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erience with testosterone in gynecology, with reports from may

authors throughout the world, has elapsed since then.

But when the writer reported his results to the International Congress of Gy.
naecology at Amsterdam (5) in May, 1938, with the encouragement of the lat
Professor Laqueur, who was the first to isolate testosterone (1935), no one seeme
inclined to inject male hormone into the female body.

Even today many gynaecologists, for instance Hamblen, refuse to use th
male hormone in gynaecology, although in the beginning of his own investig:
tions in 1937 (6), Hamblen thought it could be useful in menstrual disorders,

Is the male hormone really hostile to the female body? There is not the slighte
doubt that male hormone is excreted in the urine of normally menstruating anf
pregnant women, as Womack and Koch (7) demonstrated in 1932. The some
of these androgens in the female body is the bisexual gland, the adrenal cortey
though the ovary itself may produce some male hormone-like principles. Th

androgens found in the female urine are not mere degradation products o

estrogens.
Only very small quantities of androgens can be found in the urine duig

infancy. During the reproductive life of women about 42-58 internationl
units are excreted in the urine daily. Men excrete 63-68 international unis
al units can be found in the

and after the menopause 70 and more internation
lent to 0.0001 gram d

female urine daily. The international unit is equiva
i e is equivalent tod
n the female wt

crystalline androsterone and 1 mg. testosterone propionat
international units. The daily excretions of androsterone i

fuctuate; brunettes excrete more than blondes, but all of them, from the cradt
to the grave, excrete androgens jrrespective of their age, complexion and

After all, one cannot 53y that male hormone is foreign to the fernale body,
is it not hostile to the female organism if artificially administered?

Male hormone sometimes shows gynaecogenic properties and can be
gistic to the twin hormones, oestradiol and progesterone, the products o ?h
corpus luteum. But in the usually administered doses, as well as in mas
doses, it counteracts the twin hormones and shows only antigynaecognic @ ext

In the natural state, however, the female and male hormones circulating
the blood exist in a relatively fixed physiological ratio. This ratio is b7
means definable. Although we have a method of determining
we have no reliable method for the determination of blood androgens:
logh and Osborn and more recen ods for b
androgen determination. Neither is exact. Térnblom was the first
blood androgens in women. The variations in women between o
seem so great (between 0.4 and 33.8 per 100 cc. of blood) that this method ¢

of clinical exp

(!

be regarded as & reliable one (82)- -
in the blood and 159

But this very ratio of the female and male hormone

determines the sex characteristics; the texture of the skin,
the tone of the muscles, the timbre of the voice, the bony
the capillaries in the endometrium with the resulting quan

the distribution o .

tity of men®

MALE HORMONE IN GYNAECOLOGY AND OBSTETRICS

§ Aslong as we

Mode of Action

: The effect of testosterone propionate on the human end i
‘k e((l):g il:sﬁ:(()i )of ﬂIl(l;S article by chance during the treat;)nn;ztr:fu:;i‘?exﬁsc?v.
o mastits | a’; that\\tr?s, 80 }{ar.as the writer can-say, the first systemati(:‘:lih
»_ testosterone, asat that ¢ ;:;eb( pril, 1937) no publication concerning the actioi
e ootos hove I reast or endf)metrium existed.
Ao ter duote re his first c.lmlcal investigation from April, 1937
xperience on which all the others were built (43 o the

g mg. test. prop,

Mssed next period
Dhmostic curettage

Premet.xstrual endometrium.
Lump in breast regressing.

-8 mg, tegt, prop.

the blood estre"

30th June
1y Térnblom ribed methods ;
e e D o dese . e itrophl? endometrium.
' 2354 August ump disappeared.
23rd August
Normal endometrium in
secretory phase.

4 batient ghoy
ded ed no ;
; untoward symptoms during or after the treatment. She con-

RN -
structure, i fi
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4 the reaction of breast tissue, and also th
. . ’ e fe

pxual bebaviour—in short, the whole make-up of tlllll: lfexiﬁ;agfg} ptshych: andi

, the elerna

( do not know and determi i i ’
.ih male hormone remains empirical. ;Soglsaggz’l (:;;,?rlglapiutic venture
ons can be derived, as di.ﬁerent species react differentl toen S1 no cogent
{ In the following survey no animal experiments will be quot g’ f n:ia_e hormone.
ardonedlf not every one of the authors who have published , and it should be
frone c.iurlng_ the last ten years is mentioned. Those wh papers about, testos-
o clinical birth of testosterone in gynaecology are not:v or(r)l'izogd godfathers to
itted.

I\‘Iiss B. consulted me b . ge 118
ecause Of a lump in th lef b t 1932 I!e[’ nit ls
e t breas ,on I\Iarch 21,
e n0'Ima,], She had a]W&yS had nollnal, legu]al “1enstmﬂtlons, hel‘ cycle was 3 28. INIY
£OO0SIS Was ChXOch mastitis H tcstostel’one proplonate treatment was comlnence(/i.

mal menstruati i
o3 Sy ons. She married in July, 1939, had her fi i
by me : mt:ti :2%:2’ rf:r 10 mgnth;. 1 dcl,ivercd her of(;:cr ::f:ol;:;) ga%l;l
e an section in March, 1046. She fed thi ‘
Lo ;:;:J:dtook place in December, 1947,, 10 years :ftir ttlllxles :)::ri o
regular, and no lump has re-appeared in the breast P
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From this and later

of the normal cyclic development

normal development of t
3) Discontinuation of testoster

redevelopment o

hypothalamic storms—fear,
pathways directly on the pitui

How can t
Although the exact
of the following ways:

(anti- gonadotropic).
(b) by inhibiting the formation

(c) by counteracting the blood

Many authors (1, 4,
women who were treated with
disappear partly or complet
when as a rule great amounts

