An inquiry into some points in uterine and ovarian physiology and
pathology in rabbits / by C.J. Bond.

Contributors

Bond, C. J. 1856-19309.
Royal College of Surgeons of England

Publication/Creation
[London :] : The Journal, 1906.

Persistent URL

https://wellcomecollection.org/works/zx7fheq2

Provider

Royal College of Surgeons

License and attribution

This material has been provided by This material has been provided by The
Royal College of Surgeons of England. The original may be consulted at The
Royal College of Surgeons of England. where the originals may be consulted.
Conditions of use: it is possible this item is protected by copyright and/or
related rights. You are free to use this item in any way that is permitted by
the copyright and related rights legislation that applies to your use. For other
uses you need to obtain permission from the rights-holder(s).

Wellcome Collection

183 Euston Road

London NW1 2BE UK

T +44 (0)20 7611 8722

E library@wellcomecollection.org
https://wellcomecollection.org













B




Jury 21, 1g906. UTERINE AND OVARIAN PHYSIOLOGY IN RABBITS. L g4




Lot UTERINE AND OVARIAN PHYSIOLOGY IN RABBITS. < | Jony 21, inobs

M s SosEwal




An JInguirp
TNTO

SOME POINTS IN UTERINE AND OVARIAN PHYSIOLOGY AND PATHOLOGY IN RABBITS,

Gexeran InTRODUCTION,

THE present inmtigntiuu was undertaken from November, |

1902, to July, 1804, with the object of
doubtful

' clearing up 2ome
nts in uterine and ovarian physiology in

rabbits. It may be conveniently divided into four
divisions. The experiments were performed by Sir
Vietor Horsley, to whose kind assistance [ am much
indebted. '

1. To investigate the effect of the removal of the
uterine cornu on the ovary of the same side, and algo
the effect of removal of the whole uterus on ovarian
growth and function,

2. To inguire into the nature of, and the conditions
gv&ming the secretion of a peculiar saline fluid by

e endometrium and mucous membrane of the Fallopian
tubes, and to ascertain what influence thiz seeretion
exercisges when retained under pressure and absorbed into
the circulation, on oestrus, ovulation, pregnaney, and the
formation of lutein tissue or corpora lutea in the rabbit,

3. To ascertain whether any compensatory hypertrophy
takes place in the remaining ovary in the rabbit alter

- ———

removal of one ovary, and il g0, under what conditions
it ooears.

4. To asceriain by experiment some of the conditions
under which abdominal pregnancy and abdominal abor-
tion occur in the rabbit,

Parr T.

Much work has been done by physiologists—Fraenkel,
Heape, Marshall and Jolly, ete.—and by FUrgeons—Spencer
Wells, Tait, and others—and much is now known about ilie
infloence of the ovaries on wierine function, but few facts
bave been recorded as to the influence of the uteros and
Fallopian tubes on the ovaries and on evarian function.
The first point was to ‘determine what effect removal of
the whole nterus or one half of the organ in the rabbit
exercised on the ocvcurrence of oestrus, ovulation, and
Pregnancy.

Erperiment I { Rabbif 2),

The whole uterus, ineluding the cervixz uteri but exeluding
the Fallopisn 1ubes, was removed on NMovember 20th, 1902
Oestrus  and  coitur ocenrred st monthly  intervals on
February 15th, March 12th, and April 11th, 1203, The

avimal was killed on April 13th, 1903, forty-eight hours after
the last coitus.

DESCRIPTION OF

Ovaries after hysterec-

Fig. 1, Plate 1.—Rabbit 2, Experiment 1,
ovary; B, right ovary showiong recently-ruptured

tomy. Leit
b Ay

Fig. 2, Plate 3 —Rahbit 2, Experiment I, Ovarles after hysieree-
H i of left ovary (x 180 dinmeters), Shows retrograde
changes in follicles A and B,
Plate 3 —Rabbit 2, Experiment I, Section of right ovary
meters). Shows peaudo-corpus luteum ai &, maturing

Eﬁﬁuﬂn

.6, Plate 1.—Rabbit 1, Experiment 11 Ovaries after removal

:

ol ntaring cornu and subsequent pregoaney, A, Right ovary ;
i, loft ovary; both equal in size and both contain nemerous
corpora lutea, c,

Fip. 8, Plate L —Rabhits, Experiment I11, Ligature of one uterine
pendages removed and vaging laid open A,

i ;' uterus and a.lp
%‘mﬂ rtion of right cornu distended with fluid. Hydro-
m lu.n' utering cornu ; ©, left ovary showing hacmorrhagic

~ Fig. 32, Plate 1. —Rabbit 13, Restoration of canal aftor Heature of
coroi, A, Rightuterine coron lnid open : 1, cat@nt ligatures
in mueous canad ; ¢, lullht- Fallopian tube adherent and
v with clear Auid hydrosalpin,
7, Plate 1.—Rabhit 31, Experiment V. Uteras
Htl.ﬂﬂ‘ transplantation of m:rutﬂrl.m COF,
uterine cornn ira
etra  ©, Left
B, right ovary,

e rl;r.hp{:ud-
A A Portions of
nsplanted and distended with clear fufd.
uterine cornu cootaiving two feluses;

riment V. Shows the left oterine

Fig. & Plate 1.—Rabhbit 31, ElBﬂ
cornu and vaging laid open. &, Vaginnand leit o3 uteri ; B B, hydro-

metric hlnlpln?hlinornu; € ¢, two placental attachments ; D o,
adenomatous palyp
Fig 10, Plate 1. —Eabhbit 9, E iment VI, Uterus and vagina
e i T R
T uterine cornn ; B, vagina lald open.,
H!tluﬁmhaﬂ fin each as utert. = = -
Fig. 11, Plate 3.—Rabbit 9, Experiment VI, Transverse soction of
distended right nterine cornn (= 30 diameters). Shows atroply of
utering wall and endometrinm,
I3

+ 14, Plate 1.—Rabhit 14, Experiment XI1, ®ffact of ligatare of
utering eornu. ¢, Left o i

?ﬁ tred cornu laid open ; A, sideno-
matons sassile polypus ; B, villons polypus
af

. 15 Plate 3 —Rabhit 14, Experiment XIT Transverde secbion
ud and uterine wall ak o (= 180 diamoters),

o Fig. 16, Flate 1.—Rabhit 14, Experiment XIL A, Cystic right

Fig. 17, Plate 3 —Rabbit 14, Experiment XII, Section of right
ovary (x 30 diameters), showing cyst,

Fig. 18 Plate 1.—Rabbit 12, Ex
appendages after transplantation of ra
coran, containing eleven fotuses: &,
£, trapsplanted atrophic right ovary, adhovent to uterine corny ;
i, loft ovary, containing eleven corpora lutea ; g, vagina,

Fig, 19, Plate 2—Rabhit 17, Experlment XIV. Uterns and

ment XIII, ieras and
t ovary A, Left uteriue
ght mtering cornu, empty ;

Appen transplantation of right ovary. A, Lelt utering
cornu. confaining four fetuses; c, right ovary, adherent to
posterior surface of uterus; D, right uterine’ cormu, cmpty .

i B, right Fallopinn tube hydrosalpinx,

&), Plate 2—HKabbit 17, Experiment XIV. a, Right trans-
A ovary ; B, left ovary,

Fig. 2, Plate 3. —Rabbit 17, Experiment 14. Portion of right
ovary (x B0 dinmeters). wa, A, corpus lutenm of pregonancy
undergaing retrograde changes,
Fig. 21, Plate 3.—Rabhit 17. E

riment XTIV, Section of lefi
ovary (x 60 diameters,) X x, Corpora

rpova lutea,

ILLUSTRATIONS.

