


To _the Medical Profession

The Sex Hormones

(FOURTH EDITION)

A survey of their
chemical constitution
biclogical properties
and

clinical applications
with a

classified scheme

of

dosage

CIBA HANDBOOK No. 4
Published by

Ciba Laboratories Limited
Horsham, Sussex



FIRST EDITION
SECOND EDITION
THIRD EDITION

FOURTH EDITION

1939
1940
1947
1950



CONTENTS

PAGE
‘FoREWORD . .. . . .. . s
HISTORICAL N
‘CHRONOLOGICAL Smorsn oF Imokrm stcovnmzs Rmmm
T0 THE SEX HORM( . . . . 9
CHEMICAL
‘CLASSIFICATION OF THE SEX HORMONES .. .. . 15
CHEMISTRY AND SYSTEMATIC NOMENCLATURE . . 16
BIOLOGICAL
ESSENTIAL ACTIONS L N . . 27
ACTIVATION OF THE SEX HORMONES . .- . 30
BIOLOGICAL STANDARDISATION' .. - . 32
INTERNATIONAL Unrts .. e . . . 34
COMPARISON OF ACTIVITY . . . . 38
AMBIVALENCE OF THE Sex Homom . . - 40
CO-OPERATIVE ACTIONS .. .- . . . 42
ANTAGONISM .. . . . . . 43
ExcreETION - - . - M
SUMMARY OF ORIGINS AND Exaumon . . 47
ACTIONS
MENSTRUATION . .- . - . .- st
The Normal Cycle .. . . . F34
Experimental Observations .. . . . sz
Summary of Hormonal Relationships .. . . 53
Anomalies of the Cycle . .. s
Ovarian Function and Basal Body Tempemuxe . . 54
Inhibition of Menstrustion .. . . .. S5
UreriNg MoTILrTy o .. . .o . 57
PREGNANCY - - . 58
PENTLE ERECTION AND Mn-mm Exmvxmm . - 59
‘TESTICULAR DESCENT . . . 62
THE PROSTATE .. . . . . 63
‘THE NasAL Mucosa . . . 64
Trm Sknv . . . 6
Pigmentation .. . . 65
Hair Growth . . . . 65
CARDIOVASCULAR SYSTEM . . . . 66
‘TrE PITUITARY .. .- . - - o~ 67
THE GONADS . - . - . 68
MeTABOLISM .. . . . . 70
MISCELLANEOUS OBSERVATIONS .. . - . 70
[+ PROPERTIES OF (.




TREATMENT

Szx Hormones ¢ tHE Mate ., . .~ .o
Cryptorchidssm P . .o . -
Impotence .. . I . .
Premature E)acu!abon . - . .
Sterility .. . . . . ..
Chronic Hamosperoua. .o . . P
The Male Climacteric . . . .
Benign Prostauc Hyp:mvphy . o~ . .
Carcinoma of the Prostate ., . . .

SEx HORMONES IN THE FEMALE .. . .. .
A h ¥p and Ol .
Essential Dysmenorthea . - . .
Premenstrual Tension . - . .
Functional Uterine Blecdmg . . . i
Steplity . - . . .- ..
The Clumacteric . . . . .
Libido . . . . e

Frgidity . . . .
Excessive bexdo . . . .

Masropathua (Fibraadenoss)
Threatened Aboruon, Habitual Aboru .
Toduction of Labour, Mnssed Abnmon, Camcous Mole,
Intra~Uterine Feetal Death . -
Suppression of Lactation and Breast Engorgment .
Caranoma of the Breast . . .
Gonoooceal Vulva-Vaguuts, Leuconhca - .
Conpirions CommoN To Borh Sexes B

Prematunty . . . ..
Enuresss . - . . . .
Acne Vulgans . e . .
Buceal L Ulcerative itis, Senile Gingaviti
Arrophic Rhunstis .. .
Hypopituitariso, Smmmnds’: steas: . . .
Cushig’s Syndrome . . . .
Cardiovascular Diseases . B . S
ADMINISTRATION
INTRAMUSCULAR INJECTION N .. .
Dzror THERAPY . - .
SUBLINGUAL ADMINISTRATION . - B .

PEPCUTANEOUS INUNCTION
Avaasty Foras . . .

Dosage . .
ReFereNces

Pacxaces . .
INpEX . . B

125
125
131
133
134

41
153

183



FOREWORD TO THE FOURTH EDITION

THE progress made in the study of the Sex Hormones has
resulted in a great increase 1n their use in clinical medicine,
particularly as their effects are now known to extend far beyond
their i di i on sex In spite of the
difficulty inherent in condensing the mass of information
available, to bring it within the scope of this Handbook, the text
has been further revised and amplfied in the light of modern
knowledge. The Fourth Edinon is therefore presented in the
belief that it will be even more interesting and useful than the
earlier editons.

CIBA LABORATORIES LIMITED
MEDICAL DEPARTMENT












A CHRONOLOGICAL SYNOPSIS OF
IMPORTANT DISCOVERIES RELATING

1849
1911
1912
1922

1923

1927

1920

TO THE SEX HORMONES

. Berthold discovered that the implantaton of cock

testes caused growth of the atrophic capon-comb.

Steinach successfully prevented castration-changes
in females by transplantation of ovaries.

. Adler promoted uterine growth with crude extracts

of ovary and placenta.

. Frank found that liquor folliculi contained an active

hormone.

. Allen and Doy announced for the first time a

method for the quanttative 2ssay of female hormone
preparations—the vaginal smear rest.

. Aschherm and Zondek discovered that ostrogenic

hormone was excreted in the urine of pregnant
animals

. McGee prepared the first active male hormone

extract from the lipotd fraction of bull testes

. Lagueur, Dingemanse, Hart and de Jongh discovered

estrogenic activity 1o male urine.

. Funk and Harrow obtaned crude acuve male

hormone extracts from male urine,

. Koch and Gallagher announced a quantitative physio-

logical test for the assay of male hormone—the
capon-comb test.

. Doy, Veler and Thayer for the first time isolated

a pure, crystaline sex hormone—cestrone (from
pregnancy urne)

. Butenandt shortly afterwards independently 1solated

the same substance and, later, established its
structural formula.



1937

1938

1938

1938

1938

1940

1944

THE SEX HORMONES

+ Deanesly and Parkes introduced subcutaneous im-

plantation of pellets of steroid hormones, whereby
very prolonged action is obtained.

. Buhap first apphed thc tcchmque of pellet im-
for

« Miescher, Scholz and Ts:hopp (Clba Research

Laboratories) described for the first time a sertes
of new esters of estrone and cestradhol, including
cestradiol dipropionate.

Miescher and Tschopp (Ciba Research Laboratories)
produced the orally active denvative of testosterone
propronate—methyltestosterone,

« Inhoffen and Hohlweg fitst synthesised cthisterone

(anhydrohydroxy-progesterone) the ,orally active
derivative of progesterone.

. Inhoffen and Hohlweg prepared from cestradiol,

ethinyl cestradiol, which is the most potent oral
cestrogen.,

. Salmon and Geist described the buccal (sublingual)

method of administering sex hormones.

Miescher (Ciba Research Laboratories) synthesised
7-methyl-bisdehydrodoisynolic acid an orally active
synthetic cestrogen closely related chemically to the
natural hormone.
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CLASSIFICATION OF THE
SEX HORMONES

Although, as will be shown later, the functions of the sex
hormones cannot be sharply differentiated, they may be broadly
classified as follows:—

ANDROGENS.

Testosterone and its derivatives. The a2dministration of the
members of this senies prevents the onset of castration changes
in the male—mainmining the secondary sexual characteristics
and promoting the development of the accessory sesual organs.
Their admunistration to immature animals brings about pre-
cocious sexual development, These functions are described as
“androgenic”.

ESTROGENS.

(Estradiol and 1ts derivatves. They prevent castration atrophy
of the secondary sexual organs m females, provoke cestrus,
augment motor activity of the uterus and induce premature
development of the gemtal tract m females. These functions are
sad to be “cestrogenic” It has been suggested (Parkes, 1938) that
“gynzcogen” would be a more suitable generic term for the
members of this group, as they possess actions which are not
related to the cestrus cycle, e g. femmusanon of the plumage
of birds

PROGESTOGENS.

P Y] ible for the 1
changes of the decidual phase of the menstrual qcle 1t reduces
the frequency of the utenine contracttons, but increases therr

de and 1s ble for the of preg
Rts derivauve ettusterone has a sum.lar acuon
Of the and d d

and of the diol, cestrope, cestriol,
equilenin, and equﬂm have been isolated from anmal tssues
or and L 1ts inactive
excretion product, may also be recovered from the animal
organism.




