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THE ENDOCRINE GLANDS AND THEIR RELATION TO
ABERRATIONS OF THE MENSTRUAL CYCLE
by
CLARECNE S, HOEKSTRA
1939

The application of our recently acquired wealth of
knowledge on endocrime physiozogy to the problems of
the menstrual cycle involves much "sifting of the chaff
in seeking the grain®"., Though we have made great strides
forward in recent years in the field of endocrinology,
many gaps 8till remain in our ooncepts. The whole mech-
anism of endocrine inter-play as we interpet it today is
liable to change within a short time for several reasons,
One of the outetanding weaknesses of our present coneep-
tion of the endocrines ies that only a few of the relation-
ships are known facts, The greater portioh are in real-
ity assumptions based on cliniczl experience, a method
of investigation prone to fallacy because of the varia-
bility of factors wheih are difficult or impossibe to
contrcl in the human being, One real value of this
method, though, is that thg work is on the human and by
the time the work is completed, there is no need to
transfer findings from one speciee to another. Another
weakness lies in the fact that controlled experiments
are for the moet part on animalé. The bldnd transfer-
ence of animal findinge to humen phyeidogy is a common

fault of "leboratory techniciane" and creates much fal-
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lacious "knowledge". Though it is true that broad gen-
eralizations usually may be applied from speciee to
epecies, isolated fact tends to be species specific,
As = medical subject, we will of course stick to hu-
men findings as closely as possible in this paper,
It is the aim of this paper to attempt tb d arify
as much as possible the present status of the endo-
crines in'relation to the menstrual cycle and to ab-
normelities of this cycle from etiological, diagnostic
and therapeutic standpointe, emphasizing the firet and
last more than the dlagnostic angle.

The history of endocrinology is & comparatively
- recent one, Though the‘ancients back as far as Hippoe=
rates postulated the humoral theory of physiology and}
the suggestions of ferments in the body aré found in
the writinge of Sylviue, Willis, and others in the
seventeenth century, it was not until the nineteenth
century and more particularly the last twenty-five
years of that period that we can 1list much in the way
of true endoorine'knowladge or research. Berthold,
Bernard and Brown-Sequard are probsbly the original
founders of modern endocrinology. It was Brown-Sequard,
who in 1888 created a great interest and furor not only
in the medical profession but among the laity as well

by his asnnouncement of a rejuvenating process by uee



of extracte of animal testes. The biggest contributions
to0 our knowledge of the endocrines has been from the ex-
perimental work completed since the turn of the century.
Until more recently, many of the profession were very
skeptical of the endocrines and their complexity. The
recent past hﬂs seen some remarkable work so that now
the glands have many converte. It would appear that the
wave of enthusiasm ie ih ites ascendency at this time.

It is necessary t0 thoroughly understand the basic
normel physiology of these structures before we can
clearly evaluate the pathological entities, We must
therefore discuss the present conception of the ﬁormones
of menstruation and their inter-play before we attack
the problem of anomalies of this cycle.

Since the ovary is the principal endocrine of the
female that distinguishee her from the male, it will
be our first concern. The ovary has two main functions,

the production of ova and its endocrine activity. Both
of théao actions, though racielly important, are not
essential to the 1ife of the individual in contrast to
many of the other glande of internal secretion such &s
the hypophysis, the adrendls, the pancreas and others,
Profound metabolic disturbances follow removal of the
th¥roid, the parathyroide, the pituitary and other
glands whille removel of the ovary at any epoch of life




- produces much less striking effects on body funotions.
Both of the ovarian funotions, however, are intimately
a part of the normally balanced endocrine system,

The ovary producee two types of sex hormones, the
estrogenic hormones and the corpus luteum hormone. The
estrogenic substances are three in number. The names
which are recommended by the Council of Pharmacy and
Chemistry of the American Medical Association are:

1. Estradiocl or dihydrotheelin, This is most probably
the hormone that is actually evolved by the follicle.
(MacCorquodale, Thayer and Doisy, 1935)

3. Estrone or theelin., This hormone ie found in urine
and is probably an excretion product formed from estra-
diol.

3. Estriol or theelcl. Another estrogen found as an
excretory product in urine., These three substances all
have4eim11ar but not identical properties.

Estrogenic substances have a very wide distribution,
not only in the animel kingdom but aleo 1# the realm of
inenimate organic substances. It is found in the ovary,
in the blood, in the excreta of all of the vertebrates;
in invertebrates and in plante; and in such organic sub-
stances as lignite, coal and petroleum. Zondek showed
that the theoa, the granulose cells and the corpus luteum

all produce the follicular hormone. Chemically these



substances are closely related to the sterols, the male
sex hormones and the carcinogenic hydrogenated phenan-
threne ring compounde, & subjgct we will comment on later.
Since about 1930 voluminous literature has appeared on
these hormones., The estrogenic hormones were the first
known of the ovarian hormonees and were thought for a -
time to be the sole hormone of menstruation. Consider-
able argument was rampant from 1936 to 1938 as to whether
there was another hormone of menstruation. Doiley, et 2l
(1939), obtained and publishel an article on folliculin
from the urine of pregnant women. Crystalline eétrone
was isclated in 1939 by two men working independently
of eac™ other. Doisy and Butenandt .obtained their pure
crystale from the ﬁrine of pregnant iomen. Since then
estrogenic substance has been isolated from mare's urine
(Lequeur, 1930), from palm nute (Butenandt and Jacobi,
'1933) , from coal, petroleum and meny other sources. Its
chemical structure shows it t0 be basically like the
phenanthrene ring group‘of compounds, namely morphine,
the bile salts, ergosterocl, vitamin D, etc., This
structure and ite possible significance will be.consid-
ered later in thie paper;

A well known faoct of chemotherapy, that an alcochol
is more active than a ketone, resulted in an attempt to

- reduce the keto groupr of the crystalline estrone to



produce a secondary alcohol. Schwenk and Hildebrandt

accomplished thies in 1933. They obtained the substance

now known as estradiol, the probable form in which the

subestance is firet produced within the body, The intro-

duction of this alcohol group on the 17th carbon atom

increased the potency of the crystalline estrogenic

substance gbéut seven times, However, the effect of

the product in the body was rather evanescent and so

of compratively little clinicel value. For thie

rezson workers tried to make & more lasting but

still potent substance. Butenandt accomplished this

by conjugating the alcohol with benzoic acid to produce

& benzoate of estradiol which is absorbed much more

slowly and whose effect is felt over a much longer

vreriod of time. This reduced the potency of ﬁhe estra-

dicl about one half but still it is much more potent

than the original estrone. It is used quite extensiwely -

in clinical work now and is known commercially a&s pro-

gynon-B, The introduction of still another alcohol

group was successfully accomplished but with disappoint-

ing resulte., This substance, estriol or theelol, with

another OH group on the 16th carbon atom ie & relatively

impotent estrogen and of little clinical value.
In Kurzrok's recent book on the endocrines (Rurzrok,

1937) is listed rather completely the action of the estro-




genic hormone, Eight seperate functions of estrone as
deteimined from the administration of the'crystalline
hormone are listed thus:

1. It stimulates the growth and‘develOpment of the
secondary sex characteriuticé of the female as well as
the genital tract., This 1is best demonstrated by the
effect of estrone on the prepubertal individuals, in
primary amenorrheas, and in the castrated individuai.'
(Werner and Collier, 1933)

3. The endometrium is stimulated to regeneration and
hyperplasia, Thie occurs in the human during the
postmenstrual phase of the normsl menstrual cycle,

It is in 2 sense only en estension of the firet function
we list here. (Marrian and Parkes, 1930)

3. Estrone étimulates the growth of the mammary ducts,
This seems to be & stimulation only to duetal growth in
contrast to the action of the other ovarian hormone which
stimulates lobular growth preparatory to lactation, The
only apparent right to list thie as a separate function
lies in the fact that the secondary sex characteristice
are developed as prepubertsl traits while this ie cyclic
in character after the onset of the menses, occurring
each month of the menst rual epoch, (Kurzrok, Wilson and
Ceesidy, 1935). | |

4, Estrone possesses an "antimssculine" effect upon the
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male gehital system, In large doses the hormone inhibits
both the primary and the secondary éex characteristics,
That is, this hormone is fleminizing in action upon the
male individual no matter if given before puberty or
after. This is not permanent action, After cessation

of administration of the hormone, the testeé»égain resume
their function., This effect of estrone is probably due
to an inhibitory action on the hypophysis. (Spurrell end
Ucko, 1938) | | |

5. Estrone has an effect on uterine motiiity (denidd by .
some authorities, especislly Kurzrok, et'al} 1936; Kurz-
rok, et 21, 1937) best 1llustrated during the menstrual

" cycle or during pregnancy wherein uterine contractions}
tend to occur when the content of estrin ie high and

are absent or diminished When estrope is low in amount

or when it is neutralized by the action of corpuse 1uteuﬁ
hormone . A method of contraception was conceived on this
basis: Whitney and Burdick (1938) were able to show a
definite slowing of the passage ova through the fallopian
tubes following the administration of estrogenic substance
into rabbite., Since the ova arg,quite short lived, it
was thought that sufficient slowing in the passage of the
ova would result in sénescence and non-viability of the
égg cell. This work has ndt been proven 2s yet, however,

(Reynolds and Friedman, 1930; Reynolde, 1931; and Bourne



and Burn, 1938)

6. Baniechi showed in 1938 that estrone induces the
formation of "pregnancy cells" in the anterior pituit-
ary body. (Kurzrok, 1937)

7. Verzar and v. Arvay demonstrated in 1931 that estrone
hae a stimulating effect on the basal metabolic rate,
causing it to increese ten to twenty percent in the
castrated female rat. It has no demonstrable offebt on |
the B.M.R. of normal males and femelee, however. (Kurz-
rok, 1937) There is a possibility that the incressed
B.M.R. ie due to a stimulation of the thyroid gland
following the stimulation to the pituitary cells by

the estrone,.