Fig. 21 Plate 2 —Rahbit 3. Experiment XV,
hypertrophy 1o leit ovary afler removal of
hystevectomy two aud a hall months carlicr,
right ovary.

Fig. 28, Flate 2.—Rabbit 3, Experiment XV. &, Left ovar
attached to subperitoneal fat: m, pseudo-corpora Iutea: o, vesi-
culir follicles : o, Falloplan tube,

Fig. ¥, Flate 4 —Rabbit 3. Experimont XV, Section of leit
hyparivoph bed nvary (x 60 d:ammq:rﬂ, Shiows overgrowth of
stroma, B, and pseado-corpas latewm, A,

Fig. 30, Plate 4. —Habbit 3, Experiment XV,
avary (= 60 alamaeters) removed at operation.
taining ova,

Fig. 3l. Flate Z—Rabbit 23, Experiment XV,
]1:.-|1rrt1-uph1'r in left ovary after unilaters] “ﬁl'lllir‘ﬂi'lﬂlnr- A Le
ovary, welght, 155 gr. § B, vight ovary, weight Egr. Both contain
corpora latea.

Fig. 33, Flate 2 —Rabhit 13, Experiment XVIL Compansat
hypertronhy aiter unilateral odphorectomy. B, Left ovary donbls
thié weight of a, right ovary removed two and o half months
before ; X, corpora lulea.

Fig. M, Plate 4 —Rabhit 13, Experiment XVIT. Sootion of left
avary (» 6 dinmeters). Shows pscado-corparn lutea,

Fig. 5, Flate 4. —Rabbit 13, Experiment XVII. Section of right
avary {(x 80 diameters).

F:lg. 13, Plate 2 =Rabhit 8,
hypertrophy after woolateral
lefe ovary @ m, right ovary.

Fig 35, Flate 1 —Hahbit 19, Experiment XX Absence - { com-
pensatory hypertrophy aiter unilateral oGpliorectomy. Coltus and
pregoancy prevented. A, Leftovary : k, vight ovary.

Fig. 37, Flate 1,.—Rabhit 25, I:'.x:llm-rimmn:. XX Absence of com-
pensatory hypertrophy after unilateral obphorectomy, No coitus,
A, Loftovary ; B, right ovry,

Fig. 38, Plate 1.- Rabbit 23, Experiment XXTIT, Absence of com-
pensatory hypertrophy aiter unilateral odphorectomy and hiyster-
ectmy three months earlier. A, Left ovary removed at operation ;
i, right ovary removed at mecropry,

Fig. 41, Flate 2 —Rabbit 15, Eftect of coitus on rupture of folli-
cles, A, Leit ovary manli_-r-lnur'lmurﬂ after coitus (shows numereas
raised ruptured follicles): ®, rFight ovary remowved during

eriment XXVII. Uterus and

pregnaney one month before.
X
HP fistula and clvsure of upper

Fig. 46, Flate & —Rabbit 27, E
vagina after formation « f vagin

utering end. & A, Ute ine coroua distended with creamy fuid ;
E, digtended vaginal gul de me

Fig. 47, Plate & —Rabbit 27, Experiment XXVII. A, Right
ovary: B, left ovary. Both show hyperirophic changes with
peendo-corpora lntea, X,

Flg. 48, Plate 2 Rabbit 11, Experiment XXVIII. Peritoneal
abortion after formation of utere-peritoncal fistula. Abdomen
laid open,  Intostines removed. A, Fetus enclosed in membranes
I¥ing free in peritoncal eavity ; X, site of uters-peritoneal fistula ;
B, loft ovary. '

Fig. 43, Plate 2.—Rabbit 11, Experiment XXVIII. Mummified
fetus and plreenta, &, with membranes removed,

Fig. 60, Plate 2.—Rabbit 11, Experiment XXVTII, Uterus and
nppen B, Uterine coroua laid open below the fistula; o,
itero-peritoneal fistula with everted muoeous membrane; aa,
position of fetus in vight and left utering cornu above the fstula,

Compensntary
right ovary and
A, Loft ovary ; B,

Beetion of right
& A, Follicles con-

[‘nmul:uut.nrﬁ'

Experiment XTX. Compensato
ouphorectomy. A, Hypertrophic

Fig, 51, Plate 8.—Hypertrophy of ligatured cornu during preg-
Mng. No hydrome Transverse section of ligatored corna
(= diamcters),

Fig. 51a, Flate 4 —Hypoertrophy of ligatured cornm during preg-
nnnlg:.r_ No hydrometrn, Transverse E;mw of ligatured corun
(% 20 diameters),
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Both ovaries (Fig, 13 are normal in appesrance ; each con-
taing several red, raised, and recenuy-ruptored follicles,
together with several dull-yellow, alightly-rased spots, the
corpora lutea of the fallicles of the previous ovulation.

Microseopie seation (Fig. 2) snows two of these latter corpora
luten in the left ovary, Fig 3 two of the mature or unruptured
follicles in the right ovary.

This experiment shows that panhystereetomy has no deter-
rent effect on ovalation, and that it does not prevent the
oeeurrence of oestros and ovalation st periodieally-recurring

intervals.
Experiment IT f Babbil 1).

Removal of one uterine cornu has no detrimental effect on
the corresponding ovary on the same side.

The left uterine cornu was removed on November 20th, 1902,
the vaginal portion, os, and cervix, being left,  Oestrus and
coitus peeurred on Febroary 12th, 1903 ; this was followed by
abortion, Coitus again oecorred on March 13th, 1803, and a
litter of six voung was born on April 12th.

The animal was killed on April 15th, 1903,

The left os uteri is hypertrophied and has nndergone, equally
with the right os, the changes incidental o pregoaney.

The left ovary (Fig 5) is equal in size to the right ovary, and
containg the remains of fivie corpora lutea of pregnancy, the
right ovary containing six.

This experiment illustrates the fact, which 1 have
repeatedly verified, that the number of corpora lutea in
one ovary generally corresponds with the number of
fetiaes in the uterine eornn of the same side, and means,
of conrze, that under normal conditions all the ova which
ecspape from the ovary ab any one oestros and ovalation
heeome fertilized and effect a lodzement in the ulerns.
Further, only those follicles which have roptured and shed
ova at the time pass on into the stage of corpora lutea of
Pregnancy.

Further, the experiment also demonstrates the impor-
tant fact that the occurrence of pregnancy, or the im-
bedding of fertilized ova in one utering comn exercises an
cqual influence or stimulus on both ovaries, and not only
on the ovary corresponding to the pregnant cornum, thus
stromgly suggesting the inference that it is not by way of
the nervons system, but by means of some zecrotion
or substanee circulating in the blood, that the stimulos is
conveyed Lo the ovary.

In fact, the bicorned or domble uterus (in the rabbit)
acts, as far as the function of pregnancy or providing a
nidus for the growth of fertilized ova iz concerned, a8 one
organ or gland ; just in the same way that the two ovaries
funectionate a2 one gland aa far as the funetions of ovola-
tion and the production of an internal secretion are
concerned.

Parr II.

In the course of some experiments on the production of
hiydrometra and hydrosalpinx in the rabbit and guinea-
pig carried ont in 1889, [ showed that the normal secre-
tion of the endometrinm and the mocong membrane of the
Fallopian tubes in the rabbil and guinea-pig and the
Fallopian tube in the case of the sheep is a clear watery
aaline fluid having a low speeific gravity of 1010 to 1012
and containing a large quantity of chloride of sodiom in
aohution with a trace of caleium phosphate. 1t also con-
taing geraom albumin but no globulin and a small quantity
of an albimmode. It is now recognized that the watery
fluid which collects under pressnre in the oceluded
Fallopian tabe in the human subject iz the seevefion of
thee mueous membrane lining the tnbe and not an inflam-
matory prodoct.