CHEMISTRY AND SYSTEMATIC
NOMENCLATURE OF THE SEX
HORMONES

The sex hormones furnish a striking example of the differences
in biological activity which may be effected by relatively slight
alterations 1n the molecular structure of closely related chemical
compounds,

For a proper und ding of these d and of the
apparently ‘paradoxical sumularities m the action of male and
fernale hormones, some knowledge of thewr chemustry is
essential.

CYCLOPENTANOPERHYDROPHENANTHRENE,

All the sex hormones are relauvely s1mplc denvauvcs of a
saturated tetracyclic hyd
anthrene, which also constitutes the nucleus of the sterols, bule
acids, and toad potsons (Callow and Parkes, 1937) For
the position of each

carbon alom m thc formula is numbered.

U 7 P 1

The h 1 1 of the sex hormones,
although at first sight highly complex, 15 in reality readily

intelligible.
Androgens have the root~androst-, cstrogens,—estr-, and

the progesterone group, —pregn—
PARENT SUBSTANCES.
Thcrclsaverydosc lationship betweenthe p
as with therr the 2nd and pro-
gestogens.




CHEMICAL 7

(a) Androstane

ey
js the parent substance of the
androgens and is the dimethyl
on derivative of ¢yclopentanoperhydro-
> phenanthrene,
(b) (Estrane
CHy
is the parent substance of the
cestrogens and possesses only one
methyl group.
() Pregnene
N eHy
CHy-CHy
s, is the parent substance of the

progesterone group and cootains
two methyl and one ethyl group.
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The nature of the derivatives is indicated by a system of
prefixes and suffixes.

~ane- denotes a saturatcd ocxnpcund
~tne- » d (~triene~denot
. 3 unszmrated hnkages)
~diol denotes a di-hydroxy derivative
~dione s 2 di-ketone derivative
~ol-one s @ mixed hydroxyketone derivative
cis~* »  isomeric forms due to a difference in the
trans-** » configuration of groups round certan

carbon atems especially 3, 5, and 17.
Aor N, the presence and positon of an unsarurated

linkage (double bond)—in this case con~

necting the carbon atoms at 4 and §.

The addtion of numerals indicates the position of hydroxy!
(D) and kerane (-one) groupings. Thus 3, 17-dio] denotes the

of 2 group at 3 and 17, whie
17—01—3—011: {or 17, 3-olone) denotes 2 hydroxyl group at
position I7 and a keto group at position 3.
The constirution and nomenclature of the more important
of the sex hormone dervatives are given below.
The precise chemical pames bave pot yet attained complete
umformuty, in that different writers vary the order of the
prefixes and suffixes, A 1 ion of the signifi
as defined above, of the individual components of these names
should serve to prevent confusion. For example, 2 inle thought
will show that
A\'-androstenolope-17, 3
3-keto, 17~hydroxy- p\-androstene and
N-endrostene~17-o0l-3-one

rmust refer to the same compound.

For fuller information concerning steroid nomenclature the
reader is referred 1o Mason (1948).

ANDROGENS.

Androgens are derivatives of androstane and a study of their
formula: reveals that the critical points of difference in ther
constitution are represented by catbon atoms 3 and 17, and the
position of the unsaturated hnkage.

« Also described as “cisord”, “a”, agd “epr-"" forms.
"glsod:smbed 85 “transoid”, “g, and “poromal” forms, -
. ~



CHEMICAL 19
(2) Testosterone
eHy
on The true hormone of the tests.
/\ -androstene-17-frans-ol-3-one.
Obtained from testicular tissue and,
artificially, by degradation of the
cholesteral molecule. Included in
the B.P.C. and used in Perandren
o- Ormntment and Implants.

Chy

{b) Testosterone Propionate
ChHy

©-CO-CHyCHy

The result of estenfication of
testosterone with propiomc aad.
The form used therapeutically
in Perandren Ampoules and
‘Crystules’. Included in the B.P.

{c) Methyltestosterone
CHy  OH
cuy The methyl denvative of testo-
sterone. This compound s active
cry therapeutically when taken sub-
lingually or orally and 15 used as the
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The nature of the derivatives is indicated b;
prefixes and suffixes, Y 2 sysim of

—ane— denotes a saturated compound
~ene- » an d pound (-triene—d
. 3 unsaturated linkages)
~diol denotes a di-hydroxy derivative
—dione 5 adi-ketone derivative
—ol-one »  amixed hydroxyketone derivative
cis* s isomeric forms due to a difference in the
trans-** » configuration of groups round certan

carbon atoms especually 3, 5, and x7.
Ator /N 5 the presence and position of an unsaturated

linkage (double bond)—in this case con-

necting the carbon atoms at 4 and 5.

The addiuon of numerals indicates the posiion of hydroxyl

(~ol) and ketone (—onc) groupmgs Thus 3 17~diol denotes the

of 2 hy group at 3 and 17, while
x7—0[—3-0nc (or 17, 3-olone) denotes 2 hydroxyl group at
positon 17 and a keto group at position 3.

The constitution and pomenclature of the more important
of the sex hormone derivatives are given below.

The precise chemical names have not yet attained complete
umsformuty, in that different writers vary the order of the
prefixes and suffixes, A iation of the
as defined above, of the individual components of these names
should serve to prevent confuston, For example, 2 little thought
will show that

Py 4-androstenolone-17, 3
3-keto, 17-hydroxy- Al~androstene and
-androstene~17-0l-3-one
must refer to the same compound,

For fuller information concernmng steroid nomenclature the
reader is referred to Mason (1948).
ANDROGENS,

And: are d ives of and and a study of therr
formulx xcvcals that the entical pomnts of difference in their
constitution are represented by carbon atoms 3 and 17, and the
position of the unsaturated linkage,

* Alio descibed a1 “gisord”, o and forms
*% Also descnibed as “transoid"’s “g, and “nnrmat farme
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(b) (Estradiol Dipropionate

cHy
O~CO~CH,~CH,
The result of esterification of
eestradiol with propionic acid. It
is the form used in Ovocycha P
Ampoules and is included in the
CHyCH om0 BP.

{c) (Estradiol Monobenzoate

o
~OH
Obtained by estenfication with
benzoic actd, This form 1s used
in Ovocychn B Ampoules and
‘Crystules’. It is included in the
Cs H5~Co-0 BP.

(d) Ethinyl (Estradiol

CH,;
i ?H _ Obtaned by replacing hydrogen
—CXCH  atom at posttion 17 with an ethinyl
group It is employed thera-
peuttcally as Eticycln ‘Linguets’,
Ho.

{¢) (Estrone .

CHy
° An excretion product of eestradiol,
obtamned from urine.
/N $-estratriene-3-ol-17-one,
e ‘
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(d) Androsterone

CH’
—o An excretion product of testo-
sterone. Androstane-3-cis-ol-17-one.
ey It is found in male urine and can
be obtained by degradaton of
cholesterol.

(¢) Dehydroandrosterone

cHy

—o This is probably an intermediary

product of the synthesis of

oy testosterone  within  the body.
/\S-androstene-3-trans-ol-17-one.

It can be obtained from male urine
or by degradation of cholesterol.

Many other androgens have been artificially prepared in the
laboratory. They include androstanediol, androstenediol, andro-
stanedione and androstenedione,

ESTROGENS.,

Thg natural eestrogens are derivatives of aestrane. The term
“eestrin™ is now obsolete because 1t does not imply a definite
chemical entity.

a) (Estradiol

CHy The true “follicular” hormone.
on N }3-estratriene-3, 17-trans~drol.
It can be obtatned from ovaries or
from pregrancy unne. It is em-
ployed therapeutcally in Ovoeychn
‘Lingucts’, Implants and Oinrment

and s included in the B.P.C.
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CHEMICAL 21
by CEstrattiol Dipropionate

ory

O~CO=CHTN,
‘The result of esterification of
astradiol with propiondc acid, It
is the form wused in Ovocyclin P
Ampoules and is included in the
eupereemo =Ry BY,
{c) Cistradiol Monobenzoate
£y
oM
Obtained by estenfication  with
rd benzoic acid. This form 15 wsed
in Ovocycin B Ampoules and
! *Crystules’. It 15 wcluded in the
& HmCo-D. % ) BP.

(d) Ethinyl Bstradict

‘;»' Qbmined by replacng hydrogen

CN,
~CEH arom at position 17 with an ettunyl
group, It 15 employed thera-
peutically as Evcychn “Linguets’.
HO. ‘

{8} hwrone .

chy

° An excretion product of estradsol,
obtawed from urine.
HO- ‘

£} ~siratriene~3-ol~17-one.
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() Estriol

CHy
ou Can be obtained from pregnancy
urine and placental tissue.
- A s-eestratriene-3, 16, 17-triol,
OH
Ho ‘

A.x?ong the other known natural strogens are equilenin,
equilin (both from the urine of pregnant mares), cestrane-3-ol,
astrane-3, 17-diol and cestratriene~3-ol.

