the mother,
at whose expense it continues, for a more or less protracted period, to liveas a.
parasite. 'With the higher animals, which give birth to an incomplete being,
there is observed an increase in fecundity : the Bitch only yields two per cent.
of its weight, but the Calf absorbs twenty per cent. of its parent’s weight.

This unequal distribution of fecundity among the animal species is a con-
servative element in the scheme of organic nature. The reproductiveness and
the numerous chances of destruction surrounding the germs, are compensated
for in just proportion ; for out of many thousand ova furnished by the most
prolific species, a comparatively limited number only find all the conditions
favourable for their development.

———

CHAPTER 1

THE acts by which generation is accomplished are four : these are copulation,
Jfecundation, gestation, and parturition ; but it is only on the attainment of a
certain age—that of puberty—that these sexual offices are in activity, and
they continue so for a variable period, according to the species. During this-
time, ova from the ovaries, fecundated by the male seminal fluid, are received
into the uterus, and remain there for a regulated period, until they have be-
come transformed into young creatures possessing certain physical attributes
and resemblances to their parents. This is the gestation period, and is fol-
lowed by that of parturition, when the young are born.

SECTION L—PUBERTY.

The generative organs of the domesticated female animals are, like those of
the human female, only in a state of activity during the prime of life; and
the most notable characteristic of their functions, as in woman, is their
periodicity. These functions commence at puberty, when certain very
marked modifications occur throughout the whole organism, but particularly
in the generative organs of the male and female animals. In the first the
testicles become more voluminous, and in some .species they leave the abdo-
minal cavity to be lodged in the scrotum ; they also begin to sectete an
abundance of a special fluid—the ““ spermatic,” in which particles of a definite
shape—spermatozoa—endowed with motion, appear. This fluid is stored up
in the vesicule seminales which, until this period, were small and wasted-
looking. The organ for the conveyance of this spermatic fluid to the female
becomes more developed, and is capable of complete and frequent erection.
In the female the mamme enlarge, the ovaries are more vascular and turgid-
looking than before, and the Graafian vesicles are more or less developed.
The periodic ovipont then begins to be carried on, with all the distinctive
peculiarities which it is to bear during the prolific period of life.

The age at which animals arrive at puberty or sezual maturity, is not only
different in different species, but is influenced to some extent by the rapidity
of their growth and the duration of their life. Domestication has more par-
ticularly brought about changes in this respect, and by inducing & more rapid
development of the organism, has hastened the advent of this period. And
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it may be said that puberty is sooner attained in the female than the male,
and that domesticity has also considerably modified the periodicity of the
procreative manifestations in the former ; though in the latter it may also be
affirmed that this periodicity is not so marked the generative functlons being
always more or less in activity.

The aptitude to procreate, though generally admitted as an mdxcatxon of
adult age, yet appears before animals have attained their full physical develop-
ment, and is present in some creatures at a comparatively early period of life,
depending upon climate, food, and other circumstances; the Pig may conceive
when only four or five months old, or earlier; the Sheep and Goat at eight
to twelve months ; the Bitch at seven to ten months; the Cat at from eight
months to a year, though it is usually in * heat” for about ten days before it is
8 year old ; the Cow at twelve to eighteen months; and the Mare at from
twelve months to two years.

Saint-Cyr has seen Mares which foaled when thirty months old ; and
others which, going at large, have received the Horse before the end of their
first year, and foaled at twenty-two months. Heifers have also taken the
Bull at five, six, seven, and nine months, and calved at fourteen, fifteen, six-
teen, and eighteen months. In the first volume of the Lancet (1835-36),
there is mention made of a Bull calf less than three months old, which
copulated with a Quey calf about two months old, and within nine months
the latter brought forth a calf. Quey and calf did well.

‘With regard to the period when procreation ceases in animals, I cannot
discover any reliable data to arrive at a trustworthy conclusion. The Mare
bas not ceased to breed after thirty years of age, and the Cow and Sheep
bave bred beyond twenty years. I have notes of Mares producing foals at
twenty-eight, thirty-two, and thirty-eight years of age.

The changes incidental to the procreative period of life in the female are
chiefly centred in the ovaries and uterus : organs destined to play a pre-emi-
nent part in the perpetuation of the species, and whose functions are inter-
dependent. The ovary is doubtless the principal and essential agent in gene-
ration ; as it gives the necessary and effective stimulus to the condition
termed rutling or heal, and furnishes the germ which has been, or is intended
to be, fecundated ; while the uterus secretes mucus and the peculiar fluid
ejected at that period, receives the ovum, forms the decidual temporary or
enveloping membranes in some cases, nourishes the feetus, and finally expels
it. So that the ovaries and uterus co-operate in the accomplishment of the
four chief functions of the uterine system : @strum, conception, gestation, and
parturition. These we will consider in the order in which they stand, de-
scribing the phenomena which characterise or accompany them, and noting
the conditions upon which their evolution mainly depends.

SECTION II.—(ESTRUM OR MENSTRUATION.

The rulting, heal, cesirum, or venereal estrum of animals is analogous to
“ menstruation” in woman, and marks the period of maturation in the ova-
rian ova or ovum, according to species. This condition is infermifient or
periodic, not continuous ; and is characterised by a peculiar systemic excite-
ment that usually continues for 8 somewhat definite period in the two sexes.
In the male and female, but especially the latter, the generative organs at
this period become more or less turgid and sensitive, and the uro-genital
secretions are increased. In the female there is a determination of blood to
the ovaries, and changes take place in these which have already been de-
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scribed. The excitation of the generative apparatus reacts o:
system, and produces a kind of fever or irritability in the anim .
sibility is increased ; the appetite is more or less iIn abeyance o1
and usually there is thirst; if the secretion of milk has been previo .
it now diminishes, and in the non-impregnated Bitch milk even !
the mammsm ; restlessness is a notable feature, and the movements
prevailing desires. There is an uncontrollable tendency to seek th:
sex ; with some animals the ordinary disposition becomes strangely ]
and in others again, certain physical changes accompany the sexu
bation. Attempts at micturition in the female are frequent, but on.
quantity of urine is passed ; the mucous membrane of the vagina is .
and with solipeds there are oft-repeated movements of the clitoris ar
and an opaque white secretion, or even emissions of blood, are eject
modically per vulvam.*

In other animals this ejection sometimes consists of a wviscid, red
or sanguinolent fluid. In all it has a special and powerful odour, wi
tracts the males, and enables them to distinguish between the females
are in “rut” or “heat,” and those which are not, as well as exciting ir
the most ardent amatory desires.

The uterine mucous membrane is also very congested, and there is
out on its surface a fluid containing epithelial débris, mucus corpuscle:
blood globules.

The existence in the lower animals of what is-analagous to the mens
discharge in the human female, has frequently been denied, but wit
any reason or proof. A discharge of blood from the sexual organs of wo.
announces the advent of puberty ; and its coincidence with the maturity
escape of the ovarian ovule, as well as its periodical appearance until the
mination of fertility, establishes between this phenomenon and the ““ heat’
“rut” (estrum) of animals a very close analogy. And this analogy is r
dered complete by the fact that animals also at this period have more or I
evident sanguine emissions. Kahleis, Fuchs, Spinola, Numann, and othe
have observed this in the Cow, and have also noted that the discharge occu
regularly at intervals of nineteen or twenty days when the animal is nc
giving milk or in calf. The heemorrhagic flow appears two or three day
after the commencement of “rutting,” and when this is most intense. Th
amount of blood does not exceed one or two ounces, and the cosgulated clot
remains in the vagina until it is expelled with the urine, There can be no
doubt as to its source. If, at the moment when traces of it are perceived
externally, the Cow is killed and the inner surface of the uterus examined,
blood will be seen exuding from the cotyledons. And this phenomenon has
been proved to extend beyond the bovine species, for it has been witnessed
in the Mare, Bitch, Cat, Rabbit, etc.; and in the red-coloured mucus of the
vagina and uterus, multitudes of blood-corpuscles have been found.

The cause of menstruation or periodical discharges of blood in femals
animals, has received a satisfactory explanation from the researches of Rouget,
who has established the fact that the utero-ovarian artery, on ariving at the
body of the uterus, near the Fallopian tube, divides into curved or spiral
bouguets of vessels which open into veins, like the helicine arteries of the male

* Kaiser, in the Magacin fir die gesammte Thierkeilkunds for 1859, mentions ¢ Mare,
twenty-four years of age, which every ¢ weeks had a sanguineous emission from the vulva ;
this discharge ceased towards the middle of pregnancy, but returned after parturition, I have
frequently witnessed the periodic discharge from Mares either streaked with blood, or blood-
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cavernous sinus. Along the inferior border of the ovary, this artery forms a
seris of branches that wind and twist exactly like the arterial ramifica-
tions at the root of the corpus cavernosum, penetrating the stroma of the ovary,
and giving rise to spiral convolutions. The venous system composes the
uterine sinuses—contorted venous canals not unfrequently spiral, like the
art ries.

The uterus is, therefore, an erectile organ like the penis, and its erection
is connected with the periodic he&morrhage from its inner surface. The
venous sinuses in the meshes of the muscular tissue, crossing each other at
the hilus of the ovary, are partially compressed, and the immediate result is
the distending and erection of the bulb of the ovary. This modification in
the ovarian circulation extends to the uterus, 2o that both are in a state
analogous to erection ; the prolonged tension is communicated to the vessels
and capillaries of the mucous membrane ; the epithelium is shed, leaving the
tunic of the capillaries exposed, and this soon gives way, whence results the
hzmorrhage, which persists as long as the erection and obstruction to the
fres flow of blood through the veins continues, This is the case in the
human female, but it must be admitted that, in several animals, the erectile
formations are either in a rudimentary condition or entirely absent.

Inthe Bitch the bulb of the ovary is moderately developed ; but the arteries
of the uterus, although contorted in a spiral form, are not such a vascular
mass of vessels as to constitute a real erectile organ. In Ruminants, small
vascolar masses or formations are observed near the cotyledons, which may
be taken to represent the spongy texture of the human uteras,

With regard to the season at which this * heat” takes place, it has been
observed that it is usually the spring-time, when food becomes plentiful,
especially with herbivorous animals. The Carnivora are in heat during win-
ter. The Mare is usually in heat from April to June, or later. With the
Cow whose calf is s0ld at from one to two months old, with a view to utilising
the milk, the season of course is varied: as care is taken to induce conception
again as soon as the lacteal secretion begins to diminish ; but it has been
observed that midsufhmer is more particularly the rutting period. And the
“heat” in Sheep, though naturally present in September, is usually only shown
during summer, because the Ewes are kept apart from the Ram at the natural
time, in order that the lambs may be born at a favourable season—the
spring ; and the period of suckling over (four or five weeks), they may be
weaned when the herbage is tender and nutritious. And in other circum-
stances, particularly with animals bred for the butcher, the rut is induced
sooner by putting the Ewes in contact with the Ram at an earlier period,
80 a3 to obtain two or three lambings in the year.

The Bitch is in heat from December to February, or in the autumn and
spring-time.

The Cat is in this state in January and February, and also in the spring
and autumn ; sometimes the heat appears three or four times a year, and the
animal may produce young as frequently, though in the wild state it seldom
doos 80 more than twice a year.

The Pig manifests rutting in October or November; at least that is the
period when it is usually put to the male ; and it may be put a second time
tow::dl;.s the end of spring, in order to have two litters within the twelve-
mon :

The frequency and duration of the period of * rutting” or “ heat” depends
upon the age, species, and other circumstances ; but it may be said to persist
in the domesticated animals from one to fifteen days at the most. The
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shortest period is witnessed in the Cow and Sheep, and the longest in £

Bitch. It is sometimes only present from twelve to twenty-four hours 11
some non-fecundated animals. With impregnation, however, it ordinarily
ceases until after parturition ; and if impregnation does not occur, it gradually
disappears until the next period, which is somewhat variable. Its re-appezz-
ance in the Cow has been noted every month or three weeks, and sometimn es
at closer intervals; and in the Sheep and Pig it lasts for one or two day s,
and again appears from the fifteenth to the thirtieth day, but usually every:
month. When removed from artificial conditions, it is stated that the ovine
species is in rut in September, that this persists only for a day, but re-appears.
every fourteen days until the end of December. From the spring until the
end of summer, it may be said the Mare manifests a desire for the Horse

every three or four weeks, and the objective phenomena which announce it

continue from two to four days. In the Bitch they last for nine or ten days,.
and, as has been stated, only appear in the spring and autumn.

This periodicity is regulated by Nature, with a view tothe preservation of"
species ; and in animals not influenced by artificial conditions, it is so arranged
that the young creatures may arrive during the season when their mainten-
ance will be best assured.

‘With the subsidence of venereal excitement in unimpregnated animals,
there succeeds a period of calm, which is almost equivalent to that of gesta-
tion in impregnated creatures. And, strange to say, with Bitches at the end
of this interval—from the fortieth to the sixtieth day—there sometimes appear-
phenomena allied to the parturient period : as tumefaction of the mammary
glands, followed by swelling and increase of the opening of the vulva, with
reddening of the vaginal mucous membrane and the escape of a viscid fluid.
The animal also acts as if about to bring forth: making a bed for her
young ; moving about uneasily ; neglecting her food for three or four days,
during which the mamme become still more developed, firm, and elastic, the
teats elongated, and the lactiferous sinuses filled with an abundance of good
milk, which is easily obtained by slight pressure. If a Bitch in this state is.
presented with a young puppy, she will take to it as if it was her own, and

rear it most affectionately. This strange condition has been observed, though
more rarely, in the Cat; and Chauveau has also noticed it in a Mare which
had been put to the Horse, but did not prove in foal.

The years during which cestrum continues varies with species, and par-
ticularly with regard to the age they attain; but it always disappears towards-
the decline of life.

Climate, inseparable from the conditions of alimentation, exercises a
marked influence on the *rut,” in hastening its development and its period--
icity ; but the economical law to which it is subordinate does not vary.
With many species, the rut only appears once a year ; while in others which
are favourably placed with regard to alimentation, it persists in every season,
or at least during a large part of the year. Domesticity, in assuring animals.
food and shelter, and removing them from the risks and alternations of an
erratic life, multiplies the periodical returns of this condition. Fowls, Pigeons,
ete., lay despite the rigours of winter, and the domesticated mammals are in
heat at short intervals.

Though, as a rule, astrum does not appear until after parturition is.
achieved, and lactation has nearly or quite_ceased, yet it is not rare to find
some animals, as the Mare and Pig, manifest a desire for the male, and even
copulate ; and it is no less a fact that rutting and impregnation may, and does
occur, soon after parturition. The Cow, Ass, and Sheep, and, it is believed,
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the Mare, will copulate with a greater certainty of success on the ninth day
after parturition than at any other time.

It must be remembered that various conditions influence the appearance of
this fanetion, and more or less change the period and the intervals of its ad-
vent. Warmth, shelter from vicissitudes of weather, an abundance of nou-
rishment, especially that of a stimulating nature, and easy labour, favour its
more frequent and early appearance, and especially a judicious bringing
- together of the male and female, It has also been induced by the injection
of certain substances into the vagina. .

The persistence of this condition for longer than the natural period is a
symptom of uterine or ovarian derangement, and therefore unfavourable. It
renders the animals of less value, or even dangerous, constituting the disturb-
ance designated ‘ nymphomania.”

SECTION III.-MATURATION OF THE GRAAFIAN VESICLES.

The spontanecus and periodic ripening and dehiscence, or discharge, of the
ovarian vesicle that marks the period of cestrum in the domesticated animals,
though independent of fecundation, yet is doubtless intended to commence
the act of generation. 'The peculiar condition which accompanies the matu-
ration of the ovum, the intense desire of the female for the male, and the
excitation produced in the latter at this period, with its aptitude for procrea-
tion, conclusively demonstrates this. At this time, as we have seen, par-
ticular changes occur in the ovaries. A certain Graafian vesicle or vesicles,
according to the species and whether the animal is uniparous or multiparous,
becomes more voluminous than the others, raises the enveloping membrane
of that body, and makes a more or less salient projection on its surface, as is
witnessed in the ovary of the Pig. Around this -vesicle the bloodvessels
enlarge, and the stroma is congested ; while in its interior an effusion of
blood takes place ; the capsule becomes greatly distended and injected, and at
a particular point gives way, leaving an irregular gap through which the
ovam (Fig. 21, 3) escapes. In the Pig, during the evolution of the vesicle, the
corpus luteum is red, deep red, blue, or nearly black. It is probable that
the Graafian vesicles open at any part of the surface of the ovary, in those
animals in which the pavilion of the Fallopian tube is large enough to enve-
lop it more or less completely. But in those creatures, such as the Mare, in
which the ovary is so voluminous, the pavilion cannot cover it ; and it is
1ot at all unlikely that in this case the rupture of the vesicles occurs at the
hilus of the ovary, as the corpora lutea have only been observed at this part.
In multiparous animals, the rupture of the vesicles at one period of rutting
does not appear to take place simultaneously, but successively.

The number of Graafian vesicles which come to maturity and rupture at
each period of cestrum, depends, with some exceptions, upon the number of
Joung each’ female brings forth at a birth. The Mare, Cow, and Sheep,
having usually only one offspring at a time, only one vesicle ripens during
estrum ; the Goat has most frequently two young, and in this case a vesicle
Tuptures in each ovary ; while the Pig and Carnivora having several at a
birth, a corresponding number of vesicles open and their contents occupy each
cornu of the uterns.

The ovum liberated by the bursting of the vesicle is seized by the pavilion
of the oviduct, which is applied somewhat closely to the surface of the organ,
and is carried down the tube to the uterus, where, if fecundation does not
ensue, it remains only a brief period before it is expelled or perishes. The
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seizure of the ovum, as has been stated, is all the more certain in proportioxm
as the pavilion is large enough to grasp a large surface of the ovary; this
-condition is found most developed in the Carnivora.

CHAPTER IL
Fecundation.

THR effective intercourse of the male with the female is followed by certain
remarkable changes in the ovum and generative apparatus of the latter, which,
at first known as fecundation, conception, or impregnation, ultimately results
in the formation of a new creature possessed, to a certain degree, of individual
or independent life. The intercourse, to be effective, depends upon the pre-
sence of a healthy ovum in the apparatus of the female, and the introduc-
tion into this apparatus of the seminal fluid by the special organ of the male.
This fluid contains the essential elements known as “ spermatozoa”—organic
particles of a particular shape, and endowed with motion. For conception, it
i8 absolutely necessary that the ovum of the female should be brought into
contact with these particles; though whether this contact can occur in the
ovisac, prior to its escape, has not yet been definitely ascertained. It is certain
that by reason of their particular movements, and also doubtless through the
aid they receive from the special motion of the ciliated epithelium covering
certain portions of the lining membrane of the uterus, these spermatozoa,
when the uterine opening is patent, are diffused soon after coifus to the most
distant parts of that cavity, and high up in the Fallopian tubes ; though they
have never been traced so far as the ovisac. Nevertheless, a very strong
argument in favour of their attaining this region, and producing what is called
“ovarian” or * tubal impregnation,” is afforded in the occurrence of extra-
uterine—ovarian or tubal-—gestation ; fqr in this case the spermatozoa must
have reached both oviduct and ovary.

Before the ovum leaves the ovary, changes occur in it which may be noted
here. The germinal spot, previously at the inner surface, passes to the centre
of the germinal vesicles ; and this, which was before at the surface, goes to
the centre of the yolk or vifellus ; while the membrane investing the latter,
from being thin, suddenly thickens. When the ovum is discharged, the
tunica granulosa and retinacula accompany it through the small opening in the
vesicle ; the whole being received into the pavilion or infundibulum of the
Fallopian tube, which at this time is firmly applied against the ovary. Ar-
rived at this part, the ovum is carried along by the slow vermicular motion or
contraction of the tube, as well as by the ciliary movement of the cells
covering the mucous membrane lining this duct, until at last it reaches the

uterus.

CHAPTER IIL
Sterility
HiteERTO We have been treating of successful fecundation as if it was always
a sure result of the coupling of the male and female sexes at a certain period.

Successful fecundation, however, is not always the case, and in some species
—particularly the equine—sterility, temporary or permanent, in the female
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is far from being uncommon, and is sometimes serious. Sterility or infecun-
dity depends on numerous causes, to some of which we must allude, as in
istinguishing their presence we may be able to remove or counteract them.

It is difficult to ascertain the extent to which it prevails, especially in the
larger and more important animals. In the Stud Book, it is shown that
among thorough-bred Mares the per centage of those which carry foal is 73-36,
and those which abort or are infecund 26:64. In the studs of France the
fruitfal Mares are 5957, and the unfruitful ones 40°43 per cent. The Duke
de Guiche gives 68 per cent. of fecund Mares. At the haras of Pin, duringa
period of twenty years, there was a per centage of 68-27 fecund Mares, abor-
tions 5-06, non-fecund 2667 ; while at the Pompadour haras, where oriental
horses were chiefly bred, the births in three years were 7955, abortions 2:27,
and non-fecunds 20°45. /

In the Cow, the focundations appear to average about 79 per cent.

With the Sheep, sterility or infecundity is not so common. Rueff, at
Hohenheim, found among 8500 sheep, only 740, or 8 per cent. unfruitful.

Sterility may depend upon organic or physical causes, and may amount to
permanent impotence; more particularly when congenital, and located in the
generative apparatus. Monstrosities, hermaphrodites, animals in which one
or more important organs of the sexual apparatus are absent, and hybrids, are
generally permanently sterile.®

Prolonged continence and old aga is not an unfrequent cause of infecundity,
as is witnessed in Mares which have worked for many years in towns, and
then been transferred for breeding purposes.

Change of climate has in many cases a marked influence on fecundity ;
sometimes putting it altogether in abeyance, and at others rendering the
animals infecund for only a longer or shorter period. It may also be im-
paired, or suspended temporarily or permanently, by abuse of the generative
fanctions, bad hygiene, etc.

It may likewise be due, though temporarily, to premature or tardy coition
when the generative organs are not in a physiological condition for conception,
or when they are in an irritable, abnormal state. Underfed or over-fed
animals generally do not breed so readily as those which are in moderate con-
dition ; fat animals are especially unfruitful. Excitable, vicious Mares are less
likely to procreate than those which are of an equable and gentle disposition.
The latter are often impregnated at one attempt ; and it has been observed
that with Mares accustomed to work, active exertion, even to produce fatigue,
before being put to the horse, is favourable to conception. So it is that the
Anb submits his Mare to a severe gallop, and brings her almost breathless
before the stallion, when, the act being accomplished, he leaves her quietly
at rest for some hours.

Various diseased conditions of the gemerative or other organs, as well as
general derangements, may also prove antagonistic to fecundity. There may
be disease or alterations in the ovaries, Fallopian tubes, uterus, or vagina,
which will hinder conception ; and if any material obstacle to the contact of
the spermatic fluid with the ovule be present in these parts, fecundation can-
not take placa. Tumours of various kinds in this region are not an infre-
quent cause of sterility.

Rueff and others have observed an imperforate, dense, and tough hymen to
be a cause of infecundity in the Mare.

® There are exceptionsto this rule. Several well-authenticated instances are recorded in which
the soliped mule has bred, as well as other hybrids. §
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- In all these conditions a careful examination should be made, as remowval
of the obstacle to generation may be quite within the scope of surgical ox
medical measures. More particularly is this the case when the obstacle is
related to some abnormal condition of the cervix uteri—a circumstance more
<common than is generally supposed.

Occlusion of the canal leading to the cavity of the uterus—the 0s—has beexx
known as a cause of sterility in the Mare and Cow from the earliest times.
This occlusion may be complete during coition, and prove fatal to conception 3
it may be due merely to a spasmodic condition of the muscles of the cervix.
The oiled hand should be introduced into the vagina to ascertain the state of
the part ; when, if the closure is suspected to be owing to muscular defect,
the cervix may be smeared with extract of belladonna. If, however, this
does not succeed, or if there be hypertrophy, disorganisation, or rigidity thex
an operation will be necessary. Hypertrophy from plastic exudation, and the
formation of false membranes, is a frequent cause of sterility, and usually
occurs during or after the first birth, particularly in the Cow. In many cases
the morbid closure of the 0s can be remedied in a very safe and simple man-
ner. The animal is secured—if a Mare by the “sideline,” if a Cow by
fastening the two hind legs together, though not too close—and the oiled
band, in the form of a cone, passed up the vagina to the cervix in a half-
rotary or screwing manner ; on reaching this, the tips of the fingers are to be
gently insinuated, by the same movement, into the os, and pushed on until
the cavity of the uterus is reached. A simple sound, well greased, and the
size of an ordinary catheter, may be employed with the same object as the
fingers, and appears to answer quite a8 well. Various instruments have been
devised to dilate the cervix, but nothing is equal to the fingers or the sound.
The animal may be put to the male on the same or the following day. This
simple operation for the cure of sterility has been very often practised, and is
well known to the Arabs of the Sahara, who treat their barren Mares in this
manner, and in the majority of cases with success.

In rare instances dilatation may require to be effected by a cutting instru-
ment, but this should never be resorted to until the simpler and safer means
have failed.

Disease of the mucous membranes, with altered secretions, must be treated

according to their indications,

CHAPTER IV.
" Changes in the Ovum.,

Dorine the progress of the ovum towards the uterus, and soon after its
reception into that cavity, some remarkable alterations occur. The ovum has
encountered the fructifying element of the male semen—the spermatozoa ; at
least, this has been established in the Rabbit, in whose oviducal ovum they
were found to have passed through the zona pellucida, though no opening has
yet been discovered in that extremely fine evanescent film. The germinal
vesicle disappears, or has changed its character, and a somewhat more opaque
embryonal cell succeeds, which may:be, or includes, a combination of the
nuclear matter of the sperm-cell with that of the germ-cell. Then the vitellus,
escaped from its enveloping membrane, becomes depressed in & circular man-
ner, and breaks up into independent masses.

This change, and others to be described, takes place during the course of
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the impregnated ovum through the Fallopian tube. It may chance, however,
that impregnation takes place in the uterus ; for it is probable that the ovum
may be retained there for a certain time previous to perishing er being ejected,
and that, should it meet the spermatic fluid, impregnation will ensue and the
usual results follow.® But it is more likely that the initial changes are, in
the majority of instances, accomplished in the tube. There, the ovum is
bathed and moved about in the clear fluid containing the spermatozoa, by the
peristaltic action of the walls of the duct, in order to enable the largest
pumber of the fertilising particles to obtain access to the yolk, and thus
ensure fecundity.

With the formation of the embryo-cell, the vitellus becomes separated or
retracted by fluid from the zona pellucida, and begins to rotate therein;
while one or two minute granular or oil-like bodies may appear in the sur-
rounding fluid (Fig. 28). . .

A division or segmentation of this primary embryo-cell into two portions
(Fig. 29), each provided with a nucleus, is the next step; then there is
mutual repulsion of these secondary globes, and further cleavage of each into
two portions (Fig. 30), and these again into other binary divisions (Fig. 30) of

Fig. 28. Fig. 29.
Ovux rroM Ovipucr or RamsIT, .AX OVUM MORE ADVANCED IN
PENETRATED BY SPERMATOZOA IN THE OvIDUCT.

18 VITELLINE LAYER.

the germ yolk, through attraction round each cell of the particles contiguous
thereto, until the whole is worked up into a mass of finely nucleated corpuscles
~—the ultimate segmentations of the impregnated parent embryo-cell. Each
of these corpuscles contains a colourless pellucid nucleus, and each of theso
again a nucleolus. The eight-fold cleavage of the yolk has been observed
three days after impregnation in the Rabbit, four days in the Guinea-pig, and
ten days in the Bitch; and always in the ova found towards the uterine
extremity of the oviduct. In the latter animal the smooth surface of the
20na pellucida becomes irregularly flocculent, as if a granulo-mucus substance
had been deposited thereon; in the Rabbit the ovum acquires a thick adven-

* % It may be remarked that, with multiparous animals, the number of young in the cornua
are not in proportion to the corpora lutea of the same period. Franck mentions an instance in
which there were cleven corpora lutea and only five fatuses ; from which it might be inferred
that six ova had perished, or, if tho{el:ladbeen impregunated, that the feetuses must have died at
a very early period, and been absorbed. It has also been stated that an ovum from the right
ovary (which bore recent traces of the rupture of a Graafian vesicle), has been found in the left
cornu, whither it must have wandered. This has been observed in woman, in the Bitch, the
Gumn-?ig, and also in the Sheep. Kehrer mentions, in the Monatsschrift fur Geburtskunds
(vol xxii., p. 225&, finding a feetus in each horn of the uterus, and in the right ovary two true
corpora lutes. _ One ovum had migrated to the left cornu by means, probably, of the uterine
contractions,
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titious layer of albumen before entering the uterus (Fig. 31, a); in the Gninea-
pig the zona continues smooth. After entering the uterus, on the fourth
day the zona grows fainter, as the final segmentation or mulberry state of the
yolk is attained, and it disappears altogether when the germ-mass is com-
pleted. The act of impregnation is thus consummated, and a series of mew
changes begin, which are replete with interest and importance.

‘When arrived in the uterus, a layer of very small vesicles makes its
appearance on the whole of the inner surface of the membrane now investing
the yolk. The mulberry structure then passes from the centre to a certain
part of that layer, the vessels of the latter coalescing with those of the
former, where the two sets are in contact, to form a membrane—the future
amnion ; while the interior of the mulberry-like body is now seen to be
occupied by a large vesicle, containing a fluid and dark granules. In the
centre of this fluid is a spherical body, composed of a substance having a finely

Fig. 80. ¥ig. 81.
Ovux yROM TEE UTERINE IIALY OF OvuM FROM THE UTERINE END OF THE
OvIDUCT. OVIDUCT, WITH AN ADDITIONAL

LAYER OF¥ ALBUMEN,

granular appearance, and containing a eavity filled with a colourless and
pellucid fluid ; this hollow and spherical body seems to be the true germ.
The vesicle containing it disappears, and in its place is seen an elliptical de-
pression, filled with a clear fluid, and in the centre of this is the “germ,”
still presenting the appearance of a hollow sphere.

The fluid presses the nucleate corpuscles of the yolk outwards against the’
inner face of the enveloping membrane, and as it increases the pressure from
within flattens these corpuscles, until they resemble pavement epithelium ;
and, finally, they all coalesce to compose a membrane lining the zcna, which
has been named the blastoderm. This blastodermic vesicle divides into two
layers—an external and snfernal—the first of which is pale and only slightly
granular, while the cells of the second are filled with fat granules ; it is con-
sequently of a deeper tint.

Though the foregoing changes in the impregnated ovum bave been chiefly
observed in the Rabbit and Guinea-pig, yet there can be little doubt that
they are of the same character in the domestic creatures whose embryology
we are now studying.

It is only to be remarked that, in hoofed animals, no envelope of the
ovum is superadded to the zona pellucida before it enters the uterus; im-
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pregnation of the ovumr taking place in the Fallopian tube, where it meets
the spermatozoa, the first stages of cleavage in its interior go on there, but
the germ-mass is completed in the uterus. In this process the zona thins
away and finally disappears, and & mass of albuminoid matter accumulates
around the ovum, which affords material for imbibition. The germ-mass
becomes fluid at the centre, and expands into a hollow sphere, whose wall
offers two layers: both consisting of coherent cells, and only differing, as just
remarked, in the size and proportion of the oil-globules.

SECTION 1.—DEVELOPMENT OF THE EMBRYO.

The ovam having been lodged in the uterus, and the germ-membrane or
Mastoderm having divided into two layers—an upper or serous, and a lower
-or mucous—and between which, at a later period, a vascular layer is developed,
another modification occurs by which the outline of the embyro becomes
ovident. .

In the centre of the blastoderm, where it is supposed to divide into these

Fig. 33

BrLASTODERXM AND PRIMITIVE TRACE.

a, Vitelline Membrane with its commencing Villosities; 5. External (or Serous) Layer of
the 1 rm; o, Internal g’w Mucous) Layer; d, Body of the Embryo; o', 8',
Earliest Cephalic and Caudal Elevation of the External Layer:

layers, there is observed a clear space which has been designated the' ared
2sroligera or pellucida, in the centre of which, and in the transverse axis of the
vitellus, there is going on a multiplication of loosely connected cells in a
amall rounded mass, which forms the germinative area, primitive sireak, or
frace of Von Baer; while around this another space—the area vasculosa—is'
developed. The *primitive streak” is the centre where the blastoderm
<ommences fo be separated into the external and internal layers ; the middle
layer, which is to form the feetal organs, not extending beyond the * germi-
native area ” or * streak.”
By a proliferation of the elements of the outer and middle layers of the
erm, the primitive trace increases in surface and thickness, becoming
dearly defined and prominent, in the form of a shield, and is named the
p3que area, which, when it grows transparent in its centre, is named the
or pellucid area ; the clear spot, narrowing or constricting in its
part, is named the area vasculosa or embryonic. In the middée of this
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embryonic area appears a dark line, or median furrow, due to changes occur—
ring in the primitive streak ; and below it a round cord—the chorda dorsalis:
—the axis of the future embryo, and which is to develop the spine ; on each.
side of the streak is the lamina dorsalis, and the portion of fluid separatings.
them from the chorda dorsalis is the future spinal cord and brain. The
inner layer of the blastoderm, at the points corresponding to the embryo,
becomes doubled, so as to form a new layer—the middle layer. The chorda-
dorsalis thickens at the front part, to form the first appearance of the skull,.
and the fluid between the dorsal laminee is in larger quantity, in corre-
spondence with it ; so that the central parts of the nervous system and their
coverings are laid down at the same time-and grow simultaneously. The
separation between the spinal cord and brain takes place early, being
coincident with a curving downwards, towards the yolk, of the anterior part-
of the lamins dorsalis, which defines the limit between the skull and spine,
brain and cord. :

Next follows the closing of the dorsal laminw over the fluid which is to-
constitute the brain and cord. Two other Jamins are in the meantime pro-
ceeding from the axis of the embryo, one on each side. They grow out
laterally, and tend to converge in the median line, as did the dorsal lamin ;
but they form a larger curve, and follow a different direction, converging to
meet below the axis, where they join, except at the umbilicus.:

After the rudiments of organic life have been commenced in the central
portion of the serous layer, a fold of its peripheral portion arches over the
dorsal surface of the embyro, so as to represent a sac whose opening is at the
edge of the fold. The opening gradually decreases until the opposing folds
of membrane are in contact; it then .disappears, leaving the foetus sur-
rounded by two membranes. The one next the feetus is the amnion, and
the other is gradually separated from the amnion, and joins the serous lamina
of the blastoderm, forming the * false ammnion ” of Pander, or the “ serous
covering ” of Von Baer. The membrane surrounding the vitellus or yolk is
very vascular ; it becomes oval in shape, and more pointed when it is in con-
tact with the embryo, until at length it contracts into a narrow duct, con-
stituting the vesicula alba and duct. Thus, then, we have seen the embryo
developed in the layers of the blastoderm, and formed by a gradual closing
in of the laming towards the median line ; the brain and spinal marrow,
which are its earliest rudiments, are covered in, and the parts anterior to the
spine—the thorax, abdomen, etc.—are formed.