The other overian menstrual hormone, the corpus lut-
eum hormone progesterone or progestin, 1s produced by
the cells derived from the reméining tieéues of the
Graffian follicle after its rupture at the time cfiovul-
ation, Whether the lutein cells are derived from the
granulosa célle or from the thece interna is a mob®
cquestion., The generzl consensus of Qpinion seems to
feel that the granulosa cellé’a:e the source of the
corpora cells, The distributioh of this hormone is ,
in cpntrast to the estrogenic substances, rather limit-
ed, It is produced normally by the corpofa only but

dur ing pregnancy bj the placenta as well,
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The corpus luteum hormone was isolated by three
groups of workers almost simultaneously in seperate
laboratories in 1934, They were Slotta, Ruschig and.
Fels; Butenandt; and Wintersteiner and Allen (1934),
Ite structure was determined in 1934 by Butenandt,
et 21, by converting two physiologically inactive
substances of known structures inté the active corpus
luteum hornbne. These iere stigmasterol, a sterol 7
obtained from soy beans, and pregnanediol, & saturated
divalent alcohol occuring in the urine of pregnancy.
(Allen, 1935), (Allen 2nd Reynolds, 1935), (Allen, et
al, 1935)

The,physiological action of the corpus luteum sub-
stance is listed by Kurzrok (1937) as five in number.

Mackt (1938) limite it to only two significeant func-
tions for this hormone. Reynolde and Allen (1933) de-
monsetrated in the rabbit and Knaus in 1936 that balloon
recordings of uterine contractions showed definite in-
hibition under the influence of progesterone. Thise has
been demonstrated to be an antagonistic action to the
pitocin fracti on of the posterior pituitary and to estrin
from the ovary. Macht also showed that progesterone
exerts an inhibitory action on the uterine endometrial
hyperplasia produced by the estrogenic substances. A

number of investigators have demonstrated that this hor-
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mone is an inhibitor of the estrous cycle and of ovula-
tion, Makepeace (1939) claims that progestin inhibits
the release of gonadotropic hormone from the pituitary,
It is also a well known clinical fact that a corpus
luteum cyst causes & patient to skip periods. The corp-
ora are the essential inhibitors of the cycle during
pregnaency. (Hisaw, 1939), (Hisaw, Fevold and Meyer,
1930)

The anterior pituitary gland evolves a large number
of hormones. The number of hormones which this gland
produces and théir apparent regulatory influences on
all of the other glands of internal secretion have led
réany individuals to dub this bit of tissue, the "master
gland", It manufactures & hormone which influencee the
~thyroid, one or more which regulate the ova:iea, an
adrenal factor, a pancreatic hormone and apparently sev-
eral others, Thosé which are our concern are the gonad-
otropic, the thyrotropic and the adrenotropic principles.,
These latter two are of interest beczuse the thyroid
gland and the adrenal gland seem to influence the ovary
| in some manner, assumed by many authorities now to be a
secondary affect mediated by way of the pituitary gland
as a result of that glands attempts to regulate the
thyroid and the adrenal glande,

The substances produced by the anterior pituitary
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which influence the ovaries are known collectively
as the gonadotropic hormones. The number of reports
on these hormonee that have appeared in the past ten
or twelve years is remarkable. The fi:et fundemental
observations were those of Smith and Engle and of
Ascheim and Zondek in 1926, working seperately. The
hormones, probably proteins or closely associated to
& protein molecule, have not been produced in a crys-
talline form ae have the overian substénces. Very
similar hormones have been found in the placents, in
the urine of pregnancy, in castrate urine and in mare
serum, These, since they can not be shown t0 be
identical with the anterior pituitary substance, are
called anterior pituitary-like substances (APL substances)
or prolan, Perhape the most distinctive différence that
can be pointed out between the APL substances and the
true gonadotropic substance is fhat, though both seem
to have about the same influence on the ovary in the
individueal in whom the pituitary gland is intact, in‘
those whose pituitary is absent or inactive, the APL
substances are inactive or impotent, (Ross,‘1937)

The gonadotropic hormones are found in no: ot her
gland of internal secretion excgpt the hypophysis,
During pregnancy some investigators believe that there

is some other source of the gonadotropic hormones,
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possibly the chorionic villi, Zondek has made several
attempts to refute this conception, However, it is
known that there is excreted during the pregnancy via
the kidneys certain substances which are similar to

but not identical with the anterior pituitary gonad-
ctropic substances, Experimentally we find that these
APL substances do not act onthe ovaries of hypophysec-
tomiZed animals as will anterlior pituitary extracts,
Cole and Hart (1930) showed that the serum of pregnent -
mares during the‘midperiod of pregnancy confains large
emounts of gonad stimulating substance which acte very
similarly to the a. p. gonadotropic substances. Severai
casee are on record where the use of éera of pregnant
women ﬁas been veri effective where there seemed to be
a difficiency of pituitary action (Hunt, 1938).

It is generally accepted that the basophile celle
are t~e source of the gonadotropic hormones, Evans and
his group (Evans, Korpil, Simpson, Pencharz, Wonder, 1936)
separated by & process of salting out three distinct
fractioné of the gonadotropic group. These were an inter-
stial cell stimulating_entity, a luteinizing fraction
and a follicle stimulating part which prevents hypoplasia
of this tissue and restoree it after degeneration in
hypophysectomized animals. Thie action is best seen in

the testes where the cells of Leydig are regenerated in
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a hypophysectomized animal 1n‘contr&et.t> the near-

by cells of the tubules which did not show response
to thie fraction, The same interstial stimulation is
seen in the ovary of these animals, The luteinizing
.fraction causes the formation of the lutein cells or the
luteinizing of the walls of the ¥ollicle but it is
without effect on the interstial cells of the gland,
The follicle stimulating fraction causes a growth of
the follicles wit hout repair of the interstitial celle
(the so-called "deficiency cells") or luteinization.
Upon the male this fraction causes regeneration of the
tubules after degeneration but does not effect the
interstitial cells of the testes,

It ie of interest to note the defference between
the male and femele hypophyses in view of their simil-
arity of gonadal influence. The anterior pituitary
of the male secretes the same hormones as the female,
The difference 1ies in the fact that the female gland
produces the gonadotropic principle in a oyclic manner
80 that luteinization follows follicle formation, In
contrast the male gland produces & constant supply of
these hormones to the gonads, (Kurzrok, 1937), Pfeiffer
(1938) showed that the same is true in the female with
masculinized hypophyses, a const=nt estrus is the re-

sult.
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The thyroid gland end the thyrotropic hormone are
of great interest to the gynecologiet-because it has been
demonstrated olinically that perhaps the most readily
available, the most eooncmio&i end the most useful bio-
logical of hie enboorine armement arium hes been thyroid
substance or the thyroid hormone thyroxin. (Falk, 1937;
Litzenberg, 1937) Though hormonal control of the pro<-
rdnﬂion of the hormone thyroxin is dependent upon the
pituitary gland through its production of the regulaﬁing
thyrotropic substance, this gland has a powerful influ-
ence on the gonads, This ie a secondary action mediat-
ed via the pituitary which emphasises again the éentral
position of this "master gland". (Star: end Patton,
1935) The thyrot:dpio hormone's relation to the thyroid
is almost parallél to the gonadotropic-gonadal relation.

- This eimilarity does not seem to be so stfaﬁgc when one
 considers thaf'both hormones seem to be preduced from

the same type of cell if not from the same cell. The
action of the hormone is to stimulate the thyroid to
secrete thyroxin., This substance in turn ie the regulator
of the metabolism of the body; it is linked with the oxi-
dation processes of 21l of the body cells., -The selective
rplationahip of the thyroid to the gonads is due to the
polyhedral nature of the pituitary basophile cells, a

stimulus to secrete thyrotropic substance may 2l1lso be a
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etimulus o produce other tropic substances: gonadotrOpic,-
adrenotropic, etec. The intimate nature of this relation-
ship ts suggested by Falk's'(1937) recommendation that all
meﬁstrual disorders should be recommended for basal metab=
olism studies as a routine procedure, Other men highly
praise thyroid extracts 28 being véry;éffacioué as an
ovarian stimulsnt even if the B.M.R, is normalfslightly
increased. Care must be taken to avoid a thyroid reac=
tion or to preoipitéte a toxic thyroid state. (Litzen-
berg, 1937) '

Another closely related gland which is of note is
the adrénal_glands. Here sgain we see somewhat of a
"reiteration of the previous story, substituting the
adrenals for the thyroid gland. The basophile célls
again seem to be the elaborator of the adrenotrppic
vrinciple, We know of two a&drenal secretions and sus-
pect at least one more or somé mechanisms of these two
which we do not understand todey. The adrenals may be
divided into two distinct parts, the medulla and the
cortex,kthe former produces the hormone epinephrin or
gdrénalin and the latter the cortical hormone cortin,
Epinephrin is a simple amine compound related to tyro-
eine and the cortical hormone is of unknown chemical
structure. The activity of epinephrin has been estab-
lished to be at the myoneural juncfiona.of the sym-
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pathetic nervous syétem.r:aat-l. 0f special interest
to us is the faét that epinepheine cauaés cqntraotion
of the uterus during all phases dfthe menstrual cycle.
The pregnant uterus also contracts under its influence,
The cortical hormone seeme to be the eubatance’of the
adrenal which is essential to life. It is the hormone
used in Addison's disease or in individusle in whom the
adreﬁals have been removed at operation, Incidentally
it 1s‘worthy of note fhat_only very small bits of_ad-
‘renal tissue needé be presenf toisaﬁisfy the require-
- ments of the body., Cortin may be used to prolongvlife
almoet indefinitely in these cases in contreast to the
medullary hormone which is singuh:cly ineffective,

Agide from these two hormones we also find 8 definite
inter-relationship between the gonads and the adrenals.
Precoclious puberty has béen observed in both male and
female in the presence 6f an adrenal tumor or a hypar-
plasie of the adrenal tissue., Other tumors give rise
to masculiniZation of the female, the viriliem‘eyndrome.
Addison's disezse is frequently accompenied by & hypo-
lasia or atrophy of the ovaries, The mecheniem of
these syndromes, however, 1ls still obscure and not well
vunderstood.

