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That & close physiologicgl relationship exists between the
mammary gland and the uterus has been a matter of knowledge since
the time of Hippocrates and Celsus. K The question,as to whether
the mammary glends are organs of internal secretion,in the accepted
sense of the term,is still an open one,as is also their relation
to the ovary and thus to uterine function., The literature contains
many examples of this correlation and especially with particular
reference to the definite cycle which the mammary glands undergo
in their development,from the time of birth,to puberty and thru
the pregnant state,as well as with the cessation of pregnancy,
whether normally or abmormally stopped.

That the function of the mammary gland is independent of the
nervous system,has been,we believe definitely proven by the work
of Ribbert upon the tramsplantation of mammary gland tissue as well
as by the clinical observation of paraplegic patients who have
passed thru pregnancy and subsequently nursed their children,

Lane~Claypon and Starling,by the injection of rabbits with
extracts made from ovary,uterine wall,uterine mmicosa,placenta,
placenta plus uterus.fetus,or}fetus plus placenta and mambrenes,
have béen able to show that in all cases in which they were zble to
produce hyperplasia of the mammary glands the injections were de-
rived from fetal extracts. They conclude that the growth of the

mammary glands during pregnancy is due to a specific chemiecal



stimlus produced in the fertilized ovum and that lactation is due
to the removal of this stimulus,

Halban,however,points out that when premature death of the
fetus occurs,without its expulsion,as in thé case of extrauterine
fetation,the breasts swell two oi- three days after the death mey be
presumed to have taken place,and a true secretion of milk may be
obtained.He further states that the same thing occurs when the death
of the fetus occurs in utero,but the result is not invariable,and
that there are cases in which the secretion of milk began two or
three days after the presumed death of the fetus,but in other cases,
the secretion occured only after the expulsion of the dead fetus.
He ascribes these differences to the differences in the placents
and concludes that the activity of the mammary glands is dependent
upon the internal secretion arising in the omary,except during
pregnancy,at which time the function of the ovary is temporisrly
agssumed by the placenta.

Frank and Unger in the most recent investigation of the subject
based upon experiments in which they used injections of corpus luteum,
ovarian substance and a combination of both,believe that the growth
- of the mammary glands,as wsll as the cyclical change in the virgin
breast is dependent upon ovarian activity,and that the growth of
the breasts in pregnancy is due to the presistence of the corpus

luteun.



Ancel and Bouin believe that this change is due to the activity
of the so-called myometric gland found in the pregnsnt uterus.

Loeb has shown that the ovary to a great extent is responsible
for the development of cancer in the mammary gland of mice,and that
the castration of female mice at a time whén thay have already en-
tered into a period of sexual maturity,reduces the incidence of
cancer from sixty to seventy percent to nine percent.Loeb states,
"We may attribute this effect to the elimination of the eyclic growth
stimuli which emanate from the ovary and act on the mammery gland
in the normal animal.It is uncertain which copstifuent of the ovary
is responsible for this effect." From the foregoing it is apparent
that there exists a definlte relationship,of some charscter,between
the mammery gland and the ovary.

It has been well established by various investigatoss,thaf the
endometrium shows characteristic changes during the various phases
of the menstrual cycle.The establishment of this fact suggested the
inquiry as to whether the corpus luteum of menstruation did not
also show cyclic changes corrésponding to the various phases of the
menstrual cycle. Meyer,upon the basis éf the histological chsmges in
the endometrium has shown that the corpus luteum passes thru success-
ive stages from its formation after ovulation to its ultimate fate.
As a result of his work we are npow able to determine from the his-

tological apperance,the stage of development of the corpus luteum.



Battusud asserts that during the reproductive period, the
ovarian secretion inhibits mammary activity,while Bell believes,
“that 1t is not so much a guestion of imhibition as that the ovary
causes an excretion of lime salts,a process in which the mammary
glands are also concerned." In support of tﬁis theory it might also
be mentioned, that a high calcium content of the blood such as is
found before menstruation often leads to activity in the mammary
glands.