‘We will now direct our attention to changes occurring elsewhere, and
return to the development of the embyro agai

Towards the twelfth day, in the higher orders of animals, the chief modi-
fications which have just been described as occurring in the condition of the
avum after fecundation, are accomplished. The ovum then measures from
one-third to one-fourth of an inch in diameter, and is composed in reality of
four layers or shells, enclosed one within the other, but only three of which
are complete ; they are: (1) the yolk membrane ; (2) the external layer of
the blastoderm ; (3) the middle layer ; (4) the inner layer-

By ulterior modifications, the layers of the blastoderm form the various
organs of the feetus, and what have been termed its annexes, or enveloping
membranes. The different layers have also received other names than those
mentioned, according to their functions: thus, the external or serous has
been named the sensifive layer, because it originates the epidermis and the
aglans of sense ; the middle layer has been named the vascular or germinative,
o §t contains the principal vessels of the embryo, and the locomotory organs
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are developed in its substance ; while the internal layer is known as the
mucous or sndestino-glandular, from its constituting the mucous membranes,
its principal portion forming the intestines and glands. Each of these
layers farnishes, in the course of its development, the intra-feetal and the
exira-feetal parts. We shall examine the latter first ; merely noting, in the
meantime, that the intra-foctal parts of the external or sensitive layer of the
blastoderm form the epidermis and its appendages—as the hair, claws or
hoofs, glands of the skin, etc.—the central nervous system, and the organs of
sense—such as the retina and the labyrinth of the ear; while the extra-
feetal parts it forms are due to its alteration in shape.

The feetus, as we have seen, is a circular body applied against a certain
point of the blastoderm, whoee outer layer is continuous, and extends over
the internal face of the chorion and the surface of the embryo without any
limit. But the inflection or bending of the latter at its two extremities
<causes the external layer to become depressed, and to constitute two folds;

Ca

Fig. 83. »
Ovox Twexty 70 TWENTY-FIVE DaYs OLD. '

1, Villosities of the Vitelline Membrane ; 2, External IA;er of the Blastoderm,”or
Second Chorion, with its Villosities ; 8, Umbilical Vesicle, formed by the Inner
Layer of the Blastoderm; 4, Vessels of the Umbilical Vesicle; §, Cephalic and Caudal
Processes ; 6, Embryo ; 7, Allantoid Vesicle.

one investing the head, the other the opposite extremity of the body. The
lateral parts of the embyro are also inflected towards each other to form the
thoracic-abdominal cavity, and it is thus enclosed in the serous layer, whose
tides soon meet above the back of the young creature, and a short pedicle
—the superior umbilicus—joins the two portions of the blastoderm. This
pedicle soon disappears, and the embryo is then enclosed in an independent
sac—the amnion already alluded to. The sensitive layer is, therefore, decom-
posed into two sections : an internal, the amnion ; and an external, the serous
tesicle, which is applied against the inner face of the zona pellucida, and con-
<curs to form the chorion.

The middle layer will be noticed hereafter, and we now go to the interna
layer. The intra-feetal parts of this so-called “ mucous layer” form the epithe-
lium of the intestines and the glands belonging thereto, the respiratory ap-
paratus, the kidneys, and the bladder. These organs are developed at the
same time as the extra-fetal parts.

In carving-in upon itself, the embryo encloses a portion of the internal
blastodermal layer, but the union between the free and the impr;sonzed parts




68 OBSTETRICAL PHYSIOLOGY,

)

is at first largely maintained ; soon, however, it contracts, and in a brief
_period is only represented by a somewhat narrow canal, the snferior umbiZical
ring. The mucous layer is therefore divided into two distinct portions: the
intestinal furrow, or snira-feelal portion; and the umbilical vesicle, vesicule
alba, or exira-feetal portion. These two divisions communicate by the
omphalo-mesenteric or vitelline duct. The  umbilical vesicle” is filled with a-
granular fluid, which is conveyed by the omphalo-mesenteric vessels for the
nutrition of the foetus; when this alimentary reserve is nearly expended, the
allantois appears. This begins by a small enlargement, which the intestinal
furrow pushes towards the inferior part of the abdominal cavity ; tho enlarge-
ment becomes elongated and vesicular-looking, and gradually increases iz size
by bringing the umbilical vessels towards its borders. Becoming still more
elongated, it passes through the umbilicus and spreads itself over the inner

Fig. 34.
OvuM ABOUT A MonNtH OLD.

1,§Vitelline Membrane or Primitive Chorion, which has almost disappeared ; 2, Ex-
ternal Layer of the Blastoderm or Second Chorion ; 8, Allantois penetrating the
Villosities ; 4, Umbilical Vesicle ; 5, Union of the Caudal and Cephalic Processes, and
Formation of the Cavity of the Amnion ; 6, Embryo ; 7, Allantois.

face of the chorion, between the latter and the amnion. It is divided into
two sacs by a constriction, the urachus, at the umbilical ring ; the inner sac
is the smallest, and forms the bladder ; while the external, the most volu-
minous, composes the proper allantois.

‘We have now seen that the vitelline membrane, lined by the serous
vesicle, forms a complete shell around the ovum in process of development ;
and that the layers of the blastoderm eventually constitute three membraneous
sacs, two of which envelop the embryo. These various membranes con-
stitute the ¢ envelopes” or ¢ annexes” of the young creature during utero-ges-
tation, and in describing them it is usual to include the ‘“cord” composed of
bloodvessels, as well as the capillary ramifications which establish and main-
tain such important relations between the mother and its offspring during
this period. :

SECTION II.—ANNEXES OF THE FETUS,
The annexes, then, comprise the chorion, a membraneous envelope exaotly
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adapted to the uterus ; the amnion, a second ovoid sac included within the
latter, and containing the feetus; the allenlois, a membrane composed of
two layers, which are spread over the external face of the amnion and the
inner surface of the chorion, and thus lines the cavity formed by these two
envelopes ; a small bladder of .a pyriform shape, the umbilical vesicle ; the
placenia, a collection of vascular tufts grafting the fectus to the mother;
and the umbilical cord, composed of vessels that attach the feetus to the
envelopes which contain it, and which ultimately ramify in the placental
tufis. 'We will describe each of these in detail, as & correct knowledge of
their anatomy is essential to the comparative obstetrist. As before, we will
take solipeds as the type of comparison.

CHORION.

The chorion, the outer envelope proper to the ovum, is found covering it
loosely at the earliest period of its existence, and corresponds to the mem-

Fig. 35.
CHorION oy THE MARE AT MID-TERM: INFLATED.
A, Posterior portion occupying the Body of the Uterus ; B, Left Cornu plicated and

l;ccuiuud; C, Right Cornu, longer than the left, and containing a portion of the
@tus,

brane lining the egg in oviparous animals. It is a vast membraneous sac,
completely closed, and which, being oulded upon the uterine cavity, re-
sembles the uterus in form, having a body and two cornua ; the latter,.how:-
ever, are not co-extensive with those of the uterus, When the chorion is
distended, its cornua show fine and deep plicss or bulgings, like the czcum ;
the cornua are always unequal in size, that in which the fotus is developed
being of course the largest. The external surface, otherwise smooth,. is
studded with innumerable small, red, short papille or “ processes,” which
are formed by the placental villous tufts. This papillary face adheres
alightly to the internal surface of the uterus, and between the two.surfacesa
trifling quantity of brown or blood-coloured fluid is found. The inner face
is lined by the external layer of the allantois, to which it is closely adherent
except at the insertion of the vascular cord, where there exists a kind o

conical infandibulum occupied by the umbilical vesicle. On this surfa ¢

-
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the umbilical arteries and veins ramify, their minute divisions traversing the
membrane to form the placental villosities. The chorion may be divided
into two lamins, the outer of which has been called the exochorion, and the
‘inner the endochorion. From the endochorion are derived the vessels which
pass to-the villi, the chorion itself being destitute of vessels until the allan-
tois is developed. The structure of this envelope is that of a delicate
«cellular membrane, traversed by the vascular ramifications of the placenta.

2

Fig. 36.
Farar MEMBRANES oF THE Cow AT MID-TERM.

A, Uterus opened on its left side; B,B, Cotyledons of the Uterus ; C,C, Placentule ;
D,D, Allantois; E, Vesicle of the Urachus ; F, Amnion; G, Umbilical Cord.

In many places its cellular arrangement closely resembles that of vegetables,
each cell containing a distinct nucleus; the villi have the same texture, but
‘their cells are filled with a granular matter. The strength of the membrane
is greatest in the early ovum ; it is formed by the zona pellucida, which is
lined by the external layer of the blastoderm. It is thought that the primi-
tive chorion disappears by resorption, and that this blastodermic layer be-
comes the definitive chorion ; also that when the allantois has spread itself
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between the ammion and the external envelope, carrying outward the um-
bilical vessels, this definitive chorion becomes vascular, and furnished with
its numerous villosities.

DIFFERENCES.

Ruminants.

In Ruminants, the chorion corresponds to the internal face of the uterus,
whose form it repeats, and with whose surface it is more or less in contact.

Fig. 87.
Farar, MxuBrANES o THE GoaT AT Forr Tixxz: Twixs.

A, Cervix of the Uterus ; B, Left Cornu ; C, Roifht Cornu ; D, Allantois of one of the
Foetuses ; E, Amnion of ditto; F, Portion of the Uterine Wall left at the middle of
its M’l}"’m the Fcetuses come in contact ; G, Union of the Two Chorions at the
Cerviz Uters

The middle of its inner surface is united to the amnion and the allantois by

gelatinous connective tissue, so laminated that it might be mistaken for
different Jayers of membrane. It is only covered by the allantois in the
portions corresponding to the cornua, which are longer than those of the
Uterus. It offers numerous small red masses, studded at variable distances
from each other on the surface nmext the uterus, and which effect a very
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important connection between the latter and the chorion. These are the
placentule to which we shall allude presently.

In the Sheep and Goat, when there are two young creatures, the two
cornua of the chorion are joined, so as to look externally like one sac.

Pig.
" In the Pig there are no cornua, but the whole appears as an elongated
sac, whose two extremities, much exceeding those of the embryos, are in
relation with the envelopes of the contained progeny. Its internal faco is
similar to that of ruminants; on its external face are smooth non-villous

spots.

Fig. 88.
Ferus oNp Faral MEuBRANES OoF THER Car.

a,a, Chorion ; b, Zonular Placenta; d. Umbilical Vesicle, with its Expansions, f; between
Amnion and Placenta, and g, its Pedicle of attachment to & loop of small intestine ;
h, Allantois ; k, Feetus.

Bitch and Cat.

In the Bitch and Cat, the arrangement of the chorion is similar to that of
the Pig; it has no cornua, its extremities are obtuse, and its inner face i3
:Zg?’where in contact with the allantois, though it does not adherre closely

i

AMNION. -

The amnion is the second complete sac enveloping the feetus. It floats
freely in the chorial sac, to which it is only attached 2t a single poiat,
through the medium of the umbilical cord ; and it contains the feetus, which
is fixed to its inner face by the same means. It is formed by the external
layer of the blastoderm. It envelops the embryo very closely at an early
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period, and is continuous with the common integument of the feetus at the
open abdominal parietes. At a later period it is distended with fluid, and so
is separated from the faetus ; and after being reflected upon the funis, of which
it forms the outer coat, it terminates at the umbilicus. In shape it is at first
spherical, but is afterwards ovoid, and it has thin transparent walls. The

CORRECTION. }

X.B.—In Page 47, Fig. 21, transpose the reference letters, a and b, '
sppended to Illustration. ;

Fig. 89.
* Fatus oy MARE AXD 178 ExvELOPES. ,

4, Chorial Sac ; C, Amniotic 8ac withdrawn from the Allantoid Cavity, and opened to
expee the Feetus; D, Infundibulum of the Urachus; B, Allantoid portion of the
Umbilieal Cord : 3, Portion of the External Burface of the Chorion destitute of Pla-
eental Villosities, and corresponding to the point of insertion of three pediculated

external face is covered by the inner layer of the allanlois, to which it alightly

adberes. The internal face is quite smooth, and applied more or less directly

to the skin of the feetus. It exhales or secretes a fluid—the liguor amnii—

l:l‘:.idl bathes the feetus, and serves an important purpose in intra-uterine
5
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In the feetus, as above mentioned, the amnion is continuous with the skin
around the umbilicus, and is constituted by two superposed layers: one, a
very fine fibrous membrane that adheres to the allantois; and another, an
epithelial layer, which lines the inner face of the latter. At certain points of
its internal surface in solipeds, according to some authorities, though denied
by others, there are small white opaque masses of what are supposed to be
epidermic cells ; hence, this membrane has been designated a true epidermis of
the blastoderm. Though thin and transparent, it is nevertheless of a firm
texture, and resists laceration better than the other membranes. It does mot
exhibit either vessels or nerves when in a healthy condition. When the
amniotic sac is inflated, there is observed, at the portion adjoining the in-
fundibulum of the urachus, a kind of vaecular plexus, having the shape of
a goose’s foot, between the branchea of which the two superposed layers are
much less transparent than elsewhere. At this, part, between the amnion
and the allantois, is the small membraneous pouch, quite empty, in which
the umbilical vesicle terminates ; and here alsd e amniotic sac forms, opposite
the cord, a little conical cubde-sac. Towards the termination of gestation,
one of the extremities of the sac corresponding to the posteriorlimbs of the
foetus, is stretched into a very shart wide horn. .

LiQuor AMxin

The liguor amnii is an albuminous alkaline fluid contained in the amni-
otic sac, and in which the feetus is suspended 8s in a hyd:ostanc bed. It is
in greater or less quantity, according to the period of gestation: being abun-
dant and limpid, or slightly lactescent, at an vearly period ; and becoming
scantier, viscid, and citron or reddlsh-tmted at. an ;dvaneed stage,
when it is adhesive and agglutinates the hair. In a Mare, twenty-
one weeks pregnant, Gurlt found two pounds twelve ounces of fluid ;
in another, at thirty-six weeks, fowr poynds five ounces; snd, finally,
in one about the fortieth week, the allantoid and amniotic fluids weighed
collectively nineteen pounds and half an ounce.’ Its colour during this
period may be due to the meconium thrown out from the digestive
of the feetus ; and its composition doubtless varies with the development of
the latter. It is somewhat salt to the taste, and ‘contains 99 per cent. of
water, as well as albumen, mucosine, kreatin, glycose, and salts, the chief
of which are chlorides of sodium and potassium, and the sulphate and phos-
phate of lime. There is also apellaw matter analogous to bile, as well as
urea. A peculiar acid, the amntotie, has also been found in it, in addition to
fragments of meconium from the intestines of the faetus, epithelial cells and
their nuclei, besides portions of the thick epidermis which covers the
plantar face of the hoof of solipeds. Towards the end of gestation the
albumen diminishes. Probably the formation of the mucus covering that
invests the young animal at birth, ic due to the precipitation on its skin
of the mucus and yellow matter contained in this fluid. Hoppe-Seyler gives
its chemical composition as water, holding in solution a small quantity of
casein, kreatin, lactic acid, grape sugar, and saline matter; and therefore
resembling very dilute serum.

The uses of the liguor amnii are varied and important. It is not very
probable that it serves as nutriment for the feetus in the early period of
intra-uterine life ; though it has Leen found in the stomach of those young
animals which had been purposely frozen in their membranes, and then dis-
sected ; portions of the hoof epithelium have also been discovered in the
feetal stomach. It preserves an equable temperature for the young creature ;
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mainfains the integrity of its exterior before the skin is covered by the
peculiar sebaceous coating; favours its movements and its development, by
removing it from unequal pressure ; diminishes the impression from sudden
external movements and shocks, thus preserving it from injury ; and allows
it to obey the laws of gravitation. It also protects the mother from injury
by the feetus, towards the termination of gestation. During parturition, it
protrudes the membranes; is the primary agent in dilating the os uteri;
shields the feetus from the direct action of the uterine contractions, whose
violence might compromise its existence ; renders the dilatation of the os
easy and prompt ; and, finally, by lubricating the vagina, causes the passage
of the fetus through it to be more gentle and expeditious than it would
otherwise be.

DIFPERENCES IN THE AMNION OF OTHER ANIMALS. .

Ruminants.

The amnion in Ruminants is similar to that of the Mare. It is easily
separated into two layers, and shows on its inner surface, particularly near
where it invests the umbilical cord, a large number of white or yellowish-
white bodies. In the Cow these are sometimes elongated in the form of
papille ; at other times they exist in flattened, slightly raised patches, about
one-fourth of an inch long. Sometimes they are single ; occasionally they are in
clusters. They consist of large, flat, nucleated cells, resembling a squamous
epithelium ; it is concluded that they are the seat of formation of a glycogenic
material.  Up to a certain period of intra-uterine life, they increase in size
and then degenerate : their organisation and development being in inverse
relation to the development of the liver, whose function they assume, with
regard to glycogenation. Externally the amnion is altogether in contact
with the allantois and chorion.

Pig.

It does not differ in the Pig.

Bitch and Cat.

In the Bitch and Cat the amnion is entirely covered by the amniotic layer
of the allantois, to which it adheres in the same manner as in the Mare; the
two membranes are only separated by the umbilical vesicle, and there is no
trace of the pouch and vascular plexus seen in that animal. In the amniotic
liquid, crumbs of meconium are found towards the end of gestation.

ALLANTOIS.

The allantois arires on the front part of the posterior extremity of the
mucous layer which is closing to form the intestine, as a growth of the
intestine, which proceeds very rapidly. It passes out where the ventral
lamin are still unclosed, in the region of the umbilicus, and reaches, either
mediately or immediately, the inner surface of the exochorion. By the con-
striction of the umbilicus, it is separated into two portions which communi-
cate : that within the body of the embryo is the sacculated urinary bladder,
with the urachus or tube of communication, It receives its vessels from the
hypogastric artery ; these are spread out as a vascular layer, especially upon
that portion of its surface which faces the exochorion. The vessels form a dis-
tinct layer—the endochorion. As a membrane it lines the inner face of the
chorion, and is reflected around the point of insertion of the umbilical cord,
%o be spread over the outer face of the amnion ; in this way it transforms the

56—2+
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chorienic sac into a kind of serous cavity, in which the amnmiotic sac is
enclosed like a viscus.

The inner, or amniotic layer, is so loosely united to the amnion, that =&
slight dissection or inflation will readily detach it. When inflation is prac-
tised, the separated membrane presents a wavy appearance, from the
presence of numerous cellular attachments it has with the amnion; as the
inflation is forced these bands tear with a noise like the crackling of parch-
ment, and with care the whole of this portion, which is equal in extent to
the amnion, may be removed. The chorial allantois adheres much more
firmly, and in some parts it can scarcely be dissected away. Inflation, how-
ever, demonstrates its existence and continuity with that on the amnion ; for
if, after opening the allantoid sac by cutting through the chorion and the
layer covering it, we introduce a tube between the two membranes—which
is easily done near a large vessel, a slight inflation causes the air to penetrate

Fig. 40.

Prax o THE FararL ENVELOPES IN THE MARE.

A, Fotus; B, Cavity of the Amnion ; C, Carvity of the Allantois ; D, Umbilical Vesicle:
1, Chorion ; 2, Chorial Layer of the Allantois ; 3, Amniotic Layer of the Allantois ; 4,
Amnion ; 5, Urachus, the expansion of which forms the Allantois ; 6, Pedicle of the

Umbilical Vesicle.

between the allantois and chorion, though only in the track of the vessels
of a certain size, where the adherence is slight; a more powerful inflation will
cause the air to follow the smaller vascular ramifications, and render the
membrane still more apparent, but not at the points where the vessels have
almost becore capillaries. If, instead of forcing the air towards the ramifica-
‘tions, it is sent in the contrary direction, it will be seen to pass to that por-
tion of the membrane covering the umbilical cord, and insinuate itself between
the amnion and the layer of allantois covering it, thus proving the continuity
of the membrane.

As has been stated, the cavity of this sac is in communication with the
interior of the bladder by means of the urachus: a narrow canal in the amni-
otic portion of the umbilical cord, and which widens at the origin of the
allantoidean portion, where its walls are continuous with the amniotic layer
of the membrane, as well as the chorial layer, after being prolonged as a
sheath around the cord. These arrangements show the allantoid cavity to be
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2 kind of urinary reservoir or dependency of the bladder, the fundus of
which is prolonged in an infundibular manner as far as the umbilicus, to con-
stitute the urachus, which follows the umbilical vessels in the amniotic
portion of the cord, and ends by forming the allantoid cavity.

The structure of this membrane is slightly fibrous, with a layer of epithe-
lium ; it is thin and pellucid, and appears to be destitute of vessels at a late
period of feetal life. It bears on its surface the umbilical vessels, from the
umbilicus to the chorion.

The allantois contains a fluid—the allantoic liguid—the quantity of which,
like that of the amnion, is greatest at an early period. Itisthen colourless or
slightly turbid ; but with the growth of the feetus it gradually assumes a
yellowish hue, until near parturition, when it is brown. It presents some-
what the same physical properties as the liquor amnii, and contains albumen,
osmazone, a nitrogenous mucilaginous matter insoluble in alcohol, a particular
principle named allantoine, which appears to be the urate of urea, with
lactic acid, lactate of soda, and phosphates of soda, lime, and magnesia,
Allantoic acid is not found in this fluid in solipeds. In addition to the
large per centage of water, there is a notable proportion of sugar at an e:.rr(liys
epoch of feetal life ; this, however, gradually and finally disappears tow:
the termination of gestation.

It is probable that before the feetal circulation is fully established, the
allantoid fluid serves to nourish the young creature, but that towards the end
of gestation itis a product of the urinary secretion of the feetus. It is certain
that as gestation approaches its termination, the renal excretion of the young
animal passes from the bladder along the urachus, and deposits near the
allantoic orifice of that tube a thick fluid of a reddish colour, and possessing
an urinous odour; it contains uroerithrin and hippuric acid.

The fluid contains, besides, whitish filaments, and small oval or discoid
masses of a brownish colour from the size of a pea to that of a hen's egg,
<ither floating about in the cavity or attached to the allantois by a narrow
pedicle. Sometimes they are very numerous, and at other times there is only
one. From the fanciful notions attached to them in ancient times, they
were named the “Aippomanes.” Usually they have the consistency and
elasticity of gluten, are flattened, and are thinner at the border than the
centre. Those attached to the allantois are generally pyriform, and their
pedicle is narrower as they are more developed: proving that the loose bodies
in the fluid were originally appendages of the allantois. It is not improbable
that they are inspissated parts of the allantoic fluid which were originally
deposited upon the membrane. They contain much oxalate of lime.

DIFFERENCES.

Ruminanis.

In Ruminants the allantois is different to that of the Mare, being less com-
plex. It represents a very elongated cavity, the middle portion of which is
1ot extensive, and receives the insertion of the urachus; while its extremi-
ties, which are unequal, are prolonged into the cornua of the chorion, where
they are attached by a small ligament. This sac is in reality an expansion
of the urachus ; it is always thrown back on one of the sides of the amnion.
In the completely developed faetus, even at birth, the allantois still communi-
cates directly with the bladder by means of the urackus. Frequently in the
Sheep this membrane exceeds the chorion, and in the case of twin embryos,
although the two chorial sacs unite by one of their cornua, there is only a
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simple external union between the two allantoid membranes, the cavities re-
maining isolated.

Laminated deposits, like the hippomanes, are found in the allantoic fluid
of ruminants, though not very frequently. These deposits are less dense,
amaller, and of a lighter colour.

Pig.

In the Pig the allantois does not offer any marked difference from that of
ruminants, except that it is less sacculated, and shows at the extremity of
each cornua a small portion projecting beyond the chorion, which it seems to
pierce, while it is strangled by a kind of rings formed by that envelope. In
the gelatinous tissue connecting the allantois to the chorion, are numerous
smell, white, spherical bodies, each possessing a distinct capsule ; they are
composed of multitudes of circular cells, the size of lymph corpuscles, and
2uantities of granular particles—being, in fact, histologically the same as the

ippomanes, with which they are probably homologous.

Bitch and Cat.

In the Bitch and Cat it is disposed in the same fashion as in solipeds. Its
external layer adheres less closely to the chorion, except at the part corre-
sponding to the placenta, where it is more intimately united.

Uumsiuicar VESICLE.

The wumbilical vesicle, saccus inlestinalis, or vesicula alba, is a small
fusiform or pyriform pouch lodged in the infundibulum at the extremity of
the umbilical cord. Its fundus adheres to the chorion, while the opposite
end is prolonged to a certain length in the substance of the cord, being
even continued, in the very young feetus, to the abdominal cavity by a
narrow canal that communicates with the terminal portion of the small
intestine.

This pouch has a red colour, due to its great vascularity, its walls receiving
& special vessel from the anterior mesenteric artery ; the terminations of this
vessel give rise to a corresponding vein that terminates in the vena portse.
These are the two omphalo-mesenteric vessels. The umbilical vesicle in
solipeds is constantly present s a normal formation in the earlier months of
foetal development, being formed from the extra-foetal portion of the internal
layer of the blustoderm. It is connected with the intestinal canal of the
foetus ; being in reality the vitellus surrounded by the blastoderm upon
which the embryo is first formed ; and it bears a perfect analogy to the yolk
of the egg, except that it is not ultimately enclosed within the feetal abdomen.
It is a transitory organ, and in the last months of foetal life, though in:
solipeds traces of it continue until parturition, it is always more or less
atrophied, its cavity has disappeared, and nothing is left of it but a small
reddish-brown cord, adhering to one of the sides of the infundibulum. Its-
vessels also atrophy in the same manner, the artery being nearly always
found reduced to the dimensions of a thread.

Its use is evidently to contain nutriment for the fetus, before the develop-
ment of the placenta; though it may also serve other purposes. It is the
first organ which elaborates and supplies blood to the feetus. In some in-
stances the chorion has been found perforated at its junction with the umbi-
li::lm:esicle, which was therefore in communication with the cavity of the
u .



CHANGES IN THE OVUM. 79

DIFFERENGES.

Ruminants and Pig.

In Ruminants and the Pig, the umbilical vesicle is longer than in solipeds;
it also bulges in the middle, and its ends terminate in a canal. It is longest
about the twenty-fifth day, and disappears very early ; no traces of it can be
observed between the second and third month, after the abdominal parietes
have been formed.

Bitch and Cal.

In the Bitch and Cat, however, it remains very developed up to the time
of parturition, and in form resembles the allantois of the Pig. It is a trans-
versely elongated sac (Fig. 38, d), extending into the pointed cornua (f)
compnsed between the amnion, the inner layer of the allantois (%), and the
placenta (b) ; it is provided at its middle part with a narrow pedicle (g),
which is prolonged into the umbilical cord and has very vascular walls,

TaE PLACENTA.

The placenia varies extremely in different species. In solipeds it is con-
glituted by a multitude of short villosities or filiform papillee, which are
spread in a uniform manner over the whole external surface of the chorion
(diffused villi or placenta, constituting a chorion frondosum); though there is
sometimes observed a tendency to bare patches, one especially being noticed
opposite the os uteri, where there is no mucous membrane for the villi to
penetrate. These villi are received into corresponding depressions or follicles
in the lining membrane of the uterus. The villi are very red in colour, and
consist, like the chorion itself, of an epithelial and a vascular layer, they being,
in fact, the terminal ramifications of the vessels of the umbilical cord. They
are slender and easily torn ; and each is composed of a small quantity of de-
licate nucleated connective tissue, covered by a simple epithelial layer, en-
closing the capillary vessels, which are arranged in loops made up of a prin-
cipal arteriole and two veins, there being generally only a single, or at most,
a double, capillary loop.

The villosities of the faetal placenta, penetrating the newly formed crypts
in the uterine mucous membrane, bring the capillary systems of mother and
feetus into the closest relationship : only the very thin coats of the vessels and
the epithelium intervening in the two circulations. There is no fusion, vas-
cular continuity, or direct communication between the maternal and foetal
systems, as was at one time taught; all the important changes that occur
taking place through the walls of the capillaries by virtue of osmotic force,

The function of the placenta, then, is to administer to the nutrition and
development of the feetus by means of its intimate relations with the uterine
vascular system, until the time has arrived for the expulsion of the young
animal. Notwithstanding their close apposition, the adherence of this papil-
lary layer of the chorion with the inner surface of the uterus is so slight, that
this organ can scarcely be opened without more or less destroying it. A
emall quantity of a brownish fluid is found between the two.

At an early stage of gestation there is no placenta ; a temporary mass of al-
buminoid substance accumulating around the ovum in the uterus, affords
material for its nourishment until the vascular intussceptive relations between
the chorion and uterine lining is established. 'When gestation is terminated,
the placenta becomes remarkably rigid, the vessels are obliterated and trans-
formed into fibrous tissue, and the external face of the chorion is wrinkled
and withered-looking.
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DIFFERENCES.

Cou,

In Ruminants, there is an important difference in the arrangement of the
placenta from that just described. In the Cow, the villi of the chorion are
developed and agglomerated in large numbers at certain points of its surface,
to constitute a multiple or tufied placenta, which is composed in this way of
from sixty to eighty placentule, or “ feetal cotyledons.” These are of a bright
red colour, of various sizes, and generally oval in shape ; they correspond to the
prominences on the lining membrane of the uterus from which the deciduous
maternal parts of the placenta grow, and which have been already described
as the “maternal cotyledons” or “placent®’ ; into these latter the feetal
processes are received. The maternal cotyledons are nothing more, as has
been stated, than appendages or thickened points of the mucous membrane,
whose utricular follicles, more numerous than elsewhere, have become enor-

Fig. 41
. PorTrox oy CHORION WITH PLACENTULE : Cow.
1, Chorion ; 2, Placentule.

mously enlarged, and crypts have been formed. They are permanent, as
before conception they are certainly present on the inner surface of the uterus,
and traces of them may be already found in the feetus of four or five months;
observation also appears to have demonstrated that they may be increased in
number, or regenerated, when accidental circumstances render those in exist-
ence insufficient.* They have been discovered in the feetus in process of

formation, and regularly disposed, beside the ordinary cotyledons.

* In the Joursal de M4d. Vétérinaire de Lyon, M. Strebel, of La Tour, 8witzerland, gives
an instance in which there was absence of the uterine cotyledons ina Cow, and the placenta was
like th]at of the Mare. Conception took place, gestation went on favourably, and parturition was
normal.

Chauveau's experiments have proved, that after all these placentuls have been extirpated
from the uterus of the pregnant Cow, sterility does not necessarily follow ; but if, on the contrary,
the animal survives the operation, it is still capable of breeding. In such circumstances, acces-
sory cotyledons are developed upon the surface of the uterine mucous membrane, where pre-
viously none existed. Chauveau bas also stated, in the same journal for 1851, that during preg-
nancy the number of cotyledons is increased ; and Colin, in his Physiologie Comparde, miu a
similar statement. Professor Franck, of Munich, in his dissections of the gravid uterus of
bovines, has found, in a large number of instances, a more or less abundant quantity of accessory
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When gestation has commenced, the surface of the maternal caruncles,
previously smooth, becomes convex, and is covered with reticulate processes
which border the crypts, and give it a finely cribbled appearance. The
largest are found in the body of the uterus, and they become smaller as they
approach the extremity of the cornua. They spring from the uterine surface
by a somewhat narrow pedicle, through which they receive their bloodvessels,
and their colour is nearly always dark yellow ; altogether, in shape, hue, and
general appearance, they are not unlike a morel mushroom.

The “feetal ” or “chorial cotyledons * repeat the disposition of the maternal
cotyledons. They are bright-red concave patches, each exactly fitting into
the simuses of the corresponding uterine processes, with which they strikingly
oontrast in hwe ; on their surface they offer a multitude of lomg, comical,

earuncles (barunkeln) on the mucous membrane, and which had no corresponding relations with
the ohorion. In one instance the ordinary cotyledons were entirely absent in an unimpregnated
oreu, and im their stead were thousands of the Pprocesses grouped together in small
clusters. The whele of the lining membrane of this cornu hsdapeu)hrmuzoorvdwty&
3 bl;: nmlzr of instances Fung.k:;u obeorved,l irtnlgn izn‘,‘lnm:dml“'l te neigh mm
08 uteri, w] ons proper were al t, o 80~ aoceasory ooty in
their form r:gnngameu Cem'f, this kind of placenta previa in cattle
bas isadvantages it offers in woman; for although a premature delivery may oocur, &
iency of the placenta always remains to maintain the nourishment of the fetus. Berious
is likewise little to be apprehended in such cases ; and even the disconnection be-
placenta fetalis and the Jpl:oenu uterina in the Cow, causes no injury. This i$ not
with the human female and the Bitch. Small heemorrbagic streaks at the summit of
tafts, or on their u surface, are often noticed in the uterus of Cows which have
htered and bled. Birnbaum attributed these streaks to a plethora ex vacwo (Untere
itber den Baw der Eikiwute der Saxgethiers, p. 90).
accessory placentuls are, both in shape and situation, as well asin development, different
the cotyledons Kr:per; for while the latter, and of course also the festal cotyledons, are ar-
regular rows, in the gravid uterus, through the rapid increase of the amniom
the poles of the ovum, they e somewhat closely to&ether, and the accessory
placed between these rows in an irregular mapner, In their highest development, ﬁ Intber
di as to constitute a variable-sized felt-like patch ; the largest and widest are usually
ohserved behind the ordinary cotyledons, and their form is very irregular, but normal. As a rule,
the largest are not eo big as a walnut, and they are widest at their base. In structure they re-
sable the ordinary cotyledons, their bloodvessels being arranged in the same manner, while they
&%e coverdd externally by a sheath of epithelium. In ygriodarpregnmcy—ubonnho
tecond or third mouth—they are found in largest number on the entire u surface of the
¢horion, also likewise on the parts between the ordinary cotyledons and the finest caruncles. It
may here be meuntioned that the ovum of the Cow, in the first week of ;pregnancy, is smooth,
Franck has never been able to discover the vascular semi-detached caruncles which are after-
wards developed through the prolongation of the bloodvessels ; though they are found in the
caninespecies. He has, however, observed definitely-formed vascular cborion-ootzledom between
the fourth and sixth weeks of pregnancy. The interposed cotyledons observed by Franck bave
h!p noticed by other anatomists. Birnbaum mentions them, but he is in error with n?‘td to
their development, inasmuch as he believed that they arose from the uterine glands, which is
certainly not the case. The chorial tufts penetrate the uterine mucosa by four %:u fixing
themseives in the so-called simple follicles, according to Franck (Demtsche Zei Anﬁm
Thiermedicin). This excellent authority also points out, with regard to this circumstance,
I the virinity of the uterine glands there are found small follicles which are nearly alwa
t annmctionbotwoenthmchormmmmdthonuﬁmmmninoxumjy
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At a later rnod of pregnancy, there appear other caruncles in the form of fwmetal tufts and
eotyledons, which the previously developed and prominent maternal cotyledons and caruncles lie
mm to and in contact with, Tho reason for this fact is to be nu%for in the circumstance,

at the fatal oaruncles into the most developed uterine ocotyledons, and in consequenco
bring the larger tufts of allantois into contact with the opposite parts of the chorion. The
intermediata caruncles become entirely wasted. Nevertheless, with isolated tufts, sometimes in
8 great many, we find an increased development, whioh gives rise in the corresponding uterine
Mmucoss to a similar formation, and a close co-aptation, or even an inter-penetration of these ac-
¢ceasory fmtal and maternal cotyledons. 6
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species. The chorial cotyledons are attached to the chorion by a very short,
thick, and vascular pedicle ; hetween them and the maternal cotyledons there
is always to be found a small quantity of thick, white, milky-looking fluid —
the so-called * cotyledonous” or ¢ uterine milk.”