The posterior pituitary hes been shown to secrete

at least three hormones, They are an oxytoxic principle,



‘a preesor and an anti-diuretic principle., The latter
two are usually combined as one in our present prer—
arations on the market because of the methods of fract-
ionating. It is known ee pitreesin. The oxytoxic por-
tion is called pitocin or oxytocin, Thie fraction is:
our concern in gynecology because 1t bausee contracﬁion
of the uterus under certain conditions. 1Ite activity
is dependent upon 2t least four factors; the species of
the animal, the phase of the menstrual cycle, whether
the uterus ie pregnant or not, and the stage of the
gestation., Experimente are somewhat comtradictory to

a certain extent as to what ooccurs. Beveral inwvestiget-
ors have shown that especially in rabbite, estrin éens~
itizes the uterus to the action of pitocin while pro-
geeterone tends to render the uterus refractory to the
action of this substance (Parkes, 1930)., However,
Kurzrok, Wiesbader, Mulinos and Wateon (1938) made
 several studies of the ection of pitressin, estradiol,
and progesterone by the use of the intra-uterine bag
and on humen subjects, Significant conclusions from
their studies are that the uterus shows spontaneous
contractions during all phesee of the menstrual cycle;
that the uterus reacts to pituitrin in a positive manner
during all phases of the ocycle; progesterone produces

uterine cramps during the postmenstrual phase of the
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oycle but not during thepremenstrual phase; end that
eatradiol‘occasionalli produces & rise ih'amplitude[f

sad tonus and may produce crampé during the first half
‘of the cycle without significant changes in the tracinge
from the inta-uterine balloon. It hes been shownm exp-
imentdlly and clinically that neither the}hypophyeia,

the ovaries or a live fetus is eessential to the onset
and progress of labor., This suggests at least an add-
itional factor, poesibly, ae suggested by Kurzrok (1937),
placental in origin. .

Thé phenomenum of menstruation is perhaps the gyn-
~ecologists chief concern $or asberrations of this cycle
'are the chief complaints of most of his patients.v Long
ago this occurance of cyclic bleeding wds thought to be
e characteriétio solely of the lumen being. For the
- major part of the last century it was believed to be
a charactérietic only of the primates. Hartman (1937)
mede more careful studies and showed that bleeding begins
‘with the Selachian fishee and occurs in the vertebrate
scale upwarde wherever the embryo developes within a
brocd ohamber et the expense of the parent.

| There is some debate among gynecologiste as to just
what constitutes true menstruation. Some believe that
menstruation is cyclic bleeding (Allen, 1935), Anéther

school define it as bleeding only from a premenstrual
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endometrium. (Kurzrok, 1937; Wiesbader and Kurzrok, 1938;
Ehrenfest, 1937) Thie point is etressed in order to
distinguish the normal ovulatory cycle with bleeding
from a premenstrual endometrium from anovulatory sterile
cyclic bleeding from & postmenstrual endometrium,.,. The
control nﬁﬁmenat:uation seems to be almost entirely
hormonal in character. The hormones direcfly'ihvolﬁed
are the pituitary and the ovary, However, the influenpe
of other gland; is evidenced by the clinical observation}
that many of the menstrual disorders are found in dye-
functions of the tyroid, the adrenaie, and the pancreas,
The problem of the menetrual cycle is further complicated
by the work of Teel snd Cushing (1930) -nd Hohlweg and
Junkmen in 1933 in which they tried to show that there
probably was a central nervoue system sex center, prob-
akly located in the floor of the third ventricle, Some
work hes been done to indicate the production of anti-
bodies or antihofmones in the body, antitheses of hor-
mones which act to balance horwonal action (Parkes and
Rowlands, 1936; Werner, 1938). This work is not geno
erally accepted &as yet. Some say the apparent anti-
hormones are in reality but the production of a refract-
oriness &s a iesult of impuritiee in the extracts used.
Crystalline preparations are 8add to fail to reproduce

the antihormone phenomenum déscribed by those using .
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impure glanduler extracts. (DuShane, et al, 1936)
Aside from these factors there is aleo an auxillary
mechaniem present for the purpose of pregnéncy &and
delivery of the child at term.

The normal menstrual cycle is generzlly conced-
ed to be chiefly endocrine in nature. It 18 concern-
ed with the development of the egg in the ovary, its
extrusion f:om-thg ovary, its transportation to the
uterus and fertilization and pregnancy or subsequent
nidation at the end of the cycle as & part of the
menstrual flow if fertilization does not ocour. The
rhythmical stimulue neceesary for mene trual activity
comes either from Hohlweg and Junkmen's sex center,
from the pituitary or from some glend evelving a
"vleeding hormone" (Hartmen and Firor, 1937). Since
the pituitary hypothesis is our most generally accepted
one, we will use iﬁ as the starting point in the follow-
ing description of the normal menses,

A rather complete diagrematic portrayal of the
endocrine inter-relationship during the normal menetnﬁal
cycle was published in & paper by Kurzrok, Wilson and
Caseidy (1935) and is presented below sligHly modified
for reference in this discussion. Broken linees indicate -
inhibitory action and eolid linee stimulating action.

Question merks indicate unproven hormonal action,
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Both the follicle stimulating harmone and the

luteinizing factor of the pituit&ry gland are necess-
ary for & complete;gyciq end normel menstruation. The
“hormonee act 1n:rotation~bﬁkoverlap some at the mid-
point of the cycle or at about the tiéé of ovulation,
‘Considerahle evidence points to a status of equilibrium
between these two hormones at whith time ovulation tends
to ocour (Lass, Smeleer and Kurzrok, 1938), There is a
quantitative relationship existing between these two
hormones, as well, (Marrian and Parkes, 1930; Kaufman,

1933; Parkes, 1933; Szdrka and Kurtz, 1938) If the



| follicle etimulating hormone is present in an inad-
equate amount, an immature follicle which is incap-
able of normal luteinization results, Inadeéuate
1uteinization results in an inadecuacy of the lut-
ein’hormone ra,nd'in consequence a postmenstrual rather
than a premenstrual endometrium at the 'bime of the
menses, This is the éyolic anovulatory sterile cycle
which some authcrities say is nof & true menstruation
(Wieebader and Kurzrok, 1938), The other extreme, an
excess of the luteinizing hormone,reeulte,fdue to the
continued action of the lutein principle on the endo-
metrium, in further stimulating the endometrium to
hyperplaeia'of the glandular type and the inhibition
of any bleeding, The corpus luteum hormone renders
the endometrium and the ovary refractory to the foll-
icle stimulating hormone and so no new follicle devel-
opes and no second menstrual cycle begins. The balance
between these two hormones is a rather deliocately mein-
tained one. |

The coursé of the pituitary and ovarian activity
during the cycle is & very precise one. The dvary,
firest under the stimulation of the follicle stimulating
hormone of he anterior pituitary and later (after ovul-
ulation) under the influence of the corpus luteum frac-

tion from the anterior pituitary forme firet the follicle
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and then the corpus luteum, each in turn producing
their own hormones. Estrone, produced by the follicle,
has a stimulating effect on the endometrium to cause

it to regenerate postmenstrually, an effect on % he
uterine musculature to render it susceptable to the ac-
tion of pitocin, and upon the,maﬁmary glands causing

a growth of the ducts of the gland., An inhibitory in-
fluence is also exerted on the pituitary (through the
sex center?) whereby its presencqbin large amounts
tends to restrict the production of'thé'gonadotropic
hormone, The action Of estrone is maintaiﬁed through-
out the cycle to a greater or lesser degree since it

is produced throughout the cycle, after the rupture of
the follicle, by the corpus luteum, Its action is
neutralized some by the corpus luteum hormone, however.
The predominate hormone of the seqcnd half of the cycle .
is progesterone. This hormone stimulates the uterine
gleands to their secretory phase and renders the uterine
musoulature refr-ctory to hormonal stimulation. This
hormone also stimulates the mammary lobules to prolif-
eration., The relative amounts of these two hormoneé
tequired t0 produce these changes in the castrated indiv-
idual haé been worked out by Kaufmean in 1932 (Xurzrok,
1937) to be 40,000 rat unite of estrone and 35 to 50

rabbit units of progésterone. These amounts have also
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been checked by using them in the case of primary
amenorrhe& and have been found to produce the de-
sired results., (Xurzrok, Wilson and Cassidy, 1935)
These amounts are not only sufficient to bring 5bout
the menses themselves but also the full peychic and
physicdl changee involved in a normal menstrual cycle
as weil. Thie amount is not adequdte to bring about
the development of all of the sescondary sex charact-
eristice, however, With but little doubtful evidence
to suprort thelr claims, some investigators have |
hyrothetitized & "bleeding hormone or factor" which
causes cyclic flow. The source of this hormone is in
di%greement. Some point to the ovary, others ’cvo the
uterus and othere to the pituitary,

The endometrium at various stages of the cycle is
cheracteristic. Under the influence of estrone we see
a regeneration and hypsrpl&gia, a simple growth of the
epithelium from the bases of residual fundi of the
glands lef*t afler the nidation wi*h the past menses,
Theré is also an increase in the amount of submucosa
as well, This endometrium is the postmenstrual hyper-
plastic type. The glands are typloally straight tub-
ules lined with cuboidal epithelium and not showing
secretory activity. Under the influence of progest-

-erone, the glande are stimulated to further growth and
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to secretion, becoming markedly tortuoue and filled
with secretion, the typical premenstrual endometrium.
Near the end of the cyol'e, due to some unknown stim-
ulus, the endometrium beginsw to s»l.ough and menstrua-
tion“dccurs. An anovulatory oycle posesesses only &
postmenstrual endometriﬁmgat the time of the menses
due to a lack of ﬁhé progesterone st imulating phase
of the cycle.