Testosterone therefore acts
anterior pituitary system.
pituitary may be inhibited or
‘We do not know
tosterone inhibit also the r

male hormone as we

parasympathe
under the control of the hypo

therefore an indirect inhi
inhibits the production of

(1) Testosterone propionate in mo

(2) Testosterone propionate in mo
he endome
one propionate administra

f the endometrium and no
m the slowing down of the normal endometri]
hibition of its growth according to the dougp

e endometrium are brought about by
a vegetative nervos

There are flowing transitions fro
development to the complete in

employed. (The same phenomena in th
fright, tension, etc., acting vi

tary and the adrenals.)

he action of testosterone propionat:
mode of action is largely problem

(a) centrally on the hypothalamic-pituitary

(d) by local action on the myo-

G, 8, 9, 11-14) found that gonadotropes i
doses of testosterone propionstt

ely from the urine. It is true also at the menopi¥ R

elease of thyrotropic hormone

tary (10), and the release of lactog
1l as the female hormone may ac

Male hormone in large doses is an

Whatever the central mechanis
ing of the follicle in the ovary an

down, postponed or completely stop
ibiting action on the ovary and

AND GYNECOLOGICAL SURVEY

clinical experiments and investigations of Foss (8) it be. §

came evident that in normal women:
nthly doses of 100-200 mgs. slowed down the temp

of the endometrium.

nthly doses of 600 mgs. and more arrested the eyclic

trium and rendered it atrophic without exception,
tion resulted in normsl

rmal menstrual cycles after a certain time,

e be explained?

of the follicle or corpus luteum in

ovarian).
and tissue estrogens directly (anti-estrogenic).

endometrium (anti-hacmorrhagic).

large or massive

¢ excreted in the urine.

of gonadotropes ar
hanism in the hyp

enic hormone after childbirth (1
t not only on t

tem from whi

thalamus, the centre for emotional res
ti-gonadotropic

m, the effect on the ovary is rapi

d the formation of the cor
ped. Male hormone adml

estrogens and progesterone. Greenblath

atical, it could act in ay

release mechanism of the gonadotropes

) the ovary (antt
n the wined

othalamit-

5-17). T
he differe”

cells in the anterior pituitary. It may act on a higher level, in the hypothﬂl?-m‘ﬁ
, ich sympathetlc o

the head ganglion of the vegetative nervous sys

tic nerve fibres innervate the pituitary gland. The p',tuitar)”

ponse.

pus uteunm B o

slows down O co
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Janted tablets of 400 mgs. of testosterone and for various indicati
; : ous indicat
; lapfjhro'“’mya few mqn.ths after the implantation. He found freslllzrz)i P:iolTTEd
3 " lf greater qua.ntxtles.of male hormone are administered and tlI;e la,u o
- {omy is performed 1r§1med1ate1y after the cessation of male hormone th o no
osh corpus luteum is found. FEpYHO

Testosterone in large doses is anti-ovarian

Does a certain quantity of male hormone neutrali i i
armone, 88 acid neutralizes alkali in a test tube? 208 certain quantity of female
The shrinking non-estrogenic vaginal epitheli
heshr pithelium of a menopa
o;tmficatlon aI;d %lycogen deposition in the vaginal cells M&ruéfa?;?;nﬁ(ﬁv:
ertain amount of estrogen, as if the meno
. . pausal woman had returned
eproductive span of life.  Assoon as a certain am g
an of ! ount of testostero: i

multaneously is m]gcted, t.he rejuvenating effect of the estrogen Esiﬁgp:ionats
Te menopausal Yagmal epithelium remains menopausal (19, 20). 25 n‘i ’ :n
Ztergng neutr:}lllzes 0.5 tfng. oestradiol (19). The ratiois 50 "1 ;I‘his neu%;al‘ia:-
L {pgratiois not the same for the endometrium. Here ing )
] ! . accordin, i
E {0 g, testoitgone oxgautrallzeﬂ 16 mg. stilboestrof This rgttig L;: l;g'(lzl, ii)
ming 2 monthly production in the normal wom . rac i
& oduc! the an of 15-20 mg. oestradiol—
1 :t.rss;se; I:\:de I:i.gge in different individuals—the requisite neutxi.lizingm:‘ios(;1 of

o Ix‘lvot be 600 mg. ] The ratio would again be about 30:1. This
A cal]g.d ;stosteroxfe which renders a normal endometrium atrophic was
o r}:um ea dy the writer the hormonal atrophying dosage (H.A.D.) for the
M , and may be ta..ken as a standard dosage, which must either b

r increased according to the desired clinical effect °

ot The male hormone in large doses i anti-estrogenic
m
g erate doses (150-200 mg.) of testosterone reduce the loss of blood

on the release mec T
Either the production in the anterior lobe o ¥ § hypermenorrhoea
) . St the i .
the stored gonadotropic hormone 18 not rele?stes: ain in the same co’nditi}(;lil:r;th\?;: ggfe(:t on the elfd?met{lm, which may re-
the mode of action in the human being. Mas}sllve ios?;opiﬂli— 0n£ I it is estrogenic before the tre:tl::g: _atdmlmstratxon of the male hor-
an erl X TR 1L may r i 1
from the If it is in the secretory phase it may remainysoeffitatwﬁ;zgetillz ?‘ftt:ﬁ
) in

e cases the loss of bloo i i iod1i
I:;;:gx(l)il 01?6’ o Sni‘:;zf the following period is reduced to a normal one,
i vesse 0((;301 ‘;lss;oa spc;;:lﬁc cont_ractile effect on the myometrium (23) in the
o i the nons 1 lIllt. }1t, as will be seen in an article to be published by the
3 T ure in. the Journal of Obstetrics and Gynaecology of the
i o), ,testo z:ctxon is more probably on the endometrial vascular bed
e dyeol injecteds‘ e:one propionate (125 mg. or more) dissolved in propyl-
s constries, ogs intravenously, the vessels of the endometrium in a majorit;
AThe same honen er a short temporary vasodilatation. Y
ks i seen tg 1o ::1}?1; can be observed more directly in laparotomy, when the
[¥ther 2 0r 3 ooy mlm.ltes after the injection and to remain blanched for
dheed dosage s utes. It is reasonable, therefore, to assume that more pro-
¥ produce a similar and more permanent effect. Pre
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Testosterone in large doses 13 therefore anti-haemorrhagic

As we have seen, androgens may have 4 different modes of action. Itisn
known which of them is the most important or whether one or more actions
synchronized.

