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That a close physiological relationship exists between the 

mammary gland and the uterus has been a matter of knowledge since 

the time of Hippocrates and Celsus. ,The question,as to whether 

the mamnary glands 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 tanction. 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 or birth,to puberty and thru 

the pregnant state,as well as with the cessation of pregnancy, 

whether normally or abnormally 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 transplantation of maIIllnEl,ry 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 mucosa9 placenta, 

placenta plus uteru.s,fetus,or fetus plus placenta and mambranes 9 

have been able to show that in all cases in which they were s,ble to 

produce eyperplasia of the mamnary 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 chemical 
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stimulus produced in the fertilized o~um 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 the case of extrauterine 

fetation,the breasts swell two or three days after the death may 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 placenta 

and concludes that the activity of the mammary glands is dependent 

upon the internal secretion arising in the oaary,except during 

pregnancy,at which time the function of the ovary is temporiarly 

assumed 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 well 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 

luteum. 



Ancel and :Bouin believe that this change is due to the activity 

of the so-called nwometric gland found in the pregnant uterus. 

Loeb has shown that the ovary to a great extent is responsible 

for the development o:f cancer in the mammary gland of mice,and that 

the castration of female mice at a time when 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 cyclic growth 

stimuli which emanate from the ovaey and act on the mammary gland 

in the normal animal.It is uncertain which constituent of the ovary 

is responsible for this effect." From the foregoing it is apparent 

that there exists a definite relationship,of some charscter,between 

the mammary gland and the ovary. 

It has been well established by various investigatoss,that 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 corresponding to the various phases of the 

menstrual cycle. Meyer,upon the basis of the histological chringes 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 npw abl~ to detennine from the his-

tological apperance,the stage of development of the corpus luteum. 
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Battuaud asserts that during the reproductive period,the 

ovarian secretion inhibits manmary activity,while Bell believes, 

"that it is not so much a question of inhibition as that the ovary 

causes an excretion of lime salts,a process in which the mammary 

glands are also concerned. 11 In support of this 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 marmnary 

glands. 

Upon the basis of the foregoing investigation we may believe 

that the activity of the mammary gland is in some way reluted 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 tha re~roductive 

age,noting,as a basis of this study,the effect upon the menstrual 

flow.This serves as a criterion of the activity of the glands·of 

internal secretion and by close observation of the process of men-

struation,in a:ey- given case,it is possible from a clinical standpoint 

more or less de..fJni,tely, to deduce what part the ovary and the 

glands of internal secretion (:mamnary) are playing in its productio:a. 

:Experiments upon seventy-nine subjects,who gave either nonnal 

or abnormal menstrual histories furnish the basis for this paper. 

TWO groups of patients were used,(l} girls selected from the student 
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body of Ohio State University and (2) the highest type of inmates 

of the State Institution for Feebleminded at Columbus,Ohio. 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 9lassify 

the subjects as normal or abnorma.l,in so far as menstrual function 

was concerned,since we believe that this method of proceedure would 

best serve two purposes: 

l. It gives a certain number of normal subjects to 

use as controls,in-as-much as their general 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 • 

.All patients were first carefully interviewed,and a statement 

as to their general health and habits was obtained.h. careful men-

strual history was then recorded upon the accompal)iling form.This 

history included,the ~ge at which the first menses occured,its char-

acter,the character of the second menses,the menstrual interval,the 

duration of the menstrual flow and the presence or absence of dys-

menorrhea and its relation to the time of flow.In addition to this, 



• • • • • • • • • 

• • • • • • • • 
• • • • • • • • • 

• • • • • • • 
• • • • • • • • 

• • • • • • • • 
• • • • • • • • • 

case No ••••••• Date •••••••••••••••• 

Name•••••••••••••••••••••~••••••M.S.W. Age ••••••• Color ••••••••• 

.Address ••••••••••••••••••••• occupation ••••••••••••• Nativity, •••• 

General Health; 

Habits: (Clothing,constipation,diet,exercise,sleep,weather,etc.) 