The effect of the sex hormones &t various periods
of the 1ife oycle is & very interesting sidelight of
the_activify of the hormones. Probably the earliest -
differentiating proceeses of early cell life, the
motivating force 1s not endocrine in nature. The seg-
mentation and diferent iation proceed according to some
foreordained pattern possibly due to some "germ plasm
force", an unknown quality and quantity. The whole
process ie as regular and regimented as the dress
parade of crack drill troope; beautifully precise through-
out. The development of the accessory sex organs, the
uterue and the bfeasts most noteably, are apparently not
on the basis of endoorinology though they show & very
early sensitivity to endocrine influence. It has been
noted by a number of clinicians that the uterus is larger
at birth than it is shortly afterwarde, The withdrawal
of the influence of the maternally derived hormones may

also bring about a single pseudomenstrual bleeding a week
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or so after birth, the so-called "non-menstrual genital
hemorrhage of the newborn". The mammary adtivity of
both sexes at birth and while at breast has been an ob-
sqrvation of long standing and a very good'illustration
of the sensitivity of the infantile tissues to the sex
hormones. This activity of the breasts is most pro-
nounced during the second week postpartum, varying in
~quantity from a few deops to fifteen to twenty cubio |
centimeters, I+ is known more commonly as "witch's
milk"., The pituitéry hormone prolactin has not heen
demonstrated in the‘ihfant but the APL substances and
estrogenic subetances are found in the uriné and blood
of infants during the firet few days of life. (Soule,
1938) | | |
Little 1s known of the importance of the ovéry dur -

ing the prepubertal years. .We do kmow that the follicles
mature to a ocertain stage of development and that at least
some eetrone is produced for & long time, even several
years before the aotﬁal onset of puberty. Thie apparent-
ly parallels a similar awakening of the pituitary gonad-
otropic hormone activity in the basophile qella of_the
anterior:pituitary gland, The various sex and secondary
gsex organs are selectively sensitive to the various hor-
mones, This ie demonstrated by the occurance of precoc-

ious puberty and menstruation in children with granulosa
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cell carcindma and vaginal epitheliel hyperplasia like
that of puberty following the thérapeuxic administration
of the estrogenic substances in the treatment of infant-
ile gonorrheal vaginitis, (Lewis, 1933; TelLinde, 1938;
Novak, 1938) Granulosa cell tumors are developed from
rests of redundant'grénulosa tissue left over in the
early development of the oophorogenic apparatus of the
oﬁary. In the same manner the arrhenoblastoma, mascu-
linizing tumore manifest themselves by their endocrine
activity. They méy develope from the persistent rem-
nants of the maeculiné scaffolding which precedes chron-
ologically the formation of the Mullerian apparstus,

In conclusion we may say'that, though the ptimary
sex differentiation is due to the initisl germ impulee,
the process from there on out is due to endocrine aotiv—
ity. The gonads under the influence of the pituitary
bear the chief burden of unfolding the secondary sex
characteristics as well aé de%eIOping the genitals them-
selves., Though we know little quantitatively of the
inter-play of these twe . ‘actors, the knowledge of their
activity has allowed the gynecologists to explain more
logically and physiologically the varying degrees of
gexual reversal seen in human béings and lower énimals.
This is in contrast to and a step above prior times when

explanations were only on an anatomical basis which was
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applicable only to the well developed ccses with marked
structural changes. Now we can app;epiate the less well
developed cases ofAsexual reversgle; eppreciate that

an individual with testes may be dormantly feminine and
the contrary ae well.‘ On & purely endocrine basies we

| may now explain the virilism syndrome of the adrenal
cortex (androgenid,tiseug»?); tumors of the pituitary,
the .so-called Cushing Syndrome; and tumors of the ovary,
the arrenoblastbmés.‘

Little s known of theprepubertal functon of the
ovaries, The basis of our knowledge 1s based for the
most part on the negative evidence furnished by ocestra-
tions, These cases are rather rare in the female in
contrast to the male, The only effect noted in humens
to date e been & failure of appearanée of the menses
| together with a disproportionant skeletal growth like
that seen in early male castration that produgea our
éunuchs, _

Long before the first menstruations, maturation of
the follicles and the production of estrone are noted
by hietological sections and hormonal determinations done
on the blood, The usual sequence is first an incompiete
maturation and then graduated degrees through partial to
complete maturation without ovulatlon but posseibly with
periodié bleeding and finally full maturation ﬁith ovul-
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ation foilowed‘by formation'éf the'oorpus lut eum and
‘the beginning of the ovulatory type of monthly flow,

the true menatruél period. There is little doubt but
what meny girls ovulate with the firet menses and some
even before as adjudged from the reports of preghancy
immediately after the onset of the menses or before the
firet periodic flow in a few cases. A1l evidance, how=-
ever, points to this as an exception rathcr than the
rule. Bilopsies of the endometrium of the uteri of girls |
who ere just beginnﬁiyo have & monthly flow show a. post-
menstrual type rather\tha.n premenetrua.l mdicating en
anovulatory cycle with no formationvof a corpus luteum.,
TFhis indicetes, as ﬁe’afated previouly, the periodic
bleeding which so many authorities do not wish to call
trﬁe‘menstrual flow. The flow may be quite normal in
amount and regular in rhythum but more often there are
irregularities of either the amount of flow or the time
interval of the flow so that clinically these cases f‘req-
uently present themselves &e instances of functional
bleeding of mild or severe grade as the case may be.
Further evidence lies in the physioclogical sterility

of most childbrides as those in India. Studies made in
the Berlin Frausnklinik by Mikiliecz and Krausch a few
‘'years &go on a large number of young primigravidae from

a standpoint of their cohabitational history in relation
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to thelr fecundity show a surprising amount of steril-
ity for as long as several years in many cases in spite
of an active sex 1ife from puberty.

We see the same fundemental "tapering off" at the
other end of the sex period of women, the menopause,.
Here it has been demonstrated Byy endometrial biopsy &
tendency to a hyper-estrinization due to failure of
ovulat ion to occur.‘ Functional hemorrhage, for that
matter, has been shown to ocour at almost any age after‘
puberty becesuse an anovulatory cycle ié & rather frequent
occurance through the lives of moet women} This is uswal-
ly unaccompanied by any abnormality of bleeding or other

symptoms so that the individual ie unaware of which cyciea_

are anovuletory and which are not. It has been stated by
some that the interval following an anovulatory cycle
tends to be 2 1ong.one in contrast to the anovulatory
cycle which tends frequently to be shorter. Kurzrok,
Lees, and Smelser (1937) noted in lactating individuals
%00, & predominance of anovulatory cycles for a variaﬁle
reriod of time. The record in several patients showed |
more than six successive anovulatory oycles in 1nd1viduahs
producing milk, This is said to hold true in from 55% to
607 of the cycles during lactation., Such men as the a.bﬁive
three, Lahn and Riddze (1936), Dresl (1935), Kurzrok and
 Wilson (1938) and others have used this as a basie for
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attempt ing to set'up a physiological method of hormonal
contraception. Their work is still in the experimental
stage.

Though we believe that the endocrine motivation for
ovulation is probably the pituitary, the association
with lactation also pointe to a possible inhibitory fact-
or in the secreting breast or, more remotely, en &ccel-
erating factor in the quiescent breast. The ihhibitory
factor was demonstrated experimentally in mice and rats
by Dresl (1935) and 12 ter confirmed by Riddle (1938).
They showed that prolactin, the pituitary h'ornione 8t im-
ulating lactation, is. capeble of producing a temporvary
suppression of the ovarian cycle activity. Olinically
we see three schools of thought as to the cause of fail-
ure of the follicle to perform as it usually does. Some
treat these anovuldatory sterllity and hyberestrinization
cages 28 being due to a lack of the follicle ripening
factor (the anterior pituitary follicular hormone).
Others consider the luteinizing factor of the anterior
pituitary to be the deciding endocrine., Hisaw and his
coworkers (1935) believe in a balanoce of these two fact-
ors, These investigators have, by verying the proportion
of the=ze two gonadotropic elements, been &ble to induce
ovulation in non-ovulating monkeys. The therapeutic value
of this wérk is of course suggestive only because quant-

ities are not only species variable but also somewhat var-
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iable form one individual to another., The accepted
'ther&py et the present time is the use of one or the
other of the gonadotropilc eubsfancee’at or near the
caloulated time of ovulation with subsequent satie-
factory results shown by the presence of a premenstrual
endometrium upon curettage., Some of these "satisfact-
ory" resulte may be false positives in that not all
menstrual cyclee in the same Woman need be anovulatory
and perhaps the cycle under tereatment was a normal
rather then abnormsl cvcle. (Novak, 1937) For a per-
iod of time near the time of the menopause, the taper—‘
ing off of the gonads maske such therapy a very variable
quantity and of doubtful value. Spme cases poessess
sufficéent of the hormones that only a very;amall amount
needs to be supplied artificially to produce the desired
results, Other cases where the menopause is more ad-
venced, larger doses are needed to produce the same

- result and tide the patient over until an endocrine re-
adjuetmant'has been made.