Whichever it may be, the question asked in the beginning of this artid,
whether the male hormone is hostile to the female organism, must be answeredi;;
the affirmative without even taking into consideration the unpleasant masculini
ing effects androgens can produce in the female body, with which the writer vil

deal later on.
In spite of this one cannot overlook the fact that androgens act as an anfidd
les are produced and circulate in the female body,

if too many estrogenic princip
and in logical consequence one should use androgens in real hyperestrogeni
conditions. One should not forget also that a surplus of estrogens is hostile tothe

female body.
As in the vegetative nervous system parasympaticus and sympaticus musb

in balance, so in the primitive nervous system—that is the entity of the ends

crines—the estrogens and cholinergic-like principles, if the writer may approp
ate Dale’s expression, must be in balance with androgens, the adrenergicike

principles in the female body.
Estrogens are the steadily, discreetly working principles. They have the upp

hand over the androgens under normal conditions. But if they are in excess, they
ghould be counteracted by androgenic principles in order to maintain the endo
crine female/male ratio. For this purpose and for this purpose alone the malehor

mone should be used in gynaecology.
With this in mind we have to discus

hormone.

s the clinical application of the mi

PART 3

(a) Hypermenorrhoea: Menorrhagia, Metrorrhagia

-14, 24-35) have employed male hormon® for i

Numerous authors (4, 8, 11
3 or 4 times during the second

condition. Some use small doses of 5-10 mgs.
of the cycle for hypermenorrhoea; others begin the therapy in the

cycle. Testosterone therapy should always be started before the follicle Tipe

or a corpus luteum is formed; the result is more reliable and smalle

used than later when the follicle is already matured.
In cases of menorrhagia and metrorrhagia larger doses of t
nate are necessary. A dosage of 200-300 mgs. monthly in intramus
tions is advisable, to be commenced just when menstruation is finished, 2 J
cases of severe meno-metrorrhagia up to 400 mgs. can be given. S“blmgud
tablets are preferred (and this should be the therapy of choice) usually & 1
300 mg. up to 500 mgs. can be recommended. Five hundred monthly mgim
oral testosterone can be administered with impunity in severc cases, &P
where there are multiple small fibromyomata. The flooding in these ¢
can be well controlled in this way. 1f one requires a quick result, 4_in]ect1 .
25 mgs., each during the first fortnight of the cycle, may v

estosterone P
cular ¥

be combine

first half o el

r doses cab*§

. 'lo

jons
o 1
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ngs. oral testosterone daily for 20 days. This sequence should be repeated 2 or
gulate subsequent menstruations. In the majority of cases, if there

H

times to e
re no submucous fibroids, the patient will benefit for a considerable length of

me, and often for years.
One of 2 days after the beginning of androgen therapy there is occasionally
ome irregular loss of blood due to temporary dilatation of the endometrial ves-

:‘:els, before they ?onstrict.. I.{ecently a method of administering testosterone
L ‘Ind progesterone 1n combination has been recommended (36); testosterone be-

quse of its h_aemostatic properties and progesterone to induce desquamation of
hyperplastic or malfunctioning endometrium. The bleeding i(s1 said 2011;))
est_ed on the first or second day after treatment has been commenced 0The
. imique is to give 25 mgs. of testosterone and 10 mgs. of progesteron'e on g

donsecutive days.

(b) Fibroids of the Uterus

I;ati}fnts with multiple fibroids are frequently relieved by the administration of
pale hormone. The menorrl’mgu} and dysmenorrhoea are alleviated and the
our materially reduced in size, small fibroids apparently disappearing

Amounts of 300400 mgs. of testosterone monthly, intramuscularly, are neces-

Sy The results, however, are usually only transi i
comended only in patients who arz pog'r risksltf(:)l;yriz?o:hslirtglgryapy;san "
| I‘flthtG treatment such a procedure is beneficial, especially as thes-e paticla);:;
: ;gt?;?ltss rsmuﬁgtl} as the blood pictux:e approaches normality. In premenopausal
s Ofirmg from menorr}.mgm due to small fibroids it is the therapy of
) en they can be tided over until the menopause induces normal

inkage of th i i
oy e fibroids. In this way hysterectomy can often be avoided (37,

(c) Endomelriosis

Alner s s . .
4 ' endometriosis massive dosage only will help, between 500 and 1000 mgs

nthly bej
ndstlﬁ}}’gag;zfjssary' (40, 41).. The disease can be brought to a temporary
wied 35 & prod cureis unobtamable.. Herealsomale hormone therapy can be
——— Or;nn.antly pre-operative .and perhaps post-operative measure.
ved 50 that o 0,o wxdcspreafl .endor.netnosis the patients feel very much re-
haly o o osterone administration is the method of choice in many cases
duanthly oo, o%e:(;a(l)'ally. On the other hand it should not be forgotten that’;
cullnoting g o m;l;:. or more can bring about.masculinizing effects and
4, nd, f o ant wo.rld over, who 1€‘ould not prefer her disabling floodings
ssary, a mutilating operation to a beard growing on her chin or"

ey llp and to a low-p‘ilched male voice.

¢ adminigtrat;
ks conneci?gztxox} oflmale hormc.me by subcutaneous implantation is of value
thiog, 5 g, Pari< n 939 the writer, in the presence of the originator of this
Bl to gh, methes’ implanted tablets of testosterone, and was for a long time
. od. Longer experience has, however, shown that oral ther-

0 .
good though perhaps less rapid results. Apart from its simplicity
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3 drogens when estrogens, progesterone, ammonium chloride imil
. . and .
55 preparations can be used with equal effect. similar harm

(f) Intracyclic Bleeding : .