The ohject of the following experiment was to ascertain
the conditions under which this secretion oceurs in the
rubbit

Experiment I ¢ Rallbit 6),

The right atecine cornn was donbly ligatured with gilk on
I'egamber 20vh, 1902, Oestrus and coitus geenrred on Febroary
£3th, 1903, and again on March 12th, 1903 ; thiz was followed hy
r-q-;;u:a.nn;j. the animal was killed on May Tth, two manths

ater.

Fig. 8 shows the distension by saline flaid (hydrometra) of
ihe upper portion of the right cornn after double ligpature,
The oeeurrrence of this distension following pregnancy will
b referred to later, and it may here ha ﬂnplainﬁg that in cases
of donble lieaturs of a partion of uterine enrnn in the rabhit,
and in which at the neErOpsy  Somie wieks later no hydm-
metra has been found, the explanation has been that the
ligature material (and this applies especially Lo eatgut) has
made ita way into the eavity of the tvhe or corno, and in this
way the continnity of the mucous canal bas been restored and
the flaid allowed to escaps,

This iz well shown in Fig. 32 (Eabhit 13} in which the tube
vas fonnd empty and the catgut ligatures projecting free into
the mueous canal.

UTERINE AND OVARIAN PHYSIOLOGY IX RABBITA.

[Torx 21, 1006,

Thus iz experimentally produced the condition which
arises in those eazes in the human subject where pregnancy
has ocenrred after ligature of the Fallopian tube or tubes,
Thiz seeretion by the endometrinm of the uterine cornn
and Fallopian tube takes place independently of nervous
influence, and oceurs in ligatured portions of cornu that
have been transplanted to distant parts of the abdominal
cavity, and the same thing oceurs in transplanted tubes,
This polnt will be referred to later,

Experiment I'V { Rabbit 57),

Two portions of the right uterine eornu were transplanted
and grafted on the peritoneum of the abdominsl wall on
Mareh 1at, 1904,

A gystic swelling the size of a walout counld be felt a fort-
night later at the site of the transplanted cornu, through the
abdominal wall. This swelling m-ba-.-quanﬂ% subsided after
Erpgnangy ocourred in the notmal cornu. The animal was

illed on July 30th, and the transplanted portion of the uterus
had undergone atrophy.

Experiment V { Rabbit 31).
Twa portiong of the right uterine cornu were excized and
trans J-]Im:tn-r'[ to the peritomeum of the abdominal wall on
March Lst, 1904,  An abdominal swelling formed as in the last
case. The animal became pregnant on May 18th (the awelling
being =till present), and was killed on May 2ist, 1904
Fig. T ahows the two portions of Lransplantea cornu, eystic
and distended with zaline fluid, and the pregoancy in the leit
Carn,
Fig. 8 shows the left uterine cornu laid open, exposing the
sites of the two placental attachments, and & number of
adenomatous polypt, to which referenes will be made later.

This nterine seeretion oceurs after complete removal of
hoth ovaries and in the absence of oestros or coitus, thus:

Experiment VI { Rabbit &),

Both ovaries were completely removed on Febroary 14th,
1903, The right uterine cornu was doubly ligatured. The
offect of donble stphorectomy in this rabbit was, as usual,
to abolish all sexua up‘pehu: in other respects the animal
was in good health and fat. It was killed on May Tth, 1903,
nearly three months after the operation. The mammary
glands had practically disappearcd, and the teats were smaller
than in ihe normal rabbit in the non-pregoant condition.
The whole uterus and vagioa had undergone a very marked
degres of atrophy, the walls of both were thin and fibrous, not
thick and museular. Both os nteri were small and shrunken.
No trace conid be found of elther ovary.

Frg. 10 shows the uterns and vagina removed, the left uterine
eornn §s & small thin tube, and the vagina thin, fibrous, and
atrophic.

The right uterine cornu hetween the ligntures has ita thin,
atrophied, almost transfoesnt walls distended with the clear
watery fluid deseribed abeve, hvdrometrs being present.

The vazina is laid open, and bristles sre inserted into the
two minnie canals of fhe ns nierd,

Fig. 11 shaws a eross section of a portion of the distended
cornu and the atrophy of the villi of the endometriam.

Absence of Saline Secretion during Pregnancy.

This zaline secretion of the uterine cornu, while oecur-
ring under all other conditions, and becoming manifest on
peclusion of the uterine eanal, practically ceases, or is af
any rate greatly diminighed in amoeant, during pregnancy.

Erperiment VI (Rabbit 16),

A Fetulous apening was established by stitehing the incized
and everted muecous wall of the right uterine cornu fo the skin
in the abdemioal incigion, the opening of this fistula when
repeatedly examined was always found moist and bathed with
a muecswatery Anid. This continued for five wecks, when the
animal was killed.

Experiment Vill (,E‘nbi.rf-t 2.

A uterinn fistula was established in thiz as in the last experi-
ment on July 2nd, 1903, The animal hecame pregnant nn
Angust 1st, and was killed on August Tth, 1903, After the
peenrrence of pregnancy, and for some days hefore the animal
wns killed, the uterine fistula had dried up, and the everted
mucnns membrane had become drawn in.  Both ovaries con-
tained small corpora lntea of early pregnancy.

The hypertrophy of the ligatured uterine cornu and the
ahzenee of distension by saline secretion duoring the
presence of pregnancy in the other cornu are well shown
in Figs 51 and 514.

FExperiment XTX.

Right uterine cornu ligatured at vaginal and Fallopian ends
twn davs after coitus,

The animal was killed fonrteen doys Inter.  The right cornn
was nnt distended : it contained a little milky secretion, and
ita walls were thick and :Enngr.

The left cornu contained five fetuses,
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These experiments show that if the uterine cornu
be ligatared after impregnation has oceurred, no saline
secretion occurs, and no distension of the oecluded tube
by kydrometrie fluid,

The same absence of saline wuterine secretion was
observed in the uterine fistula in Kabbit 21, after the
oeearrence  of pregnancy, while continuously present in
Babbit 18, in which pregnaney did not, oceur,

The apparent exeeptions in’ which ligatured portionz of
uterine cornu have been found distended by saline fluid
at the necropsy (pregnancy being also present) are
probably due to the fact that the collection of eecretion
oceurred before the oceurrence of pregnancy and remained
during its continuance,

We have seen that this secretion occurs independently
of any ovarian influence, and that it is present in trans-
planted portions of cornu in which all nervous influence
has been severed.

An extended inquiry into this funetion of the oviduet in
animals below the mammalia would probably  wield
valuable information as to the steps by which the funciion
of the endometrium in the higher vertebrates has been
evolved,

It is, at any rate, a suggestive fact that in he human
female, while the lower or uterine portion of the oviduct
has undergone special changes, the secretion of the upper
portion or Fallopian tube still remaing a saline WHleTy
Huid like that of the whole duct (uterus and Fallopian
tube) in the lower mammals,

It is certain that this secretion of the endoms trinm
must bear some reference to the natrition, while in the
duet, of the ova shed by the ovary, and it is imposgible
not to be struck by the marked saline character of this
watery fluid and its resemblance to sea water, as far as
chemical constitution is concerned.* Is it possible that
we have here in this fact a relic of the earlier glagos of
vertebrate evolution, in which, as in the aguatic species,
the ova were shed into sea water #

One other point about this saline secretion still remains,
and that an important one.  Under ordinary conditions of

teney of the canal no collection of secretion occurs, no

istension of the tube by fluid under pressure, and any
flaid that is seeveted by the endometrium is either resorbed
or flows into the vagina,

Under the altered conditions of a ligatured cornu the
fluid is retained under a certain degree of pressure, and
the question arizes as to what ipfluence this retained
secretion exercises on the uterus, on the ovaries, and on
the animal itself #

Influence of this Uterine Secretion on the [terus,

In nearly all cases of double ligature of one uterine
cornn and retention of saline gocretion, some interference
has occurred with the normal sequence of nestrus, eoitus,
impregnation, and the imbedding of the fertilized ova on
the endometrium of the healthy cornu.