The following discussion of gynecologic2l problems
from an endocrine standpoint will be on the besis of
symptomatology; the ctuse and treatment of the patients
presenting symptom such as an amenorrhea, dysmenorrhea,
menorrhagie, atc;‘ Diagnosis and treatment are based on

the beslic endocrine pattern heretofore outlined.




Perhaps the mpat common of the fem2le complaints
in relation to the menstrual cycle with which the gyn-
ecologist muet deal is the problem of amennorrhea, It
may be defined as the absence of menstruation either
after the menses have once begun (secondary amenorrhea)
or a failure of the menses to begin (primary amenorrhes).
The endocrine basis of menstruation limite this symptom
té a malfunction of one of three glands or a combination
of any of these., These glands are tha ovary, the thyroid
and the pituitary. (Frank, Goldberger Salmone and Fel-
skin, 1937; Falk, 1937)

The normal amenorrhea of the menopause and the pre-
pubertal-periods is most certainly due to & lack of ovar-
ian activity, It ie no doubt an expression ot the begin-
ning and the completion of the Iife span of that gland.
 Premature ovarian failure is essentially an early meno-
pause characterized by an amenorrhea, disappearance of
estrin in the blcod and a persistence of the pituitary
gonadotropic hormones. At times we also see concomitant
vasomotor and subjective_menopausal signs, Curettage
reveals an atrophic uterine endometrium. This emenorr-
hea is usually intractiablé to treatment; one might say
that'it represents a short lived ovary. A possible
relief especlally in the young individuals from the

vasomotor and other subjective symptoms lies in ovarian
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traﬁsplantation. Kurzrok, Wileon and Cassidy (1935) in

e etudy of primary and secondary amenorrhes treated with
large doses of estrogenic substance, found estrogenic |
substance to be moet effective in secondary amenorrhea
where they were able to0 bring about regular cyclic2l
bleeding after the administration of massive doeses of
ewtrogenic substance (up to 300,000 R.U.). Their study
also confirmed Kaufman's findings that 40,000 R,U, of
estrogenic substance wae neeessary to bring about all

of the phenomena of the menstrual cycle, orgenic and peych-
ic. In this group of primary amenorrhea we have the

type which is without evidence of’ﬁituitary.or thyroid
disorder and in which the only clinical conclusion is

that of hypogonadal funct ion. Perhape some 61;’ these are
capable of normal activity if only the other associated
endocrine stimulation were sufficient. That is, suffic-
ient pituitary stimulation would result in ovarian act-
ivity. Primary amenorrhea of this type uesually show a
hypoplasia of the genitalia and an sbsence of or an under-
development of the secondary sex characteristics. Therapy
in these cases is frequently of little ultimate therapeu-
tic gain. In some cases thyrold administered will increase
the gpnadotropic secretion to the threshold necessary for
ovarian activity. Cessation of featment is uauﬁlly fol-

lowed by 2 cessation of the bleeding and a regression of
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the other characteristics that were brought about by

the treatmenf; Since there is no ultimate gain, and
geince it is not a life saving measure, many authorities
do not consider such treatment worth while. Kurzrok
(1937) , however, believes that such treatment is desir-
able because it is a step in the right direction, That
is , it is an attempt to restore the body to its normal
state of functioning and it does make these patients

more comfortable, perhaps more psychically than physically.
Kurzrok speaks hopefu;ly of the poesible preparation in
the near future of more potent clandular preparatione and
preparations which will be absorbed slowly over a period
of time. Thue, these patiente would be much like oﬁr
diabetics at this time, The mild cases 6f hypogonadism
of short duration are frequently permanently cured with
the use of thyroid. (Litzenberg, 1937)

Thet the pituitary may be the cause of an amenorr-
hea is readily demonstrated by thg fact thet Frolick's
Syndfome (dystrophia adiposogenitalis) containe &8 &
component an zmenorrhea, However, not all pitultary emen-
orrhea are of this adiposogenitalvdyatrophic type. As a
‘rule, hypofunction of the pituitary gland does usu2lly
produce an amenorrhea, especially in thoee who havé never
mengtruated., These primery amenorrhéas most commonly show

a concomitant growth disturbance of the skelstal system,
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Since the pituitary is the whole driving fbroe behind the
genital tract, hypofunotion of this gland will manifest
itself very frequently as varying degrees of genital in-
adecqueoies. There is usually an absence of the second-

" ary sex characteristics or at least a ret2rdation; there
is é persistent sbsence of estrin in the urine because
the pituitary is not stimulating the ovary to follicular
formation; and there is & lack of or & diminished amount
of gonadotropic principle excreted in the urine. Admin-
istration of estrone or of gonadot£0pic substance (not
APL substances) to thése patients will bring about temp-
orary relief but, like the completely nonfunctioning
overy, it is not permanent. (Kursrok, 1937) In ocfses 6f
Secondary amenorrhea attributable to. pituitary hypofunc-
tion ites response to theré&peuses ls more promising than
the complete types. In all cases of amenorrhea, preg-

| nancy or recent arortion must be ruled out. Perhaps the
Friedmen test is thevolinician's most accurate laboratory
method for this. Estrone, thyroid subetence or the gonad-
otropic principle administered to t hese individusls freg-
uently will stimulate the pitultary basophile celle to
activity and, since fhe ovaries are normel, cyélic ova
production will again be resumed. In the use of the APL
eubstances and of the gonadotropic hormones, Ross (1937)
deplores their indiscriminant use and advises ageainst it,

It these substances are given, avold the commonly made
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error of not giving enough of these substanrces., Ross
blames many of the clinically poor results from these
hormones t0 inadecuate dosage.

One of the usual components of & hypothyroidiem
(myxedema{ ie an amenorrhea, This is no doubt due to
the fact that the thyroid gland is not secreting the
necessary amount of thyroid substance either because
of a deficiency of thyrotropic principle from the ant-
erior pituitary or e lack of response on the part of
the thyroid to.normal thyrotropic stimulation. The in-
adequacy of the thyroid is reflected via the baSOphile'
cells of the adenopitultary &as & hypofunction of the
overy, secondarily, and en amenorrhea, An apparent
- antithesis to this is seen in cases of hyperthyroidiem.
Here, too, we frequently see an amenorrhea. This mey
be rationalized, however, when one considers the forcee
of compensation that we find in the humen body. Generally
epeakiﬁg, small amounts of hormonel secretions injected
into the individual are stimulating in nature while large
amounte tend to act as substitutive sources and so‘depress
the activity of the gland cells.. (DaCosta and Carlson,
1033) Whether this is & direct suppressive action on the
gland or not is not known. Rather it is felt that 1t 1is
probably & reflex control of the gland mediated via the
"master gland", the pituiiary. Thet is, as in hyperthy-
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roidiem, the large eamounts of the hormone thyroxin pro-
duced tende to suppress the basophile cells of the pit=
uitary in an attempt to reduce the amount of thyrotropic
principle formed and so reduce the activity of t he thyroid.
As the basophile cells slow down on the formation of thé
thyrotropic substance, the gonadotropic substences pro-
duced by the same eells is =aleo diminiehed resulting in

8 deficient stimu:lus to the ovary and an apparent amen-
orrhea, This amenorrhea mey be either of the primary or
secondary type, usually the latter since most cases of
hyperthyroidism occur postpubertelly. Treatment is of
course along the lines of restoring the normal endocrine
balence, most ezglly done here by correcting the thyroid
function. Thryroid substance or thyroxin is used for hypo-
thyroid states., It muet be remembered that the hypothy-
rotd state does not ne@d to be & full blown myxedeme and
that it may not even show a significant chenge in the
B.M.R, readings. (Haines and Mussey, 1935) Hyperthyreid-
ism which does not yield to medical treatment of course
comes under the surgeon's care for an extirpation of moqt'
of the glend. (Kurzrok, 1937; Falk, 1937)

The etiology of dysmenorrhea, our next consideration,
is said to 1lie in the development of the uterue (Isradl,
1936). The development of the uterus in turn is underv
the control of the hormonee and the central nervoué 8y8—

tem, Additional factors are seen in the nervous makéup
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of the individual and the constitutional type. The thin
dynamic and "high strung" person seems to be more prone
to discomfort at the time of the menses, The emotional
background is also seen as & factor in the frequently
seen too literal interpetation of the tke "sick period"
by the women. Young Women are frequently teught that
the period of menstruel flow is & normel sick time for
femeles snt that 2t that time she is supposed to be 111,
week, fatigﬁed and very susceptible to all sorts of ail-
ments,