Th ause is not usually accom anied by h erestrinemia but i N menstrual bleeding is mostly the result of transit : '
, e menop o y . I:.th’ . y hyp inemia ut someting {8 4 1or treatment only where the bleeding persist: e e
arge amounts of estrogen are present at this time as a result ol the compensatiy B 1. Oral testosterone in 5 d Con daly hre e otenmman,
f‘ction of the anterior plt_ultary and adren.al cortex. In certain cases androgen; i r}:mm or 25 mg hypodermiczﬁlg. 4 (‘:'ses Cin 1 T oo
is preferable to estrogenic therapy. Patients who have or have had cancer fx [ e syn;ptoms wit'hout interferi y 'tl}Ixnexsnﬁl tho firsy hal of the cycle, abolished
[ ring with ovulation (48, 49). :
I

»i example, particularly breast cancer, should never be given estrogens for ther
| menopausal disturbances; androgens are preferable (42). The same holds gui D
iy for patients with a familial cancer history, and for women in whom small doses © y-sm enorrhoce
In dysmenorrhoea, the causes of which are so manifold that they cannot here be

bleeding. In these cases an adequate monthly dose is 10 ted. testost
e, by o plantation. Allthowd }uiaera 15 i} }(:s osterone therapy seems to have no real place in spite of the good
qlts which have been reported by several authors (51-53) and which the writer

advantage of easy control, so that symptoms of maseuliniy,

this method has the
their earliest appearance.

tion can be arrested at

o o (d) Menopause

o B0 S o e

B X e

D
2

R

bk{

stilboestrol provoke

i
\ 300 mgs. of testosterone by mouth or 50-1
known vasomotor symptoms of the menopause subside fairly quickly; bt : A 0
‘ i b himself seen. The rationale is based on the suggestion that functional dys-

vertigo and anxiety are relieved. Bul Hoea, o :
denorrhoea occurs only in the presence of a corpus luteum, and that if this is in

estrogenic bleeding but acts as a genera
that the fatigue and many of the nervous symptoms disappear. fese vat;
atio is disturbed at the menopsis® ulf patients would appear not to be justified. .

The normal female/male hormone r
may more easily be restored with this ¢
in treatment is the abolition of distressing symptoms and this is best accomp
by giving as small doses of hormone as possible for the shortest possible time,
treatment being interrupted from time to time, since the final effects of hon™
therapy, so far as stimulation of new growths is concerned, are not yet knov®

flushes, attacks of sweating, depression, E!
! these small doses will not control excessive uterine haemorrhages. {01 the period should ! g
In the great majority of cases the estrogens are superior to androgens in the ) mes ivI;,n ((1’ ls f; be rend(?red painless. But the suggested oral dosage of g% >
control of menopausal symptoms; the latter should be reserved for those e e ;u% A cor ” ly tor 20 days is not large enough to prevent ripening of the 53;325 f!; g
where the former are badly tolerated or provoke untoward symptoms (4, 4§ aHle to arresz‘lieupiuﬂf??natmn' Whether testosterone in these small doses 551 v xf
45, 46). o peristaltic movements of the uterine and tubal muscles, an- i
Estrogens and androgens together have been given to menopausal women ad The d?f;ii ‘Tlftfunfctlonal dysmenorrhoea (54), is more than doubtful. ’ _ ’i" % ﬂ
the published results (49, 50) are good. Inthe writer’s experience the optimuz o by the: o corrfct assessment of hormone therapy in these cases is evi- .Ei wy &2
combination is a ratio of 10 mgs. methyl testosterone and 1 mg. diethyl stilboe ol i “gparerkl)t y complete and permancnt cure in a personal case where | E < i3
trol, taken every other day. The male hormone not only prevents 2 pf)sslbe fent's knowleds su ;txtu.ted for the injection of male hormone without the i Fl;)- &
1 stimulant on the general condition, ..o attendingg:f;fe n Vﬁl‘:’)dzf the many and varied factors involved and the B ;?
I me . . . . Wl : -
, the routine administration of testosterone to jx | 55 5‘,;
&l
=5

i first essentid .
ombined therapy. But the W (h) Mastopathia, chronic mastitis, fibroadenoma

The duyct ..

- ins durinést;l::nt::sr: of the breast react to the varying hormonal concentra-
regression. of th rl(llal cycle. poth' show marked premenstrual hypertrophy ‘
fruation, .o wl? uctular epithelium and reduction in the acinar size at
st If th’e e.:s.t,ro enb'lche blood .OStl‘?gen and progesterone content is at its

(e) -Premenstrual Tension trestrinemis, mag;ri)m:) o ll)evel 18 rals?d, prcx.nenstrual mastalgia may result.

ost, abruptly with the oS¢t fi. - enall eysts from tho. s[ilzem:)tf ﬁh;f?: ltcorzlﬁtm? , the breasts presenting nod-

struation and may be followed by hypermenorrhoea or hypomenorrhoed: .2 “*|' ﬁOge_ns may be employed to counteract th 0 ta pigeon's egg.

of the distressing symptoms are said to be caused by hyperestrinemi® ub ¢ il 3 ale ectiveness of androgens may be due to e(;:_s rogen surplus in these cases.

doubtful. Testosterone has been given on this hypothesis by seversl ** B iy alcailldmgen administration in the form of a tu‘ect action on the breasts,. as

yele, 2 4 1ol can bring about the desired effects cintments or androgen suspension

(32, 33, 47) in a dosage of 10-50 mgs. during the second half of the ¢ s ot
en strikj
riking to observe the promptness with which this therapy will alle-

. e e G
Major premenstrual molimina disappear m 01\;‘{;11\

al ten 1

many cases with considerable relief, but all the symptoms of Premel:’iy il e the
i bdominal di i i ¢ adequate E A ° Symptom : .
sion, oedema, abdominal distension and emotional stress arc 8- ((1)5 o 0 s f the lattes of both.true nzastopathm and chronic mastitis, the cystic b |
r undergoing rapid regression (2, 3, 4,9, 11, 58). The dosage !
! :

by Greenhill’s ammonium chloride technique (48)—1 gram 3 m
before the onset of the menstrual flow. There is no justificatio

0 My .
o for the S A ended ig 9 .
e g 5t(‘)wmgs monthly equally distributed throughout the peried and
ce in subsequent cycles, for otherwise relapse is common.

hesteq
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PART 4
Other Clinical Indications

[ () pelvic I nflammatory Disease.