(g) 7~methyl-bisdehydro-doisynolic acid

cny
—coon  Anorally active synthetic astrogen.
Can be obtained from equilenin and
is closely related chemically to the
—Caky natural cestrogens. Known as
Fenocyclin,

cHyo—

PROGESTOGENS.

Progesterone was the name decided upon for the corpus
luteum hormone by an mnternational group of workers (Allen,
Butenandt, Corner and Slotta) 1 1935.

{a) Progesterone
e * Issometimes described as pregnene~
co-cvy  diope.  \!'preguenc-3, 20~dione.
It can be obtamned from the corpus
luteum and, artificrally, from sug-
masterol, a plant sterol found 1 the
soya bean. It is included wn the B.P.
and is employed in Lutocyclin
Ampoules, ‘Crystules’ and Im-
plants.
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(b) Ethisterone

4 oW

() Pregnanediol

‘The B.P. 1948 includes

or
is the
dcnvauvc, shich is acuv: when
administered sublingually or orally.
It is in the BP. and is used in
Lutocyclin ‘Linguets’.

Y

Is found in pregnancy urine and
is an inactive excretion product of
progesterone.

Pregnane~3, 20~diol.

hs on the foll

gwing physical characteristics, tests for 1denuty and lmits of

impunties where applicable:—

‘Testosterone Propionate
Methyltestosterone,

CEstradio] Monobenzoate and Diproptonate.

Ethssterone,
Progesterone.
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ESSENTIAL: ACTIONS

ANDROGENS.

The essential action of the hormones 1 this group is the
promotion of the growth and the maintenance of the size and
function of the accessory sexual organs—the penis, seminal
vestcles, and prostate. In the castrated animal these organs
undcrgo a!mphxc changcs w}uch may be reversed by the

of In the animal the

dministration of and causes
of the accessory sexual organs. In addition, the ad:enal and
thymus glands, which hypertrophy after castration, may be
reduced to or towards their normal weight by the adminis-
tration of androgens ‘The weights of the thyroid, liver, kidneys,
and heart, which all suffer post-castration changes, may be
restored to normal under the influence of androgenic hormones.
On the basis of the effects produced on the seminal vesicles
and prostate, Korenchevsky and Denmson (1936) found one
“rat unit” of male hormone activity to be present in

8 gamma of testosterone.
21 gamma of androstendiol.
170 gamma of androsterone.
940 gamma of dehydroandrosterone.
In addition to its quantrtanvely greater actvity,

“testosterone, unlike andsosterone, appears to brng about
2 qualitatively normal development of the male sexual
organs, as judged by the ratio of the percentage increase
in the weight of the prostate to those of the seminal
vesicles and of the pens” (Korenchevsky, Dennison and
Brovan, 1936.)

Moore and Price (1938) also found that testosterone
propionate acted upon the prostate and seminal vesicles of
castrated male rats mn the same rato as the normally secreted
testicular hormone

«

. both testosterone and the propionate in effective
doses erther maintamn the normal secretory state of these
organs in castrated males of any age, or restore long-

27
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time castrate tissues to the normal secretory state. No

litative diff have appeared in these tissues con~
ditioned by chemical androgens that would distinguish
them from tissues of notmal males when proper dosages
are employed”,

The effects of the ester, testosterone propionate, are much
greater than those of testosterone and are muaintained for
nine days after the fast injection (Korenchevsky, Dennison and
Eldridge, 1937).

In wnormal adult male rats testosterone and testosteronc
propionate caused considerable hypertrophy of the accessory
sexual organs and hastened the involution of the thymus
(Korenchevsky, Dennison and Hall, 1937).

(ESTROGENS.

In castrated female animals the administration of estrogens
causes the development of the accessory sexual organs—uterus,

llopian tubes, and vagy normal or sup 1 dimen-
sions, and provokes the changes ch isne of the astrus
phase of the sexnal cycle. Precocious sexual development may
be induced 1n young ammals by the administration of wstrogeas.
The charactenistic effect on the vagina consists of a cormufication
of the epithelium and the g PP of typreat
non-pucleated squamous cells in the vaginal smear (see Allen-
Dosy test, p. 33).

Large doses of cause pic enl of
the uterus with a hypertrophy of all tissue layers, particularly
the endometrium, There is a certain parallelssm between the
duration of the cffect on the vaginal smear and on the growth
of the uterus (Mrescher, Scholz and Tschapp, 1938).

(Estrogens also couse rapid growth of the epithelial tissue
of the mammary gland (A4llen, 1938).

PROGESTOGENS.
The action of progestogens may be regarded to a certain
exeeat as to that of the As these

are concerned, so far as 13 known, exclusively with ‘hg cycheal
episodes of menstruation and pregoancy, thn{ actions are
considered 1n the section dealing with those functions.
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30 THE SEX HORMONES

RCTIVATION OF THE SEX
HORMONES

David, Dingemanse, Freud and Lagueur (1935), announcing for
the first time the isolation of testosterone from the testes,
reported that an “X” substance in the testes, wself inactive,
had the power of i ing the i of

Miescher, Wettsten and Tschopp (1936), of the Ciba Research
Laboratories, carried out a detailed investigation of this phe
nomenon, and found that the same effect could be obtained
with a number of fatty acids, including palmitic acid which
was found to be present in testis tissue. These findings suggest
that the “X” substance is not a specific hormone, but
a misture of the fatty acids naturally occurring in the
testis. The same investigators found that even greater
effect could be produced by ification of
N esters were p d and tested by their actions
on the rat prostate and seminal vesicles and on the capon comb.
Of these, the propionate was found to have a particulatly
favourable effect both in intensity and duration of action, the
increase in the weight of the seminal vesicles of the rat following
a single inj of pi ing 10
12 times that produced by the same amount of free testosterone.
These findings with regard to the propionate were fully con-
firmed by Parkes (1936).

Miescher, Scholz and Tschopp (1938) also prepared and studied
the actions of numerous esters of cstrone and cestradiol.
Eighteen di-esters of a@stradiol, only three of which hid pre-
viously been described, were invesugated, and all of them
showed extremely intense and prolonged effects in the cestrus
and uterus-growth tests, Of these, cestradiol dipropionate~—
Ovocyclin P—was sefected as the most suitable for clinical
purposes. This ester is of special interest, as it displays with
2 low threshold value a relatively intensc and prolonged effect
shich is proportional to the dose used.

It is perhaps as well to state that stcriﬁcau"o.n of testosterone
and cestradiol does not in any way alter their actions quali-

tatively.
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BIQLOGICAL 31

earhad Tormd

The pure b are and d too rapidly
to exert an infense or sustained effect. Parkes (1936) has shown
that this wastage may be counteracted to a large extent by
administering the same weight of the free hormone in divided
doses. Thus, a total dose of 2 mg. of free testosterone administered
in 2 injections with a five-day nterval causes the weight of the
prostate and seminal vesicles of castrated rats to increase from
25 mg. to §4 mg., while the same total dose given in 20 injections
at }-day intervals causes an increase to 272 mg.

However, a2 much greater increase in efficacy 1s obtained
by esterification than by multiple injections. A single injection
of the propionate of testosterone resulted in an increase in the
weight of the prostate and semtnal vesicles to 343 mg.
Summarising these findings, Parkes (1936) writes:i—

“It scems therefore that, given as acetate or propionate,
the hormone becomes slowly but continuously available
to the animal so that the loss by excretion and destruction
is very much less than when free hormone alonme is
administered™.

on the between  fr of
injection and effectiveness of testosterone and its acetate and
propionate showed (Parkes, 1936)

“(a) That even when given m a large volume of oil the
free hormone requires to be injected at least once
daily to show moderate effectiveness.

(b) That provided the total dose 1s constant, injections
of both the propionate and the acetate can be restricted
to twice a week without loss of effectiveness and
probably even to once a week without serrous wastage.

{¢) That of the two esters, the activity of the
propionate is both more tntense and more prolonged.”

In short, activates the h by di
the rate of ption and elimis thus fa ing the
mazimal jon of the b by the
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Tt was as a result of the most
of numerous esters of testosterone and msuadml that
PERANDREN and OVOCYCLIN P were introduced by
bea mto clinical medxcme Fuller demﬂs rcgardmg this and

fon ¢ the sublit igistration of orally
active derivatives, the lmp]antat.lon of pdlcts and the injection
of crystz.ls of steroid hormones are ng:n in the section on

ion. For by i b ion of the
free | is alrcady Nift ly slow and lhc cstcrs of
and diol are not therefore used in Perand:

and Ovocyclin Ointments.