Primery dysmenorrhea is ouf concern from the view-
point of endocrinology besause almost all secondary
dyemenorrheas, thos® that have their incéption after
the nomsal onset of the menses, is on =n an&tomiéal
basis and is seen most often following childbirth traums,
Novak and Reynolds (1933) consider the ceuse of dysmen<
orrhea to lie In an imbalance in thé estrin-progesterone
ratio; they believe that an increace in theelin (estrin)
énd diminished amount.of progesterone is the cause of the
pain, Moir (1934) cerries their concept & step further.
By a aystem oﬁballcons in the uterine cavity, he vrofese-
es to have shown thet the sensation of greatest discomfort
coincided with the peak of & vterine contraction. Also
each peak is marked by a disappearance of the uterine art-

erial pulsations ceusing an area of ischemia and pein muech
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1123 that that we see in angina pectoris and inter-
mittent claudication of & part., Kennedy (1932) be-
lieves that dysmenorrhea is aseociated with degener-
ation 1in fhe Frankenhauser's ganglion due to an estrin
deficiency. Therapeutice in the latter concept is of
course the adminictration of estrin. In the first
hypothesis, eincé the estrin is believe to be in excess
and the hormone present in diminished amounts is pro-
gesterone, this hormone is the logical therapeutic
agent., Both of these séhoole of thoughf are combined
by those who stick to the middle path end sey it cen
be either or & little of both., These use whole ovar-
 ian substence or the gonadotropic hormonee from the
pitultary glend, All three schools claim sbout the
same proportion of curee or relief of the symptom.
(Novak znd Rynolds; 1932; Novak, 1933; Campbell and
Hiswl 1936; Elden and Wilson, 1936; Kotz and Parker,
1937) Llachner, Krohn and Soskin (1937) have done an
extensive study of the problem of dysmenorrhea, Using
an intrauterine bag, they claeim to have shown that
estrogenic substances augment uterine contractions and
progesterone inhibite (Krohn, Lachner and Soskin, 1937).
Kurzrok (1537') emphatically denies that this occure and
criticises these men's work on the basis that the intra-

uterine bag stimulates the uterus to contract to a degree
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that renders their concélusione inaccurate., However,
these tree workers‘have applied the endocrines in

théir cases, not by rule of the thuimb but rather on the
bagis of th&9r physical findings with rather good
therapeutic results., They divide their dyesmenorrheic
patients into two types. in the firet are those who
indicate the presence of an excess of estrin by virtue
of havév%E)a large well developed uterus with moderaﬁg
to 1ong contractione, a8 revealed upon bimanual pelvic
examination and the intrauterine bag. These patiente
were relieved by fhe use of progesterone., In those
individuals in which they found & emall hypoplastic
uterus which shows little or no contractility are treat-
ed with estrin with good results., It has been observed
clinicelly for = lbng time that pregnancy frequently has
a salutatory effect on primary dysmenorrhea, ﬁrobably
because of the "shock" to the endocrines 2s they adjust
for the prégnancy end then readjust afterwards for the
nongravid steate,

The symptom of excessive bleeding, either at the
usual time of *the mensee of between the periods may be
due to an organic or & functional condition. In the form-
er, the endocrines are of no avail aes far as therapy is
concerned for the conditon shows anatbmical chengee irrev-

ersable under the influence of any of the endocrinee, The
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only part theese substances play in the lesion ie per;
heps prior to their development; an etiological factor
which we wiil consider later. The finctional fype of
bleed%ng*frequently responds to endocrine therapy be-
cause it is ueua%}sdue to an ovarian hypofunction,
(Wilson and Kurzrok, 1936; Burch, et al, 1937). It has
been shown & number of times by-various suthorities
that the endometrium reflectes proportionatly the severity
of the hypofunction of the ovary. Therefore biopsy is
indicated in these cases not only as an index of t he dé-
gree of ovaian failure but also to differentiate it from
" an organic lesion,

| Menorrhagie or metrorrhagia may ﬁe seen at almost
any age. In the adolescent irregular Pleeding ie prdb-
ably due to en endocrine immeturity; a fallure up to that
time of the establishment of a normal endocrine balance.
Thesé~individuaie almoet inveriably correct themselves
spontaneously but may need aid perhaps more prsychologic-
ally then phyeic2zlly. These profuse ﬁleedinge of the ad-
olescent are usually caused by & hypertheelinism with a
typical hyperplastic anovulatory endometrium., Admin-
letration of progesterone for & number of days, usually
sbout five, prior to the time of the expected period will
frequently percipitate the ovary back to ite normel rhythm
of functicn, G@hute (1936) makes the statement thet an tn-
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sufficiency of the anferior pituitary is probebly the
cause of most of the disorders of fhe ot her endocrines
end may even lead to a secondary hypogonadism in the
male and *he female., Burch, et }al (1937) have red
rather good results with the use of progesterone in
cases in which the ovaries have started activity,

The middle age group is by far the biggest clinical
group with the excessive bleeding syndrome (Falk, 1937),
Perhaps the most striking form of functional menorrheg-
ié is that in which we find & glandular cydtic endometrial
hyperplesia, the so-called "swiss cheese" endometrium. |
Shroeder in 1912 was the first to emphasize the correl-
ation between &ndometrial hyperplasia and *the ovarian
changes chcracterized by an abesence of corﬁora end the
presence of follicular cyste. It has since been demons~-
etrated experiment&ally that partial distruction of the
ovary mdy cause an alternation in the estrous cycle so
a8 to produce prolonged stageé of estrue and glendular
cystic hyperplasie of the endometrium, The same thing
has been obeerved in partially hypophveectomized animals
as well. Payne (1937) analyzed a series of 534 ccees and
attempted to demonstrate that a failure of correlation |
between endometrial hyperplasia anfl functional bleeding
existed., Criticism of his paper by several men empha-

gized the lack of standardization of the term endometrisl
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hyperplesia., A loose application of the term hae led
some workers to consider all growth of the endome trium,
even thaf of the normal ovarian cycle, an erfometrisl
hyperplasia, Burch, et al (1937) brought out that the
evidence is almost conclusively an indictment of thre
hypofunct ioning overy &s the immediate cause of the
funct ional menorrhggia and metrorrhegia. The degree
of hypoactivity is -reflected almost quentitatively in
the uterine endometrium., Cases of functional bleeding
which show rathe#mild symptoma and in which we can de-
onetrate a more or less normal ehdometrium is indiative
of a first degree ovarian failuee; severe bleeding with
e characteristic glandular cystic endometrium indicetes
& second degree hypo-ovarianiem; and bleeding or the
opposite, an amenorrhea, is found in cases with an
atrophic endometrium as a result of a third degree (comp-
lete) ovarian failure.

In almost all cesee of functional bleeding we see
evidence of other endocrine disturbence =s well, no matter
the degree of ovarian failure. The glands which are
usually involved are the triad, thyroid, pituitary and
ovary. The sum and substance of the whéle matter is that
metrorrhagia and menorrhagia are but manifestations of an
ovarian hypcfunction, which may be in itself primary or

secondary to disease or dysfunction of the pituitary, the
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thyroid, or to some constitutional disease affecting
one or more of thqendocrine glands., The microscopic
exemination of the endometrium ie our yardstick of

the severity of disturbance of the ovarian function,

The principles of treatment ss advoocated by Kurz-
rok; Burch, et 21; and others may be listed as four in
number, First end foremost is & correct diagnosis.

Then it is necessary that we treat that specific endo-
crine lesion. Best results in the pest have been had
with hypothyroidism, or with the administretion of thy-
roid substance even where the B.M.R. is normal (Falk, |
1937; Litzenberg, 1937), The third cardintl point ie
the er&dication of any contributory factors of i1l
‘health, Tre final resort ie surgergx Before using this
means , one must be certain that the surgery elindnates -
the primary pathological condition if the’p&tient_is to
be cured. ‘

| 'The consideration of the climateric ie.an important
ocne, This period marks the end of the sexual epoch in |
woman that wes initiated at puberty In fact, it is
probably the refersal of the process which we find merk-
ing the change from adolescence to sexual meturity, Xurz-
- Tok (1937) states that it seems to be a cessation of the
pituitary-ovary-uterine relgtionship, )The etiology ie

therefore dependent on one or a combination of these three
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setructures. Ultimately, of course there is always =n
ovarian failure. | ,

The menopause. i popularly conceived to be an abrupt
prbcess marked by an amenorrhea. This 1s an error. It
is in reality a very gradual process beginning perhaps
about the middle of or the latter part of the fourth
decade of life as a slight diminution in the flow and
perhaps without a conscious manifestation to the indiv-
idual. The whole process proceeds to the actual cess-
ation of the menses. However, the number of cases on
record of pregnancy after the onset of the menopausal
amenorrhesa iﬁdicatee fhat the amenorrhea is no a2bsolute
criterion of ovarian inactivity. In short, the meno-
rause conslests of an internal unconscious mechanism
which ie menifest somewhere in its course as &n smenorr-
hea, Other presenting symptoms eeen in varying degrees
are neﬁrovascular symptoma,-observed in 21lmost all pa-
tients to a greater or lesser degree as hot flushes,
sweats, pé&pitation, sleeplessness, numbness or tingling
of the extremities and sensory neurcees especidlly of the
throat; pelvic atrophies, perhsps most frequently an
associated pruritue vulvee; and disturbancee in other
glands of internal secretion. About one third of the
vatient 8 show weight increase of twenty pounds or more,

About 10% have joint symptoms. Languor and fatigue are
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are common complainte, There is frequently a thyroid
dysfunction at this time with a tendency to hyper-
rather than & hypothyroidal state, ﬁsually. Novak
(1938) claims that the vasomotor symptome are the only
onee that can clearly be attributable to hormone mal-
adjustment. The other symptome may possibly be pro-
duced secondarily as & res:lt of this imbalance.
(Wieebader and Kurzrok, 1938; Donald, 1938)

When the endogrine glands are pictured as a bal-
anced group, it is readily seen that the loss of one o
of the grour may upset the balance to & greater or.
lesser degree and necessitates & compensatory read-
justment of these glands to & new state of balanoe.
Wateon, Smith and Kurzrok. (1938) and Kurzrok and Smith
(1938) seem to have demonstrated thet the ovarian fail-
ure is due to inherent qualitiee Which render the ovary
refractory to the gonadotropic substance from the pit-
uitary. This loss of respcneiveness ies gradual in onset;
culminating usually at asbout the forty-fifth vear in a
completely non-fineticning ovary, Tiris functional limit-
ation of the ovary has been demonetrated clinicelly to
exisgt notloﬁly at thie end of the sex epoch but aleo
at the other end. Here, too, it is 2 graduated process
of ovarien refractoriness progressing, however, from an
insencitivity to the normally sensitive ovary of the

menetrual oycle; the menopause in reverse, so as t0 spesk,
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The point of least response to stimulation at thie end
of the cycle is at aboutthe age of six months, Grgat-
est sensitivity to the gonadotropic substances is said
to be during the third decade of life. Mericard (1936)
ag a result of a number of attemptes to graft ovaries
from young girls to elderly individuals with & large
‘number of failures to "take", believes that there must
be some additional factor. He suggests = general senile
disthesis or perhaps a lack of adaptebility in the more
elderly individual.