1 Msle hormone therapy is of value in chronic pelvic inflammation because of its
menstruum an abundant viscid, glary cervical mucus. This discharge s acidui il froperty of suppressing the menstrual flow and so diminishing congestion. This
hostile to spermatozoa, which cannot penetrate it. "But it can be consideratly il particularly true when menprrhagia, is a prominent symptom. Doses up to

iminished if testosterone is given in mall daily doses, up to & monthly totd d W8 &0 mES- monthly hav_e been given with good effect (61), but virilism may be an

150 mgs., during the first half of the cycle, and resulting conception is by nomen [l gpwelcome accgmpamr{lenfl unless closely supervised. This method would ap-
infrequent. [Excess cervical mucus, in the absence of cervicitis, is usually th fpar to be particularly indicated in tuberculous adnexitis, but there is no record

4 tar of its application to this condition.

expression of a hyperestrinemia. Testosterone would in these cases be the
Hyperemesis gravidarum.

logical counteracting agent (55) and is worthwhile trying.

(§) Frigidity - . B ; 1 carly pregnancy, by contrast with the later months, women react to mod-
One cannot discuss within the framework of this article the complex question B ehately small doses of androgens, and good results have been obtained by their
4 inistration in cases of hyperemesis (62), particularly when the vomiting is

of absolute and relative frigidity. Estrogens and androgens have been given )
empirically for its relief (56) and there is no doubt that the latter almost unie: dccmpanied by & high estrogen blood level.

sally produces an aphrodisiac reaction when given in large doses (57) (Last con-
prehensive review 10th Congress Francais du Gynécologie, 1946). It ag
locally by stimulating enlargement of the clitoris, an effect which may also be

produced by the topical application of testosterone ointment, but it may d¢

increase the sexual drive. This increase in libido is, however, purely 'o_emyorm
and the aphrodisiac effect of male hormone should not be a medical indicationfo
itsemployment, for the dangersof masculinization more than offset any ten.ﬂpomy
stimulation. The psychic offect is a real one, and can be a source of considerabt

embarrassment in elderly women undergoing testosterone therapy for some other
condition, e.g. breast carcinoma (27).
(k) Disturbances of Micturition

The French authors, Mocquot and Moricard, (1) were the first, 88 far back®
1936, to use male hormone in functional troubles of micturition in women, esg;
cially nocturia, with good results. The genito-urinary system is} probably u\?ﬁng
estrogenic influence. We know this from the disturbances which occuf

it

pregnancy and during the menopause, where probably not an estrogen def;‘;‘t

an estrogen surplus is the cause. Castration cases and menopausal amen e
ior pituitary &

gometimes show an increased ecstrogen level, when anterl .
adrenal cortex are hypercompensating. The male hormone may mcreaswaw
maximal intravesical pressure, and may act on the kidney itself or o the
balance and the electrolyte metabolism. : » ol
In cases where fibroids are associated with frequency of micturition 0%°*

attribute the good results after male hormone therapy not only to the

testosterone on the urinary system itself, but more to the action o e
Nocturnal frequency can well be alleviated by testosterone doses up 10 e
without fear of arrhenomimetic phenomena (59). TFamilial enuresi® n

can be arrested (60).

Dosage supervision is necessary, however, for testosterone in this quantity oty
interferes with ovulation, and masculinization is an ever present danger in g,
of the hyperestrinemia which is the basis of all these cases.
() Sterility
Tn some cases of sterility with no organic lesion there is secreted in the mi

§) Suppression of Lactation.

Androgefxs.are? c.apable of suppressing lactation in the same way as estrogens,
l{y the.nr 3nh1b1ting action on the release of the lactogenic hormone from the
shterior pituitary (9, '15, 16, 17, 63, 64, 65). Treatment must be commenced
i ;.(tirlatd{ ;fiter delivery, as established lactation remains unaffected, even
[ emely gh doses (500 mgs.). Some authors have succeeded in preventing
k Ttltl ion with small monthly doses of 100 mg., others used up to 250 mgs.

1 z :tdgalntagg of tmtosteron.e over estrogen for this purpose is that the former
i ti* ai either myometrial or endometri'al involution (66), while estrogen
,, er\;s (67% e rl(‘erone delays the regeneration of the surface epithelium in the
L paini'ull estosterone also appears to .exert a more rapid and complete effect
il o, st 1}1’ engorged breast. Lastly, .1ts symptom withdrawal curve is much

y Whi(,;h ; at a more prolonged eﬂ'ecf: is obtained and recrudescence of lacta-
{l et soio commonly seen after stilboestrol suppression, is avoided.
et is blc;)urse, be too x.stron_gly emphasized that the artificial inhibition

oseongest in gi an'fly unphysiological, and sh?uld not be undertaken except for
bl efonts of .ctat_lons. Apart fro.m the obvious general physical and psycho-

10 there . g ;ms; 1ntemptxon, quite apart.from the adverse influence on the
i hors thee te ev1.den_ce'that the practice is locally cancerogenic, particu-
et was oyt suplpressxon is 1.ncomplete. It is established that cancer of the

 Ming periodem; y common in Chinese women of the Mandarin class during
 Benewbony ¢ é}:" 0, flbhomng large breasts, avoided lactation and handed over

Y ov, The celr wet-nurses, among whom the incidence of breast cancer was
iingog hyperauts? of t.he rpahgnant change probably lies in the artificially
1 " es ;mem.m., since the women had children in quick succession,

actation pathological basis, the risk is a very real one.
must be suppressed, male hormone is preferable to stilboestrol for
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Gy ‘ o the reasons given above, and also for the possiblé cancerogenic effect of the latty
s a familial cancer history. There is little dange d

y resistant to this complication,

cnadism and hypopituitarism is improved and testosterone seems to enable th
arrow to utilize haematinic principles and restore the cellularity to normal °
Patients with Cushing’s syndrome and Addison’s disease react after t .
erone in similarly favourable manner. or testos-

H
oy ‘ ‘ o particularly when there i
! i . o1 -
i ‘ ' ‘ i virilism, for puerperal women seem curiousl
4
!