According to Schlossberger, this uterine milk should be considered as a
fluid analogous to milk or chyle. It contains 88 per cent. of water, 1'5 of
fat, 0°7 of salts, and 9-6 of a protein substance. In the cotyledonal luid, as
well ag in that on the surface of the uterine mucous membrane of a Mare

Fig. 42.
MarErxaL AXD FaraL Coryrepons or THE Cow.

A, Pedicle of the Maternal Cotgedon ; BB, Maternal Cotyledon ; C, Feetal Cotyledon ;
D, Placental Villi; E, Chorion.

towards the end of pregnancy, Ercolani has demonstrated the presence of
albumen ; in the same fluid he has also proved the existence of amidon, dex-
trin, and sodium chloride.*

* We must not overlook the fact, that the existence of the '* uterine milk * in the living preg-
nant animal has been denied by M. Colin (Trait/ de Physiologie Comparée des Animanz, ¥872.
vol. IL p. 870), who states that this fluid is sim; ? a product of cadaveric decomposition, and is
not found during life; as he has assured himself in the most evident manner, by opening the
uterus of a pregnant Mare and Cow. It is not found immediately after death, as go has demon-
strated on many occasions in Cows and Sheep slaughtered in the abbatoirs at all periods of ges-
tation ; it is not even observed six, twelve, or twenty-four hours, or longer, when the surrounding
temperature does not favour decomposition. It is only when tho placentas taneously sepa-
rate, or are disunited by slight traction, at a greater or less time after death, according to cir-
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The reticulated surface of the maternal cotyledons is homologous with the
decidua serotina of other mammals; but it possesses a firmer texture, and
usually remains attached until the termination of gestation—allowing the
feetal villi to be withdrawn from it at birth ; it is afterwards shed or disap-
pears in some obscure manner, and the caruncle again assumes its smooth
surface.

As in solipeds, there is no direct vascular communication between the
maternal and feetal cotyledons, the villi of each being distinct, though in
close contact ; being only separated at points by the lactescent fluid just
alluded to. This fluid, which is present in all the domesticated animals, can
be readily discovered by carefully withdrawing a chorionic tuft from the
alveolar cavities of the uterine cotyledomn.

Sheep and Goal.

In the Sheep and Goat the arrangement of the placenta is essentially the
same as in the Cow, except that the maternal cotyledons are deeply conecave

-

Fig. 43. [}
Coryrepox or A Cow’s UrkRus,
aa, Surface of Ftal Chorion ; 35, Bloodvessels of Footal Chorion ; ce, Surface of Uterine
Mucous Membrane ; dd, Bloodvessels of ditfo f, Secretion from Utricular Glands
—Cotyledonous Milk—between Maternal and Feetal Vessels, and which is necessary

to the Mutual Interchange of Gases, and Nutrient, Effete, and other Mattors be-
tween Parent and Offspring.

or cupshaped in the middle, and into this cavity the foetal placentula is
Teceived and closely retained. This placentula is not so wide as that of the
Cow, though it is thicker and the villi are more delicate. The mode of
termination of the placental vessels in the Sheep is villous; in the Goat it
i3 pilose,
Pig. .

In the Pig the placenta may be designated as “diffused,” not “polycotyle-

donary " as in Ruminants; though the tufts do not form a continuous layer as

cumstances, that the white or yellowish-red coloured fluid ween i
uterine mucous membrane. Iuy roportion as d itio h.alzp:;‘:" bet’, the ;rd f-h sbundant

in therefore concludes that it is a product of softening and progressive dissolution of the
dterine mucous membrane and its coty, as well as u;f pl.cul:ta themselves. ¢
6—2

[}
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in the Mare, the papille being collected in small but closely-grouped clusters,
which give the chorion a mottled aspect. When uninjected they appear as
white masses or spots scattered over the external surface of the chorion, thus
giving it a mottled aspect, caused by the presence of feebly vascular and non-
vascular areas; but when the allantoic veins are filled, these are seen to form
plexusesin the centre of each spot. The uterine veins have a corresponding dis-
position, and the arterial capillaries form a fine network, the meshes receiving
the villosities which carry the foetal arterial capillaries; whence it might seem
that the nutrition of the feetus was effected principally at the points of contact
of the feetal with the maternal venules, while the respiratory process took place
at the surface of contact between the feetal and maternal arterial capillaries.
The chorion is destitute of these villosities at the extremities, which are in
contact with the chorion of other feetuses in the uterus,

Bitch and Cat.

In the Bitch and Cat the placenta forms a thick annular band or zome,
about one or one and a half inch wide,” passing round the middle of the
chorion ; it is therefore said to be “zonular.” This zone is concave within,
of a mixed grey-and-red colour when uninjected, livid or dark brown during
gestation ; its feetal surface is lobulated, and the zone is limited at each side
by a dark green border, the colouring matter of which can scarcely be re-
moved by repeated washings.

The placenta is studded with ramified villi of a leaf or plate shape, which
are implanted in the uterine mucous follicles. The mucous membrane in
which these are situated, and which corresponds to the placenta, presents a
kind of vascular fungus development that appears after parturition, but
which at an early stage of pregnancy has a quantity of fluid along
its margin ; the maternal placenta, or seroline decidua, is present during gesta-~
tion, and can be separated as a distinct layer. There cannot be a doubt that
the uterine mucous membrane in carnivora secretes a kind of plastic lymph,
which forms this caducous lining or membrana decidua; but it is only present
at a certain period of feetal life, and forms the base of the uterine placenta.

FuxorIoNs.

The functions of the placenta are obvious: it is the nutrient and respira-
tory apparatus during a portion of intra-uterine existence ; and for the ac-
complishment of these fanctions it must rely upon its intimate and healthy
selations with the uterine surface. The special and temporary processes of
development being completed, and the task of providing capillary superficies
being terminated, whether on the part of the mother or feetus, the placenta
of the latter disappears, as well as the decidua; though they may not be
thrown off together, and the maternal decidua may not be shed all at once,
but in successive portions. The long period of gestation necessary to endue
the young of defenceless hoofed animals with sufficient strength before birth,
is perhaps a reason for the firmer texture, better organisation, greater extent,
and more persistent character of their * deciduous” formations.

The comparative study of the disposition of the different kinds of placentz,
may furnish valuable indications as to the procedure which ought to be
adopted in artificial delivery ; the surgical manipulation necessarily varying
with the extent and arrangement of the points of union existing between
the uterus and the feetal envelopes.

It has, therefore, been thought useful to arrange the domesticated animals
into two groups : those with a single placenta, and others with a multiple
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placenta ; the first group being again subdivided according as the placenta
18 “ diffased or “localised.” This arrangement and subdivision may be ex-
preesed as follows :—

T

Single Placenta Cow.
Localised { Sheep.
Goat.
Multiple Placenta Zonular { Dog.
Cat.

Uupiricar Corp.

The umbilical cord, funis, or navel-siring, is a collection of vessels which
forms the means of communication between the mother and feetus, during the
uterine existence of the latter, and which loses its functions when birth
occurs. It is visible at the earliest period of pregnancy, and is formed by
the vessels which convey the blood between the feetus and its envelopes—
chiefly the placenta. It is divided, for facility of description, into two
portions : an amniolic, the longest, always twisted on itself like a rope, and
covered by the amnion, which passes along it to become continuous with the
ekin at the umbilicus ; and an allandoic portion, much shorter, less twisted, and
covered by the sheath that continues the two layers of the allantois until
it is inserted into the upper wall of the chorial sac, between the two cornua.

Three vessels enter into the composition of the cord : two arferies and a
vein, which are embedded in embryonic connective tissue (W artonian gelatine)
that makes them appear more voluminous than they really are. This
“QGelatine of Wharton ” consists of a mucus basis, in the substance of which
is fibrillar tissue. The umbilical arteries arise from the internal iliac artery,
and pass along the sides of the bladder ; reaching the umbilicus, they pass
through it and arrive at the terminal extremity of the amniotic portion of
the cord, where they give off some branches to the amniotic sac, and then
continue to the end of the allantoic portion, where they terminate by an ex-
pansion of placental branches. The amniotic divisions of these arteries are
extremely flexuous and fow in number ; they are included between the allan-
toic layer and the membrane of the amniotic sac, within which they are
prominent.

The placental or chorial divisions are infinitely more numerous and larger,
and etarting from the terminal extremity of the cord, pass in every direction
between the chorion and the external layer of the allantois, beneath which
they can be seen. By their anastomoses they form a beautiful network,
whence proceed the capillary vessels that form the placental villosities. As
we have already stated, these capillaries have no direct communication with
the maternal vessels, but after attaining their finest dimensions pass into the
veins which finally constitute the umbrLicar veiN. This vessel, then, owes
its origin to the capillary radicles of the placental villosities ; which radicles,
by their union between the chorion and amnion, form a voluminous net-
work whose richness is even greater than the arterial arborisation. Two
chief trunks finally issue from this plexus, and these soon join to form a
single trunk, which accompanies the two corresponding arteries in the cord.
On reaching the umbilicus, this vessel, now the lical vein, bends for-
ward on the inner surface of the abdominal wall, where it is covered by peri-
toneum, and on gaining the liver enters that organ to open directly into the
vens portee. Owing to this junction, it happens that the two veasels coms
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pose, in the interior of the liver, a single canal, from which proceed the
hepatic veins. In other animals than solipeds, this single canal sends off a
particular vessel of considerable size—the ducfus venosus—that passes directly
into the posterior vena cava. The umbilical vein has no valves.

Besides these three principal vessels, the cord contains, in its amniotic
portion, the duct of the umbilical vesicle, the urachus, and the omphalo-
mesenderic vessels, as well as the extremity of the feetal intestine at an early
period. The urachus is an irregularly bulging canal, continued from what is
eventually the fundus of the bladder, and on reaching the umbilical opening
it passes between the chorion and the amnion to form the allantois.

After birth it rapidly contracts, especially at the fundus of the bladder,
until it is quite closed, and nothing is left but the fold of peritoneum that sus-
tained it, and which now becomes the middle ligament of the bladder. It
sometimes happens, however, with the foal, but more frequently the calf,
that it persists, the urine in this case escaping by the umbilicus.

The omphalo-mesenteric vessels are an artery and a vein. The first is given
off from the anterior mesenteric artery, and passes to the amniotic extremity
of the umbilical vesicle ; while the vein arising from this vesicle terminates
in the vena porte. These two very thin vessels become obliterated with the
vesicle,

DIFFERENCES,
Ruminants.

In Ruminants, the two veins passing from the chorion remain separate in
the umbilical cord until they enter the umbilical ring, where they become.
one vessel. There are, therefore, two veins and two arteries; the latter
unite at the umbilicus, the resulting vessel entering the vena cava and vena
porte, between which it establishes a communication by means of the ductus
venosus. The chorion and the ammion being in immediate contact over a
wide surface, the umbilical vessels are reflected over the inner face of the
first-named membrane on their leaving the amniotic sheath; they do not
have a fold of allantois, as in solipeds. No traces of the omphalo-mesenteric.
vossels have been found.

Pig.
In the 1518 the arrangement of the cord is the same as in ruminants.

Bitch and Cat.

In the Bitch and Cat the cord resembles that of solipeds, in having an
allantoic portion, but it is extremely short, and enveloped in a large fold of
allantois. The omphalo-mesenteric vessels are very apparent until the end
of gestation, and are proportionately larger than in solipeds ; this is due, in
all probability, to the persistence of the umbilical vesicle. These are an
artery and a vein; the former arises from the anterior mesenteric, descends
in nearly a direct line to the umbilical opening, and is expended in the um-
bilical vesicle. The vein originates from the terminal divisions of the artery,
passes towards the abdomen, and terminates in the vena porte.

The dimensions of the umbilical cord vary with the species of animals.
Compared with that of the human feetus, it is short in solipeds and rumi-
nants. At the commencement of gestation in the Mare and Cow, it is not
80 long as at a later period, though it is thicker; towards the termination of

tion, it is at least as long as the young animal is tall. Its length in the
has been varioualy estimated. Immediately before birth it has been
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found to measure three feet four inches long, and three and a half inches in
circumference (three-fourths in diameter). Daubenton found it to be in one.
instance, from the umbilicus to the amnion, eighteen inches, though the.
period of gestation is not mentioned. Bourgelat gives it as about two and.
a half feet; Blaine, from two to two and a half feet. Goubaux found it to-
Ineasure, when untwisted, at six months’ pregnancy, thirty-four inches ; but.
1t was 80 very twisted (twelve turns) that in this state it was only twenty-
nine inches in length.

In the Cow, Vitet gives it as from nine to ten inches ; but Goubaux, in a
Cow at the eighth month of pregnancy, found it to be about sixteen inches ;
while Colin, in another Cow at the same period, gives eighteen inches.

In the Sheep, at two months’ gestation, it has barely measured one inch ;
Rainard, at the end of gestation, gives it at from three-fourths to one and
a quarter inches. Daubenton says it is two inchesat parturition.

In the Pig it is comparatively very long, sometimes stretching the whole
length of the Pig. Daubenton found it to be one inch in length in a foetus
measuring three inches and three lines from nose to anus.

In the Bitch and Cat it is very short, and measures from one to two inches
at birth ; or about two-fifths of the length of the body.

_In the early days of fetal life, the cord contains a portion of the intes-
tines, but as the cavity of the abdomen is formed and closes, the viscus is
retracted within it. Very rarely, however, this retraction is not complete, and
hernia of the intestines exists at birth, or even some time after that event.

With regard to the curious torsion of the cord on itself, it has been held by
some authorities that this is only accidental, and depends on the movements
of the foetus during the latter stages of gestation, or the displacement it
undergoes on leaving the uterus; consequently, that the spiral twisting of
the vessels is not normal. Examination of non-displaced feetuses proves
that it is far from being constant.

_At birth, the umbilical cord is usually torn or gnawed through, at a short
dll}mce from the umbilicus of the feetus ; the remaining portion drying up,
dying, and falling off in a few days.

SECTION IIL—DEVELOPMENT OF THE F®ETUS.

Having studied the conception and partial development of the young
creature, and described the envelopes which surround it, we will proceed to
notice the various changes which oceur in it until gestation is completed and
Parturition is about to take place.

This division of our subject is of much importance in several respects, but
more especially with regard to the relation it bears to feratology—the branch
of science which treats of congenital malformations and monstrosities.

The transition from the condition of the embryo, when the young animal
has scarcely assumed a definite form, to that of the fastus, when it presents
the lineaments of the species to which it belongs, is very gradual.

The dorsal cord, as has been stated, is a cylindrical body developed above
the primitive furrow, with slightly attenuated extremities, and at each side
tmall opaque quadrangular masses, the vertebral lamine, which are in reality
the prolowvertebree, or first rudiments of the vertebr. Each of these masses
18 perforated by a small opening, and is resolved into three portions: the
prolovertebral cavity, the muscular lamina, situated above the cavity, and the
proloveriebra placed below the cavity. The muscular lamine, increasing in
volume, are inflected upwards and at last unite on the median line of the
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back, chiefly forming the muscles of the vertebral farrows; they also send
off prolongations downwards, which concur in the development of the inter-
costal and abdominal muscles, as well as those of the limbs. The prolo-
verichree bend upwards and downwards on each side, 8o as to enclose the

ertebral cavity or spinal canal, and the dorsal cord ; the upper ring
represents the rudiments of the annular portion of the vertebr=; while the
lower ring and the dorsal cord constitute the vertebral bodies and the discs
uniting them.

The lateral lamine arise from the portion of the middle layer of the blasto-
derm placed on each side of the vertebral laminm. In the region of the
trunk, these laminm are separated for a certain time from the latter ; but in
the cephalic region they are always adherent to them, and at this part they
are usually designated the cephalic lamine. The proper lateral lamine are
divisible into two layers, external and internal, united by a middle layer ;
they comprise between them a space which becomes the ’
cavily, after the formation of which the lateral are joined to the vertebral
lamina. The infernal or fibro-intestinal layer envelops the deeper portion of
the blastodermic layer or intestinal furrow, the umbilical vesicle, and the
allantois ; it constitutes the fibrous and vascular parts of these membranes,
and carries the vessels to the inner face of the chorion. The exiernal or
culaneous layer is developed in two ways: above, it glides between the mus-
cular lamins and the foetal portion of the external layer of the blastoderm
to form the cutaneous envelope on the back ; below, it separates into two
leaves which receive between them the prolongations of the muscular laminge
destined to constitute the intercostal, abdominal, and other muscles of this
part of the body. Of these two secondary leaves, the external forms the
skin of the trunk, and the internal the parietal layer of the peritoneum.
The cutaneous lamins also furnish an extra-foetal prolongation—the fibrous
layer of the amnion.

The middle or mesenteric lamine join at the median line, and in their’sub-
stance are developed the Wolffian bodies, or antecedent deciduous kidneys,
and the principal vessels of the trunk.

The cephalic lamine always remain adherent to the vertebral laminse, and
are inflected inwards with them to form the anterior part of the cephalo-in-
testinal cavity, which is divided into two compartments—the pharyngeal

and cesophageal cavities. The pharyngeal cavity opens externally by the
mouth, and is partly enclosed on the sides by the pharyngeal arches. The
cesophageal cavity soon shows a diverticulum, which is not long in communi-
cating with the pleuro-peritoneal cavity, and subsequently contains the
heart ; it is therefore named the cardiac cavily. The cephalic lamins also
form the derm of the cranium, and the fibrous layer in which are developed
some of the cranial bones,

The Nervous System,

* The development of the nervous system comprises the growth of the drain,
spinal cord, and nerves. The initial steps in the development of the brain
and cord have been already indicated. At each extremity of the medullary
cavity, which is a modification of the median furrow, is a slight bulging.
- From the posterior, or rhomboidal sinus, the sacro-lumbar nerves are given off,
while the anterior gives origin to the brain. This anterior enlargement ap-
pears as three successive dilatations named the cerebral vesicles or cells, which
are distinguished as anterior, middle, and posterior. They are filled with
fluid, and the middle slightly surmounts the other two, which gives the
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whole the figure of a small triangular mass. The vesicles increase irregularly
in volume, and their walls, in developing, form the nervous tissue ; while
their cavity persists and becomes the space observed in each portion of the
encephalon. The anierior vesicle represents the cerebral hemispheres, the
thalams optici and the lateral ventricles. The middle vesicle forms the crura
cerebri, corpora quadrigemina, and the agueduct of Sylvius or middle ventricle.
The posterior vesicle gives rise to the medulla oblongata, pons varolii, cerebel-
lum, and fourth ventricle. The middle vesicle increases more rapidly in
volume at first than the others, but it soon stops and allows the anterior cell
to develop ; from this time the encephalon assumes its oval shape, with
predominance of the anterior part.

Towards the end of their first third of intra-uterine life, nearly all the
parts of the encephalon are distinct ; the two hemispheres are separated by
the development of the ssplum lucidem, and the convolutions are apparent
on their surface ; while the corpora quadrigemina and crura are well defined.
At a later period the cerebellum is seen, as well as the pons varolii, corpora
sesfiformia, and corpora pyramidalia.

With regard to the development of the spinal cord, we have observed that
the medullary canal is the first trace of this part. It occupies the whole
length "of the vertebral stalk, and its cavity communicates anteriorly with
the fourth ventrical. 'When the spine is developed, the cord only increases
longitudinally to a certain degree, and appears to ascend in the canal ; it
&tops at the middle of the sacrum in the equine fetus, but ascends higher in
the other species. During this apparent ascensional movement is developed
the filum termsinale, and the nerves of the tail of the Horse (cauds equina).
The parietes of the medullary canal are at first very thin, but increase in
thickneas with the appearance of the nervous substance of the cord, and soon
divide into two layers: an internal, the epithelium of the central canal ; and
an external, the grey substance of the cord. Gradually the canal contracts,
and the cord shows longitudinal furrows. At the end of the first month the
inferior roots of the merves are in existence, as well as the spinal ganglia,
which are developed at the expense of the protovertebra ; the superior roots
are not distinguishable for some time after. The envelopes of the mnervous
centres are furnished by the protovertebral lamins, and are developed after the
sixth week, following the formation of the patts they are destined to cover.

The nerees are not so definite in their development, and some obscurity
prevails with regard to them. It would appear that the motor roots origi-
nate in the cord, but that the ganglia are formed separately in the proto-
vertebrz, and perhaps become, the point of departure of the eensitive roots.
The nervous ramifications grow from elongated ramified ¢ells, which are
Joined by their extremities. The nuclei of the cells, joined to the periphery,
become the nuclei of the sheath of Schwann, and the nerve tissue is after-
wards deposited gradually between the axis-cylinder and the envelope. The
greal sympathetic nerve is perceived at an early date as a nodulated cord ; it
is probably developed in the same manner as the other nerves. '

The Organs of Sense.

The principal portion of the organs of sense belong to the mervous system,
and are, of course, developed with it ; the other portions belong to the ex-
ternal epithelial layer, and to the derm or germinative layer. With regard
to the organs of vision, two tubulous prolongations arise from the anterior
cerebral vesicle and passing forward terminate in the primary ocular pesicles,
traces of the ocular globes ; the hollow prolongments forming the optic nerves,
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and the vesicles furnishing the choroid and retina. The crystalline lens,
vitreous body, cornes, and sclerotica are derived from the external blasto—
dermic layer. The part of the integument not required to form the lems
constitutes the envelope of the globe. The latter forms the sclerotica amd
cornea ; while the epiderm furnishes the epithelium to the latter, which be-
comes distinct from the sclerotica in about the fourth month. A slit occurs
at the lower part of the fibrous envelope of the globe; this is related to the
development of the vitreous humour, a prolongation of the derm passing-
through this slit and entering between the lens and the anterior wall of the
secondary ocular vesicle which appeared shortly before. There this prolom-
gation becomes developed and transformed into the vitreons humour, which
at one period is surrounded by vessels, but shows none immediately before
gestation. It exhibits in its centre a transverse canal, which lodges a branch
of the arteria centralis of the retina.

The optic nerve is developed in the pedicle connecting the ocular vesicle
with the anterior cerebral vesicle, and the refina is formed by the inner layer
of the secondary ocular vesicle ; it extends to the lens in changing its cha—
racter in front. The choroid coat is constituted by the posterior layer of the
ocular vesicle ; it extends as far as the lens, and is then inflected in front of
that body to form the iris. The borders of the pupil embrace the vascular
envelope of the lens, and the anterior face as well as this pupil are covered
by a very vascular membrane, the membrana pupillaris; behind it is the
equally vascular covering, the membrana capsulo-pupillaris, that passes through
the pupil to the lens to envelop it in a kind of sac that disappears towards
the end of gestation. Previous to this time this aperture is very wide ; but
as the iris is developed the pupil contracts, and the vessels of the vascular or-
pupillary membrane diminish in size and number, until at last only a few
are seen crossing the transparent membrane.

The protective and motor apparatus of the eye are gradually developed
around the globe. The eyelids are small cutaneous folds which are formed
in the first third of uterine life, and grow and unite by their margins untib
a short time before or after birth, according to the species, when they sepa—
rate. They are maintained closed by a thin membrane, which disappears in
solipeds, ruminants, and the Pig, before birth ; but in carnivora it remains-
until some days (eight or ten) after that event. So long as the lids are closed,
the conjunctiva is only a sac communicating with the lachrymal canal. The
crystalline lens in the foetus and new-born animal distinctly shows the three-
septa peculiar to it ; three diverge from each pole at angles of 120°. The
lachrymal gland is an appendage of the epithelial layer which is intruded
above the globe ; at first compact, it becomes gradually excavated into cavi-
ties, from which arise the excretory ducts.

The auditory apparatus, consisting of the internal ear, auditory nerve, and
middle ear, is developed separately. The labyrinth appears in the form of
a vesicle which is not in direct relation with the posterior cerebral cell, but-
is constituted by a depression of the epidermic layer—the audilory fossa—
that becomes more and more marked until it is finally a closed cavity. At
this time the wall of the labyrinth is only a simple epithelial membrane ; bat
this is soon increased externally by a connective membrane which vascularises
it, and then gives rise to three layers: an internal, which adheres to the epi-
thelium to form the membrane of the labyrinth ; an external, that lines the
labyrinthic cartilage ; and a middle, whose soft embryonic connective tissue
disappears and is replaced by a fluid, the perilymyh. At the same time that
these changes of structure are taking place, the vesicular shape of the laby-
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rinth is modified, and shows ‘the cochlea, semicircular canals, uiriculus, and
sacculus. The middle and exlernal ear are formed by the first pharyngeal slit,
which is never completely closed, while the others disappear. At first there
is a cavity communicating externally by the pharynx ; this cavity contracts,
then divides into two portions by a septum in its middle; this septum be-~
comes the tympanum, while the inner cavity forms the middle ear and Eus-
tackian tube ; and the external portion the exfernal auditory canal or mealus.
The ossicula auditds are at first cartilaginous, and appear towards the third
month ; after which they gradually ossify, and have nearly assumed their
definitive shape at birth.

The concha is developed beneath the integument after the second month.

The organs of smell begin by two depressions in the epidermic layer, analo-
gous to the crystalline lens and auditory fossettes. These two olfactory fossa
appear below the ocular vesicles, and, becoming deeper, their depth is further
increased by granulations which spring up on their borders. Behind, they
communicate with the pharynx, and the formation of the palate separates
them in front from the buccal cavity. From this time the nasal fossw are
constituted and completed by the development of the bones of the face. The
olfactory lobes and nerves are at first tubular, and are related to the anterior
cerebral vesicle. In the young foetus the nostrils are formed by a collection
of mucus and epithelium ; they open towards the middle period of gesta-

tion.
The Skin and its Appendages.

The stin and ifs appendages, which might be designated the factile appa-
rafus, are developed by the epidermic and middle layer of the blastoderm.
The cutaneous laminz, by the modification of their elements, form the derm,
in which vessels are readily seen after three months. In the epiderm it is
not long before the mucous and horny layers can be distinguished ; in the
first, pigment cells are observed at the commencement of the fifth month in
the larger quadrupeds. The epiderm is easily detached from the derm; it
forms a peculiar, white, completely-enveloping pellicle on the surface of the
Iatter, apparently separated from it by the growing hairs. Frequently we
find the integument covered by a special coating that looks like varnish (the
terniz caseosa) ; this would appear to be intended to protect the epidermic
epithelium from the destructive solvent action of the alkaline amniotic fluid.
It is very abundant on the human fetus at all periods, but is not found on
that of animals so long as the skin is glabrous. As soon as the hairs begin
to appear, the epiderm is partially detached in the form of the thin pellicle
Just alluded to, and the decomposition of which gives rise to an appearance
like varnish. Itis best seen in the foetal Pig, the hairs on the skin appearing all
at once over the body; in the other domesticated animals they are only de-
veloped successively, and consequently the shedding of the epiderm occurs
partially and in patches, which are insensibly confounded with the normal
epidermic layers. Microscopically, these flakes offer the same characters as
epidermis removed by a vesicant; the points where the hairs have passed
2ppear as regular infundibuliform openings. When the feetus increases in
volume, the epiderm desquamates and the débris floats in the amniotic fluid.

In the third month, the hairs are perceptible on the feetus of the Mare
and Cow. Hair follicles have been observed in embryos of the Pig which
did not measure more than two inches in length. They first appear about
the eyebrows, lips, and joints of the limbs, and the whole of the body is
covered at the sixth or seventh month; they are usually observed in the
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fostus of the Mare and Cow, around the lips, towards the eighteenth week
of gestation, The hair may be shed and renewed before birth; for it has
been found in the amniotic fluid and in the stomach of the fwtus. IEach
hair is developed in a prolongation of the epidermic layer which is imbedded
in the substance of the derm : which prolongation is constituted by a bottle-
shaped mass of cells. In the centre the cells are modified and heaped up, so
a8 to form a small cone whose base covers the growing papilla; this cone
elongates, until it touches the superficies of the epidermis, when it becomes
bent in the effort to push itself through; but finally it issues beyond the
surface, where it may grow freely.

The sebaceous and perspiraiory glands are developed in a similar manner, at
the middle period of uterine life. The horny productions, such as the claws,
hoofs, ergots, and chesnués, are apparent at an early stage. Towards the end
of the second month there can be perceived in the feetus of the Cow, at the
extremity of each digit, a small, pale, and transparent conical tubercle ; this
is the rudiment of the claw. The hoofs of solipeds appear towards the
twelfth week, and about the commencement of the fourth month they are
more developed ; their texture has become firm and opaque, whereas before
it was gelatinous and transparent, and has assumed a fine yellow tint. They
are always soft, however, until birth, in order to guarantee the integrity of
the foetal envelopes. At mid-term, brown or black patches appear in it, if
the coronet is provided with pigmentary stains ; but it is not until about the
end of gestation that the horn begins to show the greenish tint proper to it
when destitute of pigment ; though the remainder of this production, partica-
larly its lower part, preserves its yellow colour until the young animal
is born. In eolipeds the chesnuts are seen at mid-term, in the form of
thin brownish plates, which soon become darker. The structure of the
hoof is not tubular until after birth, when the foetal hoof, gradually dis-
appearing, the horn that replaces it is fibrous and tubular, and much more
consistent.

The corneous substance is developed at the expense of the blastema which
the capillaries of the modified derm throws out on its surface. In this mate-
rial appear nucleated cells which, pressing against each other, become at firsé
polygonal in shape and flattened, then lose their nucleus and are confounded
with each other. At a later period, cells of a new formation are moulded
on the papille of the coronary cushion and plantar surfuce of the foot of soli-
peds and ruminants, giving it that fibrous appearance which is so striking

during extra-uterine life.

The Locomotory Apparatus.

- The development of bone, and with it the locomotory apparatus in general,
next demands our attention. Bone is developed in the blastema or primitive
basis—a transparent glairy mucus matter containing numerous minute cor-
puscles. This progressively acquires increased firmness ; sometimes assuming
a membraneous or ligamentous condition, usually a gristly consistence, before
its conversion into bone. The change into cartilage is noted by the appearance
of minute nucleated cells, which increase in number and size, and are aggre-
gated in rows, with intercellular tracts where the ossification is about to

in. These rows, in the cartilaginous basis of long bones, are vertical to its
ends ; in that of flat bones they are vertical to the margin. The cells furthest
from the seat of ossification are flattened and in close contact : nearest that
seat they become enlarged and separated. The first appearance of bone is
that of minute granules in the intercellular tiseue. Canals are next formed
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in the bone, by absorption ; these ultimately receive bloodvessels, and become
the “ vascular canals.” The immediate nutrition of bone is provided for by
the production of minute “ plasmatic canals,” “lacunee,” or * bone-cells” from
the vascular ones. Ossification begins at the centre of round bones, and pro-
ceeds towards the surface ; in flat bones it extends between two membranes,
and from a central point towards the periphery ; in short bones, towards the
circumference ; and in long bones, from a central point or diaphysis, towards
another centre—the epiphysis, situated at each end. Particular parts or pro-
cesses are furnished with a separate centre of development, named the
physis.  Length occurs at the extremity of the diaphysis, and bulk by depo-
eition on the surface, the medullary canal of certain bones being due to
internal absorption.

The spinal stalk is the first portions of the skeleton observed in the embryo,
it being represented by the chorda dorsalis, which is composed of a mass of cells
in the interior of a transparent sheath. The protovertebrs appear on each
side of the cord, and ultimately enclose it and constitute the spinal canal;
in this way results the exfernal sheath of ths cord, and the superior uniling
membrane. The vertebral stalk now exists as a membraneous axis, but not
for long ; as it becomes segmented in order to form the vertebre, and these
segments are gradually converted into cartilage. Each persistent vertebra
does not correspond to a protovertebra, the latter dividing into two portions
fo constitute two vertebr. The body of the vertebra is developed more
quickly than the spinous portion ; at the end of the second month all the
vertebral bodies are cartilaginous, while the lamina are yet in a membraneous
condition. In the third month ossification commences, and during this pro-
cess the dorsal cord disappears, except between the vertebrss, where it is
developed to form the intervertebral fibro-cartilage.

The face and cranium are formed by a membrane that envelops the en-
cephalon, and which is due to the protovertebral laminm. This cranial
membrane become partly cartilaginous and partly fibrous, the cartilage exist-
ing at the base of the cranium, and appearing to be a prolongation of the
bodies of the vertebrsm: indeed, there is a resemblance between a vertebra
and the cranium, in 8o far as the latter can be resolved into four portions,
each corresponding to a vertebra. This cartilage is slowly transformed into
bone ; while the fibrous part, answering to the roof and sides of the skull,
pas directly into the osseous state. The bones of the face are formed by the
Ppharyngeal, branchial, or viscerul arches: a name given to four laminas which,
springing from the anterior extremity of the dorsal cord, curve downward to
meet those of the opposite side; the spaces between them are named the
“pharyngeal clefts.” The upper jaw, mouth, and nasal cavities—composed
by the nasal, maxillary, and palate bones—come from the first pharyngeal
arch ; while Meckel’s cartilage, which passes from the handle of the mallens
towards the lower jaw, is also an appendage of it. This cartilage disappears
sbout the sixth or seventh month. At first the mouth communicates with
the nasal cavities; the palate is developed in two portions, which advance
towards each other, but remain for some time apart ; so that during this time
the young animal has a cleft palate.® The second pharyngeal arch forms the
stapes, the petrous portion of the temporal bone, the styloid arch and the

® This cleft mdiﬁanoflbo;duhwould sometimes appear to persist after footal life. In
April, 1876, at the Middle Park Stud, in Kent, I saw a thoroughbred foal with a cleft palate. It
was being suckled, and a portion of the milk, instead of passing down the hagus, escaped
from the nostrils. It was this unusual course of the milk which led to the detection of the
imperfection,
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hyoid branch. The third originates the hyoid bone with its cornua, while
the fourth only constitutes the soft parts in this region of the throat.

The thoraz, consisting of the ribs and sternum, is an appendage of the
protovertebral laminge which incline towards the lower face of the vertebral
spine. The true ribs are developed most rapidly, and before attaining the
middle line they unite by their inner extremity to form a moiety of the
sternum. A fissure at this part separates the ribs of one side from those of
the other; this gradually closing, ends by disappearing altogether, and then
the sternum is constituted. The ribs are, after the petrous portion of the
temporal bone, the parts of the skeleton which ossify most promptly ; ossifi-
cation begins in the middle bones. The ribs do not belong exclusively to
the dorsal vertebre, but have a tendency to be developed along the length of
the spine ; it is not rare to see a small cartilaginous nucleus attached to the
lumbar vertebrm, and which is soon lost in the substance of the abdominal
parietes ; in birds this body assumes large dimensions on the last cervical
vertebre,

The shape of the thorax differs with species, being round in some and oval
in others, but it is always less developed in the feetus than in the young or
adult animal.