In about 85% of the women, the symptome are not
severe enough to force them to consult a physician., The
symptoms of the biggest portion of the remaining 15%
which are seen as patiente by the profeseion are rather
eelf limited and ueually respond readily to some mild
form of therapy. Since the process ie one of ovarian
failure, thévqgical course of therapy is the administra-
tion of estrin or whole ovarian substanco (Mecleod, 1938).
Kurzrok (1937) recommends a combination of the two. He
claime thet the symptoms are usually relieved very prompt-
ly or are at least helped. Best results were seen in his
cases in those individualé who have a complete menopause,
le. complete cessation of the menses, Pratt and Thomas
(1937) bring out in their paper the marked psychogenic

factor in thie syndrome. In a series of cases which they
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considered well controlled, they recieved almost an
equally good result with a placebo as with the admin-
istration of the endocrines er sedafion. Cont emporary
comment on their paper tended to 1ndicate a majority .
of opinion that, though a marked psychogenic féctor

is probably present, better results are seen in those
patiente that recieve ovarian}subetahce rather than
sedation or placebo, other things'being equal, The
sdministration of the hormones are ohly for relief of .
the distressing symptoms and a tapering off should be
followed as much as possibze. Novek (1938) in & recent
paper states that thé resulte from estrogenic therapy
for the menopausal B?mptoms are very variable, rarely
brilliant but usdaelly satisfactory.

The only tumors of the ovary which have endocrin-
ological importance are but two in number. Both of
these are rélatively uncommon but their chracteristic
endocrinological symptom&tology iustifies their being
included here. Since thesé two tumors are best class-
ified by the character of the endocrine product excreted,
They are termed estrin producing tumors and masculiniz-
ing tumors or arrhenoblastomata (Novak and Long, 1933;
Novek and Grey, 1936).

Arrhenoblastomata (Novek, 1938) develope from un-

different lated sex cells near the hilum of the ovary,




-50-

remnants of théyale cells which were present when the
ovary wés an undifferentisted gonad in the embryo. Thus,
when these tumors suddenly begin to grow, they ususlly
produce male characteristics. That 1s, we have the
virilism syndrome: the brecstes atrophy, the clitoris
enlarges, and the hair distribution is of the masculine
type. This ie very interesting in #iqw of the fact
that, though androgenic preparations inhibit the anterior
pituitary, estrin has a much greater inhibitory power
and these tumors frequently develope in the face of
both of these hormones. (Nelson and Gallagher, 1936;
Wolfe and Wamilton, 193?) Thie syndrome (Falk, 1937;
Varangot, 1938) is present in three fypes of tumors:
errhenoblastomata of the ovary, the so-called Cushing
syndrome described for tumors of the anterip® pituitary,
and tumors of the adrenal cortex, The Cushing syndrome
is the result of an overproduction of one of the pitui-
tary hormones, probably adrenotropic which stimulates
the androgenic tissue to increcsed activity and there-
by cause the masculinization of the individual. The
accompaning glvcosuria, obesity, etc, of the Cushing
syndrome is no doubt the result of invelvement of the
intra-medullary connections or poesibly to stimulation
to production of other hormones by the pifuitary. The

male eex hormone that may be active in the arrhenoblast-
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omata can arise from the tumor cells, from the medulla
of the ovary which has potential masculinizing powers,
or form a referred stimulation of androgenic tissue in
the adrenals via the pituitary or perhaps even directly.
It must be stated, however, that no one has been able
to demonstrate in thepresence of an arrenoblastoma an
excess of the male sex hormone. Hormonal studies on
these patients are of doubtful value since both the
male and female hormones are commonly found in the urine
of both sexes (Novak, 1938). Therapy is distruction of
the tumor either by excision or with roentgen ray,

The estrin producimg ovarian tumors are either
granulosa cell tumors or theca cell tumors, The firet
is composed of typidai granulosa cells while the latter
has a oconnective tissue-like or theci-like character.
Geist and Gaines (1938) speak of the presence of doubly
refractive fat in large amounts in these tumors as
characteristic. Though pathologically different, these
tumors are clinically identical because they both evolve
the estrogenic hormones which are responsibze for the
clinical picture. The granulosa type is by far the more
common, These islands of embryonic cells may start to
grow and funcfion at any age, cadusing symptoms of hyper-
estrinization, About ten percent are found in individusls

before puberty, forty-two percent during active sex life,
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and about forty-eight perocent post-menopausal, The
theca cell type is more prone to oocur after puberty

and the menopause thAn the srue granulose cell type,
Falk (1937). The origin of the stimulue to grow is

not known, but it is generally considered toc be of
endocrinological origin, more probably the pituitary.
Both of these tumors produce.lérge amounts of theelin
(estrin) and clinically present & picture due to this
hormone productién. The symptoms are dependent some-
what on the age of the patient at the time that the
tumor begins tb function. In young girle, the second-
ary sex characteristice &ppear and the uterus enlargee»
and they begin to menstruate. Tn the childbearing age
the Syéptoms are masked by the normal menstrual activity
and the only efidenoe of an abnormality is an excessive
menstrual flow. The diagnosis of a granulosa cell tumor
during the active sex life of the individual is very‘
frequently missed on this a600unt. After the menop2use,
the symptoms are again the presence of anagcountable
bleeding. Carcinomatous degeneration of the uterus must
be ruled out in all cases of bleeding. (Meeker and Localio,
1938) Removal of the tumors by excision or by ioentgen
ray results in a prompt regression of the sex character-
istics developed as & result of the tumor. This tumor

isjrelative benign nedplasm§ though some reports have
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been made of malignant activity of thie type of growth,
(forris; 1938)

One of the most startling and effacious uses for one
of the ovarian secretions has been established during the
past five or six vears, That is the use of estrogenic
preparations in the treatment o?éaginitie, gonorrheal
vaginitis in children and senilé or infectious vaginitis
of adulte past the menopause. Lewis (1933)vwas the first
to use estrogenic substances in fhg treatment of vaginitie,
‘He used the hormone on little girls having gondrrhs&l
vaginitis with resulting startling changes in the epi-
thelium of the vagina, change in the charéctgr of the
vaginal secretions and prompt alleviation of the condi-
tion.

Gonorrheal vaginitis is one ¢f the most common
affections of little girls, expecially during infancy
and the first five years of life, Athough seldom ser-
ious, the disease is tedious and a sourcé of great
angiety and unwarranted mortification to the parents.

It may also serve as 2 source of secondary infectione,
especially the eyes, It seems t0 be selflimited in
character and seldom if ever leaves any permanent after
effects, Recovery is almost always complete before the
age of puberty: the disease is seldom if ever carried v
over into the period of puberty. This condition is im-

portaﬁknot because of any serious nature of the disease
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but rather because of ite high incidence in inetitutione
where the increase in morbidity is Bignificant.

In 1933, Leﬁis publish-d his article which revolu-
tionized the trettment of this condition. He conceived
the idea that, since gonorrheal vaginitles is not seen
after puberty, the infection must in some manner be
altered by the changes that occur with puberty. It was
common knowledge at thet time th4 the prepubertal vag-
inal mucosa is but four to ten cells in thicknese in
contrast to the pubertal vaginal lining which is twenty
to thirty cells thick, Lewis, in his paper, credits
Edgar Allen a&s the immediate stimulus for his ides for
the treatment of this specific vaginitis, Allen had
demonstrated in his laboraiory that one of the effects
of estrogenic substances in fhe monkey was an increase
in the thickness of the vaginal mucosa from a few cells
to meny cells and & differentiation into two distinct
zones after about 21 days., Lewils did not mention the
work of Loeb and Xountz (1938) in which they recorded the
results of experiments on guinea pige with estrogenic
substances. Lewis and Weinstein (1936) reported several
years later that the use of the estrpgens in thie therapy
brought ébout a change in the pH of the vaginal tract from
a neutral to strongly aclid secretion like that seen in

the adult menstru-ting women,



Before puberty and after the cess=tion of activity
of the ovary, the vaginal mueosa is & delicate few celled
mucous membrane wiﬁh a neutral to faintly acid reaction.
During these years it is an easy‘prey to invasion by
pathogenic bacteria, especially the gonococci. This
organism and others are unable to live in a pH of‘loss
than 6., In patients treated with estrogenic substance
the pH drops to 5 or less, appreaching that_seeh during
the normal activity of the ovary in the female. On this
basis the treatment of the senile and prerubertal fypes
of veginitis ie founded. -

Lewis (1933) attempted to reproduée the findiggé of
Alien in the human being, His report of eight gases treat-
ed with estrogenic substance given hypodermically in
which six complete cures were obtéined and two oases
clinically cured but returning later with an‘apparént
reinfection rather than & recurrence of the previous ‘
infection is our first record of this type of treatment
for gonorrheal vaginitis in children. TeLinde and Bf&wn- :
er (1935) were the first workers to use suppositories
rather than hypodermic injection of the estrogen with
brilliant resulte. Prott and Themas (1937) found the
suppositoriee to be vastly éupericr to the hyvodermic
injection of the substance. TelLinde (1938) in a survey
of 175 cases found oral administration very ineffective,