) Prematurity.

The full term infant carries out wi
hormones, which are correspondingly
hormone given intramuscularly appears t
and causing a rapid gain in weight (68).

5) General stimulative effect.

There is & curious side effect which may be noted in most cases undergoi
sle hormone therapy, an improvement of the blood picture, an apprecia.blrgou‘lg
) weight and general increase in visceral muscle tone. W’ith this ob e %?‘ln
|2 basis, the author of this article has made it a practice for the last 2Serva l:n
ve malc.e hormone intramuscularly as a routine in doses of 10~20 m 3;2&; to
) days in postoperative hysterectomy (because of fibroids) and c;gsst-d ; o
ases, particularly when undue haemorrhage has been a °0mplicati§n elivery

th it a relatively high concentration of s 8
deficient in .the premature child. M
o be remedial, stimulating metahin

PART 5

General Actions of Male Hormone

(1) Effects on the blood calcium.
A single injection of 20 mg. testoster

PART ©

one raises the blood calcium within 2 hous
Methods and Disadvantages of Testosterone Propionate Administration

of phosphates (69)- The reduction intle

without changing the urinary output
urinary excretion of inorganic phosphorus, potassium and creatine after tests Testosterone is the most potent of all the androgens ;
terone application points to a somatotropic influence of androgens (70). Eaf v from cholesterol. Esters of testosterone wgecia:ll I:hx:tprfe pareq commer” !: %
epiphyseal closure in young girls who are subjected to androgen treatment colt pass free testosterone in activity. The pro;,)ionate is);heref: I:‘I;p;omc acid, 25
result. Young girls should not be treated with large amounts of androgens. Ol}ly employed. The route of administration is usuall b ‘ri o orm com Qﬁ{ i
On the other hand the hormone favours callus formation and caleium depostin ion. It can be given also by inunction ointment 01}_’ inya]ln lila?uscular. in- = 1=
after complicated and malunited fractures (71) and has favourable effects ecm}ly when a more local effect is desired (i.e., in mastitis), b ctO. ) 11(1:15 soluthn, 510
osteoporosis (72). This fact will be discussed later when the gratifying effect o fgtion is very weak. As sublingual tablets (met,hyl t&stoster’onu) 1:,1 y fon? its i 5';2
testosterone on the bone metastases of breast cancer is described. by mouth with very good effect. ) it can be given . 57'( b
estosterone is rapidl . . ' bR
(@) Effects on the haemalopoelic system. Y i and foces, plT }3:3 ;bis;;l;ﬁub; ;:?ni:se;?r}tefﬁmal .tract and secreted in L ;?
. . :‘ n . n b -
Testosterone has a stimulating effect on the bone marrow. The pumber d : Elstratxon of large doses of testosterone. in the urinary androgens after ; C-TB' [
n cases in Which 107 thynyl testosterone (pregneninolene) is less effective but has no anti-gyneco- % g §‘(
=g

erythrocytes and haemoglobin are increased, especially i 3 !
tarism (72, 73 T §uc nor arrhenomimetic qualities and does not inhibit the activity of the an 1

cytic and hypochromic anaemia complicate hypopitui _ o nar 2
blood creatine is similarly raised and the sedimentation rate accelerated I e TI;OT pituitary lobe. It is relatively easily absorbed through the skin |
majority of cases after the fourth month of pregnancy (75). t:léet an:ll tablet implantation have been widely employid Eal‘ile a:b ti ;
13le depends on the st . . o sorption !
(3) Metabolic Effects. 085 per cent of th‘f Sl?:e. of the .lmplantatlon (27, 77), propionate tablets losing 3
. ) s the b} Crystalli eir weight daily, pure testosterone 1.18 per cent (78) :
sodium and water retention and raises ine testosterone can be given by intramuscular injection as . f

an aqueous

Testosterone induces nitrogen,
metabolic rate. The retained nitrogen is transf ormed into pr

increase in body weight.

Spension
el andoﬁeit?ar;i. to t.he cem. It. lfas the advantage of being painless (79).
{Iotrewritors oot pposxtones contalmng 25 mg. of the hormone can be of value.
. Whethor Wep(llmon, jche route of choice in the great majority of cases is the
d i somotine 1eial with estrogens or androgens, neither of which is indiffer- |
bl i opgr nst armful, the method of administration must be easily con-
. With os 10t hto transgress the borderline where more damage than benefit .
ik we man 1 erapy we can sto? at any time, and right on time, as soon as o
¥ have transgressed this borderline.

|

Aadrogen th . Drawbacks of Androgen Therapy ‘
pi erapy is a two-edged knife. Many disabling symptoms may be ‘ : S

|

otein with e ui

(4) Effects on hypopiluitarism.
Testosterone has been used with very good result in the posttrau T
postpartum haemorrhage syndrome known a8 Simmonds’ disease 74).