() Rexual appetite is not abolished: on the contrary,
the oestral period is prolonged, and oceurs more frequently
than is natural. Thus, in Habbit a0, in which a trans-
planted portion of the uterine cornu bad become hydro-
metrie, repeated coitus occurred every few davs from
March 16th (two weeks after operation) Lill May 20th, and
pregnancy only occurred at this latter date, and aftor
atrophy of the transplanted portions of the eornn had
become complete. The same frequency of eoitus and
absence of pregnancy oceurred also in Rabhit 31.

(6) Interference with the normal imbedding of ferti-
lized ova in the endometrium ocenrs, or if the ova have
become imbedded, there is a great temdeney for abo tion
to oceur—that is, there is some interfering influence
exercised by the retained flnid on the normal relationship
between trophoblast and endometrium. Thus :

Experiment XTI (Rabbit 21).

After transplantation of the right uterine cornu only two
fertilized ova suceeeded in establishing themselves in the
lowar portion of the left or healthy cornu. (Fie. 7.} On
nbp:nint the cornn, the mueous membrane of the tube above
L "Blﬂ.t &ae was found covered with numerons rergile, mmeons
{pr:ﬁm Fig. B), which on microscopie section were foumnd

be adenomata  (See Fig, 15.)

* & quantitative chemieal analysis of h';.'.;m:,?oﬂ.n.: f+-fel from the

human uub{nﬂmgirnu 10.12 parts per 1 jam chloride, Tlhe
f' rtion in blood plasma and serous fuids being & or 7 parts por
. Hoa water has a epecific gravity of about 1,022 and contains

parts per L000 of sodium chilovide,

" May 25th, 1903

These adenomatons polypi are, I believe, the sites of the
imbedding of abortive ova, or abortive placental attacl-
ments. This is rendered likely from the fact that the
lower and larger of the polvpoid masses resembles g
Placental site after an early abortion, and las a central
umbilicated necrotie area, and coniaing svneytial cells.

Erperiment XIT ( fabbit 1),

That the associntion of rebuived secret on and & polypoid or
adenomatois condition of Lhe endome trium s not an accidental
one ix rendered probable by this experiment, in which the Jeii
extrime cormi was doubly tigutured on June 3rd, 1903 Re-
peatod o =trus ogcuried, but Lo coitus was allowed, and when
the animal was killed on July 5ih, 1503, the left or ligatured
cotnu was found wod:stended, becawse the ligntures had
slready cul their way theough the mueous membrane, and the
patenivy of the canal was resoore d,

The upper portion of the tube, however, comlained two
polypi, one villous aud pedanenlsted, one sessile and adeno.
instus.  Fig. 14 shows the polypi in position, and Fig. 15 the
microscopical appearance of s section of the lowar growth
under a low power,

In this ease al-o the right or remaining ovary was cxslic
(Fig. 16 and Fug. 17), the ouly neeasion on whish I Bave detectd
& pathological evst in & rubbit's uvary. The left ovary was
removed at the G- ralivm.

The Influewes of this Uterine Secretion on tde Oparies,

(=) It was thought that some light might be thrown on
the gquestion of wierine influence on ovarian funetion by
experimental interference with the conditions under
which this uterine saline secretion is produeed.

It is. of course, well known that the presence of a
fertilized ovum, or ova imbedded in the endometrinm, the
pregence in fact of a living trophoblast, is NECEEEArY Lo
ensure the active growlh of loiein tissue in the ruptured
follicles in the ovaries, and that these corpora lutea are
necessary for the continued nutrition of the trophoblast
within the wterng until the placenta has formed, (=l
Fraenkel, Marsha!l and Jaolly, and others.)

The question arigeg ag to the manner in which this
stimulus is conveyed to the ovary. It is by blood stream
or by nerve impulse? By what means, in fact, dops the
ovary become aware, 8o to speak, of the ocenrrence of
pregnancy ¥

That some reaction between endometrinm and tropho-
blast iz necessary for the stimulng to oceur is rendered
probable by the fact that in cases of Pregnancy aeeurring
outside the uteros, either abdominally or in the broad
ligament in the human subject, the correspending corpora
lutea are ill developed, while for the purpose of this
reaciion the cavity of the Fallopian tube and uterns may
be regarded as one membraue.

It is guite possible that a substance may he elahorated
at the site of this reaction beiween trophoblost and
uterine  epitheliom, which, circiwlating in the blood,
exercisges this stimulating inflaence on the lutein cells of
the ovary.

And further, it is probable that this hypothetical sub-
gtance, and some constituent in the saline uterine geepe-
tion, are mutually antagonistic as far as their effect on
the lutein cellz of the ovary is concerned.

An attempt was made to throw light on this question
of the transferenee of the ovarian stimulus (by circulation
or nerve influence) by transplanting one ovary and then
observing the effect on the corpora latea in the trans-
planted ovary at a subseguent pregnancy, Unfortunately
it frequently happens that atrophic changes occur in the
trangplanted ovary, which abolish or render doubtful any
subseguent effeets of pregnaney,

Experiment XITT ¢ Rabiit 12),

The right ovary with the mesovarinm was entirely detached
and transplanted to the parieial peritonenm in the right fank,
Primary aseptic healing oceurred.  The
animal berame pregnant on June 1%th. producing |:Em_3 YOUDE,

Pregnancy again ocenrred on July 27ih, and the animal was
killed on August Tth. The left uterine rornu contained eleven
fetnses (Fig 18y and the left ovary sleven corpora lutia, The
right or transplanted ovary could rr:f:ng_nl:-:(:d with difficuliy,
and had vndergone atrophic degenerative changes, and no
corpora lutea conld be detected,

Ewxperiment XIV (Rabbif I7).

The right ovary was transplanied to the peritoneum over
the right peoas musele in two stages. In the first stage on
June 13th, 1903, the ovary was freed from all attachments to
surrounding parts, exeept its attachment to the Fallopian
tube ; the ovary, bowever, broke away from thiz anchorage and
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hecame adherent to the back of the uterus near the wvagina.
Seven days later the abdomen was reopened and the Fallopian
tube attachment ligatured and divided. Aseptic healing oc-
gurred, The animal became pregnant on July 4th, and was
killed on July 19th.

The lefe uterine cornn contained four fetuses (Fig, 19) and
the left ovary six corpora Iutea. The right or transplanted
Fallopian tube was slightly distended (hydrosalpinx). Fig. 20
shows the two ovaries side by side.  The right or transplanted
ovary was rough on the surface from adbesions ; it showed
aigns of degenerative changes but was not markedly small.
It had some raised eminences on its surfacs, and Fig 22
shows the appearance at one of these sites nnder a low power ;
the appearance is that of a somewhat modified and degenerate
corpus luteum of pregnancy—an area of epithelial cells
surrounded by a vaseular ingrowth from surrounding tissue,

Fig. 21 shows & section of the left ovary. Thuoe in this case
a somewhat aberrant corpus lutenm had occorred during the
early stage of pregonancy in a transplanted ovary in which all
Uriginn1 nervous connexions with the uteris had been severed,
thus lending suppart (o the ﬂllpmxitinu that it is by means af
the circalatory system, by means of some substance circu-
lating in the Blood, that the stimulus is conveyed from the
uberus o the ovary which provokes the growth of lutein cells.