ﬁpon the basis of the foregoing investigation we may believe
that the activity of the mammary gland is in some way related to the
menstrual function and that the mammary gland exerts an inhibitory
effect upon the ovary,the activity of which in turn furnished the
basis for the most commonly accepted theory of menstruation,

We have attempted to investigate this inhibitory activity by
the feeding of mammary gland.substance to women of the reproductive
age,noting,as a basis of this study,the éffect upon the menstrual
flow.This serves as a criterion of the activity of the glands -of
internal secretion and by close observation of the érocess of men-
struation, in any gfven case,it is possible from a cliniceal standpoint
more or less definitely,to deduce what part the ovary and the
glands of internal secretion (mammary) are playing in its production

Experiments upon seventy-nine subjects,who gave either normsl
or abnormal menstrual histories furnish the basis for this paper.

T™wo groups of patients were used,(l) girls selected from the student



body of Ohio State University and (2) the highest type of immates
of the State Institution for Feebleminded at Columbus,OChio. These
subjects were selected at random and their ages varied from fifteen
to thirty-three years,the majority being nulliparous,but a few
having borne children. No preliminary attempt was made to classify
the subjects as normal or abnormal,in so far as menstrual function
was concerned,since we believe that this method of proceedure would
best serve two purposes:‘

1. It gives a certain number of normal subjects to

use &8s confrols,in—as-much as their genersl hygiene,

school life,working conditions,recreation,rest,diet,

etc.,are the same as those who presented abnormal

menstrual histories,and,

2. From a practical standpoint,it represents the

general average of subjects who present themselves

for endocrine therapy.

411 patients were first carefully interviewed,snd a statement
as to their general health and habits was obtained.i careful men-
strual history was then recorded upon the accompanping form.This
history included,the 8ge at which the first menses occured, its char-
écter,the character of the second menses,the menstrusl interval,the
duration of the menstrual flow and the présence or absence of dys-

menorrhea and its relation to the time of flow.In addition to this,
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& statement was obtained as to the presence or absence of certain
distrubances,oftimes associated with menstruation,nhamely,general
depression,enlargement of the breasts,mastoﬁynia, thyroid enlargement,
headache,backache,sensation of weight in the pelvis,bladder irrita-
bility,etc. In no instance where the menstrual flow was found to be
abnormal was an attempt made to establish the underlying pathologi-
cal cause, if any.

Following this history each subject was kept under observation
for a length of time varying from one to six months,during which
period a careful study was made in order to establish definitely the
various phenomena listed in the history. .This method of proceedure
serve‘d‘several purposes, in that it definitely established the normal
for each individual,as well as ruled out factors,such as vsriation
in work,climate,sickness,etc.,which at times,and in some individuals
may influence menstrual function.After this period of abservation,
memmary gland substance was administered by mouth to each subject.*
Bach grain of this substance represented four grains of fresh sheep
gland.’l;he gland substance was givén in doses varying from two to
eight grains three times a day. The time of administratic;n with
relation to the onset of mepstrual flow was also varied.Some subjects

received it one week,other two,and some three weeks before the omset,

while others were given tablets during the entire menstrual cycle.

* Tor the gland substance used in this work we are indebted to the
courtesy of Armour & Co.,Chicago,Ill.



The gland substance was administered to all the subjects for a period
of one to wt’khree complete menstrual cysles after which the adminis.
tration was discontinued and the same data collected as during the
pre-feeding and feeding periods.In no case was the ‘subject informed
as to the probable effects to be expected,and few kmew what they
were recelving, —
The data thus collected may be summaried as follows:
A+ NORMAL CASES.
Porty-nine subjects (62%) gave & mormal menstrual
history;that is,there was no evidence of menorr-

hagla,metrorrhagia or unusal dysmenorrhea.

During the period in which the gland substance was given: '

(a) Thirty-one subjects (63%) showed no change in the
amount or duration of the menstrual flow.