Menstrual History: 

l. Age at first menses ••••••• Character ••••••••••••••••••••••• 

2~ Character of second menses•••••••••••••·••·•··•••••••••••• 

~. Type ••••••••••• Da.ration ••••••••••• .Amount •••••••••••••••••• 

4. Pain. (Location,character,things that influence it,etc.) 

5. Date of _last menstruation ••••••••••• Character ••••••••••• •• 

General Data: 

i,ate •··•·········••••••••• .. ••·•··••····••••·•···•··~·••••·••···•· 
Duration •••••. ........................................................... . . . . . . . . . 
.JJ'nount • .................................... ~·· ••••••••••••••••••••••••••• . . . . . . . . . 
Pain ••.••••.•••.•..•.••••••..•...•.••••••. .•.•.•..•••.••••••••.•••..••••• . . . . . . . . . 
Pulse and Tanp • .......................................................... 
Depress ion ••• ••• :. ....................................... ••ft ••••••••••••• 
Heat and Cold .................................. .. , .•••••••••• "' ••••.•••••• . . . . . . . . . 
Breast enlarg, • .......................................................... . . . . . . . . . 
Pain. in breasts ................................................. ·•• •.••• • . . ' . . . . . . . 
Thyroid enlarg •............................... , .•.••.••••.••.•.•.••••..•• 
Headache ••••••• :. ••••• :. ............................................... . 
Weight in pel v 1S:. ..................................................... •: . . . . . . . . 
Backache • .......................................... -. •••••••••••• • ••••• ·: 
Bladder irri ta b ,._ ................................. • ..••••••..••••••.•••. 
Disclla,rge •••••• ........ ................... , .............. ••• ••• .••• •• 

Remarks: 
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a statement was obtained as to the presence or absence of certain 

distrubances,oftimes associated with menstruation,namely,general 

depression,enlargement of the breasts,mastodynia,thyroid enlargement, 

headache,back.ache,sensation of weight in the pelvis,bladder irrita-

bility ,etc. In no insta11ce 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 
• 

served several purposes,in that it definitely established the nonnal 

for each individual,as well as ruled out factors,such as variation 

in work,climate,sickness,etc.,which at times,and in some individuals 

may influence menstrual function.After this period of abservation, 

mammary gland substance was administered by mouth to each subject.• 

Each grain of this substance represented four grains of fresh sheep 

gland.The gland substance was given in doses varying from two to 

eight grains three times a day. The time of administration with 

relation to the onset of menstrual flow was also varied.Some subjects 

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

while others were given tablets during the entire menstrual cycle. 

• For the gla~d substance used in this work we are indebted to the 
courtesy of .Armour & co.,Chicago,1~1. 
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The gland substance was administered to all the subjects for a period 

of one to three 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 knew what they 

were receiving. 

The data thus collected may be summaried as follows: 

A• NORMAL OASES .• 

Forty-nine subjects (62%) gave a •onnal menstrual 

histor.v;that is,there was no evidence of menorr-

hagia,metrorrhagia or unusal dysmenorrhea. 

During the period in which the gland substance \VSS given: 

ta) 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 

1amoU11t or duration of the menstrual flow. 

(c) Three subjects (6%) showed a slight increase in the 

am,ount or duration of the menstrual flow. 

(d) Three subjects (6%) showed a slight increase in tke 

first period after feeding was began followed by 

normal or slightly decreased periods. 

(e) TWo subjects (4.2%} can not be classified in the 

above classification. In one of these the flow was 
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lessened in amount but the duration was prolonged. 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 reference to the existence of menorrhagia,metrorr-

hagi~ or dysmenorrhea,or a combination of these. 

During the period in which the gland substance was given: 

(a) Nine subjects (30%) showed no change in the. amount 

or duration of the menstrual flow. 

(b) Eight subjects (26%) showed a slight or moderate 

decrease in the amount or duration of the menstrual 

flow or a decrease in the amount of pain.-

( a) Four 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%) showed1.a slight increase in 

the amount of flow the first period,followed by a 

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 w<as begun and the balance of the time the 
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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 feeding was 

continued but menstruated twice a month following 

the discontinuance of the feeding.A third subject 

showed a slight decrease in the duration of the 

flow followed by a six weeks' interval and then 

reverted to the same type as before feeding.The 

remaining subject had a flow of six to eight days 

duration prior to the administration of gland sub-

stance;nonnal in amount,but a menstrual interval 

which varied from twenty-one to forty-two days. 

Menstrual flow was accompained by mild uterine 

colic and slight nausea.Thds patient received two 

grains of mammary gland substance three times a 

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 1/!;egrees Fahr.,nausea,vomiting and marked 

general depression. 
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Case Before Administration·of--Gland Substance During Administration After Administration · 

Pain ' Duration of Flow Amount Du.ration Jl:mount Pain Duration .J..m.ount Pain 
·' . I . 