The limbs do not appear until after the formation of the vertebral spine,
the pharyngeal arches, and the thorax. They show themselves as four small
prolongations from the pelvis and chest, slightly thickened at their origin
and contracted in the middle. Their free extremity is flat, and is either
simple or divided, according to the foot of the species. |In these prolongations
the cartilaginous segments are formed, which, when ossified, at a later period,
constitute the bones of the limbs.

The muscles are divided into four groups, after their origin. They are the
verlebral muscles, which arise from the muscular lamins of the protovertebrz;
the visceral muscles for the thoraic and abdominal cavities, the neck and jaws,
and having the same origin ; the cufaneous muscles, which originate from the
cutaneous lamine of the middle layer of the blastoderm ; and the muscles of
the limbs, whose development is not fully understood.

It was believed at a certain period, that the muscular fibres are formed by
the joining together at their ends of several elongated cells. It is now known
that each fibre is constituted by a single cell which extends in length, and
whose nuclei are multiplied and placed at the surface ; while the contents are
transformed into a substance that presents all the characteristics of contractile
tissue. The sarcolemma is formed after the fibre, by a modification of the
connective tissue surrounding it.

The locomotory apparatus of the majority of the domesticated species of
animals is so developed at birth, that immediately after that event the young
creature can move with more or less alacrity. With the larger herbivorous
quadrupeds, the limbs of the new-born animal are long to enable it to reach
the teat, as well as to enable it to escape by flight should daunger be appre-

hended.
The Circulatory System.

The development of the circulatory system is not apparent until some days
after the appearance of the embryo in the blastodermic layer, there being no
trace of vessels in the germinative space. It is not long, however, before the
central organ of circulation and some vessels appear in the middle layer, and
canals also spread to the surface of the umbilical vesicle. While the contents
of the vitelline vesicle are being imbibed by the embryo, the heart is in course
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of formation; bloodvessels are increasing and extending, the allantois is
completed, and, finally, the placental circulation is established and continues
until birth.

The pleuro-peritoneal cavity in the embryo shows a diverticulum in front
—the cardiac cavily, in the interior of which the heart is developed. This
organ is at first a small mass of cells, the innermost of which separate in
order to leave a little space, and to create blood globules. As soon as it
appears, the heart contracts and relaxes alternately, the movements being very

m 4
Fig. 4.
FaraL CIRCULATION IN A TRANSITION BTATE.

a b ¢, Cirele or Envelope resulting from the Fusion of the Vitelline Membrane, Exter-
nal Layer of the Blastodermic Vesicle, and the Transformation of the Allantois; e,
The Diminishing Umbilical Vesicle ; d, Cephalic Portion of the Embryo ; dl, Caudal
Portion ; e, Ventricle of the Heart ; f, Auricle of the Heart ; i, Aorta, forming the
Aortic Arches ; &, Trunk Bepresenting the Thoracic Aorta ; ’g, Vessel which becomes
the Anterior Vena Cava ; k, Vena Aszygos; 1, Confluents of the two Veins g and & ;
m, Confluent of all the Veins at their Entrance into the Auricle of the Heart; »,
Vessel Resulting from the Union of the Allantoid Veins p p, and the Omphalo.Me-
seraic Vein ¢ ; o, Posterior Vena Cava; p p, Allantoid Veins ; ¢, Omphalo-Meseraio

or Umbilical Vesicle Vein ; », Posterior or Abdominal Aorta; s s, Allantoid Arte-
ries ; £, Omphalo-Meseraic Artery.

slow, though they gradually become accelerated. Towards the twelfth day
the organ has the shape of a cylindrical contractile tube. From its anterior
yart arise two branches, the aortic arches, which at first proceed towards the
head of the embryo, but afterwards are bent backward and downward.
These arches join to form the single aora, which in its turn divides into two
branches—the subvertebral or common aortas,—which run parallel along the
lower surface of the embryo, giving off four or five branches, the omphalo-
meseraic arteries, which ramify in the germinative area and end in a vein—
the terminal sinus. From this ramification and sinus arise two vessels, the
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omphalo-meseraic veins, which return to the posterior extremity of the heart.
The circulation in the umbilical vesicle is very ephemeral in several species,
while it is as persistent in others ; varying, of course, with the duration of
the vesicle itself.

The heart, from being merely a cylindrical tube, undergoes considerable
modifications before it arrives at its complete development, passing through
all the different forms which characterise the organ in the various vertebrate
animals. The first change consists in an inflexion, by which the inferior part
becomes the superior; then it dilates at three distinet points: one anterior
and superior, at the origin of the aorta, named the aortic bulb ; a middle one,
the ventricular cavily ; and a posterior, the auricular cavity. The constriction
between the auricle and ventricle is named Haller's passaga (détroit).

These two cavities are single only for a brief period ; the ventricular
first divides into two—a division marked externally by a furrow which is
visible on the surface of the heart of a feetal lamb at the nineteenth day, and
the twenty-fifth in the foal. This furrow corresponds to an interventricular
septum which arises insensibly at the bottom of the ventricles, and reaches
the auricles, where it concurs to form the auriculo-ventricular orifices. The
borders of the openings are furnished with a slightly salient lip, which at a
later stage develops, and constitutes the mitral and tricuspid valves. The
heart now contains three cavities, two ventricles and an auricle, but it is soon
to have a fourth ; for the auricle becomes partitioned into two portions, and
externally this division is marked by another depression, corresponding to
the septum formed in the cavity. It is to be remarked, however, that the
partition remains incomplete during the whole period of uterine life, being
perforated by an opening—the foramen ovale or }oramc_n of Botal. The aortic
bulb now contracts and forms two vessels—the aorta and pulmonary artery.

The arteries are developed, partly at the expense of the primary circulation,
and partly in the vascular layer of the embryo. The aortic arches, situated
at the inmer face of the first two pharyngeal arches, form five new vessels,
which are placed within the other arches ; all these, however, do not exist at
the same time, some becoming atrophied while the others are forming. For
instance, the first two completely disappear; the third form the carotids;
the fourth, the axillary artery and the arch or croes of the aorta; the fifth is
atrophied on the right, but on the left forms the pulmonary artery, the
ductus arteriosus, and the aorta. The latter is continued along the spine by
the fusion of the two primitive aortz, and shows at its posterior termination
the small pelvic vessels and the large umbilical arteries.

The peripheral vessels originate, independently of the central vessels, in
the interior of the vascular layer. They appear as solid cellular branches,
which soon become hollow in their interior, and free cells become visible.
As these new channels are developed, the omphalo-meseraic vessels gradually
chmulmh and disappear, until at last only one or two pass to the wmbilical
vesicle.

The umbilical veins are developed immediately after the formation of the
omphalo-meseraic veins, and join these ; as the ramifications of the latter
diminish in size the former increase rapidly, and when the liver is formed
around them they throw into it those branches which are the rudiments of
the hepatic plexus. Between the portal and hepatic veins, the umbilical
vein communicates with the vena cava by the duclus venosus of Aranxi,
which does not exist in the faetus of solipeds in the last month of gestation.
The embryonic veins form four chief trunks: two anterior, the anierior car-
dinal veins ; and two posterior, the posterior cardinal veins The veins on
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each side unite in pairs to form the ductus Cuvieri, which opens transversely
into the omphalo-meseraic trunk near the auricular cavity. The anterior
eardinal veins issue from the cranium, forming the jugular veins, and com-
municate by a transverse anastomosis between the right and left veins.
Below this the left vein gradually atrophies, as does the ductus Cavieri of
the same gide ; while the right vessel enlarges, and is ultimately the anterior
vena cava.

The posterior vena cava appears in the liver about the fifth week ; it re-

Fig. 45.
FaraL CIRCULATION: ADVANCED PERIOD,
A, Placentulee; B' B', Umbilical Veins, with their Common Trunk, B; D, Vena Porte, '
and its Anastomosis, C; E, Ductus Venosus ; F, Posterior Vena Cava; G, Right

Ventricle of Heart ; H, Pulmonary Artery ; J J, Aorta ; I, Ductus Arteriosus ; K,
Umbilical Arteries, with their Anastomosis at the extremity of the Umbilical Cord.

ceives the veins of the kidneys and the Wolffian bodies, and behind it
anastomoses with the cardinal veins. The middle portion of the latter dis-
appear and are replaced by the vertebral veins, the right of which forms the
vena azygos. There, then, only remain two cardinal veins for the two ex-
tremities : the anterior which enters the ductus Cuvieri, and the posterior
which constitutes the hypogastric and crural veins. It therefore happens
that the venous system of the factus, which was at first symmetrical, be-
comes asymmetrical in the adult animal.

As a result of these successive developments, the placental circulation is

7
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instituted, and continues the same until the end of gestation, the heart being
the organ which circulates the blood in the foetus. This fluid, carried by
the arterial vessels, reaches the umbilical arteries, and from them is distri-
buted to the placenta. Thereit is respired, depurated, or arterialised, throungh
indirect contact with the blood of the parent, and is returned by the mm-
bilical veins. In the texture of the liver it is mixed with the venous blood
of the intestines and the hinder part of the body, conveyed by the ductus
venosus, and is finally thrown into the right auricle, then into the ventricle,
whence it is expelled by a contraction of that cavity. Instead of entering
the lungs, which do not act during foetal life as respiratory organs, the blood
is forced into the ducfus arteriosus, and thence into the aorta. So that the
organs of the young creature are never supplied with pure blood, but with a
mixture of arterialised and venous blood; this mingling taking place through
the foramen ovale, in the aorta by the duclus arteriosus, and in the liver by
the ductus venosus. The head and neck receive the purest blood, a circum-
stance which probably explains the predominance in size of the upper to
the lower parts of the body of the feetus.

At birth the conditions of existence being suddenly changed, very marked
modifications occur in the circulation. The lungs then become the organs of
respiration, and rapidly increase in capacity, while the thorax enlarges in a
commensurate degree ; the pulmonary artery also dilates to admit the im-
creased flow of blood, and the ductus arteriosus is obliterated to prevent the
mixture of arterial and venous blood. The ductus venosus also aids in the
isolation of the two kinds of blood by becoming atrophied, as does also the
occlusion of the foramen ovale. This opening, however, not infrequently
remains intact in young animals ; though, as a rule, this does not greatly
affect the circulation, for when the heart contracts the auricles are isolated
by the narrowing of the orifice and the elevation of a valve.

The Respiratory Apparatus.

There is an absence of unanimity as to thes mode of development of the
respiratory apparatus, and particularly the Jungs. Some assert that the
latter are derived from two little distended cellular masses attached to the
anterior part of the intestinal tube, and which afterwards become perforated
with numerous ramifying cavities, that communicate with the trachea ;
while others describe them as commencing by a median enlargement, which
is hollow, and opens into the msophagus. The walls of the orifice of com-
munication with the digestive passage become considerably lengthened, and
afterwards form the trachea and larynx ; while the vesicle or enlargement
representing the lungs divides into two pyriform sacs, each of which is
greatly subdivided to constitute the pulmonary lobes, with their vesicles
and infundibula. The irachea is completed through the formation of the
cartilaginous rings in the tube that attaches the lungs to the cesophagus; the
larynx is developed in the same manner, at the pharyngeal opening of the
tube. This organ, however, is not very distinguishable during foetal life,
and only assumes its definitive form and volume at puberty.

Up to birth the placenta retains the function of the lungs, which, though
ready to act, only come into play when the creature is born. Previous to
thiis event they are of a dark red colour, firm and compact, heavier than
water, and apparently destitute of alveoli ; though these latter exist, but are
filled with embryonic elements, and their walls are in contact. A moderate
insufflation is sufficient to distend the air-vesicles, when the lungs become
crepitant and enlarged, have a rosy colour and spongy appearance, floaf in
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water, and the air cannot be completely expelled from them. The same
change immediately occurs in these organs when the young creature is born
alive; the external atmosphere, acting upon the surface of its body, causes
it to inspire deeply, the chest dilates, the air rushes into the lungs, and
respiration commences, only to cease with life, This alteration in the colour,
texture, and specific gravity of the lungs enables us to decide, in certain
cases, whether or not an animal has been born alive.

The thymus gland first appears towards the second month, as a growth
from the respiratory mucous membrane, near the larynx ; it then descends
graduslly along the trachea until it reaches the thorax, where it is situated
between the layers of the anterior medianastinum. It increases in size until
birth, after which it remains stationary for a short time ; then it gradually
diminishes and disappears at a period which varies according to species, and
even individuals. Exceptionally, it has been found in horses three years of
age. It is a gland in structure, though it has no excretory canal. Its uses
are unknown, though it is surmised that it plays a part in the nutrition and
hamatosis of the footus and young animal. It may be that, like the spleen,
it assists in converting the white corpuscles of the blood into red corpuscles.

* The Digestive Apparatus.

The development of the digestive apparatus comprises the formation of
the alimentary canal and the organs attached thereto. The alimentary canal
begins to appear after the first outlines of the mnervous centres and the vas-
cular apparatus have been manifested. 'We have already described the
manner in which the intestinal cavity was formed from the inner lamina of
the blastoderm. This cavity, for convenience of description, may be divided
into three portions : the anlerior infestine, which originates the pharynx and
esophagus ; the middle inlestine, which becomes the stomach and intestines
proper ; and the posterior infestine, which constitutes the rectum. The chief, or
middle intestine, is at first a ¢ylindrical uniform tube, the diameter of which
is afterwards modified to constitute the organs comprised between the ceso-
phagus and rectum.

The mouth begins by a depression or cul-de-sac, which is limited by the maxil-
larytabercles ; it increases as it dips towards the pharynx, from which it is only
separated at last by a thin membrane ; this is eventually absorbed, and the
mouth then communicates with the commencement of the digestive canal.
Towards the third month the mouth is confounded with the nasal fossm,
but after this the palatine bones appear, and finally isolate the two cavities.

The tongue is at first only a small protuberance from the maxillary tubercles,
but is completed by the addition of a little growth from the second branchial
arch, Its epithelium and glands are derived from the external layer of the
blastoderm ; they are a nt at the third or fourth month.

The pharynz and caql:’m lengthen and widen as the feetus grows ; the
latter at first communicates with the trachea, but it gradually closes, and ends
by separating entirely from that tube.

. The stomach is formed by the dilatation of the anterior part of the middle
intestine, This dilatation is fusiform, its larger axis being longitudinal ; but
1t soon curves on itself, and then this axis becomes transversal.

In ruminants the stomach is single when it first appears, though it is not
long before furrows are observed on its outer surface ; while internally the par-
ticular septa are seen as in adult life, In the feetus the stomach is small,
but ite volume increases rapidly after birth, when the animal commences to
take solid food. During the sucking period in ruminants, there is a pre-
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dominance of the fourth over the other gastric compartments ; but as soon
as the young animal begins to consume fibrous aliment, the rumen increases
rapidly, until it is by far the largest cavity.

The indestines are at first of uniform calibre, though in a short time it is easy
to distinguish the different sections of which they are ultimately composed.
In hoofed animals the czcum appears very early ; it is situated near the
omphalo-meseraic duct, which is detached from the extremity of an in-
testinal loop that is drawn towards the umbilical ring; while the Ilatter is
becoming obliterated, this loop ascends in the abdominal cavity. The in-
testines are quite smooth on their inner surface during the first two months,
and towards the third month show the villi and glands of Lieberkiihn ; the
Brunnerian glands and the follicles are only seen later.

The rectum arises from the posterior intestine, and is developed like the
other portions.

‘With regard to the anus, there is observed towards the caudal extremity
of the feetus a depression analagous to the buccal cul-de-sac. This becomes
deeper, and joins the rectum and genito-urinary organs; later, it separates
from the last, and then belongs exclusively to the alimentary canal

The ANNEXES OF THE ALIMENTARY OANAL are the salivary glands, teeth,
liver, pancreas, and spleen. The salivary glands are developed in a solid
cellular tubercle, which is connected with the epithelium at the upper part of
the digestive apparatus. With the growth of this tubercle, it is converted
into a series of cavities having the form of glandular culs-de-sac. The sub-
maxillary gland appears first, and it is entire in a fostus of only twelve lines
in length ; the parotid gland is the last formed.

The teeth are developed in the interior of a cavity called the ¢ dental
follicle” or * sac,” by means of the elements of three germs corresponding to
the anatomical constituents of the teeth—enamel, ivory, and cementum. The
follicle is an oval cavity whose wall comprises two layers: an external
fibrous sac, and an internal gelatinous lining, at the bottom of which is the
ivory pulp or germ. This is a prominence detached from the bottom of the
sac, and has exactly the shape of the tooth. It is composed of a mass of
delicate cellular tissue provided with vessels and nerves, and on the surface
a layer of elongated cells. At the summit of the follicle, facing this pulp, is
the enamel pulp, which fits accurately on the dental pulp like a cap. This
is made up of a small quantity of mucous cellular tissue, covered by a layer
of cylindrical cells connected with the buccal epithelium by the gubernaculum
dentis. The cement organ manifestly exists in the foal, being found at the
base of the ivory germ, though it disappears quickly after having performed
its function. It is unnecessary in this place to enter into a consideration of
the development of the teeth.

The liver commences to be formed at an early period in all animals, appear-
ing at the surface of the duodenum in the shape of one large tubercle or two
small ones, according to the number of lobes in the organ of the adult. To
these external tubercles, corresponding internal ones arise from the intestmjﬂ
epithelium ; the first increase and enclose the omphalo-meseraié vein, while

- the second ramify in their interior and form the biliary ducts.

The liver grows rapidly and when about one-third of the period of gesta-
tion has elapsed it nearly fills the abdominal cavity. At a later date this
increase is less marked, although when gestation is nearly terminated the
gland is proportionately more voluminous than in the adult.

The pancreas, like the salivary glands, is first seen as a solid cellular
tubercle, which is subsequently hollowed out by ramescent cavities.
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The spleen is developed about the second month, oun the great curvature of
the stomach; it would appear to be formed at the same time as the pancreas,
in a band extending from the stomach to the duodenum ; but it is separated
from the pancreas and becomes attached to the stomach, where its elements
assume the character of splenic tissue.

The Genilo-urinary Organs.

The genito-urinary organs are related to each other in their development,
and have some parts in common. Immediately after the formation of the
intestines, these organs are anticipated by the W olffian bodies or primordial
kidneys. These are glandular organs extending in front, or one on each side,
of the vertebres, from the heart to the pelvis. They are composed of small
transversely disposed tubuli filled with a white fluid, and opening into a
common duct running parallel to the spine, which again enters, inferiorly,
that portion of the allantois which becomes the bladder. The duct is formed
before the tubuli, and is one of the earliest developed structures in the
embryo. Placed behind the peritoneum, the Wolffian bodies are attached
by two folds of serous membrane : one, the anterior, named the diaphrag-
matic ligament of the Wolffian bodies ; and the other, posterior, the lumbar
ligament of the Wolffian bodies. These organs secrete at first a fluid resembling

1

Fig. 48.

Maik Fatus oy THE MARE AT F1ve AND A HaL? MONTHS : THE ABDOMEN OPENED AND
TRSTICLES EXPOSED,

1, Thighs'; 3, Penis, neither Scrotum nor Prepuce are yet formed ; 8, Bladder, with the
two Umbilical Arteries ; 4, Abdominal Parietes ; 5, Bongln' Foramen, with the two
Afferent Canals, 3, 5" ; 8, Kidneys ; 7, Supra-renal Capsules ; 8, Rectum ; 9, Mesorchis
or Spermatic Cord : a, Gubernaculum Hunterii; o', Internal Inguinal Ring; 315,
Efferent Ducts ; ¢, ¢, Testicles ; d, d, Pampiniform Plexus.

wine, though their function is soon greatly modified, as they are not long in

ing atrophied ; then a portion serves for the development of the
genital organs, while another gives rise to organs whose use is not exactly
known, such as the Rosenmiiller organ, which is very developed in the equine
feetus, and the canals of Gaertner visible in the Cow.
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‘With regard to the URINARY ORGANS, we have mentioned how the allantois
was derived from the terminal portion of the intestine; it only now remains
to add that the urinary bladder is derived from the abdominal portion of the
allantois, which is merely a dilatation of that sac. During foetal life, the
bladder is extended by the urackus to the umbilical ring ; but after birth this
canal is obliterated, and the bladder retires to the bottom of the pelvic cavity.

The kidneys appear a long time after the Wolffian bodies. They show
themselves in the form of two culs-de-sac, constituted by the upper wall of the
emall vesicle of the allantois. These small cavities become ramified, and
are ultimately replaced by solid tubercles, in whose interior are developed the
tubuli uriniferi and the Malpighian tufts. Aeccording to some observers, the
kidneys only subsequently communicate with the ureters, which are deve-
loped separately in the middle lamina of the blastoderm, and terminate in
the pelvic portion of the allantois.

The genital organs of the male and female offer, at the commencement of
their development, the greatest analogies. For a certain time it is impossible
to distinguish the sexes; so that some authorities propose to term this the
«indifferent ” state of the genital organs. Afterwards the sexes become de-
fined, and at this stage the organs may be studied as internal and external
The indifferent stage begins about the sixth week, when there appears on
the lower face, and near the inner border of the Wolffian body, a small
white cord, which, in keeping this position, increasds in volume. This is
the genital gland, which is fixed to the body by folds of the serous mem-
brane, and is composed of a collection of young cells enclosed in an envelope.
The development of this gland is coincident with the formation of M#ler’s
duct or the genital canal, which lies inside and in front of the Wolffian duct.

Fig. 47.'
GENITO-URINARY ORGANS OoF A F®TAL SHEEP.

a, a, Rudimen! Kidneys ; b, Ureters ; c, c, Testes ; d,d, Wolfian Bodies ; e, ¢, Excretory
Ducts of Wolffian Bodics or Sperm Ducts ; g, Oviduct with its openings f, /-

Miiller's duct is at first a solid cellular column, but is afterwards hollowed out
into a cavity ; it terminates in a culde-sac at its upper extremity, and opens
below into the bladder, near the Wolffian duct. From these modifications
of the genital gland and the ducts of Miiller, it results that the festicle arises
from the gland, which shortens and widens a little, while its tissue is trans-
formed into the tubuli seminiferi. The head or globus major of the epididymus,
is formed by the middle portion of the Wolffian body; the fail or glodus
minor, the vas deferens, and the ejaculatory canal, are derived from the Wolf-
fian duct. Lastly, the vesiculee seminales and the commencement of the urethrs
are formed by the posterior extremity of the ducts of Miiller, which joins
the urogenital sinus—the very short ogqpal communicating between the
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bladder and cloaca: The developed testicle remains in the abdominal cavity,
maintained there by a peritoneal fold, the plica gubernatriz ; or descends by
the inguinal canal into the scrotum. This descent is preceded by the appear-
ance of a preparatory structure—the gubernaculum lestis—consisting of &
central axis of soft gelatinous substance containing many nucleated cells and
surroundedsby fibrous tissue, which soon exhibits the striped characteristics
of voluntary muscle. Some of these fibres spring from the bottom of the
scrotum and traverse the abdominal ring, while others arise from Poupart’s
ligament : the whole, enclosed by connective tissue and connected by a fold
of peritoneum to the psoas muscle, extending to the testis. This guberna-
culum, in shrinking or contracting, draws the testis below the kidney to the
abdominal ring, where it rests for a brief space; after which it reaches the
scrofum, where it is found after birth with the remains of the scrotal part of
the gubernaculam. The iliac and pubic portions of the muscular tissue
now become the * cremaster” muscle, while the sac of peritoneum carried
down with the testicle is converted, by obliteration of the neck, into the
tunica vaginalis lesiis. :

In solipeds the testicles do not usually descend into the scrotum until
six months after birth ; when one or both do not appear, as sometimes
happens in the male domesticated animals, and remain in the abdominal
cavity during life, the gubernaculum, or what corresponds to it, is reduced
to & emall thin cord, without a trace of cavity, and showing only some fow
pale fibres of the atrophied cremaster muscle. In the foal they are volumi-
nous, and somewhat reddish in colour; they are occasionally found in the
scrotum at birth ; but they soon ascend into the abdomen, to redescend
during the first year. With some animals, however, as has been already
mentioned, and far more frequently with the Horse and Pig than any others,
the testicles remain in the abdomen during life, or only one descends to its
natural situation. When they remain in the abdominal cavity, the animal
is said to be “anorchid ” or ¢ cryptorchid ;” and it has been shown that,
although such animals have the sexual propensity well marked, yet they are
unproductive ; their semen does not contain any spermatozoa.

When one testicle has migrated to the scrotum, leaving one in the abdo-
men, the Horse is “monorchid,” and possesses the power of reproduction
unim

In ruminants the testicles are small, and are in the scrotum at birth,
where they remain. Sometimes there is a strange malposition of the testicles,
aud especially in the Pig ; they having been found beneath the chin, in the
flank, and elsewhere.

Inthe female, the ovary is derived from the genital gland, whose anatomical
elements are disposed so as to form the stroma, Graafian follicles, and the ova.

In feetal solipeds the ovary is of an immense size, especially about the
middle of gestation, and its stroma is red and extremely soft. In other
animals, and particularly ruminants, this disproportion is not observed.

The Fallopian tube and its. pavilion are formed by the anterior portion of
Miiller's duct, the extremity of which presents a small linear orifice. The
tlerus and vaging arise from the posterior part of these ducts, which approach
each other, and finish by amalgamating posteriorly to form a single canal.
This fusion originates the vagina and body of the uterus, the two diverging por-
tions of the ducts comprised between the point of union and the Fallopian
tubes forming the uterine cornua. The uterus and vagina are at first con-
tinuous and without any sign of demarcation, but towards the sixth month
the neck of the uterus begins to become apparent.
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The external organs of the female in their indifferent state, demand notice.
The intestine terminates in the cloaca, a cavity into which not only this tube
but also the bladder enters, through the urogenital sinus. Thisarrangement

FeMaLr OrGaxs oF A Farar DEege.
a, Uterus ; 8, 8, Cornua ; ¢, ¢, Oviducts ; d, d, Ovaries ; ¢, ¢, Wolffian Bodies.

ceases somewhat suddenly, by the development of a transverse septum that
divides the cavity into two portions : the anal opening, and the urogenital
orifice. At the lower end of the latter appears the genital tubercle, the rudi-
ment of the penis or clitoris, and which is surrounded by cutaneous ridges

Fig. 49.
Femarr FETUS oF THE Cow (NATURAL SIZE).
1, Heart ; 2, Lungs; 3, Diaphragm ; 4, Kidne(: a, Wolfian Body ; 5, Germinal
bdominal

Gland ; ¢, Wolffian Duct ; d, Mllerian Duet ; df, Uterus and Vagina; dl{A)
Opening of the Oviduct ; f; Clitoris ; g, Round Ligament of the Uterus.

—the genital folds. This tubercle increases in size, and is traversed by a
groove or fissure passing from behind forward. Up to this time the sexes

cannot be distinguished.
The male sex is marked by the rapid deyglopment of the genital tubercle,
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which becomes the penis, whose extremity is enlarged to constitute the
“glans” The furrow or groove is closed behind, and forms the urethra ;
while the genital folds, meeting each other below the penis, join to complete
the scrotum. Owing to these changes, the digestive are separated from the
urino-genital organs, and the ureihral canal is connected with the bladder
and the excretory ducts of the testicle.

The organs in the female also soon indicate the sex. The urogenital
sinus forms the vulvular cavity or vestibule of the vagina, so marked in the
lower animals. The genital tubercle becomes the clitoris—the homologue of
the penis. The cutaneous folds constitute the labia of the vulva; while the
genital groove is closed at one part of its extent to form the perineum. The
mamme, appendages of the generative organs, appear in the early months of
Wlerine life, and the teats are perforated very soon. They are also seen very
distinctly in the male feetus in the early months.

In certain malformations of the generative organs, more or less of their
primitive conditions are retained ; the most frequent of these malformations
is hermaphrodism. Examples of this are by no means uncommon among
the lower animals, and the annexed drawing gives a good example of the
organs of a hermaphrodite goat, with the male parts predominating.

Fig. 60.
Gexitar Oreans o A HERMAPHRODITE GOAT, THE MALE PARTS PREDOMINATING.

4, a, Testes ; b, b, Combination of Epididymis with Abdominal Ends of Miillerian
Dacts ; d, d, Vasa Deferentia ; ¢, Body of Uterus and Vagina ; f£f, Uterine Cornua ;
9, 9, Fallopian Tubes.

SECTION IV.—PERIODS OF DEVELOPMENT.

Thus far we have traced the development of the young creature in the
uterus ; but as our description may appear a little confused from our having
described the growth of individual organs, rather than the fmtus as a whole,
1t may be advisable to adopt the plan of dividing this bodily development.
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into periods, which will also give an approximate idea of its age. From
conception to maturity, utero-gestation may therefore be divided into seven
periods or stages, as follows :— :

First Period.—Towards the second week after conception, the ovam or
germ has from the ovary into the uterus; it is then about a line in
diameter (one-twelfth of an inch).

Second Period.—In the third and fourth weeks of gestation in the Mare,
Ruminants, and Pig ; the third week in Carnivora; there appear the first
traces of the embryo, and the head, body, and limbs can be distingunished.
Towards the twenty-eighth day, the embryo of the Mare measures about
six lines, and that of the Cow four lines; that of the Sheep at twenty-five
days is four and a half lines ; and the Bitch at eighteen days two lines.

Third Period.—This is from the fifth to the eighth week with the Mare
and Cow ; the fifth to the seventh with the Sheep and Goat ; and the fourth
to the sixth with the Pig. The embryo of the has acquired a length
of rather more than 2 inches; that of the Cow 1} inches; that of the
Sheep and Goat 1} inches ; that of the Pig 1§ inches; and that of the
Bitch 11 to 12 lines.

Fourth Period.—This is from the ninth to the thirteenth week with the
Mare ; the ninth to the twelfth with the Cow ; the seventh to the eighth
and ninth with the Sheep and Goat ; the sixth to the eighth with the Pig;
and the fifth week with Carnivora. The length of the feetus of the Mare is
6 inches ; that of the Cow 5} inches ; that of the small Ruminants 3% inches ;
that of the Pig 3 inches ; and that of the Dog 2} inches.

Fifth Period.—This extends from the fourteenth to the twenty-second week
in the Mare ; the thirteenth to the twentieth in the Cow ; the tenth to the
thirteenth in the Sheep and Goat ; the eighth to the tenth in the Pig; and
the sixth week in Carnivora. At this stage the feetus of the Mare is about
13 inches long ; that of the Cow 12 inches; that of the Sheep and Goat 6
inches ; that of the Pig 5 inches ; and that of the Bitch 3} inches.

Sixth Period.—From the twenty-third to the thirty-fourth week ,in the
Mare ; the twenty-first to the thirty-second in the Cow ; the thirteenth to the
eighteenth in the Sheep and Goat ; the eleventh to the fifteenth in the Pig ;
the seventh to the eighth in Carnivora. The fetus of the Mare in this

period has acquired a length of more than 2 feet; that of the Cow is about
the same dimensions ; the foetus of the Sheep is more than a foot; that of
the Pig about 7 inches ; and that of the Bitch 5 inches.

Seventh Period.—From the thirty-fifth to the forty-eighth week—up to par-
turition, in the Mare ; the thirty-third to the fortieth in the Cow ; the nine-
teenth to the twenty-first in the Sheep and Goat ; the fifteenth to the seven-
teenth in the Pig; the ninth week in the Bitch ; and the eighth in the Cat.

A newly-born foal measures about 3} feet long ; a calf 2 feet; a lamb 1}
feet; a pig about 9 or 10 inches; a puppy 6 to 8 inches; and a kitten
about 5 inches.

In this study of the evolution of the young animal in ufero, one canmot
fail to be struck wich the slowness with which development progresses for a
certain period, and its rapidity afterwards. The slowness in growth may be
accounted for by the extreme minuteness of the ovum at the moment of im-
pregnation, and its containing within itself alone the elements upon which
the primary steps of evolution depend, there being at first no direct connec-
tion between the embryo and the uterine vessels. The parts which in reality
grow most rapidly in the early period of gestation, are the enveloping mem-
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branes and the fluids they contain. In the Sheep, towards the end of the
first quarter of gestation, the membranes alone weigh from five to nine times
more than the feetus ; while the allantoic and amniotic fiuids are from eight
to ten times as heavy. These fluids increase in an absolute manner from the
commencement, until within perhaps a short time of parturition. Rapid af
first, towards the middle period their secretion abates, and then begins the
more active development of the foetus, with a relative diminution in the pro-
portion of the fluids ; until about the end of the fourth month they only re-
present something like a third of the weight of the feetus. In the Sheep a
few days after the fifth month, or about birth time, they are a sixth of
the weight of the young animal.

The development of the foetus is 8o tardy at firet, that the fostal lamb at
the fortieth day has scarcely acquired the 300th part of the weight it has at
birth ; at two months it has only a 60th, but now it grows more rapidly ; so
that at the expiration of the fourth month, the feetus has gained more than
one-third of ite total weight.

The inequality in the growth of the different organs is also very notable ;
those whose functions are most required, such as the nervous centres, liver,
elc., attaining considerable proportions very quickly. The drain, for instance,
&oon acquires a marked predominance over the other organs. In the fetus
of the lamb at the fifty-seventh day, the proportion of the entire brain to that
of the body in weight is as 1 to 15 ; at the seventieth day it is as 1 to 55 ;
and at birth as 1 to 65. At mid-term with the calf, its weight is to that of
the body as 1 to 53, and at birth as 1 to 120.

Thespinal cord does not follow the same progression in growth. In the calf
&} mid-term it is only the 421st part of the weight of the feetus, and at birth
the 470th part. In the lamb at birth, it is equal to the 340th part of the body.

The heart, which appears 8o early, is more voluminous in the embryo than
towards the termination of gestation and after birth. The heart of a calf at
mid-term equals 125th of the weight of the body ; that of a lamb at birth
the 120th ; in the adult bull it is only the 264th part.

The lungs have, relative to the total bulk of the feetus, a variable weight
according to age. In those of the Sheep at fifty-seven days, they are equal to
a 20th part of the weight; in a calf at mid-term, the 33rd ; in another at
eight months, the 34th; and at birth, the 35th and 55th ; in a foal a little
more than eight and a half months, they were the 33rd ; in lambs and goats
at birth, they averaged from the 24th to the 61st part of the whole weight.

The development of the thymus gland also varies considerably according to
age and species. In a calf at mid-term, its weight was the 137th part of the
body ; in another at seven months, it was the 197th ; in a foal at birth, the
200th ; in a goat at the same period, the 130th ; and in a lamb eight days
after birth, the 228th part. It is always proportionally more voluminous in
ruminants than solipeds, and in them and the Pig it extends in front nearly
to the larynx. In the Dogit does not get beyond the anterior mediastinum,
and is emall, though more persistent. It has in rare cases been found in

Horses more than three years old, but as a rule in the adult animal it is only
represented by a small and variable quantity of adipose tissue.