One other apparent effect of the retention under pres-
sure of utering secretion on the ovaries must be
mentioned. In several cases after ligature and operations
on the uterus the follicles in the ovary on the healthy
gide hiave been dark red or black in colour, due no doubt
to haemorrhage. This is shown in Fig. 6 (Rabbit 6), in
which the hydrometrie right eorno is associated with
black haemorrhagic follicles in the right ovary.

Infirenes on Health and Nutrition,

The retention or absorption of this saline finid besides
its effect on the ovaries and the imbedding of fertilized
ova has gome prejudicial effect on the health and nutrition
of the animal,

Erperiment XTIV f Rabbit 22).

A utero-peritoneal fistula was established at the upper end
of both uterine cornua by longitndinal incision, and stitching
hack the everted mocous membranes at the marging of the
incision,

The animal, though well nourished, seemed in bad health,
aull, with staring coat ; esitus oecarred and probably failure of
fertilized ova to become imbedded. The two ovaries con-
tained two crops of follicles, & number of corpora luten and a
crop of red, raised mature follicles; the animal in fact pre-
sented the symptoms of some toxaemia probably associated
with the abortive impregnation.

Pamr II1.
Compenzatory Hypertrophy in Ooary.

There are but few recorded physiolegical observations
hearing on the guestion of the occurrence of compensatory
hypertrophy in duoctless glands.

On the other hand, in the case of glands having a
definite external sreretion or exerstion hypertrophy nnder
certatn conditions is well -recopnized. Thus, in the case
of the urinary organs, if one kidney be removed the
remaining organ, after a certain lapse of time, increases in
size and responds to the call made apon it by the organism
for inereased excretory effort.

For the purpose of the presenf inguiry we may regard
the ovaries as doetlesz glands, for in addition to the
special funetion of ovalation (the exeretion or shedding of
ova) it haa been now established that the ovaries are
regpongible for the manvfacture of a :obstance or sub-
gtanees which, when thrown into the Jymph or blood
stream, acts on the oreanism as an internal secretion.

The first point to determine was whether, after removal
of one ovary, any increased growth or hypertrophy
oecurred in the remaining organ.

Frperiment XV [ Rabbil 3),

The whole uterus, together with the right ovary and tube,
wus removed on December 24th, 1902, the left ovary and
Fallopian tube being left. Primary healing and  rapid
reaovery of health oconrred.

Hepeated coitus ook place during Febroary, 1903, and the
animal was killed on March 9th, 19035 On opening the
abdnmen after remnwal of the intestines thers was no peri-
tonitis, and the ntero-vaginal ﬂt.ll.lni) was soundly healed. The
left avary was much larger than the right when removed two
months and a balf earlier (see Fig. 27), in fact more than twice
as large ; the sarface was irregolar and stndded with nnmerons
ralgrd projections like partially-developed corpora lutea of
pregnancy.  There were also 8 number of clear vesicular
mature follieles ;@ this condition is well seen in Fig, 28, which
is an enlarged view of tha ovary restine an the fat covering
Lhru pl-dm.'s museles, with the end of the Fa'lopian tube on the
left slde.

Micro-sections of both ovaries alse exhibit striking differ-
ences (Fig. 30). The right ovary, removed earlier, is full
maturing follicles containing ova, while a seetion from the
corresponding pole of the left ovary shows very few follicles
but a large increase in the ovarian stroma structures, and
gives an appearance resembling that seen in sections of ovaries
containing corpora lutea during pregnancy (Fig. 29).

Thus in this experiment marked compensatory hyper-
trophy cceurred in the left ovary after the removal of the
right ovary two and a hall months earlier. 1t is, however,
very important, as we shall see later, to bear in mind that
repeated eoitos had oceorred in the interval, the associated
hysterectoromy, although important, and probably acces-
20ty to, i8 not necezsary to, the oecurrence of hypertrophy
of Lthe ovary.

Expertment XV Rabliat 25).

The right ovary was removed at mid-pregnancy on July 18th
1903. It weighed, after hardening in formalin, 8 gr., an
contained l'ith- corpors lutea. Abortion occorred after the
operation. Coitus took fplumr: on Aungust 1lth; pregnancy
following, and a litter of seven young rabbits was born on
September 12th, of which three were reared. The animal
hecame prégoant again on November 20th, and was Killed
during pregnancy on December 20th.

The left ovary was found to bhave undergone a marked
increase in size—it weighed after bardening 151 gr., and
eontained seven corpora lubea.

These were not individually quite so large as the corpora
Intes found in the right ovary on removal of a alightly earlier
date of pregnancy, =0 thal the inerease in size of the left ovary
is due i0 hypertrophy of ovarian siroma tissue, and nob wholly
to inerease of lutein tissue, (see Fig. 31.)

In this experiment also the removal of the right ovary
was followed after an interval of five months (doring
which time pregnancy had ocearred on two occasions) by
a marked compensatory hypertrophy of the remaining or
left ovary.

Experiment XVIT f Rablit 15).

The right ovary was removed and a portion of the right
uterine cornu ligatured during pregnancy on Mp,{‘ 21st, 1
Abortion followed the operation on June 8th, he animal
became pregoant again on June 14th, and was killed during
pregnancy on July 4th,

The left ovary was found to have ondergone a marked hyper-
tropby, and weighed after hardening double the weight of the
right ovary, when removed two and a half months earlier. It

contained nine corpora lutea of pregnancy. Fig, 33 shows the
twn nvaries for cCOmMparison.

Fig. 34 and Fig. 35 are photomicrographs under low power of
seetions of ihe lefi and right ovaries respectively, and show
the characteristic appearance of increase of stroma and lotein
tissne in the hypertrophied or left ovary.

It is important algo to observe that in this experiment
the left uterine cornu contained eight fetuses or placental
sites, while the ecorresponding left ovary contained nine
corpora luten. Now, since the right uierine cornn was of
coarse emply, the presence of a litter of eight or nine
young illustratea the fact that begides structural changes,
a marked inerease of phy=iological activity in the shape
of increased ovalation lhad cecarred o make ap {or the
deficieney due to the removal of the right ovary.

This phenomenon was more strikingly shown in the
next experiment.

Erperiment XVIIT {Raldif 17).

The right ovary was transplanted on May 21=t, 1903, but as
almost complele degeneration and atrophy oceurred, it may be
regarded for the purpose of the present experiment as having
boen removed. Toeanimal became pregnant for the first time
on June 18th and prodoced o litter of I1IIH;';I:.‘\0IJII|:. It becama
pregnant for the second time on July 27th, and was killed
during pregnancy on August Tth.

Fig 18 —Post mordem the left uterine corng was found to
contain cleven liviog fetal rabbits, the right cornu being of
eourse empty. The left ovary was markedly hypertrophied
and eontaived eleven corpors lutea of early pregnancy.

Thus in this case the left or only active ovary had pro-
doced two crops of ova, subsequently fertilized, one of
g and one of 11 in two and a half months, both of
which collections of fetuses were mnourished in  one
uterine cornu.  Assuming that the right ovary had also
been equally functionally active in this rabbit, we should
have had two litters, one of 18 and one of 22 young
rabhits in two and a half months—a wvery unusual
oeeurrence—a  fact  which serves to emphasize the
heightened physiological activity oceurring in  the
remaining ovary.