2 7 6 6 ·, S S 3 IO O 0 5 s 0 
4 3 6 ·1' B O 0 4 3 4 NNN 0 0 0 4 5 1i li 0 0 5· 3 5 4 5 :IN N-ll · 0 0 0 0 8 6 LN 0 0 
6 5 5 6 5 B N N N o·o o o 5 N .. 0 
7 6 7 lf+B+ ++++ 6·7 7 L N+N+ fH+HO 7 7 0 0 
8 Z 7 H+B+ ++ +tot· 6 3 4 NNN +u HO 7 5 0 0 
9 7 6 6 7 7 LLLLL ++ .... +t+ ++t •++ 4 u+ . 0 

10 6 li . . " 0 554 lCN N 0 0 0 
11 4 6 7'/"G NNNN ++ H+ +++0 6 5 N·N · 0 0 
12 46 BN + 0 6 4 4 N-N ii. 0 0 0 6 N 0 
13 6 8 N+B+ +-1- ++ 6 7 6 +HO 
14 6 7 6 6 liNNN +- + + +- 5 6 

.L xif•• N-N · 
++ 

16 6 5 BHl+. + + 4 4 5 ll-~N 0 0 0 6 0 
16 8 6 7 7 N+N+N+N+ + ++t+++ S4 LN 0 O 
17 6 6 N+Nf- O 0 · tj 5 5 lt-N+N 0 0 0 6 N 0 
20 5 6 5 H+l&H+· +++ 4 4 5 l{.J..N+Nt- 0 0 O 
21 8 11 ; ; '. 0 0 9 4 4 ; ?iif 0 0 0 6 7 NN 0 0 
22 7 .7 4 N+N+:N+•. 0 0 O 454 N ~• 0 0 0 
23 4 5 NN O 0 6 5 6 N-N-N- t+o 
24 3 5 xif, 0 0 4 4 4 N N N 0 0 0 4 ?l 0 
25 3 6 5 5 NNNN +o+o 5 5 u-il...:· ii .. 0 O 
26 7 97 6 4 NL LK N 0 0 0 0 0 6 0 
27 4 5 8 9 6 13 B+N+N+Nt-N+N+ ++++++ 7 .· 

/B .. 0 
29 6 6 LL.' . 4 9 LL 0 0 
33 3 l!l' . 0 6 8 - 0 
38 3 6 4 Ht-.. H~H+tt+ 8 ; 0 
39 5 6 B 1f  5 ·li- 0 
43 7 8 8 ~N+-N+ 0 0 0 ' 5 N 0 
44 44 li li 0 0 5 B 0 
46 7 9 LL ·++H 6 ~+- + 
51 7 12 8 5 B•H+N+N• + +- + 0 6 'I li+lft 0 0 
62. 6 6 N+N+ t+ +++ 6 5 5 ; JN 0 ·H ++- 5 0 
63 2 5,3 HNN 0 0 0 · S 3 11-~-· () 0 
66 7 6 '5 5 B N N N ++ +- + 6 11 0 
57 6 ll + 6 5 7 NNN +++ 
58 4 N + 444 lf +o t- 4 ?l 0 
59 6 B + 6 8 6 NHN -1-+ + 6 li + 
60 3 11 NN 0 0 S 8 8 NNN 

it N " 1o + o 4 ?l 0 
62 5 5 6 NNN +++ 6 4 0 0 
63 7 N ++ 6 4 6 if.;.i{-j, 0 0 0 5 l{ ·o 
64 3 4 3 NNN + +- + 6 7 Z , N+-N N-·. HOO 3 11 + 
65 4 5 6 NNN + 0 ++ 7 + 
66 44 NN ++ 7 5 6 NHS +oo 5 s 0 

0 0 , 67 4 3 4 6 NNNN 0 0 0 0 5 5 "i+Nt-
68 ., 9 NN 

+ ++ + 
6 6 'I N O O 0 "I I 0 

69 4 3 JI N ' 3 4 3 0 0 0 3 N 0 

70 5 6 NN o+ 6. 5 5 NNN ~8 ' ;Ii +H+ 54 0 + 
5 4 4 j j+.j 0 o,o 71 4444 NNNN 0 0 0 0 j1.j, to 72 6 B +· . 4 3 6 

.N ll+N-N-
N N , 

0,0 0 6,6 I 

73 7 7 5 Jt N N o+o 8 7 5 1 0 0 0 
74 4 5 5 NN~ ++ tt.o ·5 ij . .. 0 

• 
++ 76 5 5: BB ++· 6 
0 78 5 6 5 ll N N 0 0 0 6 

7 7 6 NNN 0 0 0 79 7 '/ 8 6 li li N N o a o o 
80 7 6 7 6 llNNll +--+ o a ·o 6 .... 0. 