BIOLOGICAL STANDARDISATION

The availability of the male and female hormones in pure
crystalline form renders it unnecessary to assay these substances
by biclogical methods as 2 means of defermining the potency
of a given preparation. There are, however, a number of
procedures by which hormonal activity can be determined.

ANDROGENS.

Two methods of standardisation, the Capon Comb and the
Seminal Vesicle Tests (Burn, 1937), are in use. Each of them
depends on the counteraction of castration effects by the
admunistration of the substance to bc xes:ed‘ A third method,
the Ejacul. Test, is not ploy

(a) The Capon Comb Test. Capons conforming to certain
specifications are used. The activity of the sample 1o be
tested is esumated by measurement of the increase in size
of the capon’s comb which 1t causes. This increase is

d with that obtained by a knowsn dard, The
mu!t is expressed in terms of this known standard, the
international unit, and not, as {nxmcrly, according to the
abxhty of the sample to cause a certain defined increase
in the size of the comb (“Comb-growth unit”).

(8) The Scminal Vesicle Test. The effect of the sample on
the growth of the seminal vesicles and prostate of young
castrated s is compared with that of 2 known standard,
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() The Ejaculation Test, Mice anzsthetised with a barbiturate
and injected with yohimbine expericnce a seminal ejacula-
tion within §-40 minutes. Castrated mice lose to a large
extent this response, which can be restored by previous
treatment with androgens. The acuwity of androgens is
compared according to the degrec and persistence of
restoration of this function achieved by their use.

‘The comparison of various androgens by the capon comb and
seminal vesicle tests does not yield uniform results, Thus different
androgens may exert an equivalent effect on comb-growth, but
a quantitatively different effect on the rat seminal vesicle,

(ESTROGENS.

The two commonly employed methods for the assay of cestro-
genuc activity depend on the power of the sample to counteract
castration effects in female rats

(a) The Allen-Doisy Test. (Vaginal Smear or (Estrus) In a
spayed untreated rat (or mouse), the vaginal smear consists
largely of leucocytes with a few nucleated cells and an
occastonal squamous cell. After injection of an astrogen
the superficial cells of the vagmnal epithehum lose their
nuclei and form large squamous cells through which
leucocytes cannot pass. These changes are characteristic of
the cestrus phase of the sexual cyclc In th: vaginal smear
there 15 a prep of cells
and a disapp or marked inution of 1
The response obtained with the sample is oumpared to
that obtained with the 1nternational standard,

(3) The Uterus-growth Test. Spayed rats receive injections of
the sample. Afier a certan number of days the animals
are killed and their uten weighed. These weights are
compared with those obtaned by the use of a standard
preparation for an equivalent period.

The “rat umt” or “mouse unit”, according to the Allen-Dorsy
method, vartes with the criteria adoptcd by different workers
For example, the amount of cestrone in oiy solution which
tepresents T R.U. has been variously estumated at from t-0-3-3
gamma, and the amount corresponding to 1 M.U. from 0:125-0'5
gamma,
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PROGESTERONE.

(a) The Clauberg Test. Injections of progesterone have Lrtle
or no effect on the uterus of the immature rabbir If,
however, the uterus is sensitised by p:
of cestrogen, progesterone causes typical progestational
changes of the end fum. Clauberg elat d a test
on this basis, using immature rabbits which first received
ten injections of cestrogen, then a §5-day course of
progesterone.

(%) The Corner-Allen Test. The Commer—Allen test is per-
formed on adult rabbits which are first mated, then
castrated, A Corner-Allen rabbit unit is the amount of
progesterone  which, divided into five daily doses,
produces by the sixth day a condition of the uterus equal
to that on the eighth day of a normal pregnancy,

One international unit (1 mg.) is approximately equivalent to
one Comer-Allen unit, two Clauberg units or three “clinical”

units,

INTERNATIONAL UNITS

An international conference 1n 193§ laid down certain stan-
dards for the comparison of the activity of sex hormones. Since
the establishment of these standards, new and more potent male
and female b (e g. Perandsen, Ovocyclin P)
have been introduced, For this and other reasons, it is desirable
for clintcal purposes to regulate the dose of a sex hormone
preparation to its content of the pure chemrcal substance, rather
than by any arbitrary units.

(a@) ANDROGENS ‘The international standard for male

acuvity is which was mainly
contnbuted by AMiescher of the Ciba Research Laboratories,
and is stored in the National Institute for Medical Research,
London. The international umnit of male hormone activity
is the "zcuv:ry of o1 mg. of the mlcm:xuonal standard
as 1 by a specific
\nologml xnmon” It was agreed that all comparisons
should be made by the capon-comb method.
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® OESTROGENS For female hurmone activity, twa
have been and
monobenzoate. The international unit of @strone is defined
as the specific eestrus-producing activity of ©-0001 mg.
of the standard preparation of cestrone. The international
benzoate vnit is defined as the specific cestrus-producing
acuvxty of 00001 mg. of cestradiol monobenzoate. The
unit a iderably greater activity
than the cestrone unit,

(c) PROGESTERONE. The international unit of pro-
gesterone is defined as the amount of progestational
activity present in 1 mg. of the standard substance,
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THE EFFECT OF (ESTRADIOL AND ITS ESTERS
IN THE PRODUCTION OF (ESTRUS.

%
o

OVOCYCLIN P
(@stradacl, drpropionate)

_5‘20 / J

H R

37 A fom—"""1_ istradiol Benzoate

%

g

-1

H Eerradiol

grirereteig 20 30 [ sopg.

Toral dosage 10 gamma

Showing the duration of eestrus produced 1n castrated rats by dxﬂ'erem
doses of aestradiol, cestradiol benzoate, and Ovocychn

FIG, 5
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THE COMPARATIVE ACTIVITY OF GSTROGENS.
mg

= T
OVOCYCLINP
(Gsmadiol
0 _§
%
£
£ \Q’.«ndml Benzoate !
10
Grnadiol
&0 s, .
)
0z468101214161820 3 © C] C3

Number of days,

“The effect of dufferent cestrogens on the uterine weight of castrated rats,
‘The dose of hormone 1n each case was §0 gamma given 1n equal parts
on two consecutsve days.

ovocycr.m r
radicl dipropionsee)
Estradiol
Benzoate
Cstradiol .
203 us8

672

The acuvity of different eestrogens as measured on the rat uterus and

expressed 1n centigramme-days, ‘The figures are obtamed by planimetnc

measurement of the area bounded by the curve and the abscissz (half
scale of upper figure)

Fie. 6.



COMPXERISON OF THE ACTIVITY
OF HORMONES

Figures for the relative activities of the sex hormones arc
dependent upon the test methods used. As has already been
stated, it was agreed by an intermational commission that the
capon comb test should be the standard for comparison of the
male hormones.

By thus method, testosterone propionate contans so inter-
national units of male hormone activity (Miescher, Wettstein
and Tschopp, 1936) in 1mg. Androsterone, the international
standard, contains 10 units in I mg. However, when the com-
pasison is made by the seminal vesicle test, testosterone pro-
pionate displays an even greater relative activity.

Comparison of the female h is rendered complit
by the fact that there are two international units, based upon
the wstrus-producing capacity of cestrone and of cestradiol
benzoate  Furthermore, the comparison of threshold doses
does not give an adequate picture of the activity of 2 hormone
preparation.

“The efficacy of a substance cannot be judged on the
results of tests with small doses alone. A proper
conclusion regarding the total actiiey of such a
compound can only be made when higher doses are
also taken into consideration.” (AMiescher, Scholz and
Tschapp, 1938.)

An example should make this pomnt clear. With cestradiol,
the threshold dose by the cestrus test 1n the rat (mummal dose
required to produce cestrus in a castrated rat) is 0-4 gamma
(00004 mg.). The th Id dose of ! diprop
18 075 gamma (10 ¢ach case admunstered in equally divided
doses 1s 2 separate injections). As judged by these mimmal
effective doses, free eestradiol is nearly twice as acuve as its
dipropionate ester. However, when larger doses arc employed,
a very different relationship 1s found, Thus, whereas 20 gamma
of diol prod an cestrus resp for 2-3 days, the

38
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same quantity of the dipropionate ester produces an cestrus of
approximately 24 days® duration (see Fig. 3).

Hence,

“If the compounds tested in this work were judged merely
from their threshold values in the cestrus test, then
absolutely false conclusions as regards their activity”
would be obtained”. (Aiescher, Scholz and Tschopp,
1938).