(b) Ten subjects (20.4%) showed a slight decrease in the
amount or duration of the menstrual flow,

(c) Three subjects (6%) showed a slight increase in the
amount or duration of the menstruzl flow.

(d) Three subjects (6%) showed & slight increase in the
first period after feeding was begun followed by
normal or slightly decreased periods.

(e} Two subjecﬁs {(4.2%) can not be classified in the

above classificatioh.In one of these the flow was



lessened in amount but the duration was prolomged. In the
the other the flow was absent for a period of two months
followed by a regular interval with a decrease in the
amount of flow.

B. ABNORMAL CASES.

Thirty subjects (38%) gave abnormal menstrual histories

with refeience to the existence of menorrhsgiz,metrorr-

hagia or dysmenorrhes,or a éombination of these.
During the period in which theugland substance was given:

(8) Nine subjects (50%)'sh0wed no change in the amount
or duration of the menstrual flow,

(b) Eight subjects (26%) showel a slight or moderate
decrease in the amount or duration of the menstrual
flow or a decrease in the amount of paines

{e) ?our subjects (13.4%) showed an increase in the
amount or duration of the menstrual flow or an
increase in the amount of pain.

(d) Five subjects (16.6%) showed:a slight increase in
the amount of flow the first periéd,followed by &
decrease in the amount or duration of the flow
during the subsequent periods,

(e) Four subjects (13.4%) gave responses which could not
be included in any of the above classes. One subject
showed a slight increase the first month after

feeding was begun and the balance of the time the



amount and duration of the flow was the same as
prior to the administration of the gland substance
but the interval varied from two to five weeks.
Another subject,showed a reduction in the amount
of flow and of pain as long as the féeding was
continued but menstruated twice a2 month following
the discont;nuance of the feeding.A third subject
showed a slight decresse in the duration of the
flow followed by a six weeks' interval and then
reverted to the same type &s before feeding.The
remaining subject had a flow of six to eight days
duration prior to the administration of gland sub-
stance,normal in amount,but 2 menstrual interval
which varied from twenty-one to forty-two days.
Menstrual flow was accompaired by mild uterine
colic and slight nasusea.Thas patient received two
grains of manmary giand substance three times &
day for seven days prior to the onset of the men-
strual flow., On the day the flow began she was
seized with severe abdominal colic,a temperature
of 101 degrees Fahr.,nsusea,vomiting snd marked

general depression.
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Flowed twice in the first month after rest begans

Case 20, Forty-two day interval after feeding began.

" Case 8:

t

case 29, Flowed twice during the first month on feeding.
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DISCUSSION.

We recognize the fact,that the results obtained in any experi-
mental work involving the investigation of the iﬁcretory functions
based upon the feeding of gland substances,is subject to many mod-
ifying factors., Some of these,t0 a certain eitent,can be eliminated
by the proper selection of control subjects. To this end it might be
stated that the control subjects for:this work were living under the
same envoirmental conditions as the abnormal subjects.In spite of
this we realize that controls as well as abnormal subjects may show
individual varistion.

We also recognize that a pelvic examination of all the ab-
noimal subjects,might in a measure,have been of some help in the in-
terpetation of the results which we have obtained,but,on the other
hand,we believe that they represent the typical quality of patients
as seen by the practioneer and to whom endocrine therapy might be
gpplied by him.

‘ In no instance have we bveen able to correlate the results ob-
tainéd,with the amount of gland substance administered. Neither
have we found that the time of administration prior to the onset of
the menstrual flow has any effect upon the results obtained,

We also realize‘that the g@land substance which we used may not
contain the active mammary hormone, This may be due to some fault in
the technique of its preparation or the substanéeras obtained commer-
cially,may vary in its activity depending upon the state of activity

of the glands from which it was prepéred.
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CONCLUSIORS

We are lead to bellieve from the foregoing observations that
mammery gland substance is not inertgthat the effect upon ovarian
activity,of feeding this substance,as evidenced by changes in the
character of the menstrual flow in patients with normal and sbnormal
menstrual histoeles,is not constant. Nelther is it of practical
value,from a clinical standpoint,in abnormal subjects where the
abnormality is supposedly due to ovarian hyperactivity, in-as-much
as the results obtained were neither constant nor sufficient in

amount to warrent its use.