The liver is extremely voluminous in the early period of embryonic and
foetal life, but decreases proportionately as gestation approaches its close. In
the foetus of a lamb at the fifty-seventh day it has been found equal to 1-6th of
the body in weight ; in calves at mid-term and birth to 1-29th ; with the foal
at birth 1-21st, and 1-24th in lambs at the same period. Inthe adult horse it
has been found to represent 1-75th of the total weight, and 1-83rd in the ox.
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The inlestines, during foetal life, do not grow in length so as to attain the
proportionate dimensions they offer in adult life. In an equine foetus of
eight or nine months, the small intestines measured about 15 feet, the cecum
6 7-10 inches, and the large intestines 3} feet, or a total of about 20 feet :
about 1-6th of their length in after life. Shortly after birth they acquire
1-3rd the length to which they attain when fully developed. The calf at
mid-term has only 1-10th the length of the adult intestine : being omly six-
teen times the length of the body, instead of twenty times. The lamb and
kid at birth have 1-3rd of their intestines complete : their length is seventeen
au:l ut;ighteen times the length of the body, instead of twenty-seven times in

t life,

The general proportions of the body, and especially those of the skeleton,
are not in fetal life what they are after birth. The bones are, relatively to
the other parts, more voluminous as a whole, and notably at their extremi-
ties, than in the adult. The limbs in particular, and this more so in solipeds
and ruminants, have attained a length which is not at all proportionate to
that of these parts when their growth is completed. And several bones of
the limbs, such as the radial, tibial, metacarpal, and metatarsal bones, are
almost fully developed in their dimensions at birth. The following interest-
ing table exhibits the comparative weight of the different bones in the foal
and the adult horse.

The weight is given in grammes (15:432 troy grains).
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SECTION V.—PHYSIOLOGICAL PHENOMENA IN THE F@ETUS.

With regard to the physiological phenomena which occur during feetal life,
we cannot presume to speak in detail in this place. It is, however, interest-
ing, and perhaps necessary, to allude briefly to several of the most important,
in order to complete this portion of our subject.

Nervous Funclions.

The development of the nervous functions is one of these phenomena worthy
of attention. It appears certain that the young creature is formed and de-
veloped without the direct intervention of the nervous influence of the parent,
a8 there is no communication between the nerves of the uterus and the foetab
envelopes ; and it has not been shown that there are nerves either in the
latter or yet in the umbilical cord. The progressive animation of the new
creature cannot, therefore, be derived from jmmediate nervous propagation 0¥
direct extension of the nervous activity frgm the mother to its offspring ; and
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we must look upon this animation as originating in the embryo, and becom-
ing developed under the influence of inappreciable causes. At the very
commencement of embryonic life, the nervous system, which, in extra-uterine
existence, holds under its control the organic functions, appears now to have
no possible influence on the phenomena that gradually manifest themselves.
The primary changes in the ovum occur before the earliest traces of the ner-
vous system are apparent; and while its rudiments are forming, those of
other parts are also being developed. Even when the nervous system has
attained a somewhat considerable growth, it does not appear to have assumed
those controlling powers with which it is so largely endowed at a subsequent
iod.

In the homogeneous plasma of the ovam, in the common blastema, coin-
cidently or successively, a multitude of different partsare being formed inde-
pendently of each other, as if each contained within itself the why and
wherefore of its formation and ulterior perfecting. -The nervous system itself
seems to be submitted to the same general laws: it does not appear to be
dependent upon any other part, neither does any part depend upon it ; even
when it is fully formed, the phenomena pertaining to growth are evidently
effected without its stimulating intervention. Besides, it is well known
that the monstrosities which are sometimes seen destitute of brain and spinal
cord, may yet reach the end of their feetal development. True, certain facts
have appeared to demonstrate that the formation of parts was dependent on
pervous action. In certain monstrosities, organs have not become developed
when the nerves which should have been distributed to them were absent ; in
others, several organs have become fused together when their nerves were
similarly aggregated ; while an organ has been divided into fractions corre-
sponding to the accidental development of its nerve. The muscles of the
posterior part of the body of the feetus of the Cow and Pig have been ob-
served to be absent when the corresponding portion of the spinal cord was,
with its nerves, very imperfectly developed. But these facts do not prove
that the absence of the nerves was the cause of the non-development of the
muscles ; for in such cases there is a correlation between the non-formation
of the nerve and the absence of the muscle; the same cause which has hin-
dered the formation of the ome in a certain part of the body has also pre-
vented the growth of the other in that part. And the same, to a certain
point, with the relative development of vessels and the increase of the parts to
which they are distributed. In the original homogeneous plasma, there were
developed the diverse elements of an organ at the same time as its vessels,
and the force which created the connective, nervous, and muscular tissnes,
created also the elements of the vessels—arteries, veins, and capillaries : they
are clogely related to each other, and their growth goes on concurrently. If
the vessels do not carry a sufficient supply of formative material, the develop-
ment of the part is tardy or ceases ; and, on the other hand, if the latter from
some cause becomes feeble and cannot assimilate this material, the vessels
gradually cease to carry it ; consequently both become atrophied when they
cease to grow. .

. When the nervous system has arrived at a certain degree of development,
it begins to assume its functions; though the first manifestations of its
activity are very obecure, and probably limited to mere tactile impressions,
evinced by movements more or less appreciable. It is well known that in
the pregnant Mare and Cow, after their ingestion of a large quantity of cold
water, the foetus, towards the end of the second third of gestation, and more
particularly in the later months, executes movements which are at times so
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marked that they can be felt if the hand is applied to the abdominal parietes,
or even seen in the region of the flank. It is very probable that these auto-
matic or reflex movements may produce torsion of the umbilical cord, and in
this way become a predisposing cause of abortion. Colin, having had occa-
sion to lay open the abdomen of a living pregnant Mare within two or three
months of parturition, saw the feetus, immediately after the incision in the
abdominal walls, jumping about in the uterus in a very lively manner with-
out any external stimulus being applied ; it moved the whole of its body, or
withdrew its legs or head when pinched through the uterus and the envelopes.
In a quarter of an hour after removal from these and the mother, it no longer
moved. The ltuman festus at five months has been seen to flex and extend
its limbs when removed from the uterus.

Towards the termination of gestation, there can be no doubt that the footal
movements are somewhat energetic, for at this period the foetus changes its
position preparatory to passing through the pelvis, Thusthe young soliped,
during the whole of its intra-uterine existence, lay with its abdomen turned
upwards and the posterior limbs lodged in the largest of the two cornua;
but it now turns over on its belly, with the legs downwards and the umbilical
cord passing across one of its sides.

The movements connected with deglufition also appear to be performed at
an early stage of development, for some of the hairs which are so often ob-

" gerved in notable quantity floating in the amniotic fluid, have been discovered
in the feetal stomach.
Abooroki

The phenomena of absorption play a considerable part in the development
of the young animal. As soon as the microscopic ovule reaches the uterus,
its vitelline envelope or pellucid zone becomes studded with delicate, hair-
like prolongations—villosities without vessels—which, steeped in the fluid
thrown out on the uterine surface, transmit this to the lamins of the blasto-
derm. At first this absorbent surface is very small, and the growth of the
embryo is consequently slow ; nevertheless, this trifling absorption is sufficient
to increase the ovule to forty or fifty times its original volume before the

blastodermic laming and the germinative space are completed.

Later, when the umbilical vesicle is formed at the expense of the vascular
and mucous lamins, its vessels abeorb the soluble matters that are added to
the mass of elements necessary for the growth of the embryo. And, finally,
when the chorion is at last organised, and furnished with its myriads of vascu-
lar papille in the form of disseminated or agglomerated placentule, absorp-
tion goes on with exaggerated activity over the whole uterine surface and
texture, in order to supply all the nutrition required for the now rapid de-
velopment of the foetus.

The nutritive elements are absorbed by the vessels of the placental villo-
gities, transformed into blood, and conveyed to the young creature by the
umbilical veins. This extra-foetal absorption is supplemented by that which
is taking place in the fluid of the envelopes, and also in the organs and
tissues of the famstus itself. It is certain, however, that the placental absorp-
tion is by far the must important, and that the rapid development of the
foetus is mainly, if not altogether, due to the nutritive elements obtained
there ; while it is not improbable that the amniotic fluid found in the
stomach and intestines may act s a dilator of these, modify the action of
the bile accumulated in the latter, and perhaps yield a small amount of
nutriment : though it must be remembered that it does contain much of the

S ——
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putritious elements, and that the feetus, which is unprovided with a mouth,
and therefore cannot swallow, is nevertheless as well developed as one that
does ingest this fluid.

Nulrition.

It has been shown that the feetal vascular system is quite distinet from
that of the mother, the isolation of the two systems being complete, and
only brought into contact]at the placenta or placentulss. There the maternal
blood is conveyed by certain arteries into particular sinuses or receptacles
of the uterus containing the ultimate radicles of these vessels, which
emerge into veins; while the foetal vessels, extremely attenuated, dip down
into these receptacles and are bathed in the blood of the parent, as the
“gills” or branchis of aquatic creatures are in the water in which they live,
But the actual blood of parent and offspring never meet: they are only
brought into indirect contact ; and between them are the thin coats of ves-
sels, basement membranes, and cells. This indirect contact is sufficient to
permit the venous faetal blood to become arterial, by enabling it to part with
its carbonic acid, and also to get rid of excrementitious matter derived from
the different processes comnected with the growth of the feetus, and whose
retention in the blood of the young creature would doubtless be a source of
injury to it. This arrangement of the two systems of vessels also, as has just
been said, allows certain nutritious elements of the maternal blood—its fluid
portion only—to be taken up into the system of the feetus. In this way, as
has been pointed out, these vascular rootlets of the placenta closely correspond
to the villi of the mucous membrane of the intestines ; and the analogy is
rendered more complete when we know that the nutrient material is selected
and prepared by two sets of cells, one of which—the maternal—transmits it
to the other—the fostal—in the same manner as the epithelial cells of the
intestinal villi seem to take up and prepare the nutrient matter that is des-
tined to be again assimilated by the cells which float in the circulating fluid.
No other communication between the two vascular systems exists ; and the
fact that the blood corpuscles of each are different in size, conclusively de-
monstrates that they must be distinct. Nevertheless, the special function
of the placenta, and the intimate relation existing, through it, between the
fluids of parent and offspring, renders it evident that the maternal blood may
become impregnated with substances, or impressed with attributes, which
will affect the development or modify the constitution of the foetus; while
pernicious matters generated in the latter, may prove more or less noxious
to the mother.

Circulation.

In order that the nutritive matters absorbed by the placental villi may
reach the fostus and be circulated in its body, it is necessary that a determin-
ing and regulating power should be brought into play at an early period in
the existence of the feetus. This power appears with the formation of the
contractile organ which has been named the heart. From the moment when
this important organ appears in the form of a cylindrical tube at the com-
mencement of embryonic life, it dilates and contracts alternately, first to
Teceive the venous blood, and then to propel it into the arteries,

The fluid which is at first received and propelled by the heart is trans-
parent, colourless, and destitute of morphological elements, and the organ
iteelf exists in its most primitive form. As has been stated, the situation of
the heart and the course of the principal trunks of the vascular ares, are early
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visible, and are marked by the peculiar disposition of the aggregatioms of
cells from which these organs are to be developed. It was shown that
whilst the outer portions of these aggregations were transformed into the
walls of the respective cavities, the inner portions appeared to deliquesce, and
partly to remain as isolated cells floating in the resulting fluid. These iso-
Jated cells are supposed to be the first blood corpuscles. They are large,

colourless, vesicular, spherical cells, full of yellowish particles of a substance
like fatty matter. Many of these particles are quadrangular and flattened,

and have been called stearine-plates, though their composition is not ascer-

tained ; each cell has a central nucleus, which is not at first very distinct,

and the development of these embryo-cells into the complete form of corpuscles

is effected by the gradual clearing-up, as if by division and liquifaction, of the

contained particles, the acquirement of blood colour and of the elliptical

form, the flattening of the cell, and the more prominent appearance of the

nucleus.

In tracing the development of the red-corpuscles of the blood, it is found -
that at first their nuclei have no envelope, but contain nucleoli; that they
present all the characters of pale elementary cells, whilst they are so numerous
as to give the blood a whitish hue. When more fully developed they
acquire a cell and a reddish tint, and at a later stage are circular, thick and
disc-shaped, full-coloured, and about 1-2500th of an inch in diameter ; their
nuclei are central, circular, very little prominent on the surface of the cell,
and apparently slightly granular or tuberculated.

‘When the liver begins to be formed, the multiplication of blood-cells in
the entire mass of the blood ceases, and in a short time all trace of the de-
velopment of the red from the original colourless formative cells is lost ;
whilst, on the other hand, there takes place in the vessels of the liver a new
production of colourless nucleated cells, which are formed around free nuclei,
and which undergo a gradual change, by the production of colouring matter
in their interior, into red nucleated cells. This new formation of blood
corpuscles in the liver continues to take place during the whole period of
fetal life; but whether these nucleated cells themselves undergo trans-
formation into the non-nucleated discs which constitute a gradually increasing
proportion of the corpuscular components of the blood during the latter
period of embryonic life, or whether these are formed only by the metamor-
phosis of lymph-corpuscles, has not yet been determined.

From the manner in which the circulation is carried on during feetal life,
and which has been adverted to, it is seen that the chief propelling power is
centred in the right side of the heart; the force of the left heart being mainly
spent in effecting a due supply of blood to the head and upper extremities.
And the structure of the heart proves this to be the case, for the walls of the
right ventricle have been found as thick as those of the left ; while the walls

of the right auricle are even thicker and more muscular than those of the left
auricle : a condition which persists for a short time after birth.

The isolation that exists in the two circulatory systems, might lead to the
inference that there was no relation between the contractions of the heart in
the fectus and those of the maternal organ, and experience proves this to be
the case. Naegel® has noted that there is no relation between the beats of
the heart of the human feetus and those of its mother's heart. By auscul-
tation he was able to distinguish the two sounds of the feetal heart, and found
it beat on an average 135 times per minute : never more than 180, nor less than
90 ; and he remarked that the beats were sensibly the same from four and a
half months when they are first perceptible, until birth. And Hollmann, in



CHANGES IN THE OVUM, 113

resorting to the same mode of investigation in Cows, ascertained that, in one
which was advanced eight and a half months in pregnancy, and whose pulse
wes 64 per minute, the feetal beat was 124 ; in another Cow, but which was
ill, the pulse was from 70 to 112, while that of the feetus was 113 to 128.
Colin opened a living Mare which had been pregnant for nine or ten
months, and a Cow whoso gestation dated about three montha. When the
uterus of the Mare was opened, and the contained envelopes incised to
extract the faetus, the latter moved actively and respired deeply, though at
rare intervals. ‘The umbilical arteries and vein yielded some blood, from the
small punciures made through their walls ; the first throbbed with a certain
amount of force, and the pulsations were rapid. 'When the cord was divided
and tied, the foetus appeared to be dead : there were no more spontaneous
movements, and the respiration had ceased. The thorax and the abdomen
were now thrown open, and it was observed that the heart contracted spon-
taneously and strongly, and the pulsations of the aorta and umbilical arteries
could be very distinctly felt. At first the contractions of the auricles
regularly alternated with those of the ventricles, asin a normal condition ; but
s00n, a8 occurs in expiring animals, the auricles contracted several times for
one contraction of the ventricles, as if it required several systoles of these to
fill the ventricular cavities. At each contraction the auricles diminished
much in volame, became nearly empty, and looked very pale, but assumed
their reddish-violet colour again during their diastole. At last the rhythmical
movements became altogether perverted ; the auricles and ventricles con-
tracted simultaneously and quickly, but more and more feebly, and finally
ceased altogether half an hour after the thorax had been opened. The Cow
in which the feetal circulation was studied, had its flank widely incised, and
one of the cornua of the uterus withdrawn through the opening. Some of
the placentulse were removed with difficulty from their cotyledons, and both
bled a good deal. When the umbilical cord was exposed, the beating of its
very tense arteries could be distinctly felt; and when compressed, these
enlarged between the footus and the point where the pressure was applied.
On removing the feetus from the uterus, it did not make any perceptible
movement, but then it was only three or four months old. The thorax
having been ppened, the action of the heart was observed to recemble that of
the other feetus; there were 31 pulsations in the first minute, 18 in the
third, 11 in the fourth, and 21 in the fifth. The beats ceased in about
twenty-five minutes. In these two experiments, as well as in others made
on smaller animals, M. Colin found it impossible to perceive any difference
in colour between thoe blood of the umbilical arteries and that of the veins,
&oth fluids showing a tint intermediate to that of the arterial and venous blood
the adult,

Secretion.

With regard to secrefion in the fostus, it is worthy of remark that several
glandular structures at an early period and during feetal life exhibit a
remarkable degree of activity ; and more especially is this the case with those
of the stomach and intestines, the liver, the mucous membrane of the air-
passages, and the kidneys. The glands of the mouth and cesophagus only
furnish the mucus that covers the membrane lining these parts, but it is not
long before the stomach is filled with a white or colourlees viscid fluid, in
which is a large proportion of epithelial cells and nuclei. Colin has found
as much as 22¢ grammes of this fluid in the stomach of a foal at birth, from
150 to0 180 in lambs at the same period, 200 to 300 in calves towards the

8
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tation, and 500 to 600 in those at birth. It is neutral or
ne, and contains, more especially in the fostuses of solipeds and
very large proportion of sugar, with mucine and salts. This
sely, however, be looked upon as a gastric secretion, but rather
f this with the amniotic liquid swallowed by the fetus ; and it
n that though the mucous glands are active, yet that those
te the pepsine are inactive. The stomach of a feetal calf twenty
igested for eight days in milk at a temperature of 20 degrees
formed that fluid into a gelatinous mass, but did not coagu-

ry function of the pancreas is so obscure, that it has not yet been

* gecretion soon appears, and is remarkably abundant. In the
Jow at birth, a small quantity of clear bile having a slight
is found in the gall-bladder; and at the fourth month of gesta-
+ intestines of this creature and the feetus of solipeds are filled
m, which is recognisable through the walls of the tube by its
‘he feetal bile becomes thicker and deeper-coloured as birth ap-
is insipid and alkaline. M. Lassaigne analysed that of the
w six months old, and found two colouring matters, mucus, the
| chloride of sodium and phosphate of lime, but no picromel
. the fluids thrown out by the intestines and the other matters
1, it forms the meconium, which is composed, according to
olesterine 16,00; extractive matter and biliary resin 10,40 ;
r 34,00; picromel 6,00; green colouring matter 4,00 ; and
ucus, albumen 26,00. This meconium is scanty in the first
al life, and has been found to be white in feetuses destitute of
.a8 in others whose intestine was obliterated below the entrance
duct. It is very consistent and plentiful in the intestines at
ose of a foal whose stomach contained 229 grammes weight of
id fluid above mentioned, there was found 216 grammes of
rum in the small intestines, and 559 of green in the large
his product is frequently expelled in certain quantities towards
estation, and is found in the liquor amnii, which owes its
to its presence ; it is swallowed with this fluid, and is then
nall masses in the stomach.
opears to be engaged, during feetal life, in the depuration of the
rears from this accumulation of meconium, which is chiefly
but at the same time, as has been stated, it is serving as a
organ, and this is probably its principal function before birth.
on of urine is somewhat active during intra-uterine life, and
effected by the Wolffian bodies before the kidneys begin to act.
ever, until the end of gestation that a notable quantity of urine
e bladder, and urea in the allantoic fluid of the Cow. It is
rer, that this fluid is not altogether the urine of the footus, as
is relatively larger at an early epoch of feetal life, and the com-
stweeen the bladder and allantois is more limited towards

1 to the function of the thyroid and thymus ¢ glands,” as they
ned, and the spleen and supra-renal capsules, during feetal life,
ittle positively known. It appears, however, to be admitted
performed by these ductless or vascular glands, is to restore to
; current any substances which they may withdraw from it, and
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that their action is subsidiary to the process of sanguification ; being exer-
cised, perhaps, chiefly upon that portion of the nutrient materials which did
not pass through the absorbent system when first introduced, but was taken
up directly by the bloodvessels.

- 8ECTION VL—WEIGHT AND DIMENSIONS OF THE FETUS AT BIRTH.

The various phenomena connected with development having been com-
pleted, so far as uterine existence is concerned, it may be useful to note
what has been ascertained with regard to the weight and dimensions of the
feetus at birth : the latter being of much importance from an obstetrical
point of view, though it is a subject which has not received all the attention
it merits from veterinary obstetrists. .

With regard to weight, we find, as might be expected, that this varies
considerably, according to the size, breed, and condition of the parents, and
other circumstances which more or less influence growth,

For the Horse species, Boussingault estimated that foals from parents
weighing from 400 to 500 kilogrammes, weighed at birth 51 kilogrammes.®
According to a table drawn up by Saint-Cyr, it appears that a foal at birth
may vary in weight from 30 to 60 kilogrammes, according to breed and
individual peculiarities; though between 38 to 42 kilogrammes may be
accepted as the average weight.

With regard to the Bovine species, Tisserant has stated that calves weigh
af birth from one-thirteenth to onesixteenth of the weight of the Cow ;
whereas Riedesel gives it as one-tenth. Magne mentions that calves vary
between 20, 25, 45, and 50 kilogrammea. Saint-Cyr alludes to the obser-
vations made at the Agricultural School of Saulsie, France, where Cows of
the Ayrshire breed were chiefly kept. The animals were maintained in good
condition all the year round, and though they were only middle-sized, theis
weight varied between 400 and 650 kilogrammes. The Cows were regularly
weighed, as were the calves immediately after birth, and the register for 1868
gave the following results. The weight varied from 31 to 35 kilogrammes—
the average being 32} kilogrammes. The males were a little heavier than
the females. In twenty-eight instances, the average weight of the calf com-
pared with that of the cow was as 2 to 31.

The average weight of one hundred lambs weighed at the Alfort pens, is
‘gil;;an by Magne as about 4 kilogrammes for both sexes, The males were

viest.

With regard to dimensions, Saint-Cyr justly regrets the paucity of obser
vations which have been made on this important point. It is of course well
known that, in a general way, the feetus is larger than the pelvic opening
through which it has to pass at birth, but we have to ascertain how much
larger it is than that canal, and what is the amount of reduction in volume
to which it has to submit in passing the outlet of the pelvis. Rainard merely
states that some measurements he had made, gave the diameter of the thorax
of calves, from withers to sternum (vertical) as from 10} to 11 inches ; and
the diameter from side to side (transversal) as 6} to 7 inches. Saint-Cyr,
anxious to arrive at some definite conclusion in the matter, in order the better
to understand the mechanism of natural parturition, as well as to gain a
knowledge of how to surmount the difficulties of protracted labour, under-
ook some researches in this direction. His object was to ascertain the

® The kilogramme is equal to 2:205 pounds avoirdupois.
8—2
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ith of the chest, and width of croup of the feetus, these being
s which it is most important to compare with the different
he pelvis of the mother, so as to understand how the former
late themselves to the latter. He gives the name of sterno-dorsal
ticle measurement taken from the summit of the highest dorsal
ternum, and biscapulo-humeral line to the distance measured
lo-humeral articulation to the other; while the dicoxo-femoral
surement of the croup from one coxo-femoral articulation to
om the measurements in the Horse species, we find that a Mare
ifle over fifteen hands in height, and whose pelvis was nearly
8 in width, brought forth a foal weighing slightly less than
and whose sterno-dorsal measurement was nearly twelve inches,
iral line 7} inches, and bicoxo-femoral line nearly 8 inches.
surements of Mares and foals yielded similar results, and give
expulsive efforts the uterus must make to expel the footus.
t cited, it may be admitted that the pelvis of the Mare had,
the following dimensions : inlet of the pelvis—sacro-pubic
thes ; inlet of the pelvis—bi-iliac diameter, 8} inches. In
e dimensions with those of the foal to which it gave birth, it
the biscapulo-humeral and bicoxo-femoral diameters of the
easily accommodated by the bi-iliac diameter of the mother,
by 1} and iinch; but it is not the same with regard to the
meter, which is less by nearly three inches than the sterno-
ihe foetus. It is therefore evident that in order to pass through
line must be diminished at least by three inches.
to the Bovine species, nine Cows were tabulated. The first,
18 11§ hands high, and the width of the croup 18} inches;
the feetus was about sixty-two pounds, the sterno-dorsal
inches, the biscapulo-humeral 65 inches, and the bicoxo-
‘hes. Another Cow was 124 hands high, the width of croup
he weight of the foetus was about seventy-three pounds, the
ameter 104 inches, the biscapulo-humeral 6 inches, and the
345 inches. With a Cow 12 hands high, and croup 18
, which had experienced a protracted accouchmené in conse-
ize of the calf, and which had aborted the previous year, the
etus was sixty-six pounds, the sterno-dorsal diameter 15 inches,
mmeral 7§ inches, and the bicoxo-femoral 8} inches.

—O——

CHAPTER V.

Gestation.

pregnancy, comprises the period during which the female
s young while this is undergoing development. Its considera-

moment, and we will, with regard to it, study it in this
normal physiological point of view: noticing the anatomical
Iterations attending it, the mode of recognising it, its duration
18 of animals, and the exceptional departures from the usual
t to the number of young produced.
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BECTION L—MODIFICATIONS IN THE UTERUS DURING PREGNANCY.

With the development of the feetus, the uéerus undergoes important anato-
mical and physiological modifications, while the system of the mother also
patticipates more or less generally in the phenomena which mark the period
of gestation. The modifications and phenomena are worthy of attentive
notice, not only from the importance they hold with regard to the reprodue-
tion of animals, but also from the practical issues involved in the study.

The anatomical changes in the uterus are those relating to its volume, sfruc-
dure, form, situation, and direction. <

Volume.

With regard to volume, we have seen that during and after copulation the
uterus is congested, and that, when conception has taken place, the thin pulpy
secretion corresponding to the decidua of the human female covers its in-
iernal surface. The vessels, distended with blood, gradually enlarge to a
great size: from the smallest to the largest forming most intricate and beautifal
plexuses on and in the texture of the organ. The coats of the arteries are
thickened to compensate for their distention, and the additional labour they
have to perform ; while the veins are still more enlarged in calibre. The
lymphatics are likewise augmented in number and dimensions; and the
nerves, which were comparatively small in the unimpregnated state, enlarge
and anastomose so freely as to compose & network similar to that of the
vessels—the increase taking place in the nerve termina, not in the nerve
substance,

Structure,

These changes add to the thickness and density of the uterus ; but there
are others still more remuarkable. While the organ is increasing in volume,
becoming raunder, acquiring a greater capacity, and its cervix widening, its
proper structure is exaggerated to an extraordinary degree. This exaggera-
tion, however, does not occur equally throughout ; it is most marked in the
cornua of multiparous creatures at the points where the young are fixed ; in
ruminant animals at the situation of the cotyledons ; and in solipeds at the
part of the body of the uterus corresponding to the feetal placenta. So that,
af least in the early months of pregnancy, it is thinnest towards the cervix.
The increased thickness of the organ, however, never equals that observed in
the human female, compared with which the walls of the uterus of the
domesticated animals are thin.

The firmness or density of the organ is always most conspicuous in the
cornua, and in the operation of “spaying,” or castration of the female, this
serves a8 a useful guide in enabling the operator to distinguish between the
cornua and the intestines, which they so closely resemble in appearance.

But during pregnancy this density seems to diminish, as the organ be-
comes more vascular, and the cervix assumes a much softer condition than
usual.  For instance, in the foetal cornu of a Cow advanced three months in
pregnancy, the thickness of the wall was only 2'5 millimetres, while in the
other horn it was four millimetres. In another Cow at five months, it was
two millimetres in the fostal horn and five millimetres in the vacant one.
The mucosa is thicker, redder, more pulpy and vascular, than before im-
Preguation ; the longitudinal rugm it then exhibited gradually disappear ; the

epithelium covering it usually loses its columnar form; the utricular glands
enlarge—they are longer and their orifices wider, and their secretion, as well

w_ e r a:
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er glands, is increased ; the interglandular tissue is largely

mted by multiplication of the cells of the surface epithelium,
of the corpuscles of the sub-epithelial connective tissue, so
e more widely separated ; while the uterine cotyledons grow
s can be no doubt that new ones appear. Rainard speaks
uterus of several calves and lambs, and finding only thirty
18; while after parturition he has counted more than a
»re recent observers have testified to this fact. In the
nths’ pregnant Cow, Franck found that the horn containing
iy-seven cotyledons and weighed 3,54 zollpfund ; while the

Fig. 51.
ON THROUGH A PorTioN or THE UTERINE COTYLEDON oF¥ A Cow
IN AN EARLY STAGE oF PREGNANCY.

e ; b, Section of Longitudinal Muscular Layer ; ¢, External, and ¢,
s of the Circular Muscle; d, Submucosa, with Vessels ; ¢, Adenoid
‘otyledon ; f, New Tissue of the Placenta Uterina ; g, Section of the
of the Cotyledon, with the Interspaces into which the Feetal Cotyle-
ad; k A, Utricular Glands passing under the Side of the Cotyledon ;
yledonal Vessels ; k, Uterina Mucosa ; ! 7, Epithelial Layer of the

only forty-two placentw, and weighed no more than 0,22

these supplementary appendages of the mucous membranes,
apparatus, of which no trace was to be found previous to
akes its appearance in the form of a large number of small
aucosa, each leading into a depression which was for a long
the dilated mouth of the tubular or utricular glands, but
“crypt ” formed in the hypertrophied tissue of the uterus:
 follicle placed in the interglandular part of the mucous
se crypts are new structures, formed during pregnancy, an

ent of the villi that project from the chorion of the foetus
;he maternal cotyledons or maternal portion of the placenta.
:aight depressions, lying more or less closely together through-
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out the whole of the uterine mucous membrane of the Mare, their cavity
being lined by a layer of tessellated epithelium, and a very fine capillary
network surrounding each. In the Cow, these crypts are assembled on the
surface of the projections designated cotyledons, of which they constitute
nearly the entire mass during pregnancy. In the Bitch, they are only de-
veloped where the ovule is fixed, forming then a glandular layer occupying
thelcontour of the uterine cornu. ,

. The utricular glands do not open directly into the crypts, nor is their
secretion poured into them, but on a definite surface of the mucous mem-
brane between the crypts, the size and areas of which correspond, of course,
to the size and arrangement of the foetal tufts.

Between the fostal and maternal placents, there is always a layer of epi-
thelial cells of varying thickness, which represents the membrana decidua or
seroling of woman. If not during parturition, at least afterwards, all placental
mammals are * deciduate,” more or less. With the Cow and Sheep, for
example, large quantities of cells, possessing the character of epithelial cells
of the pits and crypts of the maternal cotyledons, have been found, mingled
with the villi of shed fetal cotyledons, in the fluid extruded during and after
perturition : showing that a portion of the maternal structure is carried away
at this time. The crypts possess the structural characters of secreting organs ;
and, indeed, we cannot but look upon the maternal placenta and the remark-
ably modified mucous lining of the uterus as a great secreting organ.

In addition to the mucous membrane, the outer or serous membrane is
also hypertrophied, the broad ligaments are increased in every direction, but
especially in length, and muscular fibres are abundantly developed between
their layers, in order to give them sufficient strength to sustain the weight
f(im thczl\:-terus. In the Cow, the fibres even form very distinct intercrossing

The greatest increase of all noted in the texture of the uterus, occurs in
the middle or muscular tunic. There appears to be a vast multiplication of
the fusiform nucleated fibres going on during pregnancy, as well as an im-
mense increase in the volume of those already existing. This tunic gradually
becomes redder as well ae thicker, and the muscular fasciculi more distinct,
and visibly more numerous. The inner layer, composed of circular fibres,
is most conspicuous in the cornua of carnivorous animals, and there they
contract in the interspaces between the young, 8o as to form well-marked
constrictions. The connective tissue which unites the muscular fibres also
Increases during pregnancy, and becomes markedly fibrous,

Sensibility.

With the increase in volume, weight, and capacity, the uterus likewiso
acquires & higher degree of sensibility, doubtless from the development of
its nerves. So that between the cervix, the body, and the cornua, there is
established a sympathetic relation that is sometimes not advantageous ; for
irritation of the cervix, howsoever produced, may bring on violent contrac-
tions of the whole organ, and lead to the premature expulsion of the feetus.
This expulsion, as is well known, sometimes follows copulation ; though, as
8 rule, animals usually do not seek to copulate during pregnancy if left to
their own natural instincts. It may also be a consequence of manipulation
by the hand of the explorer.

This contractility of the uterus is sometimes evidenced before parturition,
when animals have been killed and quickly opened. Colin has witnessed
well-marked movements in the uterus of a Cat which contained five young—
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n and two in the other ; these contractions were most ener-
wstricted spaces between the feetuses. The same talented
ologist has seen similar phenomena in Sheep at different
tion ; the cornua contracted and dilated alternately, ap-
1drew from each other or the body of the uterus ; the move-
sometimes for forty or fifty minutes after the animal’s death.
ow opened when alive, the same contractions were noted ;
re active and stronger under the influence of a slight irrita-
a changed their form in contracting ; they shortened sens
10 twisted on themselves at their anterior extremity. In a
ontractions were seen.
1g ago remarked that, even in the unimpregnated animal, these
ions were present—though they were most energetic in the
3, Cats, and Rabbits he opened, the movement being spontane-
tic, like that of the intestines, and that it continued in the
n it was removed from the body. Those veterinarians who
ion to insert their hand into the uterus of one of the larger
it the foetus or for any other object, must have been astonished,
mbarrassed, at the firmness with which the arm was grasped
ring the expulsive efforts the creature made.
contractions are very powerful, and in all probability their
zous to that of the intestines; extending from the extremity
owards the cervix in a peristaltic manner, particularly in
hich, like the Bitch and Pig, have very long cornua, and the
one after another in them.
in sensibility, which the uterus acquires during gestation,
red as the organic cause of its contractions; the sensibility
y gradually diminishing after parturition, during which it
ree. Its contractility, which signifies also its retractility,
ntract on itself after delivery, and to nearly obliterate its
pid diminution in the capacity of the organ closes the orifice
which open on its internal surface during the act, and thus
emorrhage.
tion, however, appears to be concerned in the expulsion of
hen, as at other times, it is entirely independent of the will.
nsity is not always related to the strength of the animal;
nd paralyses the contractile force, as is seen in primiparous
en the contractions have been vigorous, the uterus rapidly
i if they have been slow and weak, the organ slowly contracts
n it does not contract quickly after delivery it is said to be
cause is to be found in the expenditure of its contractile
rough excessive distention, a delivery too prompt or too slow,
ness of the maternal system. By long exercise, like volun-
ose of the uterus become weakened ; so that when the act
a8 been protracted, the contractions of the organ become
or cease altogether. Opiates and narcotics generally pro-
ffect, and are therefore successfully administered when the
too energetic or painful during delivery, or before abortion.
s are stimulated by irritation of the cervix or body of the
is produced by retention of the whole or a portion of the
on of the cervix by the finger, frictions on the belly, the ap-
. to this part, or the admijpjstration of ergot of rye.
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Form.