-56-

hypodermic injection effective in most cases but that
local application of thé estrogen by means of éuppos-
itories to be the most universally effective of all
methode. Treatment is continued ideally for six to eight
weeks. The characteristic vaginal change is secured in
18 to 15 days and smears are almost invariably negative
within an average of 17 to 19 days, Dosages are from
50 to0 100 rat units per day, tﬁice to four times a week
(Falk, 1938), TeLinde's series (1938) showed no case
that failed to respond to this therapy. Expense of the
treatment is a drswback. It ceste as an average from et
eight to ten dollars for the necessary amount of estro-
genic substance. As & result other methods of treatment
are being developed along other than endocrinological
lines, |

Until even more recently the treatment of senile
or postmenopausal vaginitis has been very ineffective,
After cessation of the estrogenic influence of the ovary,
the vaginal mucosa as depictedﬂaboue, reverts back to the
thin structure of the prepubertal period of 1ife. Thé
secretuibs are no longer acid and the mucosa becomes e
easlily infeéted. When infected, the patients complain
of burning, itching or pain in the ﬁagina and coitus is
practically impossible. Davie (1935) reported remarkabie
success in treating these casee With ammiotin (an estrog-

en) subcutaneously. In the majority of cases he admin-
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istered 100 rat units of amniotin three timee ezch week
for ébout six weeks, Symptomatic relief was obtained
within 10 days. Jacoby and Rabbiner confirmed Davis'
findings in 19686, It has been found that vaginal supp-
ositories in this type of vaginitis are not as satisfac:
tory as the hypodermic administration. |

Another side of the polygonal subject of the sex
hormones has been their chemicdl structure and the close
similarity that exlsts beotween them and the sterols, the
méle sex hormone and especially the carcinogenic hydro-
genated phenanthrene ring compounds.' Since about 1930
much 1iteraturq has been published on these substances,
‘Mcst progress is in the isolation of the crystalline
substance, discovery of thelir structural f&rmulae and
their synthgtic product ion, ‘ o

The estrogenic hormone was the first known of the
ovarian hormonee and was thought for é time to be the
g0le horrone of menstruation., Considerable arguement
w28 rampant from 1236 to 1928 as to whether there was
another hormone of menstruatiog., The crystalline estrone
wae 1solated in 1929,fr6m the urine of prégn&nt-women,
Since then, estrone has been isolated from'many sources,
animal , rlant and inanimate., Its chemical strucfure
shows 1t to be basically like the phenanfhrene ring

group of componnde, namely morphine, the bile salta;
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ergosterol, vitamine D, eto.

\/

Phenanthrene group

°*E9J?one
The corpus luteum hormone wae discovered in 1934
and ite chemical structure worked out in the seme yeer
by Butenandt. He derived his pure product from stig-
mésterol and pregnenediol, g}s formula is given here:
Sty

4

W

o?
Corpus luteum hormone
(progesteréne)

Perhaps of more interest to the general Profeésion
at thies time 1ls not so much tpe exsct whereabouts of the
double bogds or the position of the keto- or alcohol
group but rather the similarity which we see in the
structural formulae of these hormones and the carcino-
genic substances of the tar series., Yamagiwa and Ich-
ikowa described the experimental production of cancer
in rabbits with tar in 1915, Kennaway, Cook, ﬁager and
others showed repeatedly that the carcinogenic compounds

contained a hydrogenated phenanthrene ring. (Novak, 1937)
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The presence of this ring in both these carcinogenic
substances and the estrogenic substances; the facﬁ that
certain members of the coal tar series havé been definit-
' ely established as being estrogenic; the extensive pro-
liferation of the endometriﬁm during the postmenstrual
phase under the influence of estrin, & process so comp-
arable to carcinoge in rapidity and extent of growth;
certain experiments which seem t0 indicate a probebility
that estrogenic substances may, unde: certain cdnditﬁqns
become carcinogenic; 211l lend credulity to the idea th=t
the estrogens are possibly potentially o&rcinoganic._
Novek and Yui, in an article on endometrial hyper-
plasias (1936), considered this point fairly thoroughly.
Novak (1937) in an article a year later again emphasized
the close correlation of structure, He comments on the
frequency in which estrin ievfpund in the urine of wémen
long after the menopause and even after surgic2l castra-
tion. His conclusion that, since the placenta will dur-
ing pregnancy produce large amounts of estrin, other org-
ans could do likewise. One must remember, however, the
origin of the estrin producing portion of the placenta
may be the residual granulosa@ cells that accompany the
ovum 10 the.uterus where it implants, & factor not pres-
ent in any of the other organé in the body. Novak and
Yui, in their study of 864 cases of hyperplasia of the




-60-

éndometrium and 104 casee of adenocarcinome of the
fundﬁs of the uterus, correlated what seemed to be
sufficient evidence for Novak (1937) to state that,
"the inference would seem Jjustified then thet a
postmens trual endometrium aﬁfjeoted to & persistent
estrogenic stimulation is predisposed to carcinoma,™"
In the breast, repeated‘injections of estrin have
apparently produced cancer in & surprising number of
laboratory animale and, once started the malignant
process continues even after the hormone is withdrawn.
A cancer-like picture has been produced in the cervices
of mice by Perry (1938) and Loeb, et al (1936) ueing
estrogenic substances,.

In direct contrast, Roberts (1936) stressed the
factor of heredity rather than the sex hormones in the
etiotogy of cancer. ﬁe tends to¢ minimizes the rdle of
the hormones in the cause of cancer. Macklin a number
of years ago (1933) analyzed a number of casee of ento-
dermal tumors and found that such tumors were twid= as
common ‘in the male as in the female, She grudgingly
admite the possibility of the sex hormones being a fact-
or but tends to depreciate the likelihood. She feele
that heredity playe a much greater role. She says, "the
explanation of this increased incidence in the male

appears to rest upgn factors inherent in the male con-
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stitution; factore which are genetic (eex linked) in
their basis and not merely dependent upon hormonal
infleuences arising from male gonadal tissue."
None-the-less, thies close chemical relationship
&dmits the possibility of the formation of carcinogen-
ocus substances from the sterol compounds by some ab-
normelity of metabolism. Cook (1933) pointed out that
such a traneformation would involve only reduction,
dehydration and dehydrogenation, processes whéch read-
ily occur in the animal body normally, This is indeed
a very promising lead for those in cancer reséarch.
Many sre now working on such phases of the cancer issue
at £hie time and it is not iﬁprob&ble that new develop-
ments may be forthcoming soon either in refutation or

support of the theory,

SUMMARY
1. The endocrine system is normally in a state of imper-
'fect balance, thé control of which seems to center for
the most part in the =nterior pituiﬁary gland, There
'may be a central nervous system control, howevé:.
3. Estrone is the ovarisn hormone of the first half of
the cycle and progesterone of the last half of the men-
etrual cycle. | | .
‘S;iTheféar¢ous~tropicfsebretioﬁe*bf the adenopituitary

are very closely related and may be produced from the
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same cell (basophile).

4, Indicatione for the use of estrone and progesterone
during the menstrual cysle are rather definite. "The
amounte required to produce all of the phenomema.df the
menstrual cycle has also been worked out.

5. Substitutive therapy, though expensive and noncurative,
is a step in the right direction empecially for young
“individuals in that 1t rehabilitates the individual not
only physically but mentally; it makes their lives more
comfortable and liveable thereby,

6. Generally speaking, large doses of the endocr ines tend
to depress that gland while small doses are stimulating.
This may be due to a direct effect, and effect mediated
through‘the pituitary gland, or to the formatioﬁ of anti-
hormones.

7. In consldering thqﬁauae of any malfunction of menstru-~
ation, we must consider at least three glands, the ovary,
. the adenopituitary and the thyioid giand.

8., Primary amenorrhea and the menopause are essentially
expressions of the same disturbance, & hypo-cvarianism,
The ovarian activity in the amenorrhea mey be due second-
arlly to pituitary or thyroid pathology or it may be like
tht of the menopause, a&n ovarian feilure or hypofunction,
9. Whole ovarian substeance and the estrogens a&re our most

effacious treatment#or alleviation of the menopauesal symp-



-63-

toms,

10, Dyemenorrhea of functional nature may be-dué to
either a hyper—estrinization or to too much prbgest-
etone. Treatment is an effort to supply the nécess-

ary anhagonist to0 buffer the \ormone that is present

in excess,

11. Excessive bleeding must be correctly diagnosed,

- most preferably by biopsy. A careful examination of

the endocrine system is essentdal, espedially the
thyrold and the bvary. Treatment depends upon the

ceuse of the symptom, »

12, Arrhenoblastomets (mesculinizing tumors) and grenu-
losa cell tumores (estrin producing tumors) are the only
two ovarian tumors of endocrinological importence, Trest-

ment for both is surgilcal.or irradiation.

| CONCLUSIONS
1. The subiect of endocrinology is & young one which is
st111'§pen; tc mueh investigation and revision before
we can expect stability.
2..Glands of internal secretion may reflect their abrdral
function by influencing the pituitary'e control of some
other gland. |
3., It muset be remembered that the endocrine system is an

imperfectly balanced set of glande, Deviations in one
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gland may menifest itself frequently as upsets in the
endocrine balance rather than ust too ruch or t oo little
of that one glan&ular secretion.

4, Thyroid substance or thvroxin ie our cheapest, most
avallable and most generally effacious endocrine prod-
uct.

5. The treatment of menstrual aberrations ehOuid be on

the basis of etiological factors.

8. TheAcarcinogenic relationship of the ovarian hormones
ie an unsolved problem so far. Evidence so far seéms |
to indicate & probablg indictment of the sex hormones.. .
7. The past two decades have sesn discoveries in the field
of endocrinology which have been startling in their scope
and kaleidoscopic in their rapfdity, All hes not been
said about these substances. We can expect more discov-

eriee and revisions in the next few years,
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