81 7 7 4 1 ll N N ++t+ 6 N + 
6 ,6 lHNt 0 0 82 7 7 4 6 LLLL +-f- 0 0 

+ ++ ++ ++ 6 6 NN 0 0 
83 6 7 5 6 l{ N N N 0 0 0 
84 7 8 ll li ++++ 8 7 7 BNN 

.fi. 6 7 li N N . H+ H+ 4 (> 4 N NN 0 0 0 85 +-1- '6 6 6 ~· O O 0 
86 6'i7 BN_ 
88 6 5 4 N NB 0 O 0 · 3 6 6 0 0 0 

89 6 6 6 6 N N N N :r+++ 6 6 NN 0 0 

90 2 3 4 4 NNNN ++++ 4 3 4 NNN + 0 0 
+oo 

91 7,7 7 N+N+i:H + 0 0 8 5 4 
3 6 4 N N N 0 0 0 4 5 5 N ~}I 0 0 0 

92 6 L 0 0 0 5 6 .5 0 0 0 
93 7 8 LL 

0 0 4 5 5 lHN+N+ 0 O 0 · 4 4 ?&B+ 0 0 
94 5 5 Jf+B+ 

7 6 5 NNN +++ 6 5 5 UNN 0 0 0 95 6 6 6 t-o o 5 4 li s 0 0 
96 7 7 "I 9 7 llJINNN -f-+ + + + ., Ii 
97 5 5 BN t-+ ... + 

5 5 NN 0 0 6 5 4 N-N-N- 0 0 0 99 
100 6 6 4 B N N 0 0 0 6 :tf " .. 0 

101 8 6 N !i . +-+ 5 7 5 ~NN +oo 
102 3 3 4 NNN o 'o o 3 3 BN 0 0 
103 6 7 5 0 0 0 6 . 0 

107 6 7 7 N N+N ++ ++++ 9 lH- H+ 

6 8 NN 0 ++. '4 t- +++ 111 
112 6 6 NN ++ 6 N· t:I: 

Dura ti on of flow in days • S-small amo'Unt; N-,less thaii normal; N,no:nnal; Nt,grea.ter than nonnal; I.;large. 
No ta i 

Q;p&in abs~nt; +.,· slight pa.in;, + +,mod~rate pain_; +4+, severe. pa.in;++++very severe 
pain. . , · . . · 

.._r:a, 
r •. 

Cue 7. Interval irregular after feeding began 
, . Case 8. Plowed twice in the :first month after rest ~egen. 

oaae 20 •. I!'orty._two day interval af'ter feeding began. 
Case 29. flowed twice during the first month on feeding. 
Case 65. One period mis~ed when feeding began. 
Case 71.Flowed twice during the first month of feeding. 
Case·ll2. Severe pa1n,nausea,vom1ting,temperature 101 F.,during first period after feeding began~ 
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DISCUSSION. 

We recognize the fact,that the results obtained in any experi-

mental work involving the investigation of the incretory functions 

based upon the feeding of gland substances,is subject to many mod-

ifying factors. Some of these,to a certain extent,oan 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 variation. 

We also recognize that a pelvic examination of all the ab-

normal 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 

4pplied bj; him. 

In no instance have we been a,ble to correlate the results ob-

tained,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 gland substance which we used may not 

contain the active manrna.ry honaone. This may be d~e to some fault in 

the technique of its preparation or the substance~~s obtained commer-

cially,may vary in its activity depending upon the state of activity 

of the glands from which it was prepared. 
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CONCLUSIONS 

We are lead to believe from the foregoing observations that 

mammary gland substance is not inert;that 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 abnormal 

menst~al histoeies,is not constant. Neither is it of practical 

value,from a clinical standpoint,in abnonnal 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 warrant its use. 
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