The uterus, after conception, begins to change in form as well as in volume
and structure ; this alteration, like the others, proceeding pari passu with
the development of the feetus. The body becomes round, and in the car-
nivora, as already described, the cornua elongate and show the alternate

Fig. 52.
TeZ GrAvID UTERUS OF A MULTIPAROUS AND UNIPAROUS ANIMAL.
A, Multiparous Uterus : a, al, Ovaries ; b, 5!, Fimbris of Fallopian Tubes, ¢, ! ; 4, dI,
Cornua of Uterus—that on the left contains four Embryos, on the right two, one o:
gamen

which is ex ; ¢, Body of Uterus; f, Vagina; g, g, Mesometry or Li
of Uterus. B, Uniparous Uterus : ¢,cl, Fallopian Tubes ; ¢, Body of Uterus, con-

taining early Uterine Ovam ; f; Vagina. C, Early Uterine Ovum.

dilatations and constrictions due to the presence of the young in their
cavities. In the Mare, Cow, and Sheep, if there is but one feetus, a single
hom is enlarged—usnally the right—to contain the posterior limbs, and the
other is relatively smaller and contracted, and looks a mere appendage.

a carnivorous animal contains only one fotus, it is developed in the
horn, and not in the body of the uterus, and it is not until parturition com-
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descends into the latter; should the creature die before
pring will be found there. In this species each horn gene-
e or more young ; should there be only two, one occupies
t when there is only one feetus, it is then in one of the

aking place in the cervix of the uterus during pregnancy
curately ascertained in the domesticated animals; as in the
1ere is usually no occasion or necessity to make an exami-
he larger the risk of injury to the examiner, and of abortion
ilitates against such an investigation. It is only known as
lens at the termination of gestation, and loses its cervical
. a8 its longitudinal mucous folds. It may also be noted
firm and dense at ordinary times, its texture becomes gradu-
tic ; while it dimirishes in length, its projection into the
lessened, and indeed at a late period almost effaced, it ap-
1 a kind of ring separating the uterus from the vagina, and
ies a little open. Not infrequently the cavity of the cervix is
,adherent, glutinous matter, sometimes soabundant that it also
os, and forms an unpleasant obstacle to exploration, though
ere with parturition. We have already alluded to the sen-
cervix. The cornua, also, in becoming wider lose their
yrior curves.
Situation.

anot change its form and volume without altering its sifua-
nd until a certain time after conception, the body of the
:d in the pelvis, but as it and the feetus increase the position
i causes an alteration in the situation of other organs. In
ully displaces the pelvic flexure of the colon lodged in that
8 forward below that intestine, towards and beyond the

on the floor of the abdomen, in proximity to the diaphragm,
T, towards the termination of pregnancy. In its develop-
d chiefly in the middle line of the body, slightly inclining
se of the large mass of the colon occupying the right flank.

the uterus pushes the rumen and ceecum out of the pelvis,
1 of intestines to one side, and extends between the right

and the abdominal walls. The presence of the rumen
:auses it to deviate somewhat to the right.

animals, in which the young are placed end to end in the
¢ rest on each eide of the floor of the abdomen and curve
Pig they incline somewhat to the right side, though in both
wove its corresponding mammary line.

1anges are taking place, the broad or lateral ligaments are
by becoming unfolded and lengthened, and the uterus in its
xtends backwards as well as forwards. The cervix, firm and
hes the vulva, and to such a degree sometimes that, in cer-
itle—particularly those which have the pelvis wide and
rly, and bear large calves—the posterior portion of the
tween the labia of the vulva a month or more before par-
cially when they lie down.

ws, however, whose abdomen is very pendent, the opposite
uterus, in passing forwards and downwards, carries the
of the vagina behind it, and this cavity becomes lengthened

o Google |
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and constricted posteriorly, while the cervix is shortened, and the vulva ap-
pears to be deeply buried between the tuberosities of the ischium.
Direction.

With regard to the direciion of the uterus, it is to be noted that its hori-
zontal position in the domesticated animals obviates those lateral displace-
ments which are so frequent in woman, its weight and that of its contents
maintaining it in an antero-posterior direction, and in a line with the body
of the animal. This direction rarely varies to any appreciable degree, and it
is only in 8 case of hernia at the flank, which is very uncommon, that it
inclines to one side. The only marked inclination it assumes is forward and
downward in Cows whose abdomen is very wide and pendulous. Otherwise,
the uterus keeps its normal direction. Rainard draws attention to a form of
abdominal hernia which gives the uterus a particular direction; it is that
which takes place in the Mare or Cow, in the vicinity of the crural arch,
'lv)hen the uterus, or one of its horns eonta.iﬁ)ing btéhe foetus, descends betll:ind
the corresponding mammary gland, or into the subcutaneous connective tissue
of the inguinal rggion, formingg a large tumour in which the limbs of the
young animal can be felt.

Another change in the direction of the uterus, which it is most important
to consider in the larger animals, is the more or less complete rotation or
twisting on its axis of this organ: its upper face becoming the lower, or
again become superior after describing an entire circle ; for this torsion occa-
sions serious changes in the form of the cervix and the direction of its
cavity. The position of the cervix is the inverse of that of the uterus, being
always found on the side opposite to that of the new direction of the organ
itself ; it is directed upwards if the uterus is downwards, and if the latter
twists to the right or left the cervix goes to the left or right. Cases are
mentioned in which torsion of the cervix itself has been found ; and though
it has been argued that the lateral ligaments would not permit this malposi-
tion, yet there can be no doubt as to the fact. Lecoq of Bayeux, cited by
Rainard, found in a Cow that had died through non-delivery, the upper face
of the uterus turned downwards to the floor of the abdomen, the rotation
having taken place from right to left ; the utero-vaginal portion was twisted
on itself, and the suspensory ligaments were themselves twisted around this
part. Numerous cases are recorded which incontestibly prove that during
pregnancy, the uterus perform a half or even a complete revolution, on itself,
producing torsion of the cervix and the posterior part of the vagina, and
consequent strangulation of the organ near the neck by the suspensory liga-
ments ; so that spontaneous delivery of the young animal by the natural
Ppassage is impossible.

Influence on and Alterations in Position of Neighbouring Organs.

The alterations occurring in the uterus necessarily bring about others in
the neighbouring organs with which it has mechanical relations. The
changed position of the organ in the abdominal cavity has been alluded to.
In the Mare and Cow the horn in which the limbs of the fetus is lodged
becomes extended and displaces the intestines, pushes the stomach more to
the left, rests on the liver, and is an obstacle to the free movements of the
disphragm. The suspensory ligaments of the uterus retain that organ and
the cornua in sifu ; but when they, in the early stage of gestation, begin to
extend forward, the vagina is lengthened, until at a later period, when the
&1z of the feetus forces the uterus backwards into the pelvic cavity, that
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ushed back and forms a circular enlargement in the vulva. Its
ane, owing to the compression and the increased circulation of
it, assumes a violet or dark-brown tint, and appears to become
ile it secretes a larger quantity of viscid mucus.
e the gravid uterus exercises on the bloodvessels of the hind
vulva and rectum, retards the venous and lymphatic circula-
towards the end of gestation, and especially in the Mare, there
y cedema of these parte. This cedema is all the more marked,
well as in the Mare, when the compression is greatest at the
 of the abdomen, towards the commencement of the saphena
 velns.
. is always greatest in those cases, somewhat rare, it is true,
e is a giving-way of the abdominal parietes near the crural
e of the mamme, when the uterus forms a hernia beneath the
ere is seen an enormous swelling at the upper part of the limb.
increases notably in volume, and it and the teats are tense. In
, the prominences of the mammss, especially the ventral ones,
by two rows of elevations on each side of the linea alba,
ond to the portions of the cornua in which the young are
ed, and where they form projections on the wall of their sac.
e in volume and the various changes which the gravid uterus
ing about alterations in and frequently derangement of certain
she animal. Fortunately, however, these alterations are slow
so that the different organs concerned generally adapt them-
: changed condition without much inconvenience. The animal
and slower in movement, and is more desirous of quiet and
8 gestation advances. These indications are observed at amn
At the same time the abdomen enlarges and changes ite shape:
inded and projects below, and on each side beyond the crural
the flanks become hollow, the croup and thighs wasted-looking,
m and external tuberosities of the ilium meore salient.
iesticated animals there are not observed those disturbances in
organs so marked at the commencement of pregnancy in
the contrary, immediately after conception, possibly because
isappeared, the appetite is increased, digestion is easier, and all
phenomena seem to acquire increased acthty ; more use ap-
ade of the food in the economy, and there is a notable tendency
‘his tendency has been taken advantage of by breeders and
mals which are destined more for food than reproduction ; and
:«d for slaughter are usually rendered pregnant, and fed until
iddle period of gestation, when they have reached their most
ndition : as towards the last period this tendency vanishes, and
ore apparent, due to the increased demands of the feetus and
mnt of the mammary glands.
ses, however, and particularly with the Cow, the appetite be-
hat depraved, the animals eating soil, gnawing the walls or wood-
¢ stable, drinking foul water, etc.
ncreased bulk of the uterus, as has been observed, the abdominal
organs experience more or less the effects of the compression it
hem. The diaphragm is pushed forward, and diminishes the
he thorax, and the expansibility of the lungs; the ribs, en-
" the weight of the feetus, are raised with difficulty by the
ispiration, so that respiration is frequent and shallow, and the
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creature is readily “blown ” and fatigned. Digestion is a little impaired and
tardy, and slight constipation is not rare. The strain induced by the uterus
on the vagina, and indirectly on the neck of the bladder, causes attemptsat
micturition to be more frequent ; while the compression on the liver, vena
port» and vena cava, explains the mechanical obstruction to the circulation
and consequent cedema, particularly in the Mare. '

In addition to all this, the blood is more or less modified. Its absolute
quantity is not diminished ; on the contrary, it may be increased to a certain
extent ; but its corpuscles diminish in number in a very perceptible manner,
giving rise to a serous plethora more allied to anemia than anything else.

SECTION IL—POSITION OF THE F®ETUS IN THE UTERUS,

The position of the feetus in the uterine cavity is pretty well constant in
the same species ; and this position it retains more or less during intra-uterine
existence, and until parturition occurs, when it is changed.

Brugnone, cited by Rainard and Saint-Cyr, writes: * If the uterus of a
Mare is opened longitudinally at the ninth or tenth month of gestation, we
find the foetus with its head directed backwards, and bent in such a way that
its Jower jaw touches the throat and its mouth the breast. It forms an arc
of a circle ; the neck being in contact with the sacrum, and the spine being
bent round is tarned towards the right or left side of the lower part of the
sbdomen. The limbs are flexed : the fore ones in such a manner that the
knees reach the middle of the head and the feet the umbilicus ; while the
hind limbs are doubled under the abdomen. The croup and haunches are at
the bottom of the uterus, in the vicinity of the stomach.”

Colin states that towards the termination of pregnancy, the fetus of the
Mare lies with the belly upwards, the hinder limbs in the longest of the
ulerine cornua, and the anterior limbe and head directed towards the cervix
uteri.

In the Cow, according to Saint-Cyr, the uterus is curved downwards, the
superior convexity of the body being prolonged forward by the cornu in
which the foetus is partially developed. When the uterus is opened, the
feetus is discovered with the head bent back, the body much inclined and
looking as if almost lying on one side or other, and pressing on the empty
cornu, which is considerably less developed than that of the opposite side,
and which also is lower. Otherwise, like the foal, the calf is curved en are,
the head more or less near the sternum, and the limbs flexed and close
together (Fig. 36).

According to Colin, the belly of the feetus is downwards in ruminants,
and towards the concavity of the cornua, the head being directed back-

In multiparous animals, the fotuses are distributed in the two cornua, one
after the other, the head being usually turned toward the cervix uteri, some-
times to the opposite side, and the abdomen lying towards the concave por
tion of the cornua, where the broad ligaments are attached and the vessels
eater. In the Sow, however, it has been noted that the young lie in a con-
trary direction ; the head, instead of being presented to the cervix uteri, is
turned towards the ovarian extremity of the cornua, though the abdomen
and limbe always correspond to the concave border of the horns, as it is there
the placenta is situated.

. In forty-three Cows and Sheep, Colin found in twenty-five the fostus in the
Tight cornu, and in the left cornu in eighteen. At first sight it might be sup-
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» preference for the right cornu was due to the impediment
relopment in the left by the large digestive organs of these
this difference cannot have any influence on the function of the
shiscence of the Graafian vesicles in the right being apparently
; than in the left. In multiparous animals, the foetuses are
1 number in both cornua, though neither of the latter has a
atage over the other in this respect.

n of the feetus towards the termination of gestation may vary
nd even frequently, owing to the active reflex movements
rms ; and to these energetic movements, it cannot be doubted
ifficult presentations which the feetus offers so frequently (at
species) ab birth,

SECTION IIL.—SIGNS OF PREGNANCY.

ced thus far the process of utero-gestation, we have now to
8 by which this process reveals itself. This study is very im-
reral respects, to the comparative pathologist, or rather to the
geon, whose science extends beyond pathology, and who is
led upon to give an opinion as to whether an animal is or is

‘hich announce pregnancy are numerous and varied, though
11 reliable, and several are very deceptive, and not peculiar to
«deed, it has frequently happened that animals whose condition
certain have brought forth young, and others have done the
giving rise to any suspicion that they were pregnant ; though
nembered that at first there is nothing present to guide one in
inion as to the animal having conceived.

s, in order that a correct opinion may be arrived at, the most
s must be taken into consideration, as well as those which are,
nequivocal : indeed they ought to receive, for this very reason,
inary attention ; as it is a matter of much moment, and par-
ges of jurisprudence, that the veterinarian should be able to
ly as to the presence or absence of pregnancy.

sis of pregnancy is not always easy, and it is all the more diffi-
ge is early.

study the signs of pregnancy conveniently, it is usual to divide
se categories as follows: 1. The rational, physiological, or subjec-
The material or objective signs; 3. The sensible signs which are
observation and manipulation to ascertain the presence of the
is study, of course the larger animals will be more particularly
cause of their relatively higher value and importance, their
of gestation, and also because the veterinary surgeon is most
sulted as to their condition.

Rational Signs.

sveral rational signs due to the modifications brought about in
f the pregnant animal, and manifested by alterations in tem-
racter, and aptitudes.

n of heat or rulling is, perhaps, the earliest subjective, though
not the most certain sign, of gestation, and may even lead to
is usually manifested soon after conception has taken place (six
) by & diminution in the venereal excitement which marks the




GESTATION. 27

period of cestrum ; the animal is comparatively tranquil and does not exhibit
any deeire for themale, neither does she neigh, paw, or show the usual con-
comitant symptoms of “ heat.” If the male approaches, the sexual desires
are not excited, and in refusing him the female may even resort to aggressive
movements. So that it has usually been held as a sign of conception, if the
female refuses the male soon after copulation, and particularly if a month or
two has elapsed, and the Mare is in good condition and well fed. But in
some cases the symptoms of “ heat” persist for soms time after this act, and
the erethism of the generative organs is not allayed, although in reality im-
pregnation has taken place ; and in very exceptional instances the * heat”
will return after having disappeared for a certain time. Some Mares pregnant
for two or three months, and especially those. which have been put to the
stallion early in the year, will exhibit indications of cestrum when the
weather becomes warmer and the pastures afford more nutriment. When in
this state the female may again receive the male, and it may even happen that
asecond fecundation takes place at this time; thus occasioning those somewhat
unusual conceptions which give rise to superfeetation—though if pregnancy
is somewhat advanced, it is dangerous and may occasion abortion. A story
is told of a Mare in the Saint-Leger stud, France, which, after being pregnant
for some months, yet showed symptoms of “heat.” Louis XIV., who was
more inclined to favour the desires of the animal than to listen to the opinion
of Garsault, the famous equestrian of that period, ordered her to be put to
the stallion. This was done, copulation took place, and the Mare aborted.

Stallions exclusively employed for covering, frequently refuse to approach
pregnant Mares in which the “ heat” persists or reappears ; though this is not
always the case, particularly with young stallions.

In the Cow, as in the Mare, cestrum may continue or reappear after
fecundation ; though as a rule, I believe, the male refuses to copulate again
when the female is in this condition. ¢ Very often,” says Grognier, *“the
Mare and Sheep, as well as the Cow, manifest signs of ‘heat ;' but the Bull,
better than the Stallion or Ram, knows the indications of gestation, and
abstains from having intercourse while they are in this state.” M. Magne
remarks that the Bull accustomed to consort with pregnant Cows, smells at
them as it does at others going with it, but without being excited by their
emanations. Exceptionally, however, it must be noted that Cows have been
known to manifest cestrum regularly, and to receive the Bull, even a month
before parturition. But these instances are very rare. For cattle, therefore,
it is an almost certain sign of pregnancy when the Bull refuses a Cow, though
the latter may be in heat.

mSheep cstrum may continue after fecundation, and the Ram may
cop

In general terms, then, it may be said that the cessation of cestrum before
its regular period, and soon after copulation, indicates that conception has
taken place ; that its persistence or reappearance in the Mare and Sheep some
time after the first copulation, does not absolutely imply that impregnation
has not occurred, even though the male again consorts; but if it frequently
appears it is a presumption that the female is not only not pregnant, but that
fezundation is not readily induced.

1t has been generally observed that a change takes place in the character
of the animal which has conceived, and this sometimes almost immediately
after conception ; the change being something analogous to that produced
after castration. Mares which were previously vicious, troublesome, or un-
steady when in “ heat,” are nearly always gentle and tractable when in foal ;
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the genital excitement which caused their capriciousness or viciousness being
allayed, they are no longer under its influence. This change, when occurring
after copulation, is a valuable sign of successful impregnation ; and though it
may sometimes fail, yet when present, it can scarcely lead to a mistake. If,
on the contrary, the animal has not been fecundated after one or more cover-
ings, its vices become exaggerated when again put to the Horse.

In the Cow a similar phenomenon may be remarked, though it is not so
frequent or prominent as in the Mare.

The other animals are seldom so irritable in their disposition as to lead
any one to notice a similar change in them.

A tendency to fatten is such a notorions consequence of impregnation, that
with the Cow and Sheep graziers usually resort to it in order to get these
animals in good condition for market, when they are intended for alaughter.
But this aptitude is most marked in the early months of gestation ; for in the
Cow towards the last three months, and in the Sheep and Pig at the last
month, when the mammse begin to enlarge, there is a tendency to lose condi-
tion. According to the butchers, there is less internal fat, and the animals
altogether are not so heavy as they appear externally, when gestation has
advanced. It often happens, particularly with Cows, that the appetite is
depraved, the animals eating earth, drinking filthy water, licking walls, and
grawing innutritious substances.

Coincidentally with the progress of gestation those animals employed in
labour for speed or draught, lose their vigour somewhat, particularly towards
the end of gestation; they become “soft,” and their paces slower and heavier,
requiring more urging to make them perform a certain amount of work.
They, if Mares, trot, gallop, and jump with more fatigue, and yield them-
selves far less readily to inordinate exercise than before: either because their
temperament alters, their instinct urges them to preserve their progeny, or
the feetus itself physically embarrasses them in their movements.

But this is not always a sure sign; for sometimes, though rarely, Mares
will perform their work with the same energy and speed as before conception,
even up to a very brief period before parturition commences. Taken with
other signs, nevertheless, this may afford assistance in diagnosing gestation.

At pasture, Cattle and Sheep are more tranquil, and rest much ; as do also
Pigs and Bitches during this period.

Material Signs.

The material, physical, or objective signs are those depending upon the change
in volume of the abdomen and the mamme, the appearance of the milk in the
latter, alterations in the composition of the urine, and increase in weight of
the animal.

The abdomen enlarges in every direction, and at the same time changes its
shape. It descends or “drops,” becoming larger inferiorly ; the flanks become
hollow, and the spine appears more concave in the dorso-sacral region; while
the lateral portions of the croup sink so much as to make the sacrum and
haunches towards the root of the tail, look more salient. These phenomena
are progressively developed as gestation approaches its term, when they are
very evident. In the Mare they are irregular in their appearance, commencing
three or four months after conception, and do not possess the same value in
every instance ; for there are some animals in which the abdomen is scarcely
at all unusually developed, and particularly the Mare, which is primiparous,
until near parturition ; and others, generally those at pasture, or which have
had a pumber of foals, that always have the belly considerably developed and
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pendulous, and in which it is difficult to perceive any increase, even when
they are in foal,

Besides, some diseased conditions—as ovarian dropsy, uterine polypus,
hydrometra, ascites, etc.—may give rise to amplification of the abdomen; and
it must not be forgotten that Mares fed on poor fibrous forage not unfre-
quently have the belly enlarged. So that of iteelf this is not at all a sure
criterion of pregnancy.

Taken in connection with the other signs, however, the increase in the
abdomen—most marked towards its inferior third, and becoming evident
towards the fifth or sixth month of pregnancy—has a certain value. It is
most noticeable, perhaps, in looking at-the animal from behind ; though re-
peated examinations at various intervals may be necessary to cnsure cer-
tainty, and in important cases recourse may even be had to measurement of
the abdomen.

The enlargement of the mamme is a sign which varies considerably in dif-
ferent species, according to the condition of the females. In primiparous
animals, as the Mare and Cow, they begin to increase soon after corception—
towards the second or third month. The udder is more prominent and firm
to the touch, loses its wrinkles, and the teats are more visible. This appear-
ance is generally only ephemeral and partially disappears, to reappear again
more markedly after some weeks ; then to subside and show itself several
times during the process of gestation.

Besides this mammary enlargement in the primipare, and which may be
accepted as a certain indication, these glands furnish, towards the last third
of the period of gestation, a yellow, viscid, transparent liquid—the colostrum
—similar to white of egg, and which can be easily extracted from the teats by
milking. In the last weeks of pregnancy this liquid sometimes becomes white
and opaque, as well as less viscid, and is then milk, When the animals have
bred several times, the increase in the size of the udder is only remarked in
the last dlays of gestation. In milch Cows, and particularly in those which
are not good ““ milkers,” another sign is to be found in the diminution of the
lacteal secretion, and the shrinking of the gland some time after conception—
usually about the twentieth day.

In the pregnant Mare which still has a foal running with her, the secre-
tion of milk also ceases some time before parturition, and the animal appears
to be aware of this, for it weans the foal generally between the sixth and
¢ight month.

In the smaller animals, the enlargement of the mammm and the appear-
ance of the milk are usually remarked earlier, and more regularly, than in
the larger creatures,

Though, in a natural state, the mammary glands are only intended to
furnish aliment to the young creature until it is sufficiently strong and active
to find its own food, when they suspend their function ; yet domestication
has greatly modified their secretory power in some species—as with the Cow,
Goat, and sometimes the Ass and Sheep—and the secretion of milk becomes
analmost permanent office. Not only this, but at times the secretion, as ob-
served in the unimpregnated Bitch, is very anomalous and unnatural. In
the non-pregnant female of various species—not excepting the human species
—the secretion may appear naturally or be induced by mulsion or frequently
repeated suction of the teats, even in very young creatures, a short time after
birth; and what is more astonishing, male animals have, in rare instances,
assumed a function which is always looked upon as specially characteristic of
the female sex at the maternal period. So early as the days of Aristotle—

9
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18 & he-goat which yielded milk, this strange phenomenon has
s observed ; and M. Lecoq testifies to an ox, in process of fat-
1g the four rudimentary mamms increased in volume and yield-
ch furnished cream, and became casein when an acid was added

terations in the composition of the urine have been reported by
f Gunsback, which, with other circumstances, might, if found to
hy, be valuable as an aid to the diagnosis of pregnancy. He
:d that the salts of lime in the urine diminish in proportion as
quires these for the formation of its bones ; and his discovery
ted by a chemist whose analysis of this fluid, obtained from a
re, shows that the lime lessens very much as the time for par-
vs nigh. At the fifth or sixth month it is diminished fifty-five per
ceventy per cent. from the sixth to the ninth month.

n proposed to weigh animals which are suspected to be pregnant,
tervals ; an increase in weight being an evident accompaniment
i the factus. In this direction, Rueff has recorded that Mares,
fourth or fifth month of pregnancy, have shown an average in-
ight of more than eleven pounds in eight days, und he particu-
nends this aid to diagnosis, which appears to be most useful

noted as an additional aid to diagnosis, that with the progress
the mucus membrane lining the vulva and vagina becomes
| assumes a red or bluish-red hue, instead of its usual pink
towards the termination of pregnancy, the secretion of vaginal
cularly in the Cow, is largely increased.

nuwmerous signs are by no means to be implicitly relied upon,
they are not infallible in proving the existence of pregnancy in
some of them are only noticeable at a late period, while others
nt. It is necessary in taking them into consideration, to dis-
se animals which are kept at pasture and destined for breeding,
vhich are kept in the stable and used for various purposes. With
: cessation of cestrum and the refusal of the male are almost cer-
ons of conception ; while, with the latter, the same phenomens
result of fatigue or bad food and management.
ard to fattening, change of temper, etc., it is evident that they
. upon other causes than gestation ; and the obesity can only be
suous in primiparous animals, or those which are not rearing
Mares or other creatures put to the male a few days after partu-
ot likely to accumulate fat and rear their progeny at the same
:n, however, all the above signs are manifest in an animal, they
very strong presumption, though not an absolute certainty, as to
2. It is not until a later period, when the abdomen hegins to
ore rapidly in volume, the animals become sluggish, and the
large and secrete the oleaginous fluid just described, that the
" pregnancy might safely be affirmed.
aces of error in diagnosing pregnancy in the first half of the
iumerous, and even up to a later stage—until parturition, in fact
licative signs may be absent. I know of an instance in which
ate Mare was ridden to hounds until the day before it gave birth
ial, and died itself.
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Sensible Signs.

To obviate ‘a3 much as possible the rigks of error in diagnosing pregnancy,
various expedients have been devised and resorted to, in order to ascertain
with certainty the presence of the feetus in the uterns. Some of these are
as barbarous as they are stupid. One especially merits the strongest con-
demnation ; this is poaring :water into the ears ‘of the' Mare -or Cow, under
the supposition, that if the animal is not pregnant it will shake its whole
body to get rid of the fluid, but if pregnant that it will:only shake the head
and ears. Amncther cruel and dangerous test is causing .these animals, bus
especially the Mare, to run very quickly for a certain time, and to give them
cold water.to drink or oats to eat immedintely afterwards, in order'to excite
inordinate movements in 'the. faetus.© It will readily be understood that
these, and other vicioons prastices, are very likely to produce abortion, and
that they should therefore be discountenanced and discontinued. The only
useful and practicable means that can be resorted to, are those which appeal
to the senses of touch, sight, and hearing. But it must -be remarked that
these have fewer opportunities for their exercise, and are more limited in
their application, in animals than in woman. e

To feeling or touching; watching the movements -of the feetus as they are
manifested externally, and awuscultation, we must mainly rely, and these
afford, with the other signs, the only conclusive evidence we can obtain.

The indications obtainable by manual exploration are throngh the abdominal,
vecdal, and vaginal touch. The feel of the abdomen does not yield equally
certain results in all the domeésticated animals. In those which are small, as the
Bitch and Cat, a little careful manipulation will render the - presence.of: the
creatures in ulero very evident towards the middle period of geststion ; but
in the larger animals—the Mare and Ass on the one hand, and .the Cow on
the other—there exist considerable differences, as pointed out by Trasbot.

With the Cow, after the fifth or sixth month, the presence of the fetus
can be readily ascertained by this means; but in solipeds, it is not until
the seventh or eighth month that the same information can be derived ; and,
besides, it is not always easy to apply this mode of investigation to these
animals, from their fidgetiness. It is better to examine the:animal when it
is standing, as the signs are not so perceptible when it is recumbent. The
examiner stands on the right side-of the Cow, the left.of the Mare, with his
back towards the animal’s head, .and: applies the palm of his right or left
hand against the abdomen, immediately below the flank, and about eight or ten
inches in front of the stifle, and just above the udder, pressing moderately,
the other hand resting on the back. At this part of the abdomen a hard volu-
minous mass can be felt in the uterus, while the movements of the fetus are
perceptible, as it stirs at. irregular intervals; and causes ‘the jerks and shock
of its displacements to be communicated to the walls of the abdomen. These
movements are strongest in the morning, and are more distimet if the
mother is eating or drinking, especially if the water is cold, or immediately
after feeding. Some old autharities recommend that, to render the movements:
of the feetus more perceptible, the Mare should be trotted, then put in the
stable and given soms food, and then, by placing the hand on the before-men-
tioned region, the foal will be felt if it is there. The dilatation of the stomach
by food compresses the other abdominal organs, and especially the uterus,
and the inconvenient displacement excites the young. creature to movement.
The ingestion of fluids does the same, and particularly if they are cold ; for
then they powerfully affect the foetus by the uncomnfortable aex;sahzon they
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Cold water thrown against the belly, or the application of
hand, will produce a similar effect. In the Cow, smart com-’
16 abdomen with the closed fist, at the part just indicated, so as
terus upwards and allow it to return with a little force, is also
d of ascertaining the presence of the fetus, and will prove suc-
simple application of the tlat of the hand will fail. It is most
eed when there is not much food in the stomach and intestines;
is then much easier displaced. When this compression has
ith some energy, the uterus strikes the abdominal wall immedi-
:ds, and then there can be perceived a firm voluminous mass ;
arus containing the feetus.
advanced period, in the last two months, the movements of the
easily remarked as it jumps about briskly, striking the interior
en at brief intervals. This, and the other signs appreciable at
ves no doubt as to the existence of pregnancy. The fostal move-
rer more marked and precipitous than immediately before abor-
te period of gestation; they are then energetic, and to all
mvulsive.
maller animals the same methods of exploration may be resorted
;he same, or even more marked results. The perceptible move-

feetus of course settles the question as to pregnancy and the
e young creature; but their absence is not conclusive as to the
it has not unfrequently happened that the feetus remained in-
is kind of excitation, and yet was alive at birth. The tests
)lied more than once in these doubtful cases.
noted that the ¢“feel ” of the abdomen distended by the uterus,
nt when the distention is caused by fluid, flatus, etc. The
ir is firm, hard, elastic, and defined, preserving its form in all
1e body ; whereas in ascites the defined tumour is wanting,
)ercussion on compression at the flank of the Cow, the fluid obeys
avitation, and the abdomen has not the same firm, elastic feel
11 aid in distinguishing between pregnancy and tympanitis.
eased conditions of the uterus, however, a diagnosis is very
the next means of exploration will have, in some of these
cases, to be adopted.
ration, as well as that by the vagina, can only be successfully
the larger animals, because of the small dimensions of these
ch creatures as the Bitch and Cat. The risks attending this
ination have been at times much exaggerated, and there is
le danger to the animal so long as reasonable precautions are
oduce injury ; the feetus has even been pushed gently about
without any accident to it or the parent. After the third
afford an indication of pregnancy.

» an animal per rectum it should be standing, and, if dangerous
ae twitch may be applied to the nose, or for safety to the
ind limbs must be secured ; with the Cow the nose seized by
n assistant and a horn by his other hand, will be sufficient.
ould be emptied of the feces it may contain, so as to allow the
d arm of the explorer to be introduced and freely moved about-
omen is large and pendulous, it is useful to.place the ani

than behind, and to have the lower part of the belly raised by

ach side, by means of a gheet or sack, or even their hands joined

. to throw the uterus backwards and upwards; though in the
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majority of cases theso measures are not necessary. The hand being passed
into the rectum to beyond the brim of the pubis, it is opened and the palm.
placed on the lower surface of the intestine and gently pressed downward,.
towards the floor of the abdomen ; when there will be felt, if the animal is:
pregnant, a hard irregular mass, more or less voluminous according to the-
stage of gestation, and capable of being displaced to a certain extent—evem
partially brought into the pelvis, if parturition is near. In this case, the:
head or other parts of the faetus can be distinguished through its envelopes:
and the uterine and rectal walls. But if pregnancy is not so advanced,—say
only at the sixth month, the foetus cannot be so readily felt, and it may
happen that at this period it is situated low down in the abdomen, or well
forward in one of the horns of the uterus, and lying to one side of the mesial
line (nearly always to the right in the Cow); so that an inexperienced or
careless examiner might miss it altogether at the first exploration. This
error can be avoided by carefully moving the introduced hand to the right
and left as far as the intestine will permit, with the animal’s body inclined
backwards and the belly raised by assistants, as just described. The foetus
should be excited to move, if possible, so as to guarantee its presence.

The difficulties are greater if it is desired to know whether the fetus is
alive or dead. Sometimes we may at once perceive the movements of the
young creature in the uterus ; but at other times it is motionless, and cannot
be made to exert itself except by moving and pushing it several times. This,
however, is not commendable, unless performed with the greatest gentleness
and care ; and if there is nothing urgent, it would be preferable to make an
examination at another time, rather than incur the dangerous results that
might follow this manipulation.

The prominences of the feetus might be mistaken for the hard masses of fces
lodged in the intestines; but a distinction can generally be made by the
rapidity with which these prominences appear and disappear through the
sadden movements of the young creature, compared with the slow, regular,
peristaltic motion of the intestine and its faecal contents.

Vaginal exploration, as .mentioned, can only be practised on the larger
animals. It is not attended with any more danger than the rectal examina-
tion; but though it is of great value in woman, especially when balloftement®
is resorted to, yet it is not nearly so useful in animals ; for in consequence
of their horizontal position, this repercussion is not possible. Neither is it
8o valuable as the exploration per rectum. It is practised with the animal
in the same position as for the last-named examination, and the hand, well
lubricated with soft soap or, better still, with olive oil, is inserted
into the vagina as far as the cervix uteri. In the first months of gestation
the uterus descends inte the abdomen ; consequently, the vagina is longer
and more inclined downwards in front : while the feetus is beyond reach of
the hand. Towards the fifth or sixth month, the uterus, in expanding in
every direction, approaches the vulva, and the canal of the vagina being
shortened, it can be perceived in the pelvic cavity. The same manipulatory
manceuvres as were practised in the rectum, may be employed in the vagina

* The ballottement or repercussion to ascertain the presence of a feetus in woman, is produced
by the operator placing l:‘i‘;fatien.t in the upright position, or if in bed, raising her s! oulders.

forefinger is then introduced into the vagina and placed on the cervix uteri, while the other
hand is employed to keep the uterine tumour steady ; then suddenly but slightly jerking up-
wards the point of the introduced finger, a tion is experienced of something having receded
from it, and which he will perceive to fall again on tho point of his finger in a moment or two.
The jeck of the finger upon the head of the feetus causes it to float upwards a little in the liquor

amnii, and its wej ?trmaku it descend again. We have seen that a kind of external, or flank
Sallott, ¢, can be practised in the Cow.
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at this time, but the results are far from being so satisfactory ; the vaginal
examination should, therefore, never be preferred, to that by the rectam.

Ballottement may be resorted to in the smaller animals, by placing them
in a vertical position ; but the other signs of pregnancy are usually so mani-
fest in them, that generally there is little difficulty in dmgnosxng their
condition.