The suthors suggest, 2s a far more satisfactory method of
evaluating the effects of the cestrogenic hormones, she plotting
of 2 graph representing the degree and duration of increase
in weight of the rat uterus produced by unit doses of each sub-
stance tested (Fig. 6). The comparison of activities is made
by measurement of the area bounded by the curve and the two
abscissz (one of which represents ceatigrammes, the other
days). ‘Thus the absalute actwity of & mmpound on th: growth
of the rat uterus may be exp: d direcdy in
days, or, by adopting the figure for the activity of the free
hosmone cstradiol as uaity, the efficiency coefficient may be
expressed in relation to astradiol,

Example. GROWTH TN EFFICIENCY
€G ~DAYS. COEFFICTENT,
(Estradiol . P 203 1
CEstradiol dxpxepmmte . 5672 279
In cach case thc tatsl dose cmp!oyed was 50 gamma. Whea
» with the other cnmmonly
nsed genic preparati the ing values are ob
Estrone . o < af
Estradiol . . 10
Qistradicl benzoxte o -~ 59
GEstradiod dipropronate .. . 278

Reference to Fig. 6 shows that the magimum intensity of
action 15 achieved with estradiol on the 4th day, with the ben-
zoate ester on the 8th day, and with the dipropionate on the
1zth day. Both the intensity and the duration of action of the
dipropionate are far greater than is the case with free cestradiol,
In comparison with the benzoate, cestradiol dipropionate shows
a greater maximum intensity and a considerably greater
duratson of action.
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It should be noted that these relationships do not hold good
for oral administration, for which purpose esters of cestradiol
showz no advantage over the free hormone. Estimates of the
rcIa.nve potency of ethinyl estradiol vary considerably. Com-
paring it with astradiol, Hoklweg and Inhoffen (1939) found
(ethinyl estradiol to be 15 to 20 imes more potent than cestradiol
when both are given by mouth, Harding (1944) 15 to 30 times
and Allen (1944) about 30 times more potent, whereas Soule
(1942) concluded that it is 50 to 75 times more active.

As there exists no i jonal unit for diol dipro-
pionate, it is of importance for the chnician to have some
means of correlating the activity of the dipropionate with the
established standards, The international benzoate umit

P the cestrus-producing activity of o-ocormg. of
cestradro] benzoate, and 1mg. of the benzoate therefore con-
tains 10,000 international benzoate units of activity.

As the threshold values for cestradiol benzoate and dipro-
pionate are the same, and as the international unit is based

upon threshold values, it is p issible to describe o-0001 mg.
of di propi as 1 “dipropi unit”, which
should be roughly equivalent to 1 & ‘g, unit.

Hence, 1mg of eestradrol dipropionate may be said to contain
10,000 “dipropionate units™.

The results of the uterus-growth test in rats would indicate,
however, that the clinical administration of 2 given number of
“dipropionate units” should produce an effect (a) of rather
greater i ity, and () of iderably longer duration than
an equivalent number of ¥ jonal t units.

ANMBIVALENCE OF THE SEX
HORNONES
The “male” and “female’ sex hormones were at one time
garded as q! lly ising or feminising in their
actions. Later investigations have shown, however, thatall
androgens have some astrogenic activity and that all astrogens
have some androgenic activity,

“With few cxceptions, bisexual property, though weak
in some hormones, must be considered to be one of the
common properties of nearly all sex hormones”.
(Korenchevsky, Denriton and Hall, 1937).
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That this should be so is not surprising in view of the close
chemical relationship of the sex hormones. The ambisexual
properties of the sex hormones have been smudied in great
derail by Korenchevsky and his associates and some of their
principal findings are summarised below,

(Estrogenic Effects Produced by Androgens.

(2) Androstanediol in large doses caused partial recovery
of the atrophied uterus and vagina of spayed rars
(Korenchevsky, Dennison and Simpson, 1935).

(b) Androsterone in large doses caused a retusrn towards
normal of the uterus and vagina in spayed rats
(Korenchevsky, Dennison and Hall, 1937).

o

() Testosterone Propionate i spayed rats increased the
weight of the uterus pearly to normal and produced an
abpormally large vagina (Korenchevsky, Dennison and
Eldridge, 1937a) Muaification of the vagina and hyper-
trophy of the uterus, mamme and nipples were also
observed by Noble (1939). In normal adult female rats
suppression of cestrus, increase in weight of the ovares
and uterus. Increase 1n the size of the vagina and mucfica~
tion of the epithel Hy phy of the
glands and nipples (Kormchzv:ky, Dennison and Hall,
19373). In intact immature nuce stunulation of the
ovarian follicles, but no formaton of luteal tissues
(Starkey and Leathem 1938). In mmature rats similar
follicle and later prod of a corpus
lutenm (Salmon, 1938b). Testosterone produces ovula-
tion in amphibia and feminises the plumage of Sebrght
P G T A et

rabbits (Klem and Parkz:, 1936). Methyltestustemne
has greater actuwi

the 1immature rabbit and ts about one-twentieth as acuvc
as progesterone. The anomalous activity of male hormone
compounds is not due to direct or indirect stmulation
of the ovary as 1t 15 exerted m the absence of the ovary
(Klesn and Parkes, 1937).
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(d) Transdehydroand produced a  shight
restorative action on the atrophic sexual organs of gonad-
ectomised female rats (Korencheosky and Dennison, 1936).

(e} Androstenediol sestored the sexual organs of ovati-
ecromised female rats towards normal (Korenchevsky,
Dennison and Eldridge, 19373).

Effect of (Estrogens in the Male,

{a) CEstradiol caused an increase in the weight of the
seminal vesicles and a slight increase in the weight of
the prostate. Usually the penis showed no chaoge,
although there was a slight increase in some cases
(Korenchevsky and Dennison, 1937).

(b} (Estrone produced the same qualitative resuls as
estradiol (Korenchevsky ond Dennison, 3937).

Effect of Progestogens in the Male.

Progesterane.

Korencheosky and Hall (1937) found no definite effect on male
tats, but it has since been shown by Greens, Burnll ond Ioy
(1939) and Greene, Burrlf and Thomson (1940) that relatively

doses of proge have an androgenic action i
castrated male rats,

CO-OPERATIVE ACTIONS

Certain of the sex hormones show a co-operative action when
administered in the form of combined imections. For exampl
the simul dmunistration of and; and costrone
to rats causes a greater increase in the weight of the prostate
and seminal vesicles than is coused by androsterone glone
(Korenchevsky, Denmison and Simpson, 1935). Awophy of the
thymus produced in immature male rats by the admunisteation
of diol is i d by with
1estosterone (Albert, 1942).  The relationships between the sex
hormonts fom the potat of view of co-operative activity have
been classified by Korenchevsky and Hall (1937) in the followsng

manneri—
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(¢) Ambisexual hormones having, in females, no co-operative
activity with estrone or eestradiol.
' Transdehydroandrosterone
As-andmstgnedml

() Ambi 1 ¢ ing with estrone or
cestradiol to restore the uterns and vagina towards the
normal, non-pregnant condation,

Androsterone

{c) Ambisexual hormones co-opcratmg with cestrone or
astradiol to restore the size of the uterus and vagina
towards normal and the development of changes similar
to those seen in pregnancy (progestational type of
endometrium and mucification of the vagina).

‘Testosterone propionate (in order of relative
Testosterone efficacy)
Androstanedtone

A'-androstenedione

(d) Purely femele hormone co-operating with cestrone or
astradiol to produce changes closely resembling those
seen in pregnancy.

Progesterone

Combunation of hormones which cause normal eestrus.
(Estrone  and cestradiol do not produce typxcal
cestrus, for the duction of which a i
of several hormones would probably be necessary.
Such a combinaton 1s not, as yet, known.

These findings have mmportant chinical bearings in that they
andicate a complex inter-relationshp between the sex hormones.
It may be that funher wvestigatons will yield a basis for the

of b not with a single hormone,
but with suitable combmatons of hormones having a co-
operative effect.

(

>

ANTAGONISM
While the action of the sex hormones is often co-operative,
antagonism may also occur. Large doses of cestrogens suppress
the pregnancy changes mnduced by progesterone (Korenchevsky,
1938). Parkes, Dodds and Noble (1938) showed that cestrogen
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(i.e. ethinyl lrsmdlol) inhibits the effect of progesterone,
prevents the imp of the yst and interrupts
established pregnancy in rabbits.

The cestrogen-induced (!dcma of lhe s:xual skm in ]uvcmle

monkeys may be inhibi by of
progesterone (Huazv, 1938).
When d mice are maintained in i eestrus by

the daly injection of cestrone, the su'nulrancnus administration
of testosterone propronate inhibits cestrus (Spurrel and Ucko,
1938).

(Estrone and mstrad:ol inhibit the response of the capon’s
comb to

apd and, 1 inhibit the response of
castrated mice to eestrone (Emmen.r and Bradshaw, 1939).

(Estrone and androsterone cause a smaller increase in weight
of the adrenals of the castrated rat than that caused by andros-
tcmne alone, although on the accessory sexual organs there is

D acnon (K h Dennison and Simpson,
x935) On the other hand, Albert (1942) found that cestradiol
caused cnlargemem of the adrcnals of male rats and that this
change was inhibited by the ! jon of
testosterone.