The next expeviment illustrates the effeet of nnilatoval
| edphorectomy under rather different-conditions.
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Experiment XIX (Rabbit 8).

The right ovary was removed and the right wterine cornu
ligatured on February 14th, 1303, in the non-pregnant condi-
tion. Pregnancy occurred on March 25th, and two young were
born dead on April 28th. The animal was killed six days later.
Fig. 13 shows the two ovaries side by side for comparison, the
left being double the size of the right.

In all these five experiments, repeated coitus had
oceurred after the removal of the one ovary, and with the
exeeption of Experiment X'V pregnancy onee, or repeated
had oceurred in each case ; that this association is impor-
tant and that coitus, or pregnancy, or both are important
stimuli in connexion with the compensatory hypertrophy
which occurred in the remaining ovary in these cases is
shown by the fact, that when after removal of one ovary
eoitus and cons uently pregnancy are prevented, little or

no compensatory ¥pertrophy oceurs, thus :

Experiment XX { Ralbit 13,
The right ulr;.{{ was removed ina three-parts grown rabbit
No coitus coenrred i the rabbit was killed
t, 1903, three and a half months later. Fig 25
shows the two ovaries, No hypertropby has occurred in the
left ovary ; in fact, it is smallar than the right when removed
three and o half months hefore,

Experiment XXI (Rabbit 25),
The right nm'r-; was removed on July 25:.!-31&0.5, No coitns

was allowed, he animal was killed on October 22nd. No
COIm tory hypertrophy was found jn the left ovary,
Fig. 37 shows tha two ovaries, which are equal in weight.

Experiment XXIT ¢ Rablit 18).
t ovary was removed during pregnancy on June
15th, Abortion occurred. The anima was killed on
IJuli,;:ath’ 1905.  No compensatory hy rirophy had occurred
e left ovary, which is smaller than the right when the
usnal portion between the ovary of the non- régnant and
that of the pregnant condition is congidered. The interval of
time, however, in this case after operation was less than one
month.
The next experiment can bhe usefully compared with
Experiment XV (Rabbit Tk

Experiment XXIIT (Rabbil 2.

The whole uterus was removed, together with the loft OVArY,
during early. i o0 July 18th, 1M3. No coftus wns
g;ﬂl{tad mrft e animal was killed on Octaber 2lst, 1903,

was well nourished ; the right OVAry

mort'om, the bod
was conriderably smalier than the left, even when allowance
mﬁl:lm for "the corpora lutea present in the lstter (see

Thus, in these four last experiments no coi*us, and

consequently no pregnancy, oceurred after the removal of
he one ovary, and when the avimals were killed, at
periods from one month to three months after the opera-
tion, no compensatory hypertrophy was discovered in the
remaining ovary. Moreover, in the last EXpPeriment
(Experiment XXIII, Rabbit 23) the uterus was also
removed, as in Experiment XV (Rabhit 5), in which cage
marked compensatory growth occurred in the remaining
ovary, the difference being, however, that frequent eoitus
occurred in Experiment XV, while in the last experiment
(Experiment XXTIT, Rabbit 23) it was not permitted.

¢ congideration of these facis gtrongly supporis the
econclusion that the. oceurrence of sexual interconrse, o
pregnancy, or both, are in the case of the rabbit powerful
stimuli of ovarian growth and Ffanetion, and canse com-
pengatory hypertrophy to take place in an ovary after
removal of the corresponding organ or hall the sam total
of ovarian gland substance some time previously,

have been very eareful to apply this statement to the
case of the rabbit only. In the human female, in soveral
cases in my own personal ex erience, in which, after
removal of one ovary and tube some years earlier, it

me necessary to remove the remaining ovary, no
striking increase in size was noticeable. Further obser-
vations are necessary on this point, and also on the ques-
tion of the occurrence of compensatory hypertrophy after
unilateral ofiphorectomy in other animals besides rabhits
under varying conditions.

Coitus and Ovelation.

There is, however, one point of imﬁmunm in this con-
nexion. It has been shown by W, H. Heape (1897) that
whatever may be the relationship between oestruz and
ovalation in many animals, in the rabbit, at all events, it
ig the stimulus of coitus occurring during oesfrus, and

the presence of spermatozoa in the wterus whieh actually
determines and provokes the rupture of the mature
follicles and brings about the shedding of the ova.

My own observations eonfirm this, ag far as the act of
copulation is concerned. If a rabbit be killed from
twenty-four to forty-eight lours after the oceurrence of
coitus during oestrus  and the ovaries be carefully
examined, fully mature, red, rmized follicles will be foand
studding the surface of the glands with the nmbilicated
surface characteristic of recent rupture, and in many cases
little portions of blood elot or fibrin are found adhering to
the roplured surfaces,

Erperimient X XTI+ ¢ Rabbit 5L
Fig. 41 shows the ovaries of n rabbit killed twenty-four hours
after coitvg, the Jeft ovary containing cight Just-ruptured
mature follicles. The right ovary had been “removed by
operation during pregnancy one month earlier,

Experiment XXIIb ¢ Rablit 1),

Bhows the same relationshin between ooitus and follieular
dehiscence, (See also Fig, 1, Experiment 1.}

The next point to determine was the actual factor in the
act of coitus responsible for this atimulating effect on the
ovary.  Was it the nervous stimulus of copulation ending
in inereased vasenlar turgeseence of the ovarian vesaelg,
or the presence of semen in the genital canal of the
female rabbit which cansed the result *

To determine this point  artificial
carried out as follows :

Experiment XXIV ¢Rabbit 29),

After ascertainivg that the animal was in the condition of
Gestrus, semen from (he vagina of another rabbit just impreg-
nated was injeeted into the vagina of Rabbit 29 on March 15th,
134,  An inspection of the right avary twenty-four hours later
showed four muturing, but unraptured, follicles. Natura]
coitus occurred four days later, and when killed twenty-four
hours afterwards the folilcles wers ruptured.

Thus insemination withoot coitug is not as effectual ag
an ovarian stimulus as coitns and insemination. (See also
Experiment XX VI, Rabbit £7.

On the other hand, coitus without insemination g
not go effective in cansing dehiscence as ecojiug with
ingemination.

Erperiment XXV riablit 28)

A vaginal cul-de-sae was formed on March 1st, 1805, by
dividing the vagina across within the abdomen, and closing
the lower or vaginal end, and returning it into the abdomen,
and fixing the upper or uterine end to the skin on the surface
of the n.hr]ahh-u_ Oeatrus and repeated coltus oceurred af
regular intervals, and the animal was killed on Jume 14th,
1904, forty-eight hours after ooitus,  An examinatjon af the
ovaries showed =ome follicles in various stages of growth, but
none qoite matire or rr.-r:r-:nly roptured. In connexion with
this experiment alro two interest ing facta may be mentioned :

(2] 1t was noticed on examination of the two os nuteri {whiels
were quite visille on bolding open the edpes of the vaginal
fistula opening on the abdomen) that during ocestrus, and
immediately afier coitus had 1aken place, or even during the
manipulation necessary to cxpose the os utari, paroxysmal
ereclile movements secorred in ench oervix uteri at frequent
intervals, each cervix elongating everting the mneons fiGm-
brane of the endometrium at each 05, and standing promi-
nently into the vagina, then as the turgescence pnd mnuseular
action subsided the eervix contracted and the endometrium
was drawn in again. Such a coudition of the oervix uteri and
0f, and such movements as these must be werful agents in
drawing, almost pumping, the seminal i from the vaginal
vault into ihe nterine cornna, apd wonld seem caleulated o
enzure the impregnation of the animal aiter ooitus,

(&) If during these pericds of oestrus and sexoa) excitemeant
an ingpection of the os uieri is made, a thin watery dirgharge
will be notici d exuding from each os uteri, which i:%']':mbahly
the salina secration pereuliar to tha nterus which I have pre-
viously described, mixed with a certain amonnt of cervieal
mueus, and it is interesting to note that this has a peculiar
odour exactly resembling that of the liquor amnii and sebaceons
covering of the human fetus when just born.