Auscullation has not been much employed in the dmgnosxs of pregnancy in
the lower animals, though its value in woman is undeniable ; as since its intro-
duction by M. Mayor, of Geneva, in 1818, its utility has been frequently
and sucgessfully put to the test, not only to ascertain whether there was a
€ctus, but also whether it was alive. In womau, either the uncovered ear
or the stethoscope is applied to the abdomen ; the latter is generally preferred
as by it the sound is limited, as well as defined.

The pulsation of the feelal heart, or double baltement, consists of a rapid suc-
cession. of short, regular, double pulsamons, differing from those of the adult
heart in rhythm and frequency ; the sound being like the muffled ticking of a
watch, or the pulsations of the heart of a new-born child. In addition to
the sounds of the feetal heart, there is also the uferine souffle or placental bruit,
caused by the blood passing through the greatly enlarged vessels of the uterus,
particularly at the part to which the placenta is attached ; it is an intermit-
tent whirling sound, heard at an early period of pregnancy, and usually re-
garded as one of 1ts most unequivoeal signs. - There is, in addition, the
pulsatwn of the umbilical cord or funic souffle, heard in certain favourable
positions of the feetus ; it is synchronous with the feetal pulsations.

In the larger ammals, ascultation of the abdomen for the purpose of dis-
covering the existence of these sounds is generally unsuccessful, because of the
intestinal walls, the rumblings and noises of the intestines, and those of the
rumen in the Cow, which eutirely mask the bru#ls of the feetus ; so that it is
seldom, if ever, resorted to. Lafosse and others, however, have resorted to it,
and apparently with satisfactory results. Lafosse states that, on -several occa-
sions, he heard the pulsations of the feetal heart very distinctly in Cows which
were six months pregnant; though the also asserts that they cannot always be
perceived on auscultation. Hollmann likewise mentions that he has often
heard these faetal beats, which varied from 113 to 128 per minute, those of
the Cow being 64 to 70, and. were not markedly influenced by the state of the
mother's health; he acknowledges that they eannot be heard in every in-
stance, even towards the end of pregnancy. Saake, using the stethoscope
in the right iliac region, in front and a little above the crural arch, recorded
the number of beats of the foetal heart from the twenty-fifth week up to
two hours before birth, though he was certain, from their distinctness, that
they might have been heard earlier. In number they varied from 176 to

128 per minute, the mother’s pulse being 68 to 84. -

Rainard, Trasbot, and others, have not succeeded in . detectmg these
sounds ; and 1 bave on several occasions practised auscultation on pregnant
Mares, but have failed to distinguish the feetal pulsations.

But there is no reason why, as suggested by M. Trasbot, the uterus should
not be auscultated from the cervix, by a long special stethoscope—or rather
* metroscope "—introduced by the vagina, and its wide end resting on the
cervix. The intestinal noises would be evaded in this way, and the fluids sur-
rounding the feetus being good conductors of sound, the beats of its heart
should be distinctly heard, if it is alive, Nauche, so Iong ago as}1826, and
Verardini, in 1871, have spoken strongly in favour of this mtm-vagma aus-
cultation in the hnman species.
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From what has been said of the signs of pregnancy, it will be perceived
that, in the early period of this condition, there is but little more than sup-
pusition to guide us, the presumptions becoming stronger as the physical and
<other indications are more marked. It is only, however, towards the middle
period, when all the rational and physical signs are present, and when the
condition of the uterus has been ascertained by the exploratory manccuvres
above described, that we can affirm, without the danger of error, the existence
of pregnancy. And when a doubt chances to prevail at this stage, it is well
to remember that this condition may exist without being accompanied by
very evident signs, and that a hasty conclusion must not be drawn. When,
for instance, some rational signs present give rise to the presumption that an
animal is pregnant, but no physical indication reveals this state, the exami-
pations rust be repeated before a final decision is arrived at. The value
of experience and observation, when added to theoretical knowledge, is well
displayed in this branch of veterinary science. ~Not unfrequently the
diagnosis of pregnancy is surrounded by great difficulties, and a guarded
opinion must be given.

SECTION IV.—DURATION OF PREGNANCY.

The duration of pregnancy varies considerably in different species of the
-domesticated animals ; and even in the same species, there are individual
variations which, though not very great, are yet important. From the doe
Rabbit, which carries its young only twenty-eight to thirty days, to the female
Elephant, whose period of pregnancy is, according to report, two years, there
-are a number of intermediate terms ; and it is scarcely possible to establish a
satisfactory relationship between the duration of gestation and the other con-
ditions of organisation—such as size or longevity. In closely allied species,
and which may couple and produce hybrids—as the Horse and Ass, Sheep
and Goat—the period is pretty nearly the same.

With regard to breeds, Wilhelms has remarked that the Hungarian Cow
averages ten days more than the Dutch Cow. With a male foetus, the dura-

tion of gestation is greater than in the case of a female. It has even been
remarked that the male parent may have an influence in this direction.
For instance, a Mare which has been put to a thorough-bred Horse will be
donger pregnant than when impregnated by a common-bred stallion ; and the
Mare which has been fecundated by a stallion Ass goes longer than when
put to a Horse. The duration of pregnancy also depends upon the age of the
demale, and her strength and condition ; a weakly or worn animal does not
g9 20 long as one which is strong and well fed.

The differences in individuals of the same breed or species may be partly
accounted for by the fact, that impregnation is possible at any time during
«wstrum—a variable period; and if coitus has taken place several times
during this condition, it is impossible to predict when conception took place.
And even when contact has only occurred once between the male and female,
fecundation does not mecessarily coincide with this intercourse ; as the ovule
may meet the spermatozoa in different regions of the uterine system, and may
therefore only be fertilised some days after copulation. The time required
for the ovule to pass through the Fallopian tube also varies in different
2nimals, In the Rabbit and Guinea-pig, for instance, it takes three'days ; in
Ruminants from four to five days, and in the Bitch from eight to ten days.

And, as has been remarked, various circumstances may retard or accelerate
the development of the foctus; mot only this, but with some animals it
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y remain for a number of days in the uterus after it is ready
iout inconvenience to the mother or itself, just as it may be
1ys before the ordinary period without compromising its satety.
asons, the period of gestation can only be approximately fixed,
are of course limits beyond which Nature, ever provident and
1e preservation of species, cannot go with ceasing to be natural.

Mare.

seriod of gestation with the Mare is eleven months, though it
veen ten and twelve.

servations of Winter, Brugnone, Tessier, and Grille, in 284
ts that the shortest period of gestation in this animal was 307
longest 394 days—or a mean duration of 346 days.

5 instances noted at the Haras of Pin, France, found the aver-
; days ; the shortest being 324 days, and the longest 367 days.
the Journal &’ Economie rurale belge for 1829, cited by Rainard,
inimum 322 days, maximum 419 days, the average being 347

‘he average as 345 days, though birth may occur at the 330th to
metimes to the 380th day.

ives the shortest period as 307 to 317 days, and the longest as
's—the average being 336 to 342 days. Paumeister and Rueff
n of 330 days, or eleven months, the maximum as 420 days, or
18*—the average as 340 days, or 111 months.

1 to the influence of breed on the duration of pregnancy, we
rches of Baumeister and Rueff ; from these it appears that, with
ian Mares, thegestation period was 341 days—343 for male foals,
emales; in thorough-bred Arab Mares, the average was 338
males and 337 for females ; in high-bred Russian Mares, some
1ged to the Orloff race, the average duration was 341} days—
and 342 for females. With English Mares, they found that
the average was 3394 days—340 for males, and 339 for

eferring more particularly to Gayot's observations, arrives at
sonclusions :

the Mare, the normal duration of pregnancy may be fixed
0 350 days—this being the interval in which the majority of

s may be born alive from the 300th to the 310th day, but

‘e frequent between 325 and 340 days;

ieil de Méd. Vétérinaire, 1867} alludes to the caze of a Mare seven years old,
1d her ordinary period of pregnancy, only manifesting at the usual time the
f foaling ; though these soon ceased, but recurred again in fifieen days, only
ihort time. After this interval the animal appeared to be quite well, feeding
fore. At the seventeenth month of pregnancy she was in the same condition ;
h day of the eighteenth month, she was seized with serious symptoms which
‘our days, when death ensued. Hamon examined the body in the presence of
were much interested in the case, and discovered a foal which weighed 75
was as fat and fresh-looking as if it had been extracted at the normal period.
ided from the mouth, the eyes were almost gone, tho muscles were well de-
vhat bloodless, and the position of the feetus was natural. The umbilical cord
ect as in ordinn? cases, but there was no blood in its vessels, and it was
¢ six centimetres from the abdominal walls. The feetal envelopes were hyper-
tal thickneass being four to five centimetres: otherwise they were healthy.
vas of a great thickness and very rigid ; wher dilated it would only allow the
. The liguor amnii was reddish.coloured.
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4. They are not rare from 350 to 365 days, but they are indeed so after
the latter period,

5. We may consider 300 to 400 days as the extreme limits within which
pormal gestation occurs in the Mare; below or beyond these it ceases to be
natural and really physiological.

6. According to the researches of M. Gayot, pregnancy is often a little
longer for a colt than a filly ; and though this conclusion is certainly not
founded on a sufficiently large number of observations, it mnevertheless
acquires a certain degree of probability from being in conformity with what
is observed in the bovine species.

It is also generally admitted that pregnancy is longer in the Ass than the
equine species.

The average duration of pregnancy with thirty-three thorough-bred Mares
which foaled at the celebrated Middle Park Stud, Eltham, in 1876, I find on
examination to be 3354 days—the shortest periods being 316 days (one in-
stance), and 318 days (one instance) ;'and the longest 354 days (one instance),
and 348 days (ome instance). Between the 320th and 330th days, there
were only 5 instances ; between the 330th and 340th days, there were 11
instances ; and between the 340th and 348th days there wers 15 instances.
Owing to some of the Mares having been put to the Horse more than once,
and in some cases at intervals of several days, the averages may not be abso-
Iutely correct, as the last coitus has been the one which is reckoned “from.
But with one Mare (Entremet) put only once to the stallion (Rosicrucian), the
period was 324 days; with another (Hilda) put to the same stallion, the period
was 332 days; and with another (Imogene) and this stallion, it was 342 days.

With regard to sex, there weresixteen colts and seventeen fillies: the average
gestation period of the former was 336} days, and the latter 334 days. The
shortest period (316 and 318 days) was with fillies, and the longest period
was also with fillies (354 and 348 days). The ages of the Mares ranged
from five to nineteen years ; there being three at five, two at six, three at
seven, two at nine, two at ten, six at twelve, four at fourteen, four at fifteen,
two at sixteen, one at seventeen, one at eighteen, and three at nineteen. In
the first group, pregnancy averaged 340 days ; in the second 350% days; in
the third 328§ days; in the fourth 3404 days; in the fifth 336 days;in
the sixth 337 45 days;in the seventh 3364 ; in the eighth 333 days ; in the
ninth 3401 days; in the tenth 324 days; in the eleventh 330; in the
twelfth 325. These figures would go to prove that the period of gestation
decreases with age ; and indeed we find that the shortest pregnancies oc-
curred in Mares nineteen years old (316 and 318 days), and the longest in
six and nine years old Mares (354 and 348 days).

The animals were of course kept in the most favourable conditions for
breeding ; and this, with their splendid qualities and precocity, doubtless
shortened the period of gestation, which is below the ordinary average.

Cow.

_ It is commonly believed that the Cow is pregnant for the same length of
time as woman, and this is to a certain extent correct, so far as the average
period is concerned ; but thero are variations which must be taken into
account, and which will be apparent if we look at thg published results of
various observers. Of 1062 observations made at the Agricultural School of
Saulsaie, and by Blaine, Tessier, Grille, and Fiirstenberg, we find that 15
were pregnant for less than 241 days, 52 from 241 to 270 days, 119 from
271 to 280 days, 544 from 271 to 300, 230 from 281 to 290 days, 70 from
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290 to-300 days, and 32 beyond 301 days. So that it would appear that,
with the Cow, parturition is very rare before the 241st day; not so rare after
the 300th day ; somewhat common frem the 240th to the 270th day ; and
«quite common between the 280th and the 290th day ; the average duration of
pregnancy being about 283 days. Colin gives an average of from 280 to 285
days, though. birth may oceur at the 250th to the 300th day, and even later.

Dieterichs . gives the shortest period as from 210 to 226 days ; the longest
between 326 and 353 days—average, 286 days; while Baumeister and Rueff
give the shortest they observed as. 240 days, and the longest 330 days —aver-
-age, 285 days. The average of the Bernese Simmenthaler breed at Hohen-
heim was. 280} days : male calves 283, and cow calves 278 days.

Earl Spencer has furnished notes of 764 observations, which would go to
Jprove’ that no calf can be -born alive before the 220th, nor after the 313th
-day, and that it is impossible to rear those born before the 242nd day. ‘Those
births which occurred before the: 260th day:-he considered as decidedly pre-
mature, while those which took place after 300 days were classed as irregular.
In 314 instances, 310 calved after the 285th day, three went on to the 306th
-dsy, and one to the 313th. - The average given is 284 to 285 days. Among
the calves born between the 290th and 300th day, there was a decided pre-
ponderance of males ; all those produced after the 300th day were females.

-In the American Journal of the Medical Sciences for 1845, the result of
-observations on 62 Cows gives the longest period as 336 days, and the shortest
.88 2ld3 days: the average for the male calves being 288 days, and females
282 days. v

Cattle-breeders, we believe, generally entertain the notion, notwithstanding
I*E:;;‘l Spencer’s observations, that gestation is longer for a male than a female
~call, - c

Sheep and Goat.

The Sheep and Goat go with young about fire months. M. Magne care-
fully noted the pregnancy of 429 Sheep at the Alfort Veterinary School during
.a period. of eight years, with the following result :—

-2 instances of 143 days - 57 instances of 150 days
S8, 144, 49 ” 151 ,,
$22 » 145 ,, 23 ” 152 ,
3, 146 ,, | 13 " 153
»6& oy, 147 ,, 7 ” 15¢ ,,

68 » 148 ,, - 7 " 155 ,,
- 80 149 E -3 156

' ” ”» » ”

From this list we observe that the difference between the longest and
shortest period was only three days, by far the largest number of births occur-
ring between the 147th and 151st days. ' The average duration of pregnancy
was about 149 days. Gestation was lohger with the female than the male
Jambs, and this Magne attempts to explain by the greater development and
-weight of the former, which rendered parturition more difficult and slow.

Colin says the average period in the Sheep is 151 to 152 days, though par-
turition may take place from the 145th to the 160th day.

Dieterichs gives the shortest period as 146 days,the longest 157—average,
151 days; and Baumeister and Rueff state the shortest period in the Sheep
and Goat as 135 days, the longest 160—average, 144 days; the male lambs
requiring, as usual, the longest period. With regard to breed, these authorities
found that the period of gestation in Merinos averaged 150-3 days; while
with Southdowns it was only 144'2 days, or six days less.
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In the Merinos, for the male lamb the average period was .151°1 days,
female lamb 1506 days, and twins ,149-9 days; and in the Southdowns, for
the male lamb 1447 days, female lamb 144-1, and twins 144 days. ..

Magne asserts that the Goat. goes a little longer than the Sheep—the aver-
age being five months and some days. . : .

- . . P"y.. H ' LNl

The Pig is usually pregnant four months, or according to some authorities
three months, three weeks, and three days. Baumeister and Rueff give the
longest period as 130 days, the shortest 110—average, 120; while Dieterichs
gives 109 days as the shortest and 133 as the longest—average, 115 to 116
days; and Magne says that it is rarely less than 109 or more than 120 days.
1I‘izlxlinard noted the period of gestation in 65 Pigs, and reports it to be as

ollows :— .
2 instances 104 days.
10, 110 to 115 days.
23 » 116 to 120 days.
27 » 121 to 125 days.
2 » 126 days.
1 » 127 days.

The average was, therefore, 119 days, the interval between the longest and
shortest periods being 23 days.

Bitch, ‘ »

The Bitch goes with young about #wo months, or from 58 to 65 days ; the
average being 63 days or nine weeks. Baumeister and ‘Rueff state the
shortest period to be 55 days, and the longest 70—the averags being 60 days.

.Cut.

The Cat is pregnant from 50 to 60, 62, or even 64 days, the average being
55 days or eight weeks. » ‘

SECTION V.—GEMELLIPAROUS, PLURIPAROUS, OR MULTIPAROUS
GESTATION.

Among the domestic animals there are species which are naturally unipar-
ous—produce only one at a birth ; and others which, in a normal or physio-
logical manner, bring forth two, three, or more at a time, and are therefore
designated gemelliparous or muliparous, gestation being known as double,
triple, quadruple, etc. As examples of uniparous animals, we may give the
Mare, Ass, Cow, and Sheep ; while we may cite the Pig, Bitch, and Cat as
multiparous creatures. As multiparity is normal with the latter, we shall not
refer to them, but will allude to those creatures which, naturalty uniparous,
sometimes bring forth more than one descendant at a time.’

It is seldom that twins are produced by the larger domesticated animals,
and particularly by the Mare and Ass, though instances are recorded of
these ; while in the Cow, Sheep, and Goat the occurrence of twins, triplets, or
even more young creatures at a birth, are not so rare. - o .

The causes of multiparily are not well ascertained. It may be due to
simultaneous ripening of two or more Graafian vesicles, which, rupturing at
the same time, allow the escape of the ovules they contain, and which may
become impregnated at a single coifus. Or a Graafian vesicle may contain
two or more ovules, as Bischoff has witnessed in woman ; and these.arriving
together in the uterus, may be fecundated at one time. Or it may even
happen that the vitelline membrane contains two yolks, as sometimes occurs



OBSTETRICAL PHYSIOLOGY.

gg ; and as the vitelline mass is the essential part of the egg, it
t when this contains two of these masses, they ought, if
produce two embryos. -

case, as Saint-Cyr points out, each fotus has ordinarily all its
ct and completely independent ; or it may be that the two
1sed together, in which circumstance the two feetuses will then
on envelope. In the second hypothesis, this fusion of the
ars to be the rule, although the envelopes may also be inde-
in the third case—that of the two vitelluses contained in the
membrane—not only the envelopes, but also the feetuses may
more or less closely, and thus give rise to double monsters.

8 also possible that two ovules may become detached from the
1, though not simultaneously, but successively ; and be fecun-
r another, at two consecutive copulations within a brief period.
! this kind, by no means rare, have been wrongly adduced as
iperfoctation.

Mare.

domestic animals, the Mare is the one which least frequently
10re than a single creature at a birth ; and Saint-Cyr has only
Jllect fourteen instances, though we have been more fortunate.
hat one case of gemellar gestation may occur in this animal in
nal cases ; but that the young are nearly always born dead, or
birth. In the register of a stud, only one instance of twins was
2363 births,

ted by Saint-Cyr, observed an example of double gestation ; but the:
ve when born, perished soon after. Lemaltre gives a similar instance ;.
" the feetuses was expelled at four months, while the other was re-
led alive at the usual time, and survived. Trélut has seen a Mare
nth month of pregnancy, cast two well-formed foals. She had been
ion five times—on April 23, May 4, 16, and 25, and June 5 ; she
<ch 15. Her abdomen was enormously large, and some time before
| received a kick in the flank.

1ple of double gestation is related by Goux. The two foals—a colt.
e alive when born, and continued to thrive. Saint-Cyr's father, an
itnessed an analogous occurrence, the progeny also surviving ; and
If saw a twin birth in a Mare, one of the foals, which was born dead,
)grammes ; the other, which lived, weighing nearly 26 kilogrammes.
narian are found a number of instances of twin foals in this country.
vol. iv., p. 424) gives three cazes of this kind, the foals being born
<. (p. 450) an account is given of a Mare which died of hydrops uteri,
win foals ; in vol. xii. (p. 288) is another account of two born dead, and
177) a similar instance. .

al case of twin-birth is related in the North British Agriculturist for
:—A Mare, the property of Mr. Chapman, farmer, Halnaby, gave
and filly foal on the 2nd March, 1875, both living. On the 16th
e brought forth two filly foals, thus giving birth to four foals—one
llies—1n less than thirteen months.

iy 10, 1873) reports a Mare in Devonshire, which produced twin foals
in three {ears. The Mare went full time in each instance, but only
ere all colts) lived for any length of time. According to the Liverpool
23, 1845) a Mare at Abringhall, fifteen years old, brought forth four
e of fifteen months !

2, witnessed a ¢riple birth in a five-year-old Mare ; the three foals were
were completely developed, but they soon died. .
vof triple birth are given by Saint.Cyr, the wnost remarkable being
r Paugoué. This occurred with a Mare which, put to the Horse only
'y 17th, 1843, aborted during the night of September 27-28, two foals
ne chorion ; on the 25th of the following February, it produced a third
rmed, and which lived. ], the second case, related by Devilliers,
een put to the stallion Bevergl times in May, June, and July. On

r-\___d
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March 10th it produced three properly-formed but dead foals, one having apparently
ceased to live some days before.

In the Veterinarian for 1875 (p. 334) allusion is made to an agricultural Mare in
Norfolk, eight years old, and not known to have been previously bred from, produci
three foals at a birth. The first was dead, and appeared to have been so for seve:
days. The second was born alive immediately after the birth of the first, but only
lived about half an hour. The third was born dead seven hours after the second, but
its condition showed that at the time parturition commenced it ‘'was alive. The foals
were all of the same colour—bay—and were perfectly formed. The Mare made a
good recovery. In the rame journal for 1867 (p. 595), Mr. Newman, of Havant, re-

the birth of three fine, well-developed foals, two of which were born alive and
ived. The Mare, of the cart-breed, gone the full period of pregnancy.

The most numerous instances of twin or triple gestation in the Mare are,
however, to be attributed to two successive fecundations, of which Saint-Cyr
has collected eight examples. In all of these, strange to say, the Mares had
been put to a stallion of the equine and asinine species in succession, and
brought forth each a foal and a mule. In the majority of these instances,
the two fecundations were within a brief period—the one succeeding the
other immediately, or, at any rate, within the same day ; though in one in-
stance there was an interval of fifteen days. Which was the eider of the two
foals in these births—the one first born or the one first conceived ? Though
in the human species such a question might have some importance, with ani-
mals it has only a physiological interest ; but the order in which they were
born would, nevertheless, be the only rational assignment.

The female Ass more frequently brings forth twins than the Mare ; but
even in this 2nimal such an occurrence is rare. In an average of thirty she-
Asses, kept for the production of milk by a man at La Chapelle Saint-Denis,
only four had twins in a period of seventeen years.

Cow.

Double, and even triple, births are not so unusual in the Cow, the former
being far from uncommon. Indeed, it is so frequent in some breeds, and with
individuals, that it has been suggested to produce by selection a breed of
Cows which would babitually have twins.

Mr. J. Macgillivray, of Banff, in an excellent little ‘“ Manual of Veterinary Science
and Practice,” published in 1857, writes :—*‘ A neighbour of mine, Mr. Peter Low,
had a Cow, a pr:ndid animal, of the cross breed, which had twin calves yearly for six
successive years. Two of her female progenilhave had twin calves repeatedly. Mr.
Low kept one of her male twins, a bull ; to him two Cows have had twin calves, and
thers are & mumber of Cows in calf to him just now. From this and other similar
cases, I think there is no doubt but, b; proper selection and management, a race of
twin-bearing cattle might be astablished.” d again he says:—*‘ From a paper now
lying before me, I shall record what I believe to be a unique case of a calf-producing
Cow. I am indebted for the particuldrs to Mr. James Stephen, Balfluig Cottage, Alford.
‘Memorandum regarding a small Cow of the black Polled breed, which belonged to the
late Mr. Alexander Stephen, Farmton, Alford :—

Year. . Number cf Calves at a birth.
1842 ... ... 1—first calf.
- 1843 ... ... 3—came to maturity.
1843 ... ... 4—one died ; seven in one year.
1844 ... ... 2—came to maturity.
1845 ... ... 3—came to maturity.
1846 ... ... 6—died prematurely.
1847 ... we e+ 2-—came to maturity. ‘
1848 4'”

_ Rueff says that, with the Simmenthaler breed of cattle at Hohenheim, dur-
Ing an interval of ten years, there were four per cent. twin births.

Triple gestation is of course much more uncommon, but the instances on
record are numerous.
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ions-a very unusual instance of fecundity in a Cow which, at three
sive years—1817, 1818, and 1819—brought forth nine ealves, only two
10% reared by the mother; these calves afterwards had only one off-
birth. Rainard speaks of one of his {.\pils delivering a Cow of three
ighbourhood of Lyons; and Roche-Lubin gives two similar instances.
the firat two calves were born alive and  reared by tbeir mother, but
th:was in a bad position, was removed dead six gayn later. Im the
2, the' Cow, after producing a living and properly-developed calf, con-
3 and make fruitless efforts to get rid of the other feetuses, until she
fterwards, when ' two calves attached to each other by the aternum
heuterus. Sperling records the case of a Dutch Cow which produced
be first was a male, the second a heifer, and the third a heifer in a
In England Mr. Snowdon has seen a Cow which brought forth a
hours after a dead one, and in-a few minutes an anidian monster.
& Journal for October, 1875, mention is made of a Cow which produced
mty monthe, all living : first three fine calves, then one, and again two.
o Mercury (April 9, 1847) mentions & Cow which produced sixteen
years—two calves at six births, three at one birth, and one at another
ark Lane Express (May 11, '1852) alludes to a Cow which brought
ves at a birth—making eléven calves before she was seven years old.
ronicle (Februarf'. 18, 1867) reparts the birth of three full-sized calves
f which did well ; and the Skrewsbury Chronicle (July 5, 1844) gives a
2, but the calves, born 'during the night, were found dead in the
he Field for June 17, 1876, the birth of three calves—a Bull and two
wd. They were alive and doing well. .

llar gestation is also sometimes observed in the Cow.

8 two instances ; and Hamon mentions a little Breton Cow which, in
four calves—two male and two female, the last two dying soon after
ives a remakable instance of a Cow which, in 1837, had three calves, in
89 two, in 1840 two, and in 1841 four ! - One of the last was a heifer ;
aveloped and successfully reared, and the last four, at five weeks old,
forty-five pounds each.
rian (vol. xiii., p. 579) gives an account of a delivery, with assistance,
Ives. This journal also (vol. xiv., p. 15) records a case in which, with
>w was delivered of four calves—two dead at birth and two alive,
won expired. They were properly developed, and aj to have been
arfurition ; they weighed, respectively, 254, 24, 17%, and 17§ 1bs. From
{ the placenta, it was concluded that each fcetus had been contained in
brane and fluid. The birth was premature by two months and nine
sams journal (vol. xvii., p. 424) another quadruple birth is described ;
» well developed and all born alive, though they soon after died. -
) the Chester Chronicle (March 5, 1847), a Cow brought forth three
three days a fourth. All died soon after. The Field (December 7,
the birth of four calves by a Cow about four years old, and which had
ious calving. One calf died, but the others did well. The Liverpool
h 28, 1845) reports a Cow as having produced four calves—full-sized,
low's Shrewsbury Journal (July 29, 1846) alludes to a Cow which gave
il-calves, three of which lived. : : .
‘ht, of Whitchurch, gives an instafice of fonr calves at a birth. The
died soon after. . -
‘étérinaire of Tomlouse (February, 1876) gives a case of quadrigemellar
a Durham Cow, aged twenty-two months, near Rochefort. Birth
illy in an hour ; two cow-calves were first born, then two males ; three
7ond an hour, the other survived thirty-six hours.
pregnancy is very rare in the Cow.
1le di Veterinaria for June, 1855, Professor Lessona, of Turin, describes
rth in a Cow in Piedmont. The animal was twenty days from its
e abdomen was very voluminous, but heyond the premature delivery
hing unusual attending the birth. The progeny consisted of three
o males, and each weighed about 374 pounds. They were healthy and
.3 but the mother, either through her premature delivery or from age,
wuckle them, and they were put to another Cow whose wmilk proved un-
m, as they had an attack of indigestion, and in about eight days after
“dead. ssona thinks two were lodged in the same envelo*xs in
that the fifth foetus, with a single placenta, occupied the body of the
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uterus with its pro nvelopes. A singular fact was their being al presented for
delivery in ano?maserposition—a very extraordinary circumstance. = The Cow had pro-
duced twin calves the preceding year. "' - ] )

In the Veterinarian (vol. xxxii., p. 200), Mr. Forbes, of Reigate, mentiora a Cow, six
years old, which at her third calving produced—three weeks premature—five calves
at a birth—four bulls and one cow. Three of the calves died in a few hours, ‘the
fourth in a day, and the fifth two days after they were born. Still more remarkableis
the case recorded in this journal, by Mr. Garrard, as having occurred at Repton. A
Cow, cross-bred and eleven years old, and which had never previonsly brought forth
more than one calf at a birth, produced five liv‘ing ‘healthy calves, all of which, when
he wrote some days afterwards, were alive 4nd vigorous, and had every appearance of
continning so. ey were all nearly of one size, and wera larger and stronger than
might have been supposed. Four were bull-calves, and during parturition the first
four presented in a natural position, but the fifth' was a breech presentation., ’

The Chester Chronicle (February 11, 1854) reports a, Cow, between ten and eleven
years old, producing five calves—four males and one female—all of which lived. ' The
calves were nearly of the ordinary size, and were strong and lively. In Eddow's
Shrewsbury Journal (September 9, 1874), mentioh is made of a Cow which had been
purchased as barren, but which in due coursé produced a dead calf, on thefollowing day
another, and 20 on until four were born. Thé Cow then died, and on being o]lwlene,d a
fifth calf was found. Mr. Litt, of Shrewsbury, in the same journal gives the par-
ticulars of the case of a Cow which died within'a tonni%ht of calving, and on being
opened no fewer than five fully-developed calves were found in the uterus. They
were nearly uniform in size, and with the exception of one, which way rather ema-
ciated, they were in a remarkably well-nourished condition. They consisted of four
females and a male, and were very little smaller than ordinery calves at birth, being
about the usnal size of twins. Mr. Litt was of opinion that, had they been born at
the proper time, they would have lived. The Cow had not thriven so well as its com-
panions for some time, but up to the morning of the day tgrevious to decease, it
:{peared to be in perfect health. Death was probably due to the excessive drain upon

e animal’s system produced by so many young. o

Schumann, ‘in 1834, reports a quintuple birth—all males, and dead-born. Rueff re-
cords another, in which all the calves lived —and one which occurred at Havingen, in
a five-year-old Cow. Baron also refers to a similar instance. Mr. Garrard, of Tick-
nall, however, has a more favourable report of & birth of this kind. In 1854 a Cow
gave birth to five living healthy calves, all of which were, when he wrote (3 week after

irth), alive and vigorous, and likely to continue so. They were nearly all of one size,
and Jarger and stronger than could be supposed. Four were bull-calves. The Cow,
by no means a large one, was eleven years old and of a mongrel breed, and had never
produced more than one calf at previons gestations. She did not manifest any un-
usual -zmpwms of exhaustion ; the first four calves presented naturally ; the fifth was
a breech presentation. , o

Kurds speaks of a Cow which aborted seven foetuses; while Kleinschmeid (Magazin
Jir Thierheilkunde, 1857) mentions having found fifteen embryos in the uterus of an
animal of this species ! ‘ o ’ . )

Sheep.

With the Sheep, twins are a very common occurrence ; and it is & saying
that in a good flock there should be as many lambs as Ewes, the double
births compensating for the losses. Instances of extraordinary fecundity are
also by no means rare, and would &ppear to pertain to particular breeds. Dau-
benton states that, in the counties of Julliers and Cléves, every Sheep brings
forth two or three lambs twice a year—five Sheep producing twenty-five
lambs in twelve months. In French Flanders, according to Magne, who
cites Corneille as his authority, thers is a very prolitic breed of Sheep, each
ordinarily producing three, sometimes four, five, and six, rarely seven lambs,
at two births during the year. Tessier, speaking of this breed, while admit-
ting that twin lambs are not an ordinary occurrence with Sheep, assures us
that in a flock composed of 371 Ewes, there were 22 double births ; and he
mentions having seen a Sheep that was twenty years old, which had bred
every year. A Ewe at Hohenheim, in 1845, brought forth one lamb, the
first; in 1846,two; in 1847, five; in 1848, four; 1849, three; 1850, two—=-in all

* seventeen lambs at six births. Four of these were males, and thirteen females.
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1 counfry such fecundity is not very uncommon.

, in the Chamber of Agriculture Journal for March, 1871, there is a
ordinary groliﬁcacy related by Mr. Angus, of Lowthorpe, Hull, who
year one of my Ewes of the Lincoln breed, brought forth six lambs, all
grest difficulty in rsuadx;xi my neighbours to believe this, although
uite clear and well attes I gave her a private ear-mark, and last
:parate red mark also. As wesaw thi sprin%t at she was getting heavy,
te separate from the rest of the Ewes, and last Thursday she produced
nbs. Some of these will not survive, as they were a few days before
ne ; but all are complete and well formed, and the Ewe is now suckling
'he especial wonder about this woolly mother,” adds the editor of the
1at she belongs to a breed in which it is rare for a Ewe to drop more
lll:s, w;}xile good luck among the Lincoln flocks is ‘one half pairs,” with
hree

hen Jowrnal (March, 1844) alludes to four Ewes in that county, which
aned fourteen lambs ; one had five lambs, and these all did well. The
le (May 25, 1867) mentions that a little Welsh Ewe at Birkenhead had
1e spring of 1864 ; in 1865 three, all alive ; 1866 four, all living ; and in
of which lived, and were in good health. Bells Weekly Messenger
, states that a farmer in Kent had a Ewe which dropped the extraordi-
"six lambs, four of which it reared, and the other two were brought up
previous season the same Ewe produced four lambs, all of which were
ed out well. According to the Chester Chronicle (April 11, 1868), a farmer
iire, had a Ewe, five years old, which had produced fifteen lambs. When
had two, at two years four, at three years two, at four years four, and
see. The Salopian (April 6, 1872) speaks of a Ewe at Wem, Salop, which
me time to five lambs the previous year, and these were all reared,
: six were born, five of which lived. The Chester Chronicle (April 19,
o a Ewe which produced an annual average of three lambs for seven
1a] itself was one of three. The Shrewsbury Chronicle (June 26, 1874)
Shropshire Ewe lambed twice in six months, Eroducing twins each
V"tcldp (May 12, 1873) gives an instance of a Ewe having five lambs, one
in a few days, but the others did well. The Oswestry Advertiser
2) instances a Ewe which gave nine lambs in two seasons—three and
1bs, and in gerfect health. ~And in the Cambrian newspaper for the
is mentioned that ‘ Mr. J. M. Harding, of the Town-Hill Farm, Swan-
d an extraordinary piece of good luck in lambing. From a small flock
wes, he has had noless than thirty-seven lam%)s, all alive and doing
we has brought ©doubles,” and three have brouiht ‘triplets.’ It is
umber of lambs, but they are all strong and healthy. . . . There
loubt that the remainder of the flock will be equally prolific.”
gham Journal for 1846, it is stated that a Ewe in that locality brought
at a birth, all alive and likely to continue so.
ady quoted, mentions the case of tive Ewes which had been attacked
of brain disorder shortly before lambing, and soon died. Each, when
nd to have four lambs, making twenty in all.
lvertiser for February, 1872, states that a Ewe in that locality lambed
iat month, the lamb living twenty-four hours : again on June 28th, and
t, 1872, bringing forth twin lambs on the last occasion. The Ewe
ee times in a year and ten days.
lobert P. Greenhill, of Elmbridge, near Droitwich, was in possession
years old, which had produced no fewer than 20 lambs—a small flock.
she li;’ave birth to 2 ; in the second, 1; third, 3; fourth, 3; fifth, 4;
venth, 3.
1sbury, it is recorded in May, 1876, that a farmer had some Ewes fat-
hbour’s ram got with them ; consequently, 13 of them proved to be
oduced no less than 31 lambs, all bora alive (a few dead since), as

1 single w1
8 twins . 16 o
3 threes . 9
1 five .. b
Bewa. 31 lambs.
ilar instances might be quoted.
-'. Call r‘\ ‘J
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It may be remarked, thatextraordinary fecundityin Sheep is seldom observed
in the highest-bred races, which are usually uniparous; it appears to pertain
more to the common breeds. Not only this, but certain years are more re-
markable than others for double, treble, and quadruple births in this species.