Testosterone parnally suppresses the action of cestrone on
the pituitary (Wol/: and Hamilton, 1937) and antagonises the
cornifying action of cestrone on the vagina (Callos and Parkes,
1937). And (G and
prevent the effects of cestrone
on the prostate of labumory animals (Darid, Freud and de Jongh,
1934; Zuckerman and Parkes, 1936 ; Zuckerman, 1936 ; Rusch,

1937)-

EXCRETION

The hormone denvatives found 1in the urine represent
cxeretion pmducu of the pnmary hormones. (Estradiol s
converted in the body to the less active astrone and caestriol,
which are excreted in the unne 1 two forms, the “free” or
“ynconyugated” forms and the “conjugated” forms such as
astrone sulphate and estriol glucuronide {Cohen and Marnian,
19363 Schachter and Marrean, 1938) Only small amounts of
stradiol have been isolated from urize.
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Progeslemne 1s excrcr:d as a complet:ly macuve substano:,
et - it

i
events of the post-ovulatory phase of the menstrual cycle (see
section on “Menstruation”).

Testosterone is broken down into and excreted as androsterone,
=tiocholanolone (Callows, 1939) and isoandrosterone (Darfmzm,
1941) These are all less active than testosterone, and atio-
cholanolone 15 inactive. They are included in the group of
compounds known as neutral 17-ketosteroids, which are thus
named because !hcy have a kcmne group 1 posmon 17 of the
or steroid ring,

Smoc it was first rcponed by Laqueur and his collaborators
in 1927 that cestrogens are present in the urine of normal males,
1t has also been discovered that androgens are excreted in the
vrine of normal and pregnant females. Dingemanse, Lagueur and
Mahlbock (1938) estimate the eestrogenic activity of a litre of

normal male urine at 70 international units, part of which is
duc to the presence of cestrone. Kock (1937) found marked daily

inthe ratio of the urine of normal
men and women. He estimates the average daily excretion of
sex hormones asi—

MEN. ‘WOMEN,
Androgens 63-68 LU. 42-56 LU.
(Estrogens ..  6-I12 gamma 18-36 gamma
(90-120 LU.) (180-360 L.U.)

The unne of the stallion possesses a high cestrogen content,
its cestrogenic activity being about 400 times that of women’s
(Haussler, 1934), and stallion testis 15 the nichest known tissue
source of cestrogens (Kockakian, 1937a; Beall, 1940). The work
of Tornblom (1942) suggests that the source of testicular cestrogen
is the germunal epithelium.

An mteresting observation 1s that the admmistraton of
testosterone propionate to men may increase the excretion of
cestrogenic substance in the urine, suggesting that the male
orgamism can convert the male hormone into a substance with
female hormone effect (Stemach and Kun, 1937). This finding
has been confirmed by Callows, Callow and Emmens (1939) and
by Dorfman (1940). The effect can be produced in the absence
of the testes.
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The ratio of androgen to cestrogen excretion in human wrine
appears to bear no definite relationship to the possession of
those mcmal and physxml attributes generally regarded as

. Some ‘,, g males show a

super-normal lcvel of androgen excretion, while eunuchs may be
well within normal limits in this respect.

The fact that normal amounts of androgens may be excreted
by gonzd:cloxmsed sub)ects of both sexes (Parkes, 1937) proves
that the orgamsm is not entirely depcndent upon the gonads
for the d of sex h It ,"‘ that the
normal androgen and astrogen content of the urine is partly
derived from the adremals (Parkes, 1937). Substances with
androgenic activity have been 1solated from the adrenal cuncx,
namely, ad 1 1 4 o
and “B -hyd: and ive amounts of
androgens are cxcr:tcd in the urine of women with virilising
adrenal tumours (Szmp::m, de aner_y and Macbeth, 1936).
The 17

and ztiocholanol have been isolated not
only from the urine of normal men but also in approximately
equal amounts from the urine of normal women (Callow and
Callow, 1939) and 1n only a slightly less degree from the urine
of castrates of both sexes (Hirschmann, 1939 H CaIIow and Callow,
(1940)) ‘The jon of the
is greatly increased in patients with adrcnal cortical tumours
(Crook: and Callow, 1939), but it is unaffected by the
of It has been suggested
therefore that it is derived from the adxm:d gl:mds The same
is probably true of the
isolated by Mason and Kepler (1945) fmm the urine of patients
with adrenal tumours,

The “mate™ or “female™ hormone is possibly formed by the
testes and ovaries respectively from a common parent substance.
Hill (1937) demonstrated that ovaries grafted mto the ears of
male castrated mxoe, in which site they were at a scrotal

d male activity. When the
(cmpcmmre was artficially raised, there was no mdcnoc of
and a cycle of

::’nxlnzscuhnumg activity could be created by amﬁml alternations
of temperature.
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SUMMARY OF ORIGINS AND EXCRETION

The testes secrete androgenic and cestrogenic hovmone. The ovaries
secrete cestrogenic and androgenic hormone. The adrenals secrete
estrogenic and androgenic hormone. The excretion of androgens
and eestrogens in the urine is no guide to the possession of masculne
or feminine characteristics,

The excretion of normal amounts of pregnanediol in the urine is
strong presumptive evidence of the occurrence of ovulation and the
formation of the corpus huteum. Low values or complete absence
are of less significance.






ACTIONS

This Section should be read in
with that on T;







MENSTRUATION
THE NORMAL CYCLE.

The 1 cycle may jently be divided into three

phases.

(a) (Estraduol effect. This is the pre-ovulatory (proliferative
or follicular) phase which immediately succeeds the period
of menstrual bleeding. The marunng Graafisn follicle
secretes westradiol, under the wnfluence of which the
endometrium is regenerated, After a short resting stage
an extensive proltferation occurs, during which the
epithelum becomes of a high cylindrical type and the
mucous glands show some convoluton and a serous
secretion. The occurrence of ovulation marks the
termunation of thrs stage.

@ P effect (predomi . This is the post-
ovulatory (progestational, sccrewry, dcudual or luteal)
phase, during which the ruptured Graafian follicle forms
2 corpus luteum which secretes progesterone and cestradiol.
Under thc infl of the {um

4 ion from the prol 10 the
secretory or progestational phase. The glands become
fuller and richly convoluted, and the glandular cells show
an active secretton. By the 7th day after ovulation 3
endometrial zomes may be distinguished This trans-
formation s essential for the nidation of the fernlised ovum.
Should the ovum not be fertrlised, the phase is termmnated
by the occurrence of menstrual bleeding,
(Estradrol-withdrawal effect, Thus is the bleeding phase.
The degeneratron of the corpus Iuteum, and the con-
sequent withdrawal of hormones, results mn the break-
down and shedding of the superficial and middle zones
of the endometrium, and the menstrual flow. It 15 well
established by many observations that the bleeding is
atmmbutable to a withdrawal of astradiol from the circula-
ton. The adminsstration of cestradiol in high doses to
castrate female apes or women causes a utenne bleeding
which occurs several days after the last admumstration—

5T

G
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“withdrawal-bleeding”. Smaller doses of cestradiol may
cause bleeding during the period of administranon—
“threshold-bleeding”, Bishop (1938) found that, in 2
human female castrate, the threshold bleeding level of
astrone was attained by the injection of 5,000 to 6,000
international units,
Some part must also be played by the withdrawal of
as the administration of prog: will
inhibit menstruation.

EXPERIMENTAL OBSERVATIONS
ON THE PHYSIOLOGY OF MENSTRUATION.

The cydml mdcmctnal changes have been extensively
studied by of removed
from women by curettage at different stages of the cycle end
by experimental observations on apes. If ﬂ-agmems of endo-
metral tissue are transplanted to the anterior chamber of the
monkey’s cye, the same histological changes are sull observed
(Allen, 3935) thus demonstrating the dependence of these

changes upon the logical changes
in the end i maybe- 1 wld:unnaryexcrcnon
of hormones.

Allen, Dtda'Ie, Burford and Elder (1936) studied the excretion
of during the cycle of the chimpanzee.

This animal undergoes a cyclical swelling of the circum-genital
region (“sexual skin”) which commences a few days after
attamns a from the 10th to 15th days,

is mamtaned for 10 days, and retrogresses before the onsct
of the next menstrual flow. Extracts from the sexual skin in its
active phase and from its exudate have been shown to possess
astrogenic properties (Fisker, Krohn and Zuckerman, 1936).
The swelling can also be induced in spayed ammals by artificial
administration of cestrogens. Assays of the astrogenic sub-
stances excreted in the unne of normal non-pregnant animals
showed the greatest yield at the time of maximum swelling,
the smallest during menstrual bleeding.

meg and Brozme (1937) succeeded in xsohung from unne

roduct of proge

2 id fons during the C}'dc revealed
lh:lt the substance was excreted in the unne only during the
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pcst—ovulalory or luteal phase. In the cases studxed, this

product of p d in the urine within
24-48 hours after ovulation and could be recovered for a period
of 3-12 days. Menstrual bleeding occurred within 1-3 days
after its dxszppcamnoe fmm the unne ‘The total amount of
sodium d during an
individual cycle varied from 3 to 54 mg.