One other point remained to be settled : that i8, whether
seminal fluid itself. apart from the living apermatozoa,
exercises any stimuolating influence on the ovaries when
injected into the genital canal of the female rabhit,

Experiment XX VI (Rabbit 59), ;

A solution of previously desiceated semen in water was
injected into the vagina during ocstrus—under the micre-
srope this fluid consisted of rlP'Lthe-lia] cells and dead sperma-
tozoa—on April 15th, 1904,  The rabbit was killed twenty-four
hours later. Ng very mature or dehisced follicles were seen
in either ovary,

insemination was
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Thus we are brought back to the facts : that the normal
and effective stimulus in the case of the rabbit for effect-
ing termipal maturation and debiseence of ripe follicles
and the shedding of ova during oestsus is the act of
coitus, and that in association with this act the presence
of semipal fluid and livieg spermatozos in ihe apper
portions of the nterine canal may also be an important
adjunct,

We alzo know from Experiment XV (Rabbit 3), Experi-
ment XVI (Rabbit 24) Experimest XVII (Babbit 133,
Experiment XYVIII (Rabbit 12), Experiment XIX
(Rabbit 8), that after previous removal of one ovary, if
coitus, or eoitus and pregnancy ccenr, then after a certain
interval of time compensatory hypertrophy of stracture
and an increased fonctional activity occurs in the
remaining ovary.

Whereas Experiments XX, XX1, XXII, and XXIII
illustrate the fact that if after removal of one ovary the
stimuli of coitus and pregnancy are abzent, then little orno
compensatory hypertrophy occurs in the remaining ovary.

Further, the hypertrophic changes in the remaining
ovary, brought about by the stimulus of coitus, are similar
to those produced by pregnaney, that is to say, changes
are produced in roptored follicles which have all the
appearances, to the naked eyve, and on microseopical exami-
nation of the true corpora Intea associated with pregnaney.
Thiz iz well shown in Figs. 27, 28, 29, and 30 from
IRabbit 3, in which, the uterus having been removed,
pregoancy was prevented,

The game production of pgendo. corpora lutea by repeated
coitog in the absenee of pregnaney is aeen in Experiment
XXV (Rabbit 28) in which ineemination took place into
a vaginal ewl de ame, although in this experiment one
ovary had not been removed,

The same changes in the ovaries were prodoced in:

Experiment XXVIT fRablbit 27).

A waginal fistula was formed on March 1st, 1904, but in this
case, unlike Experiment XXV, the lower or vagioal end of the
divided vagina was united to the skin of the ahdomen and the
uterineg or upper end closed,  As a result of this ceclusion of
the vagina Llhl below the opening of the uiering cornuaa
very remarkable distension of the vagina and sterine cornns
pecurred. The cornua filled the ahdemen and wera of the
size of a full term pregnancy. On opening them they were
full (one pint) of a pale vellow eréeam-like Haid without odour,
alkaline in reaction, and eonsisting under the microscope of
epithelial cells and grannlar débris in a mocoid Hoid.  (Bee
Fig. 46.) The ovaries showed very markedly the changes
found in compensatory hypertrophy, and those seen in ovaries
dllliTlr.,’ Mﬂ!.' rth"g:l:ﬁ.hcr L:-mlu.iln:“: FrEeT s Purru;'_urﬂ, ]ut.:[..
(Zee Fig. 47.) In this case repeated coitis bad ocenrred.,

Forther, eoitus daring oestrus has the effect in the
rabbit (probably hy reason of the production of this lntein
cell growth in the ovary) of bringiog about a certain
physical condition in which the animal appears and aets
a8 though it were pregnant and no donht, as far as sub-
jeetive sensatioms are concerned. goes throazh the same
nerve state, thus in both cases of vaginal fisinla (Experi-
ment XXV, Rabbit 28 and Experiment XXVII[, Rabbit
27) thizs occurred.

Erpertment XXVILT (Rafibit 27

In this experiment repeated coitus ocenrred on March 15th.
Oestrus was followed by a gquiet interval of one month in
which the rabbit refused the spproaches of the buck, tore nif
fur and made a pest, no peegnancy, of conrse, existing
Although we must not forgetl the largely distended condition
of the uterus which may bave given rise to sensations of
Prignancy.

Experiment XXV fRabbit 28,

In this experiment the oceurrenece of coitus on March 23rd
was followed by a quiescent interval of nearly a month, in
which the animal refused the approaches of the huek, and at
the end of the time made a fur nest; pregoascy being, of
course, absent.

On the other hand the abeenece of enitnz iz followed by
a prowongation and inereased frequency of the condition
of peatrus.

Thus, from the effects which we have geen to follow
from coitus, namely :—

{a) The dehiscence of mature ovarian follicles ;

(&) The formation of pseado-corpora lutea in the ovaries
in the absence of pregnancy ;

() The production of a psychical state associated with
PIEENANcY ;

we are girongly led to look wpon coitus as the stimains
which causes the hypertrophy and the formation
of psendo-corpora lutea in the absence of pregnancy, in
those cazes in which, after the removal of one ovary, eom-
pensatory hypertrophy has occurred in the remainiog
DA,

It is very snggestive to find that of twa experiments in
which one ovary together with the whole uterns was re-
moved by operation, the peculiar changes associated with
hypertrophy  oceorred in the remaining ovary in the
animal in which coitus was allowed (Experiment X1V,
Rabbit 3), and was abzent in Experiment XXIIT (Rabbit
23), in which eoitus was prevented,

It is interesting to find that the compensatory hyner-
trophy, the inereased ovulation, and more freguent oestrus
which oceurs in the rabbit after unilateral obphorectomy
resembles the result bronght abont by flockmasters in the
caze of ewes by means of inereased supply of rich food
(see Marshall, Fertifity in Scoftish Sheep, 18905).

Pamr 1V.

The following few remarks refer to the experimental
production of abdominal pregnaney in rabbits.

In connexion with this subject attention may be drawn
to the extreme rarity of any records of abdominal preg-
naney in the animal kingdom apart from the homan
gpecies.,

It was thonght that by establishing a fistulous com-
munication between the interior of the ukterine eornua and
the peritonenm the escape of fertilized ova into the
peritoneal eavity might be encouraged and their subae-
quent vascular attachment and growth on the peritoneum
produced,

Experiment XXVIIT (Rabbil 1)

Op Marceh 20th, 1903, bolh uterine cornua were laid open for
a short distance alovg their free border near the lower end,
and the mucous membrane sewn back to the peritoneal coat
with catput inorder to prevent early elosure of the incision.
Coitus ocourred on April 9th, 1903 The animal made a ne-t
and appeared as if approaching labour on May 8th, 1903 Ko
young were, however, born. ;

Coitus occurred acain on May 12th and 13th, and the animal
was killed on May 2lst. The peritoneum contained some clear
fluid, and the mammary glands were enlarged and conlaimed
milk. Lying in the right lank and quite free from adhesions
was a wasted fetal rabbit, together with the placents, enclosed
in a shrupken amniotiesac  Itappeared to be aboot the period
of growith of a full-term Eregnalluy. and was of & yellowish-
reddish-brown colour (see Fig. 48). Fig. 49 shows the fetus and
placenta atinched with the membranes removed.