1,

2.

Se

4.

5.

6.

7e

8.

9.

10. Frank,R.T‘

12

BIBLIOGRAPHY

Battuaud, J.

L'opotherapie Mammaire en gynecologie.

Rev.de Mal de la Nutrit.,1909,vol.vii,p.260
Bell,Blair

The Sex Complex,

Well.Wood and Co0.,1920
Bouin,P. Les deux glandes 8 secretion interne de 1l'ovaire

la glande interstitielle et le corps jaune,
Rev.med.de 1'Est.,Par.Nancy,1902,XXXIV,p.4656

Bouin, P.and Ancel,P.
Recherehes sur les fonctions de corps Jaunmne
gestatif II.Sur le deteminisme du developp-
ment de la glande Mammaire au cours de la
gestation. )
J.de Physiol.et Fath.Gen.,Par.1911 XIII p.31

Bouin and Ancel,P.
Sur les fonctions de corps jaune gestatif.
J.Physiol.et path.gen.,Par.,1910,XI11,p.1l.

Flatau,M.G.
Ueber Ovariotomie wahrend der Schwangerschaft.
IJunchen.med .Wchschr,,1905,L11,2542,
?Oges [] AO
Schwangerschaftshyhypertrophie der lMammae und
Nebenmammae.
Wein.klin.VWchnschr.,Wein.u.Leipz.1901,XIV,1255
Foges, A.
zur physiologischen Beziehung swischen Mamma
und Genitalien.
Zentraldbl.f.Physiol.,Leipz.u.Wein,1905,X1X,233
Fraenkel, L.

Die Function des @orpus Luteum.
irch.f.Gynaek.,Berl,, 1903,LXVIII, 438,

Punction of the Ovary.
Amer.J.,of Obst.,1911,64,p.297.



11,

12,

13.

14,

15.

16.

17.

18

19.

Fl‘aﬂk, R.T.

13

Influence of Duct Glands on Menstruation and
Ovulation.
Dublin J.ii. Science,vol.,II,p.637,

FrankR and Rosenbloom.

Frank (R.T.) and

Gauthier,L.

Halban, J.

Halban,Jd.

Hippoerates,

Jacoby, A.

Physiologically active substances contained
in the placenta and in the corpus luteum.
Surg.Uync.and Obst.,1915,21,p.646.

Unger (4).

An experimental study of the causes which
produce growth in the mammary gland,
Arch.Int.Med.,1911,vo0l.¥I11,812.

Ein Fall von Milchsekretion aus den Brusten
an stelle der Menstruation bei ein jungen
Madchen.
Centralbl.f.Gynaek.,leipz.,1904,XXVI1I,127

Die Innere Sekretion von QOvarium und Plazenta
und ihre Bedeutung fur de Function der Milch-
druse.

Arch.f.Gynack.,Berl.,1905,LXXV,352,1 pl.

Ueber der Einfluss der Ovarien auf die Entwick-
lung des “enitales.
Monatschr.f.Geburtah.u.Gyn.,1900,X11,496

Sydenham Soc.Transl.by Francis Adams,1849,
vol.2.4phorisms,vol.5,p.747

The “ffect of the ‘hymus and the iammary Glands
on lenstruation.
N.Y.ledical Jour.1921,CXIII,p.245

Lane~Claypon (J.E.) and Starling, (E.H.)

An Bxperimental Inguiry into the Factors which
determine the Groth and Activity of the HMammary
Glands.

Proc.Roy.S50c.ser+B.,1905-1906,vol.LXVIII, p.505



14

20. Loeb, L.
Relation of Ovary to Uterus and Memmary Gland
from the experimental aspect.
Surg.Gpnc.and Obst.,1917,XXV,Pp.300

21, Loeb,L.