It has been confirmed (Hain and Robertson, 1939) by endo-
metrial biopsies that pregnanediol is not excreted during
the proliferative phase, but is found in the urine when the
endometrium is in the secretory phase.

SUMMARY OF HORMONAL RELATIONSHIPS
DURING MENSTRUATION.
Estradiol causes rcgmemuon and prohferauou of the
endomemum, preparing it for the action of progesterone.
f the

causes a of the from
the liferative to the i type, acting in con-
junction with cestradiol to control the endometrial changes
of the post-ovul phase. Withdrawal of diol and

Pprogesterone is fnllowod by degeneration and sheddmg of the
endometrium.

Kaufmann (1933), in what is nOW 2 classical chmul expcrx«
ment, first true in a
human female castrate by the administration in sequence of
an ester of cestradiol and the corpus luteum hormone. The
woman was 22 years of age and had had her ovaries sm-gxm!.ly
Temoved at the age of 17. of the
before treatment had shown it to be completely atrophic.

ANOMALIES OF THE CYCLE.

(a) Anovular menstruation. This type of menstruation is
normal among monkeys out of the breeding season and
was first observed 1n them. It occurs occasionally in adult
women, frequently in girls at the time of puberty and
wormen at the menopause The Graafian follicle does not
rupture, no corpus luteum is formed, and, hence, no
progesterone is secreted. The follicle gradually regresses
and secretes less cestradiol unul the bleeding-threshold
is atrained. At this point menstruation occurs. It should
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“withdrawal-bleeding”, Smaller doses of estradiol may
cause bleeding during the period of administration—
"thcshold -bleeding”, Bishop (1938) found that, in 2
buman female castrate, the threshold bleeding level of
<estrone was attained by the injection of 5,000 to 6,000

international units.
Some part must also be pla}:d by the withdrawal of
as the of will

inhibit menstruation,

EXPERIMENTAL OBSERVATIONS
ON THE PHYSIOLOGY OF MENSTRUATION.

The cyclical cndom:mal changcs have bccn extensively
studied by histol of removed
from women by curemg: at different stages of the cycle and
by expenmental observations on apes. If fragments of endo-

metrial tissue are transplanted to the anterior chamber of the
monkey’s eye, the same histological chagges are still observed
(Allen, 1935) thus d:monstratmg the dependence of these
changes upon the Morphological changes
in the endometritm may bc correlated with ummry excretion
of hormones.

AIIm, Diddle, Burford and Elder (1936) studied the excretion
of durning the cycle of the chimpanzes,
This animal undergoes 2 cyclical swelling of the crcum-genital
region {* scxual skin”) which commences a few days after

attains 2 i from the z0th to 15th days,
is mantained for 10 days, and retrogresses before the onset
of the next menstrual flow. Extracts from the sexual skin in jts
active phase and from its exudate have been shown to possess
ustmg:mc propetties (Fusher, Krokn and Zuckerman, 1936)
The swelling can also be induced in spayed animals by aruficial
admimsstration of cestrogens. Assays of the astrogenic sub-
stances excreted in the unne of cormal og-preguant animals
showed the greatest yield at the time of maximum swelbng,
the smallest during menstrual bleeding.

Venning and Browne (1937) succeeded xn uommg from unnc
2 tcduccmn pxoduc: of p

jons during the 1 cycle revealed
thnt the substance was excreted in the urine only during the
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is caused by progesterone, These observations are in substantial
agreement with those of Barton and Wiesner (1945) and Buxton
and Atkinson (1948).

Halbrecht (1945) suggests that the lowest point of the curve
corresponds to the moment of expulsion of the ovum from the
follicle. Greulich (1946), how Tudes that ovul:
occurs with the tise of temperature, for ovanes removed at the
low temperature level revealed no evidence of ruptured follicles,
whereas in those examined after the temperature had begun to
rise there were new corpora lutea, It is possible that luteinuzation
actually begins some hours preceding ovulation (Davis and
Fuga, 1948).

“The observation of patients by temperature graphs has
proved a valuable aid in diagnosing the effects of hormone
treatment on the glands of reproduction. Furthermore,
the study of temperature curves ads 1n deciding on the
kind of hormone to be administered and its approximate
dosage” (Nieburgs, 1945)

The value of this method of checking ovarian function has
been confirmed by Halbrecht (1945, 1947), who furthes suggests
that it may be particularly helpful in the study of female sterility
and 1n the diagnosis of early pregnancy. delayed menstruation
and early abortion.
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be noted that, although progesterone is necessary for 2
true menstruation (bleeding from a progestational endo-
metrium), it is not necessary for cyclic menstrual bleeding.

In anovular menstruation the bleeding occurs from an
endometrium which is in the first, or proliferative phase.

(6) Metropathia Hzmorrhagica, Glandular Cystic Hyper-
plasia. Skould the unruptured follicle continue to secrete
diol in high quantities, a pathological hyper-
proliferation  of the endometrium occurs under its
influence. Portions of the hyperproliferated endometrium
become detached and are shed, but are regenerated under

the influence of a constant cestrogen stimulation. The

d ium may be fo { 10 the progestational

type by artificial administration of progesterone.

OVARIAN FUNCTION AND
BASAL BODY TEMPERATURE.

Several investigators have observed a definite pattern of basal
body temperature vaniations through the menstrual cycle. The
temperature graph will normally show a constant bi~phasic curve
(Martin, 1943)y—

Pre-menstrual phase .. fall of temperature
Menstrual phase .. low temperature
(Estrogenie phase .. low temperature
Ovulatory phase .. sudden rise of temperature
Luteal phase .. sustuned elevation

of temperature,

Wilhams (1943) found temperature variations dunag the cycle
to be between 0-9° F. and 1-6° F. with a Jow point on the day of
ovulation, and Halbreckt (1945) described an additional slight
but constant fall immediately before the luteal phase.

Nieburgs (1945) observed that the adnunistration of hormones
had the following general results'—

(a) (Bswogens always produo:: 8 la.wen'gg of temperature.

@) ™ e o oe s mebed e S ee

(c)"‘_' \
‘The temp iati to changes in ghnf:luhr
activity and he suggests that 2 decrease in temperature is an
expression of estrogen sctivity, Whereas a rise of temperature
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is caused by progesterone. These observations are in substantial
agreement with those of Barton and Wiesner (1945) and Buxton
and Atkinson (1948).

Halbrecht (1945) suggests that the lowest point of the curve
corresponds to the moment of expulsion of the ovum from the
follicle. Greulich (1946), however, concludes that ovulation
occurs with the fise of temperature, for ovaries removed at the
low temperature level revealed no evidence of ruptured follicles,
whereas in those examined after the temperature had begun to
rise there were new corpora Jutea. It 1s possible that luteinization
actually begins some hours preceding ovulation (Davis and
Fugo, 1948).

“The observation of patients by temperature graphs has
proved a valuable ard in diagnosing the effects of hormone
treatment on the glands of reproducnon Furthermore,
the study of temperature curves aids in deciding on the
kind of o be admi d and its
dosage” (Nieburgs, 1945).

‘The value of this method of checking ovarian function has
been confirmed by Halbrecht (1945, 1947), who further suggests
that it may be particularly helpful 1n the study of female stenhty
and in the d of early delayed
and early abortion.

NFH [30L7 T JALQUST] |
TE ] 7

T T
1 €[V 3 [3[a (5[5 7 0 o] min Tl isire viles iolmorze |13 133179 35 26,3778 T3lsoi3r

I ]
T T J T
Chart to show ovulation about the thurteeath day of the cycle,
Reproduted by courtery of “The Family Planming Associanon™
Fi6 7.




56 THE SEX HORMONES

The determination of the ovulation date by means of a body
temperature graph is a valuable procedure in the treatment of
inferility. Conception js more likely to occur if intercourse takes
place on or within two days of the ovulation day.

INHIBITION OF MENSTRUATION.

Foss (1937a) reported the successful inhibition of menstruation
in a woman by the injection of 50,000 units of estradiol benzoate
at intervals of 3-4 days throughout the cycle. If the injections
are delayed until the 19th day of the cycle, 100,000 units should
be given, at shorter intervals.