Goat

The Goat is generally considered a uniparous animal, but it would appear
that this is a mistake, as double and triple births may be said to be the rule;
not gt all infrequently four are produced. But usually with the three or
four at a birth, one or more are feeble or born dead. It is looked upon as.
exceptional for only one kid to be produced at a birth.

The question has been much discussed as to whether these multiple births
in animals ordinarily uniparous, are the result of one or successive copula-
tions. The majority of the authorities in such matters are certainly of opinion
that a single copulation will suffice to fecundate several ovules, and they
doubt if, after a fruitful copulation, it is possible for the spermatozoa to reach
the ovary, supposing a second ovule to be developed, unless the second im-
pregnation takes place very soon after the first, and before the fertilised ovule
had descended into the uterus. The well-authenticated instances of super-
fetation, though rare, nevertheless rather militate against this opinion ; and
it would appear to be impossible to explain why one animal among several
hundreds, perhaps thousands, should alone bring forth “doubles” or ¢ trip-
lets,” while all the others, placed in the same hygienic conditions, have only
one offspring. It is a fact, however, that with certain breeds of Sheep an
ghn}x:dance of nourishment and plentiful years dispose to these multiple

irths,

What has been said of uniparous animals does not at all apply to those which

are multiparous; for although the latter may be impregnated at a single copula-
tion, and bring forth several young, yet, as a rule, they are fecundated more than
once, and in fact do not cease to seek the male until after several copula-
tions, .
In these cases of multiple gestation in creatures naturally uniparous, one
of the fatuses occupies the ordinary situation of single gestation : the head
towards the cervix uteri, the larger portion of the trunk in the body of the
uterus, and the hind quarters and limbs in one of the cornua. The second
feetus occupies the whole of the other cornu ; with the head turned back, or,
a8 occurs not infrequently, in the opposite direction, and so on.

The duration of gestation in these cascs is generally shorter than that of
single pregnancy in the same animal, probably in consequence of the unusual
distention, as well as derangement of the principal functions in the mother.
The weight of the young, individually, is usually less than the average ; but,
collectively, it may be very much greater than that of one young creature pro-
duced at a birth. Thus in the quadruple birth recorded by Magdinier, each
fwtus weighed ten to eleven kilogrammes ; in that by Bouchard they only
weighed from eight to nine kilogrammes ; in the quintuple birth described by
Cassina, each calf weighed seventeen kilogrammes, or eighty-five for the
entire birth—an enormous weight. Lignana, another Italian veterinary
surgeon, mentions that in a double birth in a Cow, one of the calves which
was born dead, though at full time, weighed twenty kilogrammes ; and the
other calf, which was alive, weighed forty-three. In the double birth ob-
served at Saulsaie, in which hoth calves were born alive, one was twenty-

eight kilogrammes and the other thirty-one. 10
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Free-martins.

3 fact in connection with this subject in the dovine species, is that
roung are of hoth sexes, the female is in general unproductive.
well known in many countries, where the female calf receives a
.esignation : as “Free-martin ” in Britain; in Holland, “ Queenen;”
r, “Zwitter,” or “Zwilling;” in Swabia, ¢ Zwicker;" in Piedmont,
in France, ““ Loures,” ¢ Taures,” etc. The old Roman agriculturists
animals as * Taure.” Itis very rare, indeed, that the male is infe-
meister, however, gives an instance in which a Bull—a twin—was
adred Cows, none of which produced a calf. In Switzerland it is
hat when the cow-calf is born first, it will not be sterile ; and that
he contrary, the male is born befure the female, it will be unproduc-
female twin is generally a hermaphrodite, and in form more of a
+ female ; the vulva is excessively contracted, and the vaginaa cu-
mamma are also feebly developed, sometimes appearing as a mere
. of skin, at others as a voluminous sack. The animal is usually
, with muscular hind quarters. Internally, in some instances the
developed ; in others, the ovaries are absent, and iustead of them
iticles. With others, again, there is no trace of a uterus, the vagina
n infundibulum : a condition which is readily ascertained in the
1al by introducing the finger. The clitoris is sometimes enor-
eloped, and not unusually the urine is expelled powerfully back-
dinarily the “free-martin” does not evince any sexual desire.*
does not always hold good, however, as to the infecundity of this
s instances are on record in which it has bred. For instance, in
artan (vol. ix., p. 22) there is an authenticated case in which the
-twin birth, when five months old, became pregnant, and in due
uced a calf. The next birth was twin calves.

Diagnosis of Multiple Pregnancy.
nosis of multiple pregnancy in animals ordinarily uniparous, is not
1. It is usual to say that the signs are only those indicative of a
18, but exaggerated. The belly is more voluminous than when
; one, especially in the early months ; the respiration is more than
barrassed ; the animal lies frequently, and soon moves lazily and
rile the posterior limbs become cedematous. These signs, it will
d, are obscure, as a large foal or calf may occasion the dispropor-
of the abdomen and alteration in breathing ; so that at best they
a vague presumption as to the condition of the mother. It is also

ie latest recorded examinations of these creatures is given in the (Esterreichische
schrift for 1875 (p. 78), and was brought to the notice of the Gresnter Land and
y of Austria, the vetcrinary surgeon to which furnished the anatomical details.
urchased the calf three and a half years previously, and it had never exhibited any
linstinet during that period. It was therefore killed. It wasin goud condition, and
aler breed. The head and physiognumy had a most singular appearance, resembling
key, though the horns wero strungly developed. The udder was little and hard,
small and contracted, although normal ; on opening the labia no trace of a clitoris
1. The vagina was nine to ten centimetres in length, and instead of extending
e cul-de-sac, which is often very dilated in Cows, it terminated abruptlyin 8
aperture, and here the genital organs ended ; for the cervix uteri was absent, a8
s and Fallopian tubes, and it was only in the vicinity of the external angle of the
re found small ovaries closely and curiously enveloped in fat, so that they could
tognised. The .ﬁlnnds of Bartholin in the vagina were almost as large as an egg,
of blood ; instead of the valve in the vagina there was a small imporme-ble open-
ing the mammee the gland substance was found to be absent, and in its stead was
ipose tiu':;. Iu fine, this twin was destitute of uterus and oviducts, and the vagins
coustricted.
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said that the belly is larger on the side on which it is usually least enlarged—
the left ; in others, both sides are enlarged at the same time, and there the
movements of the young are most evident. But this sign, in addition to
being far from constant, depends upon the relative position of the progeny ;
a8 when there are two one may occupy the body, the other the cornu, of the
uterus. Neither does an examination per rectum or vaginum afford any certain
indication of & multiple gestation ; as the number of young, supposing there
are more than one, cannot be sufficiently distinguished.

Auscultation, if it could be successfully applied to the larger animals—
which are usually uniparous—would doubtless greatly aid in diagnosing
whether a gestation was single or multiple. The distinet pulsation of the
feetal hearts, especially if at a distance from each other, and if the number of
pulsations were different in the respective situations, should be conclusive
proof of multiple pregnancy. It would, of course, be important to note the
different sitnations of the pulsations, as the action of the footal hearts might
be at times synchronous. Care would also have to be observed not to con-
found the beating of the maternal heart with that of a feetus.

Position of the Feetuses in Multiple Pregnancy.

The relatire position of the young in the uterus in the cases already
briefly alluded to, is important to remember. With regard to each other, it
may be said that they usually occupy four different positions: 1. Each foetus
may be isolated and enveloped in its own proper membranes ; 2. If there are
two feetuses they may have a common envelope in the chorion, and otherwise
have a second separate sac ; 3. Both may be developed in the same cavity and
the same amniotic fluid, their membranes being common, and no partition
existing between them ; 4. One footus may be contained within the other by
“inclusion,” as in some of the monstrosities of which we will speak hereafter.
It may be necessary, however, to state that the included feetus may be con-
tained in the abdominal cavity of the other individual, constituting deep
and abdominal inclusion ; or it may be enveloped in a subcutaneous tumour
—when it is superficial and cutaneous.

In the first variety of gestation, the envelopes, where they are in contact,
adhere together by means of a fine connective tissue ; the placente are often
confounded (in ruminants), or united by a kind of membranous connection,
though their circulation remains distinct. In sucha case the young may be ex-
pelled from the uterus together—a frequent occurrence in the Goat, according
to Rainard ; but more commonly, after the birth of the first fostus, the uterus
contracts on itself, enclosing the remaining progeny, which may not be born
until some days after—long enough sometimes to give rise to the belief that
it is a case of superfeetation. This apparently prolonged retention of the
second feetus is generally due to the fact, that the first is expelled prema-
turely, because of the excessive distention experienced by the uterus; this
organ, having thus got rid of its embarrassment, and become relieved, can
then maintain the second feetus until the usual time expires. An illustra-
tive case is given in the Memoires de la Société du Calvados for 1831-32. A
Mare gave birth to a dead foal after four months’ gestation, and at the
ordinary time a living foal.

If one of the foals dies in the uterus, the other being contained in a se-
perate envelope, may continue to live and grow. In somewhat rare cases,
the dead feetus remains in the uterus, becomes desiccated, and is not expelled
until the birth of its companion at the usual period ; or, which is more com-

10—2
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mon, it acts in the uterus as a foreign substance whose presence is irritating,
and by inducing contractions of that organ it is extruded, while the living
foetus is retained and grows until the normal time for delivery.

The fortus that has died during gestation may be kept in the uterus for a
long time, through close adhesions existing between that organ and the pla-
centa. A case is on record in which a foetus was retained in this manner for
two years. Rainard gives an instance of a Mare which retained a dead factus
for a year ; the animal was then fecundated again, but having perished while
pregnant with the second foal, an examination of the uterus was made, and
the two young creatures were found—the first being mummified.

Death of the feetus in these multiple cases appears to be due either (1) to
the stronger vitality of the one which lives, and which, by attracting to itself

—

Fig. 63.
Twix PreaNaNcY : Cow,

a larger share of nutriment, starves the other ; (2) to the too considerable in-
crease in volume of one foetus, which compresses and atrophies the other; (3)
or to the separation of the feetal from the maternal placente, which, of course,
causes an interruption to the circulation of the young animal, and a suspen-
sion of nourishment and the decarbonisation of its blood.

In the second variety of gestation, in which the chorion is common to the
two feetuses, but which are yet separated by the amnion, there is only one
placenta ; the two having a circulation in common, through their placentz and
the umbilical vessels communicating by their vascular ramifications. In this
case the expulsion of one fectus necessarily brings about that of the other.
This also occurs when both are contained in the same envelopes.

I believe only two instances are on record of inclusion: that of the first
mentioned variety, in which one feetus was found in the abdominal cavity of
the other. Bartholin, the celebrated anatomist, at the commencement of the
scventeenth century described the case of a Mare which brought forth a niule,
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in the abdomen of which was found another; and Gurlt (Magazin fiir Thierheil-
kunde, 1869, p. 347) mentions an instance in which one feetus was developed
within the abdominal cavity of a calf, and consisted of an incomplete left hind
leg, a membraneous organ representing the uterns, and the skin and some
vessels. It may be remarked, however, that Rainard witnessed an instance
of this abdominal inclusion in a goose. The egg was double the ordinary
size, and it had another inside of about the ordinary dimensions; each had a per-
fectly formed shell. The subcutaneous tumours of young animals, containing
either a whole foetus or portions of a pre-existing one, are common in animals.

—O—

CHAPTER VI
Hygiene of Pregnant Animals.

TeE hygienic measures to be observed in the management of animals during
gestation are, in goneral, those which should prevail always, irrespective of
this condition. But besides these general principles, there are a few parti-
cular precautions to be attended to, in order that this period may be safely
and successfully passed through, and these precautions are all the more neces-
sary as the period of birth approaches. Unlike the human female, pregnant
animals do not require those careful, numerous, and minute attentions so
essential to her health and the welfare of her offspring ; indeed, too much
nurving and pampering, by removing animals further from their natural con-
dition, is unnecessary, and likely to do more harm than good.

‘When an animal is believed to have been fecundated, it should not be
allowed near the male again ; asin the artificial state in which domesticated
creatures are usually kept, attempts at coitus may do harm ; though it must
be confessed that among Cows the bull often remains in the same pasture
with them, and they calve as regularly and as safely as if they were not so

exposed.

With those animals which are employed in labour—as the Mare, and
sometimes the Cow—it is well not to work them severely nor fatigue them
much, and particularly as pregnancy is advanced ; and, on the other hand,
absolute repose is pernicious. Ezercise is most beneficial, and the most diffi-
cult cases of parturition occur among-animals to which this is denied. The
pregnant Mare will accomplish ordinary and accustomed work, particularly if
it be slow, without any harm, perhaps with benefit, until the seventh, eighth,
or ninth month, when more care must be observed ; but moderate exercise
should always be allowed up to the period of parturition. Harness is pre-
ferable to saddle work for pregnant Mares ; and fast trotting, galloping, jump-
ing, travelling over broken ground, or severe and sudden exertion, injuries,
or shocks of any kind, are to be avoided—in fact, extremes should be guarded

If the animal must be employed for riding, the use of spurs should be
interdicted, because of the sudden contraction of the abdominal muscles which
their application induces, and which may lead to abortion.

Should the animal not be usefully employed in this way, then it ought to
be regularly exercised in hand, or placed in a paddock provided with shelter
from inclement weather.

The Cow, if employed in labour, may be worked moderately until the
sixth or seventh month, If kept for milk production, the milking should
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also cease about this period ; though with well-fed Cows it is often prolonged
until near parturition. Nevertheless, there can be no doubt that this prac-
tice is prejudicial to the fetus, by arresting or retarding its development,
through diverting into the mammary glands the materials which should be
disposed of in the uterus.

Exercise at pasture is beneficial to all animals, even the Pig and Bitch are
greatly benefited by movement.

The food of pregnant animals is an important consideration. Creatures
in this condition should be well fed, and especially if they have to accom-
plish a certain amount of labour or yield milk. The appetite is generally
increased, and there is, as has been already observed, a tendency to fatten.
This tendency should be somewhat guarded against, as it may prove trouble-
some ; particularly if it is allowed to proceed to an cxtreme degree, when it
may retard the development of the feetus, induce abortion, cause difficult
parturition, or give rise to serious after-consequences. This precaution is
more to be observed in the second than the first half of pregnancy, when
the food should be plentiful, but not in excess, and flesh more abundant in
the animal than fat. '

The food should also be of good quality, very nutritive, easy of diges-
tion, and not likely to induce constipation. .

Indigestion should be carefully guarded against, and unaccustomed, bard,
damp, bulky, fermentable, mouldy, or otherwise hurtfully altered food,
should be avoided, as it is likely to prove indigestible, occasion tympanitis,
and produce other injurious results.

Grazing on pastures is favourable to the pregnant condition of herbivorous
animals, and especially if the land is not too broken, or sloping, and the
berbage is good ; as they take their own exercise, and breathe a purer atmo-
sphere than that of stables or sheds. But it must be remembered that they
should, if possible, be protected from damp, fogs, cold rain, stormy weather,
etc. If the herbage is not sufficiently abundant and nutritive, it should be
supplemented by an additional allowance of food.

In connection with food, it may be well to observe that, besides the ordi-
nary saline matters which it is beneficial to add to the ration, especially when
it is prepared for the animals, in those regions where inflammation of the joints
of young creatures, and other morbid conditions due to the deficiency of
certain mineral constituents in the economy, are noted, it may be necessary
to add these constituents to the food of the pregnant animal.

The phosphates so \necessary for the formation of certain tissues of the
body, for instance, may be deficient in the herbage; and this may be com-
pensated for by giving, in addition to bran, meal, oil-cake, etc., and even
properly-prepared bone-dust.

The water should be pure, and plentiful at all times ; as then the animals
will drink only moderate quantities, and when necessary. '

A point to be particularly attended to, is not allowing pregnant animals to
drink very cold water, nor eat food at a low temperature. We have seen
that the foetus is extremely susceptible to the action of cold, and abortion is
by uo means unusual through the operation of this susceptibility.

Very cold water, frozen food—such as roots, or herbage covered with
white or hoar frost—should therefore be withheld from pregnant animals, as
they are likely to induce abortion, metritis, and other serious accidents,
either through their direct action upon the feetus, or indirectly through
the derangement they may set up in the digestive apparatus.

With regard to dwellings, the hygienic rules which should always be ob-
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served in buildings in which animals are kept, ought to be rigorously enforced
with regard to those in which pregnant creatures are lodged. Cleanliness is,
above all things, necessary to be observed. Near foaling time—three weeks.
or a month—the Mare should be kept apart in a roomy loose-box, and when
convenient, within sight of the other horses with which it has been accus-
tomed to associate. The Cow is usually allowed to remain in its ordinary
stall in the cow-shed ; but overcrowding and want of space should not be:
allowed, and every Cow, towards the end of gestation, ought to have plenty
of room in its stall, if a separate box cannot be allotted. Stables, sheds,
and loose-boxes should have wide doors, to prevent injury to the females.
With stalls, the floor should slope very little indeed, from before to behind ;
as if the inclination is at all marked, the weight of the gravid uterus is
thrown backwards, and this may lead to abortion, prolapsus of the vagina,
and even eversion of the uterus. The cow-shed ought to be kept very clean
and free from bad smells, and have plenty of fresh air. The stalls should
have plenty of litter, so as to prevent the Cows soiling themselves. Should
a case of abortion occur in a stable or shed, among pregnant Cows, the one
which has aborted ought to be removed at once, and the place it occupied
thoroughly cleansed and disinfected, every trace of the accident being most
scrupulously obliterated.

Cows which afford indications of approaching abortion, ought also to be
removed from the vicinity of other pregnant animals, and kept apart from
them so long as there is any vaginal discharge ; the same precautions which
must beadopted with regard to thorough disinfection and cleansing, are likewise
necessary here. It is not advisable to have Cows bring forth among others,
whose period of gestation has not arrived.

The cleanliness of the animals themselves is mot to be overlooked ; as
neglect of grooming and freeing the skin from dirt, must operate perniciously
not only on the mother, but on the feetus.

Mental and physical franguillity are essential conditions of successful ges-
tation. Harsh or cruel treatment on the part of grooms, cow-keepers,
shepherds, and others, should be sternly suppressed ; and fear, generally
produced by young dogs hunting the animals, and particularly pregnant
Sheep, is especially to be averted, if possible. It is not wise having animals
of other species in the same field or pasture with those which are pregnant,
more especially towards the period of parturition.

With an irritable or timid primipara of the larger animals, it is well to be
gentle, and to accustom it to manipulation, particularly about the udder, in
gﬁer that it may the more readily allow its progeny to approach it without

ger.

Surgical operations, and medication in general, should be proscribed as
hurtful during this state, unless they are urgently needed for the cure of
disease. Above all, it is necessary to guard against the use of drastic purga-
tives, or even laxatives, for the relief of constipation which may not exist;
as with some animals these agents, by increasing the peristaltic action of the
bowels, indirectly excite contraction of the uterus. If there is constipation,
suitable diet is a safer remedy than purgatives. Powerful narcotic, sedative,
and other medicinal agents, if they do not injure the mother, may imperil
the life of the footus.

We have no sufficiently trustworthy facts to prove that female animals are
amenable to those mental influences which, in the human species, and known
a5 “maternal impressions,” have such a marked effect on the development or
characteristics of the foetus.
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of gestation may be said to include those diseases and acci-
constitute deviations from the regular or normal series of
>henomena characteristic of this condition. These deviations
numerous and various, and we will follow Saiut-Cyr in class-
ir three distinct heads : anomalies, diseases,and accidents. We
se in this order.

CHAPTER 1L
Anomalies in Gestation.

1 occurring in gestation are superfeatution, extra-uterine pregnancy,
regnancy.

SECTION I.—SUPERF@ETATION.

werfatation ( fetus super felum—one fatus on another) has
1 to designate these cases of conception in which an animal,
int, has been supposed to conceive a second time before the
f the primary gestation. In ordinary double or triple gesta-
+ copulation has produced the young at once; but in super-
are supposed to be formed at a more or less wide interval of
:ourse by different copulations.
in the possibility of such an occurrence in woman was common
. writers, and cases are adduced in support of this view ; but
has been much disputed by some recent authorities.
mitted the likelihood of superfeetation taking place in woman,
z pregnancy she was always with her husband ; but he denied
in the Mare, although he was aware that it might receive the
imes. In all probability, he imagined that the instinct of the
epel the stallion after impregnation. The naturalists and hip-
succeeded him, have also denied that such an abnormal occur-
ke place in the Mare ; because, they declared, after conception
the uterus is closed, so that the semen of the male cannot be
very double birth, they also maintained, was due to two ova
ated at the one copulation.
»us facts recorded by competent authorities, would go to prove
ition is not only probable, but possible ; and that if, generally,
one successful copulation possible, on the other hand there are
1 vouched for, in which two successive copulations have been
two independent impregnations. In uniparous animals such
en frequently observed, the most convincing of which is the
a mule-foal and a horse-foal by the same Mare at one birth.

te of this kind is mentioned in the Memoires de I’ Académie Royale des
3 ; a Mare at Chatillon-sur-Sévre brought forth a horse and a mule foal.
ks of a M. Maillard, a wealthy farmer and breeder of horses, who had
:rve a similar occurrence,

- o W v ’”
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In the Journal Vétérinaire Pratique for 1826, there is an account of a Mare which,
covered on the same day by a male-ass and stallion, brought forth in eleven months
a well-formed, though weak mule foal, and a full-developeg, but dead horse foal. In
the same journal for 1836, there is another case of this kind recorded. A Mare had
been put to an Axs stallion at St. Maixent, and was shut up in an enclosed space ; into
this, however, a Horse stallion, two years old, broke, and covered this animal several
times in the course of the same day. The Mare obstinately refused to be covered
when afterwards put to the Horse, according to custorn. At the usual period of par-
turition it Hrodneed two foals, one evidently belonging to the equine species, and the
other a well-characterised mule. These two young creatures, when three months old,
were presented to M. de Vaublanc ; they were then being suckled by the Mare, and
were 1n perfect health. The fact was verified by the hgayor of the Commune, and
communicated to the administration of the Stallion dep6t of St. Maixent.

In Moll and Gayot's ** Connaissance General du Cheval,” Ayrault states that in
Poiton, France, a {Iare was put to a stallion Ass on March 7, 1855, and on the 28th,
beix:ﬁ still * in season,” was put to a Horse. The following year, during the night of
Apnl 14-15, this Mare produced a colt foal at eight o’clock, and a filly mule at eleven
o'clock ; so that the oldest feetus was born three hours after the youngest.

In the Journal des Vétérinaires du Midi for 1859, Dr. Chabaud relates that in the
Commune of Verniolle (Aritge), a Mare was put to a stallion Ass. As eestrum con-
tioued, it was put to a stallion fifteen days afterwards. Nothing unusual occurred
during gestation, and when parturition took place, a fine healthy foal was born, and
after ten minutes’ straining, to the astonishment of the owner, a good well-formed
mule. The Mare suckled the two, and they did well.

In the Journal des Vétérinaires du Midi for 1864, M. Gilis gives a similar account of
2 Mare that had been covered by a stallion, then some minutes afterwards by an Ase,
and in twelve months had two foals, perfect in their conformation—one, a mule, died
soon after birth, and the other, a horse foal, did well.

Lanzillotti-Buonsanti mentions a Mare which, on March 28, 1851, was put to an
English stallion, and on April 5, to a Barb ; on February 28, 1852, it produced two
foals, each resembling one of the stallions. Lessona spex&s of a Mare which was put
to a Horse in 1852, and sixteen days afterwards to a Persian stallion ; at eight
months’ pregnancy it dropped a horse foal, and in two hours after a mule foal. *

_In the Veterinarian (vol. xxx., p. 78), Mr. Evans refers to a Mare which was put three
times to the Horse, about six weeks intervening between each time. Two months
snorto the ordinary period of parturition from the last coitus, two foals were pro-

uced, one alive and full grown, the other so immature that it died immediately. The
same journal (vol. xxxix., p. 444) contains another instance, in which a Mare was put
to a Cart-Horse on May 20, but showing symptoms of estrum subsequently, was
again put to him on June 19. At the commencement of the following April, two
ietuses were born, each beingin a different stage of development, and one of them ap-
parently a month older than the other. The same Mare had aborted the previous
year.

In the Journal Vétérinaire Pratique for 1828, there is an instance given of what
was supposed to be superfeetation. A fine-wooled ewe, impregnated at the usual
seagon in 1823, evinced in the following year, at the period of parturition, the ordi-
Dary signs of giving birth ; but these subsided without any produce being born, and
the animal quite recovered. The feetus was in the abdomen, and could be easily felt. In
1824, this ewe was again impregnated ; in the early days of March, 1825, the mamme
<contained milk, and soon after the symptoms of parturition became manifest ; but, as
before, they disappeared without any result. The animal then lost condition, became
gradually weaker, and was not long in succumbing. On opening it, a perfectly de-
veloped b was found in the right horn of the uterus, and in the left another well-
formed feetus of the male sex was discovered. The latter, with its envelopes, as well

® All theso instances are paralleled in the buman female, by various authorities. Buffon,
quoted by Foderé and Churchill, mentions a woman at Charleston, South Carolinn, who, in 1714,
was delivered of twins within a very short time of each other, the one being black, the other
white. On examination, the woman coufessed that on a certain day, immediately after her hus-
band had left ber, a negro entered her room, and by threatening to murder her in case of refusal,
obtained connection with her. Dr. Moseley alludes to the case of a negro woman who brought
forth two children at a birth, both of a size, one of which was a negro and the other a mulatto.
being interrogated upon the cause of their dissimilitude, she said she perfectly well knew
{he cause of it ; which was that a white man belonging to the eetate came to her hut one morn-
ing before ehe was up, and she suffered his embroces almost instantly after her black husband
bad quitted her. Similar illustrations are quoted by De Bouillon, Trotti, Guerarde, Delmas,
Dunglison, and others.
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vity, were normal, except that a portion of the fluid had escaped and
1ad ; the cervix uteri, however, was constricted by the presence of a
188 of matter, which was so hard that it could scarcely be cut through
» that appeared to explain the impossibility of delivery.
t. fur T'hierheilkunde, Jahrgang ix., p. 1), aYludesto instances of super-
Jow and Sheep.
‘es of the Veterinary Society of Calvados, vol. ii., M. Lemaitre de-
»f a Mare which aborted on December 2, and on the following June
‘oal which continued to live. Trelut, in the Journal des Vétérinaires
, mentions a Mare, eleven years old, which was put to the Horse on
tth, 6th, and 25th of May, and again on June 5, 1845. In December this
mekicks on the belly sm{ ank from a Horse, but this did not impair her
h 1it slipped up, and on the 15th it aborted two foals without sutfering
The tirst foal had the tongue protruding from the mouth, the mucous
very pale, the hair of body and mane and tail were present, the eyes
skin was colourless and looking as if macerated, and the hair was
the bloodvessels only contained a few drops of pale blood ; and the
d flaccid, did not show any signs of decomposition. The second foal
10th and shining, but no trace of hair; the eyes were open ; the
lm:i bright red ; the muscles firm and red ; and the heart and vessels
ood.
Journal de Méd. Vétérinaire de Lyon for 1859, gives an instance of
a Mare, fecundation having occurred at an interval of eight days ;
the Journal des 1’ét. du Midi for 1859, mentions another case, in
on must have occurred at fifteen days’ interval.

most recent cases is reported from the United States of

of February, 1876, a five-year-old Mare belonging to William Dries-
N.Y., foaled a dead colt, fully developed and otherwise promising in
ch go to make up a good Horse. The Mare appeared to be well, and
f her owner, on the 2nd of April following, six weeks after the birth
» birth to another colt, which was sound, healthy, well developed, and
. promising a colt as could be found in the State.

cts already accumulated it may, then, be concluded that super-
» Mare may occur, and indeed has occurred, several times. It
d against these facts that superfeetation is impossible, because
s once conceived would be exceedingly liable to abortion if sub-
ond copulation ; but it is more than doubtful that abortion
inevitable consequence of repeated copulation; and we have
icies to adduce in proof of the comparative innocuousness of
urse during pregnancy. So far as researches have gone, how-
e confessed that these double conceptions have only occurred
nimals by successive copulations on the same day, or withina
| we are therefore without any indication that this could occur
ger intervals. This, it will be evident, is no very strong proof
on having taken place ; for in the case of the mule and horse
oves that a double conception may occur from intercourse with
nimals within a very short period. If a longer period—say
aonths —intervened, then superfatation would be admissible,
haps be undeniable, provided there was nothing abnormal in
ch as a double organ.

iarks that torsion of the neck of the uterusin the Cow, though
: birth of the feetus, may nevertheless permit new conceptions.
o of the uterus and torsion of the cervix, parturition is impos-
instead of attempting to deliver by a sanguinary and dangerous
success of which is very doubtful, the animal, if not killed for
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consumption a3 food, is generally left to the efforts of nature; should the season
be favourable it is allowed to remain at pasture, and frequently after some
suffering the creature regains its condition, even becomes fat, and may then be
advantageously sold to the butcher. Towards the spring-time, such an animal
might conceive again without having been delivered of the first foetus.

In multiparous animals there can scarcely be a doubt that superfoetation
may take place, and perhaps of all those which have been domesticated the
Rabbit furnishes the most striking example. With this creature a new
fecundation may occur in the middle of pregnancy. This, of course, can be
accounted for by the anatomical disposition of the generative organs, the two
cornua of the uterus opening into the vagina independently ; so that a
primary fecundation may occur only from one ovary in the corresponding
horn, the other remaining open and unoccupied.

In the Bitch, many observers have assured themselves that superfeeta-
tion is by no means unfrequent. Rainard, Blaine, and others speak of
it. Blaine says, “I am disposed to think that Bitches are capable of
superfeetation ; that is, they conceive more than once.. If this is the
case, a Bitch may copulate to-day, and become impregnated, and in a
day or two she may copulate again, and again become impregnated.
This is not frequent, I believe; but it certainly does happen, or we
could not account for the different periods at which the progeny some-
times appear. I have known a week, and in one case even ten days, inter-
vene between the puppings ; but one or two days is not at all uncommon.
4s a still more convincing proof, the whelps often appear of different kinds.”

It must be remembered that the Bitch remains in “heat” for three or four
days, and will seek for repeated intercourse with the male during that period.
It must, therefore, either be concluded that the last intercourse was the
successful one, or that one or more ova were impregnated at each copulation.

So far as our knowledge at present extends, we can neither positively nega-
tive, nor absolutely admit, the possibility of superfestation in the larger domes-
cated animals. The cases recorded have not been sufficiently investigated
to convince those who deny the likelihood of two conceptions taking place
after a certain interval ; and it must be admitted that a true explanation of
such a singular occurrence has not yet been offered. A lapse of time oc-
curring between the birth of two animals is no strong proof of a second impreg-
nation during conception ; for, as we shall see hereafter, when twins are con-
ceived from the same intercourse, it may and does happen that one ovum does
Dot attain maturity so soon as the other, and is either rejected or retained
after a more or less lengthened interval—a circumstance which might mis-
lead. And again, with regard to the size of twins, it is not at all unusual to
find one Jarger and more developed than the other, though both were pro-
duced at the same period. Putting aside the question of superfootation in
animals, the anatomical disposition of whose generative organs evidently
permits such an occurrence, a little consideration will show that usually
there are physical obstacles which offer an insurmountable barrier to a
second impregnation, after conception has been achieved for a short time.
Soon after that event has taken place, the entrance to the uterus is closed by
the shut sac enveloping the embryo, and which adheres closely to the inner
surface of the organ throughout its entire extent—covering the orifices of
the os uteri and Faliopian tubes. In addition to this, the canal of the cervix
isduring gestation rendered still more impervious by the thick viscid mucus
secreted by its glands. Such being the case, it will be obvious that a second
lmpregnation cannot occur, if it be necessary for this purpose that the
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spermatozoa pass into the uterus, or even to the ovaries; for the whole is
hermetically sealed after a certain time. For a second impregnation to be
accomplished during conception, fecundation must take place before this
closing-up of the uterus and Fallopian tubes—an interval too brief after the
primary impregnation to make much difference in the respective develop-
ments of the young animals. In cases in which there is a double uterus, orin
which conception occurs in only one horn, superfatation is possible, and one
parturition may not be followed by another for some considerable time.

SECTION IL.—EXTRA-UTERINE PREGNANCY.

In studying the development and progress of the ovule, after its escape
from the ovary and impregnation by the spermatozoa of the male, we saw
that a peculiar arrangement existed in the presence of the fringed border at
the extremity of the Fallopian tube, which grasped the ovule and permitted
it to be conveyed into the canal on its way to the uterus. From certain
causes which are not yet clearly understood, it sometimes chances that the
ovule, instead of taking this its normal course, either remains in the ovary,
is arrested in its progress through the tube, or, escaping the fimbriated ex-
tremity of the latter, falls into the peritoneal cavity, or glides between the
folds of peritoneum constituting the broad ligament, or between the serous
and mucous membrane of the uterus; in all of which situations nature
makes an effort to afford space and nutrition for the embryo, and thus supply
the place of the uterus. This effort, however, as might be anticipated, is
only partially successful, and after attaining a more or less imperfect develop-
ment, the fectus perishes from lack of nourishment.

This abnormal deviation from ordinary gestation, happily very rare in the
domesticated animals, has received various names: such as Exfra-uferine
pregnancy, Exfetation, Conceptio vitiosa, ete. ‘The first is that usually em-
ployed ; and the difterent varieties are commonly designated from the situa-
tion the ovum occupies. Thus we have (1) Owarian felation, when the
ovum is detained in the ovary; (2) Ovario-fubal, when lodged partly in the
Fallopian tube and partly in the ovary; (3) Tubal, when the tube is the
situation ; (4) Infcrstitial, when the ovum enters the parietes of the uterus at
the termination of the tube, but is arrested between the fibres before it can
reach the cavity of that organ; (5) Utero-tubal, a compound of the two, the
ovum being partly in the tube and partly in the uterus; (6) Ulero-tubo-
abdominal, when the feetus is in the peritoneum, the umbilical cord passing
through the tube to th