' Factors in the growth and Sterility of the
Mammalian Ovary.
Science,1917,vo0l.,45,p.591,

22. MacKensie, K. :
An Experimental Investigation of the liechanism
of Iilk Secretion with Special Heference to
the action of inimal Extracts.
Quart.J.Exp.Physiol.,London,1911, IV, 305

28 Mandl und Kreidl
Die klinische Bedeutung der Milchsekretion
bie bestehender Schwangersshafi.
Wein.klin,Wchnschr,,Wein.u.Leipz.,1905,XV 111,73

24. Harshall FP.H.A.
Physlology of Reproduction.
Longmans,Green and Co.,London, 1910,

25, lMayo,Wede :
Conservation of the Menstrual Function.
J.A.M.A.,1920,v01.74,p,1688.

26, Meyer,R.
Usber Corpus luteum-Bilddung beim Menschen.
Arch.f.Gynaek.,Ber1in,1911,XCI11,354.

Zur Corpus luteum Bildung beim Menschen
Zentralbl.f.Gynak.,Leipz.,1911,XXXV, 1206,

Ueber die Peziehung der Eizelle und des
befruchteten Eies zur Follikelapparat,sowie

de corpus luteum zur menstruation. Ein Beltraz
zur normalen und pathologischen Anatomie und
Physiologle des Ovammius.
Arch.f.Gyneek.,Berlin,1913,C,1-19,2 pl.

Beitrage zur Lehre vonder normalen und Krank-
haftem Ovulation und der mit Bezrehung
Gebrachten Vorgange am Uterus.
Arch.f.Gynack.,Berlin,1920,CX11I,259



27,

28.

29.

306

3l.

324

D

S4e

15

Zur Lehre von der Ovulation und der damit in
Beziehung stehenden pathologischen Vorange

em Uterus.
Gesellsch.f.Geburtsh.u.Gynak,.,Berlin,Feb.,27,1920

Zur Lehre von der Ovulation und den mit ihr
in Bezrehung stehenden normalein,etc.,
Zentraldbl.f.Gynak.,Leipz.1920,N0.19,

Mironow, V.
De l'influence der systeme nerveu sur le
fonctionnement des glandes Mammaires.
Arch. des sci. biolog.,St.Petersbourg,
1895,111,354.

Novak,Emil
Menstruation and its Disorders.
Appelton,1921,

Organotherapy of Menstrusl Disorders
Med. and Surgs,1917,1,576.

Novak,Emil
Role of the Endocrines in kenstrusl Disorders.
Endocrinology,vol.,4, July-Sept.,1920 411

O'Donoghue,C.H.

" The growth changes in the mammarg apparatus
of Dasyurus and the relation of the corpus
lutea thereto.
uart.JJiich.Sci.,London,n.s.1911,IVII, ps2,
18 7-254, 2 pl .

O'Donoghue,C.H.
The Artificial Production of Corpus Luteum
and their relation to the mammary glands.
Proc.Physiol.Soc.,London,1913,p.6

0O'Donoghue, C.H.
The Relation between Corpus luteum and the
growth of the mammary gland.
Proc.Physiol.Soc.,London,1911,p.16

Ribbert,H.
Ueber Transplantation von Ovarium,Hoden,und
Manmma.
Arch. f.Entweklngsmechn.d.Organ.,Leipz.,1898,
vI1I1,688.

Sunes, L.
Menstrual Statistics:A Study based on 4500



16

Henstrual Histories.
Aner.J.0bst.,1916,73,p.93.

The writer wishe@ to express his deepest appreciation to
Dr. R.G.Hoskins for hls untiring efforts and interest,which
have been a help and inspiration,and also to Dr.Emerick of the
State Institution for Febbleminded at Columbus,Ohio fér his

kindness in permitting the use of certain inmates as subjects.