. s 1§
cases show loss of sexual function, amenorrhoea, loss of libido, usually ste ]
;mulating borm®

low basal metabolic rate, low excretion levels of follicle-sti e
extremely low excretion of 17-ketosteroids, apart from the common asdi’oio ;
Twenty mg. male hormone given weekly for 20 weeks improves thes® cob by
very much. As mentioned above, the hypochromic anaemis complicati®é

atic ¥

R

6ly and oft
en completely relieved, but over-dosage can cause much damage,
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i | t reversible damage, it is true, but still very unpleasant. Hypertrichosis, ag qeser, §. H.: J. Clin. Endocrinol. 1, 154-161, Feb. 1941
i | o 1. voice changes, enlargement of the clitoris and undesired increase of 1ibido, gspuon, U. J.: J. Clin. Endocrinol. 1, 162, Feb. 1041,
(o ‘ : ' fairly easily produced and inevitably provoke secondary psychological symptons 1. HausLex, E. C.: J. Clin. Endocrinol. 1, 180-186, Feb. 1941.
! In the writer’s opinion, based on approximately 1500 cases in the literature an [ pouramv, E.: Rev. franc. de gynéc. et d’obst. 36, 77-83, 1941,
o o W o) th . il thly dose i . GreexLart, R. B., aND KuppERMAN, H. S.: J. Clin. E .
s i also his own cases (80) the maximum permissible monthly dos¢ 13 350 mgs. by P o eiar, R. B, aND WiLcox, E. A.: South . Endocrinol. 6, 675-678, 1946.
.q . injection and 600 mgs. by mouth. This chould not be transgressed per mouh, [ - Peios W H.: J. Clin. Endocrinol. 2, 41%ufll;ni“r1%i°2“ 10, 339-346, May, 1941.
Lo indeed it should be considerably diminished for patients in whom there is alresty R §- 7% R., GLasS, S., AND SCHULMAN, A.: Am. J. Obst. & G 4
a tendency to hirsutism. The best control over androgen therapy would betls }. Hizsr, J. C.: Am. J. Obst. & Gynec. 46, 97-102, 1043, ynec. 44, 255-265, 1942.
determination of the estrogen-androgen ratio in the blood, but we are still vey Muszz, J. R.: J. A. M. A. 125, 207-208, May 20, 1944,
. e e . : {. GusBERG, S. B.: Am. J. Obst. & Gynec. 50, 502-509
far from this goal. The determination of urinary estrogens and androgens s u- { fosgnox, L, Brrapena, C. H., axp L ' , 1945,
satisfactory and of little help in the majority of cases. The metabolism of the March, 1939. , C. H, axp Lavinastow, 8. I1.: Endocrinology 24, 347-330,

androgens in the female body is not completely known. gzERMAN, D., Rapaan, H. M. anp A
3%, Feb.’1940, , p ABARBANEL, A. R.: Am. J, Obst. & Gynec. 89,
_Jorg, C. A.: J. Clin. Endocrinol. 2, 116-119, Feb. 1942.
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- the patients who had received male horm
one we i .
hose of the other group. Of the former 90.4 per cgsti‘fﬁm.te‘fi’ better than in
hence for 3 years or longer as compared with only 46 per c‘;:;e lethout recur-
atleexflits.. hli’rudenl'cle hgd the impression in his large series (v;)higlxe1-,lllllltlm'.t ed
1ed in his small series years ago) that postoperative testost e writer
es very good results. stosterone treatment
Herrmann and Adair (12, 13) re .
A ported on pat ; .
i regtedtw? teﬁtostgrone propionate doses upl,;o ;%%S:gzhfz‘;ﬁé gis%ue metastases
=m (i;:; fhs 1 ZVZ: rezztappfecéabtlg regression of the metastatic soft‘;V ;gl:z.tisglne
‘ . In 3 other patients who receiv &
. ed 3000
nz;?gljixzt \Z?s;l 11110’0 eﬁ'gctlve. The. androgen therapy did not inﬁu—e4000 lllngs. t'h y
sitivity e carcinoma, but in most instances an i nce the }‘adxo—
atients was very marked. ncrease of weight in the
Adair (14) treated patients with bone metastases reserving a total of 24 0
00-3000

Cancer of the Breast and Androgens
are growth hormones and the female breast responds cyclically &

: their rhythmical release. Mastopathia, chronic mastitis and fibroadenoma a
pathological products of an abnormal reaction to this growth hormone. And
gens, although they may contain a growth clement themselves, counteract this
hyperestrogenic stimulation, as has been described previously. If cancer of the

1 abnormal reaction to hyperestroga:

breast is the pathological end-product of a
onable basis for the hypothesis, there is here a clear ind

jsm, and there is a reas
cation for androgen therapy.