Fig 50 shows the uterns removed and the oterine cornua
Inid apen helow the fistula ; the edges of the fistula in the two
gornua have coalesced, so that each communicates with the
peritonesl eavity by o eommon opening with a herniated pro-
trusion of mucons membrane surrounding the fistula above
ihis point ; each cornea alse contains a fetus of about seven or
eight days' growth. The ovaries are large; both contain
corpora lutes corresponding with the latter pregnancy.

Thus the seqnence of events in this experiment was as
follows : The animal became pregnant on April Sth, and
went nearly to term when peritoneal abortion ocourred,
one fetng eneclosed in its membrane passing through the
fistula into the abdominal cavity, possibly others escaped
through the vaging, and may have been eaten by the doe.
Coitus oceurred again three days later, pregnancy follow-
ing, and when killed eight days later, a second set of
fetal sacs orcupied each cornoa above the fistula.

This experiment should be called the * experimental
production of periteneal or abdominal abortion” rather
than “abdominal pregnancy,” and exemplifies  the
probable manner in which practically all abdominal
pregnancies oecur, that is, by abortion from the abdominal
end of, or egeape through a rapture in the wall of, a cornu
or tube,

Theze are factz which suggest the conelusion that it is
extremely difficult for the early or naked ovum to live in
the peritoneal cavity when deprived of the shelter of
either tubal or uterine endometrium, and of the nuotritive
fluid secreted by that membrane.

It iz also interesting to note that the presence of & dead
fetns in the abdomen does not act in any way as a living
fetus in the uterus does as far ag the reciprocal action of
pregnant uterus on the ovary i concerned. Oestrus,
eoitus, and pregnancy oceurred during the presence of the
fotus in the abdominal cavity, a fresh set of follicles
matured, ruptured, and underwent the changes of lutein
overgrowth characteristic of early pregnancy.
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The drawing of any inference from the facts of this ex-
lppriment with regard to abdominal pregnancy in the
man subject would be inadmissible. We are, perhaps,
justiied in saying this muoch: That the resson why
primary abdaminanmgnmm}r is 80 rare, almost unknown,
in the human sabjeét as in the lower animals, is that a
fectilized ovum finds it almost impossible to live in the

peritoueal cavity in the absence of any vascular sub- |

peritoneal attachment, and that consequently neatly all
cases of abdominal pregnancy are secondary, the ovam
being launched into the petitoneal cavity at a later stage
of growth.

Imbedding of the fertilized ovum in the mucous mem- |

brane of the Falloplan tube must depend on an abinormal
or altered relationship between ovum and mucous mem-
brane, but in what the abnormal reaction consists we do
not yet know, in spite of much investigation.

UENERAL BUMMARY AxD CONCLUSIONS,

1. That the presence of functionally active ovarian
tigsue is necessary for the uterine function, or that
portion of it which is concerned with the preparation by
the endometrinm of a snitable nidus for the imbiedding
of fertilized ova.

2. The presence of the uterine or endometrinm tissue is
not, on the other hand, necessary for the carrying on of
ovarian function, either ovalation or the production of the
Internal secretion associated with oceatrus,

3. That one funetion of the endometrium in the
anoestrous state is the secretion of a =aline, watery fluid
of low specific gravity, containing. a large amount of
ehloride of sodium in solution,

4. That there is some antagonism between this endo- |

metrie function or saline seeretion and that portion of the
internal secretion of the ovary which is gpecially con-
cerned in producing pro-oestrous changes in the endo-
metriom preparatory to the imbedding of fertilized ova,
That portion of the internal seeretion of the oVAry
rh‘mh i8, in fact, associated with the growth of COrpota
uted.

Thus the saline uterine secretion is associated wiih
katabolic, the ovarian secretion with anabolie, changes,

5. The mechanism by means of which the avary obtains
its stimulus from the stimulated endometriam eonseqient
on the oceurrence of pregnaney is a circalatory and not a
nervous mechanism.

In all probability some substance is manufactured by
endometrium or by trophoblast or by both, which reaches
the ovary by way of the blood stream, and is also
c?mzme:{ with the increased activity in the mimmary

ands,

J 6. That the bilateral and bicorned uterns in the rabhbit
may be regarded as one gland as far as that function of the
eéndometrium is concerned, which is assoviated with the
preparation of a suitable nidus for fertilized ova,

7. That the bilateral ovaries may zlso be rigarded as
one gland as far as the functions of ovulation and
production of internal secrétion are concerned,

8. That after removal of one portion or hall of this
gland, the remaining portion is capable, under cortain
conditions, of undergoing a process of compensatory
hypertrophy,

9. These necessary conditions in the rabbit are ()
the presence of the stimulus—namely, copulation—which
in this animal normally determines ovulation, or (8 the
stimulus of pregnancy. Under normal conditions these
two stimuli oveur togethes,

10. That these hypertroplic changes in the ovary afler
nnilateral  ofphorectomy structurally  regsemble those
changes which normally oceur in the ovaries during
pregnancy in its early stages,

11. That dafter uniliteral otphorettomy together with
hiysterectomy in the rabbit, the hypertrophic stimulus is
supplied by repeated copulation.

12. The ptevertion by previons hysterectomy of the
gecretion of the saline Anid by the endometrium of the
Anoestrous uterag favours the overgrowth in the ovary of
lutein tissue,

The Bearing of the above Comoliisions on Farions Theories
of the Nature antd Caise of Menstritation.

We may fitst premise that of the many hypotheses put
forward to explain the phenbmenon of menstroation
many dre opposed by fabts, and only one or two need be
considered,

The thiee fundamental points which seetn established
dre
1. That the whole pro-otettous procéss is of the nature of
a preparation for the attachmient of an embryo (Marshall
and Jolly).

2. In dddition to ovulation the
claborates dn internal secretion whish
J'.S the cause of En'n--rli-g-'.t!'ng mad oegbrs,

3. The corpord latea form a duectless glahd which is
necessary for the nhtrition of the trophoblust during the
early gtages of pregnanty dnd subsequently atrophies,

The alternative and still undetermined pointa  about
ovarian funetion ark:

1. Whether the ovaty supplied ohe intefndl secretion
or two internal secrflions mbinally dntagonistic in
character,

2, If the latter, whether ohe is derived frbin the stroma
and one from the lutein cells, or both from follicular
epithelium at different periods of activity.

It will be noticed that in the outline of menatruation,
oestrus and ovalation and pregnancy so deseribed no
mention is made of any possible internal secretion derived
from the uterns. The aterns is gapposed to play a passive
part, being entirely under the influence of the ovary in
thige processes,

The factd now establighed are :

1. That the endometriom lias o secretion peculiar to the
anoestrons sfate,

2. That there is evidence that dgome substanee is
elaborated by the pregnant w*erus which dtimulates the
growth of corpora ldtea in transplanted ovaribs, We must,
therefore, reconsider this matter, and I suggest that the
ovary elaborates only one internal secretioh having an
influence on the uterns of an anabolic character, which at
recurring intefvals increases in amount and produces
the phenomenon of pro-oestrus and oéstrus,

A further formation of this substance occurs during
pregnancy, owing to a stimulus derived ffom an internal
secretion elaboratid by the endometrinm at the sites of
the émbedded trophoblasts, and provides for the inereaged
growth of endomelrium asdociated with the early slages
of préegnancy, while the Anoestrons or saline secretion of
the uterns is antagonistic to the ovarian secretion, and
during the anoestrous period overcomes the ovarian
reaction, now reduoced in intengity or amount,

mainmilian OVATY
at recurring periods

REFERENCE,
Ymirnel af Fhystotogy, vol, xxii, ¥o. 4; and Lencel, July 2nd, 1895,
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