Estrogens

I

T

‘. In 1938 and 1939 the writer published the first articles (1, 2) about androg
. \ therapy in cancer of the breast. Ulrich (3) published one casé of breast cacer fl g:' tEStOSterone for 8 to 10 weeks. The blood calciumin ¢ £
; treated with androgens. While testosterone had no effect on the very v B astases and bone destruction is 10 to 12 and even 17 ases of advanced bone 1§
' primary tumour itself, temporary amelioration of these hopeless cases Was U : Oiles. slowly back to normal after calcium is redeposited _megs. per 100 cc. and ﬁ;’ ;
deniable. But further clinical and experimental experience induced the witz M 1 aline phosphate is necessary for bone repair ’pi‘he Z in the destroyed area. B e 2
to recommend the implantation of large doses of testosterone twice of thriee {8 - ;r:ms. ?unng bone repair under testostemm; it goes ormal l}mlt is 3-5 milli- ‘.;.E" 32 P
yearly after total mastectomy as postoperative prophylaxis to prevent reel Eialtn:éen fhﬁ areas of bone destruction are filled in witl? Seat times to .15_ milli- im E‘;‘—é
rences (4, 5)- The male hormone therapy must be continued for years, with K nger 1ast'0 owing X-ray therapy. Itisaccordingto Adairnse callus Sl.mﬂar to i,lij Z s
yearly doses up to 3000 mgs. or more. Adair }llng and more practical than X-ray therapy. Ift thOI‘e efficacious and E .‘."D é}
This method was checked by Prudente (10) and Adair (14) is going to trythe 70 » a8 'a place in the treatment of rccurrences.afte e d?Stemne’ according bk i &2
value of this prophylactic method. i easz ;ng \\f){nen with grade 2 or 3 growth. Testost o lf«?‘l mastectomy it ,f L fS ég
Because of the  carcity of testosterone during the war 00 further cases f - neer; its effects are very profound and gratif e_ronff, is not a cure for g
cancer could be treated here and the writer’s series remained small. But? tionsy T‘i\(;«lommends the use of testosterone for {l;;easz'mg. (?hase (1.5) also ,i 5:- e 1o
America from 1942-1947 many surgeons took up and developed these sl 1 éan CClgre and McGraw (16) have treated 15 cancer 1n ceriiam con- i & gi:‘
TFarrow (7) used testosterone in the treatment of breast cancer and he studied Drovemzei with male hormone. All but 2 patients shols)?::ients suffering from R g b |
action on serum calcium and on skeletal metastases from breast cancer: " Hovement, nof and were temporarily markedly improvedV Iso;n e symptomatic L ak
tunately he used only small quantities and had no results. He even gav & thors parall cutaneous and subcutaneous nodules Til . t.here was - ‘
unfavourable effect with the doses he administered on gkeletal metastase  etastoses le that of Adair. There was very sii ht & experience of these . ~
gmall doses of testosteron¢ employed favoured a hypercalcaemia- els B b weeks, n4 or 5 patients. The doses used were lgO mlmpgoxfement of bone ,' : !
ported temporary but striking improvements after massive dose;z, i | {Eluining the action of gs. 3 times a week for :
pain, disappearance of vomiting and palpable nodules, and for the ) dbe ion of male hormone on ) :
provement of the radiological picture of the skeletal metastases, & act Whit b tississeigygothesls that the physiological ﬁ:el;icz:::n:;:/c ::11‘ ,lthe starting point o
confirmed by A dair in 1947 (14). g e, 4 o isturbed either in favour of the female or i afe ratioin the blood : | 1 : .
Abel (9) tried the same therapy in malignant disease of uterine carcino®® AR e of can urplus of one of these hormones may be th in favour of the male b 3 «
striking temporary improvement. The writer saw temporary improvemenim o greaier development. , € causa movens or causae : x e % )
inoperable carcinoma of the ovary in 2 cases (42 and 43 years of age)»b“t w T age groy est number of women developing breast cancer i ; ! s
provement in a patient of 65 years. o L ale/mala rgt.at the' average time of the onset of the ;er is found in the 45 -k %
Prudente (10) reported on 127 patients with operable tumours Jocaliz® A Alation of t}io begins to be disturbed. The ovary f .lenopause, when the l ’ 1-
breast with or without axillary metastascs. Sixty-four were treate rionﬂ* ® i the anter; e gonadotropic hormones, and the h ye ails to resPond to the ‘s
d 63 underwent mastectomy with testosteron® pror P erplroductiorrlxorf ypercompensating mecian 1 z
mg of new estrogenic principles in the adrenal cortex, so that the ;

mastectomy alone an
y. The weekly dosage varied from The ) % blood leve]
is not necessarily lowered. It may even be raised

treatment postoperativel
tive of whether virilism res .

pitui . i
itary replaces the falling amounts of ovarian estrogens by ;
was continued over years irrespec (
|

i
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The second high
age group. Is ther
hormone ratio at

change tend to male hormone prepon

menopausal urine CO
women over 60 years also,
one influences the growth, the latter having no effect or sometins
even stimulating effect in this age group.

le to suggest therefore, that the pre

than male horm

It is reasonab
agent, causa mMov
in the appropriat:

has not been determined in cases of
the blood androgens is a relatively new an

cal fact is relevant

effect on breast cancer or

administered. Th

erance of at least 50:1 must be sec

the female hormone in con

estrogenic conditions the rati
fied by the practical findings described above.

assumption veri

Within a decade the application

other special bran

tance. New forms 0
the particular one under review remal

permanence of
benefits, however,

between the Scylia of relieving distressing hyperestrogenic
Charybdis of masculinization resulting from trea
found. Male hormone therapy can
adult life. When usged in younger
form of therapy and the dosage mus
mone stimulate femininity,

antagonize it.

Androgen therapy in breast ¢
it is certainly helpful for the bone metastases and

whether or not it wi

1. LOESER, A. A.
Aug. 8, 1938.
2, LOESER, A. A.
Soc. franc. d
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est peak in the development of breast cancer is in the 60 yey

the close of the menopause as ther

ens or causa remota, favouring th
eorgan. 10 the author’s knowledge the blood estrogen content

e a new and corresponding disturbance in the female/ma
e was at its onset and does this
derance? One thing is certain, that the

ntains a higher quantity of androgens than before. Tn

suffering from breast cancer, female hormone rathe

ponderant hormone may be
e particular malignant chang

breast carcinoma and the determinationd
d uncertain procedure. But one clink
in this connection and that is, that to secur® any appreciable
its metastases massive doses of male hormone mustbt
e size of this dose may be gauged from the fact that a prepon-
ured for testosterone propionate to counterat
ditions where the estrogen level is normal. In hyper
io difference must be comparatively enormot a

PART 8

Conclusions
of male hormone therapy to gynaecology and

ches of medicine has assumed & position of paramount impor
f treatment come and go with bewildering rapiditys ut

ins without question-
are by no means unalloyed, and it is gometimes difficult tost? B
conditions, and B¢

medio ¢2 .e
be advised in all forms of hyperestrinemlam
women it should be only & very temPOY;;f'
t be moderate. Minute doses of m‘d"u il
moderale doses depress, and massive doses comp

egarded 852 ourt
g t0 065

tment. Buta via

ancer cannot up to now ber
pain. Tt remains

11 have any value 48 & postoperative prophylactic-
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