Zuckerman (1937) succeeded in arresting the menstrual cycle
in mature rhesus monkeys by bi-weekly injections of testosterone
propionate, There was no menstrual bleeding during the period
of administration which, 1n one case, was as long as 7 months.
The cycle recurred normally when the medication was dis-

inued, The k in lent health, and no
damage to the internal reproductive organs could be demonstrated

by autopsy and ¢ i The only evid ofa
linising effect was enl of the clitoris. The author
refers to other experd in which jon was inhibited

by anterior pitutary extracts and by progesterone. “It thus
appears that, when given in adequate amounts, any of the sex
hormenes will stop the eestrus cycle”.

A clinical 2pplication of these observations is proposed.

“It 15 suggested that i may be of
clinical value for the mduction of temporary sterility
and the control of uterine bleeding”.

The results of Brown,, Bradbury and Jennings (1948) were
somewhat different from these. They found that a single large
dose of estrogen given early in the menstrual cycle (4th, sth or
6th day) usually delayed, but did not mlubit, ovulation and
thereby increased the length of the cycle to 33 to 42 days (average
38 days). Conti istration of in increasi
amounts for 30 days tt the cycle completely inhibited
ovulation, but bleeding usually occurred within 3 days after the
Jast dose. Treatment dunng the luteal phase had no effect on
the duration of the luteal phase and did not prolong the length
of the cysle, Tt would appear from these experiments that the
most effective method of delaymng menstruation is by the
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administration of a large dose of eestrogen early in the menstrual
cycle. Etcyclin (ethinyl cestradiol) may therefore be given on
the first or second day after menstruation in doses of 0.5 mg.
four tumes during the day in order to delay the onset of the
subsequent menstrual period.

UTERINE MOTILITY
There is some diverg of opinion ing the t
of the human uterine musculature under the influence of
progesterone. In the castrated rabbit it has been shown that the

uterus remoains in a state of qui that the
of c:stmg:n causes a return of uterine motlity and that pro-
amounts this effect (Reynolds

andFmrr, 1933; Corner, 1937). In the same animal Knaus (x930)
prmously concluded that the corpus luteum decreases uterine
acuv:ty and inhibits the contractions produced by prtuitrin It
is fairly gcucrally agreed that as far as the rabbit is concerned

and p inhibits uterine contrac-

tions.

Whether these hormones have the same action on the human
uterus there has been some controversy. Knaus (1929) studied
the problem by insertmng in the uterus 2 small rubber bag filled
with stenile water and d 10 a mercury with
watet-filled pressure tubing He found that during the follicular
or astrogenic phase of the menstrual cycle there occurred
thythmic contractions which were mcreased i amplitude and
frequency by the intravenous mjection of prtuitrin, whereas
during the progestatiopal phase the uterus was almost or wholly
1mactive and failed to respond to prtuitnn, He believed that this
quiescent state of the uterine muscle was due to the inhibitory
effect of progestcrone, as in the rabbit. Using a sumidar method,
FaII,r, Lackner and Krokn (1936) found that cestradiol benzoatc

d, whereas d the of
the human parrunent uterus and Krahn Lackner and Soskin
(1937) tuded that the motility of

the non-pregnant, non-puerperal utetus. These conclustons have
also been reached by other observers.

R A RE I R ST

the latter half of the cycle, increased uterine contractions an;
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a progressively ing resp to pituitrin. Moir (1934),
using an intra-uterine bag, observed that the contractions were
frequent but of small amplitude during the first half of the
cycle and thereafter became less regular but increased in force.
Robertson (1937) bined these experi with end al
biopsies and confirmed their results; he demonstrated a
progestational endometrium at the ume of greatest uterine
activity. Wilson and Kurzrok (1938) and McLellan (1940) also
observed increased uterine contractility during the luteal phase.
These results have been amply confirmed by Henry and Browne
(1943), who studied the question by means of endometral
biopsies, pregnanediol assays and uterine tracings according to
Knaus's technique. They found two pattemns of uterine con-
tractions: one which corresponded to the follicnlar phase and
was characterised by rather small, rapid and fairly regular
contractions, and a second, corresponding to the luteal phase,
which was_ distinguished by larger, slower and less regular
contractions increasing 1 amphitude as the luteal phase advanced.
The uterus responded to pituitrmn th the cycle, but its
sensitivity was greatest during the luteal phase. An artificrally-
produced cycle in a castrated woman showed a similar increase
m spontancous activity and response to pituitrin after the
injection of 20 mg. of progesterone.

PREGNANCY

When conception occurs, the corpus luteum, instead of
degenerating, continues to develop and to secrete estradiol and
progesterone, which in their turn are responsible for the
mamtenance of the deadual endometrium of pregnancy.
Progesterone may also inhibit uterme motility, thus favouring
the retention of the uterine contents, but as shown above there
is a group of investigators who do mot favour this view. \

Removal of the ovanes in the early months of pregnancy
causes abortion. If, however, the ovaries are removed after the
third month, the pregnancy continues 1o term, as the chonionic
villi secrete astrogen and progesterone. In fact, in the buman
the corpus luteum remams active only dunmng the earlier months
of pregnancy. Venning and Browne (1936) believe that the stage
of pregnancy at which the placenta takes over the funcuon of
the ovaries varics 1n different sndividuals and that sbortion may
in some cases be caused by 2 hiatus between the production of
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progesterone by the corpus futeum and its production by the
chorionic villi,

The jon of i ing amounts s
continued thmughoul the whole cf pregnancy and suddenly
ceases 1ust befoxe p:u-runnnn These variations in output are

d by in the jon of its d d

pmduct, pregnanediol. Browne, Henry and Venmng (1937)
found that up to the 6oth day of pregnancy the urinary output
of pregnanediol was 4 to 10 mg. daily and that thereafter there
was 2 gradual rise, the figure on the 150th day being 40 mg.
The peak was reached in the 8th month, when figures of 73 mg.
and 8omg. were obmned Within 24 hours of delivery the

of p 1 was p lly zero, Large quanuus
of cestradiol are also secreted throughout pregnancy and its
excretion products, cstriol and cstrone, may be recovered

A

from p urine in ly large quantities. A large
part of i m is in the

form which 1s incapable of sensitising the uterine muscle to
the action of pituitrin. The concentration of cestrogen in the
blood reaches its maximum at parturition and rapidly decreases
after expulsmn of the placenta (Robson, 1933).

The ible for the initi of labour in
the human subject 1s uncertain. Robson (1940) has suggested
that the increasing amount of estradiol and the sudden cessation
of secretion of progesterone increase the scnsmnry of the
uterine muscle to the oxytoac hormone of the posterior pmutzry,
which causes the at
However, there is some doubt whether progesterone exerts an
inhibitory action on the contractions of the human uterus.
Heckel (1938) found that the injection of cestradiol benzoate 1n
tabbits dunng the latter part of pregnancy inhibited parturition
and attnibuted this to the continued activity of the corpus luteum
through the influence of cestrogen.

PENILE ERECTION END
MATING BEHAVIOUR
There 15 little doubt that the adnunistration of male hormone
preparations 1 sufficent doses can stimulate the functions
of erection and ejaculanon. In fact, the “cjaculation test” is
?p xect;gmstd method for the hio-assay of the male hormone
33
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Hamilton (1937a) found that testosterone propxonatc had 2
well-defined action 1n
rodents and monkeys. The erection occurred borh spon-
tancously and as a result of contact with an external object.

In castrated or hypophyscctomxsed md:nts the pems dctreases

xn size and and cop occur infr
intains the size of the genitals and
r.he frequency of erection and copulation.

The parents of § cryptorchid children from 13 to IT years
old treated by Hamxlzon (1937a) wnh testosterone propionate

d on the of which, in one case,
lasted as Jong as 20 munutes,

A hypogonada] patent of 26, WhO }wd only had mfrcqucut

before series of
erections amountmg almvst m priapism aﬁer treatment with
with the oily vehicle alone
was followed by a sharp decrease in the number of crections,
although the patient believed the treatment to be the same.

A married man of 43 who had been impotent for 8 years
was given a course of injections of the oily vehicle alone, as 2
result of which no change in lus condition occurred. After 2
short mnterval, 20 mg. of testosterone propionate were injected
three times weekly, After 3 mjections, he reported spontageous
erections while working or sleeping, and, after 6, he was able
to achieve successful intercourse twice within a week (Harulton,
19373). The observations on rodents, monkeys, and eryptorchid
chuildren, and the falure of the bland solutions to pmducc an
effect in the 2 cases d above, are suffi to
any element of suggestion,

In a 30-year old surgical castrate, Bickel (1937) was able
to induce shight growth of the penis and repeated erections
by the admi of prop

Shapiro (1937) found that the imjection of testosterone
propionate 10 castrated male rats caused development and
‘hyperamia of the penis which was followed by mating, whereas
before treatment there had been no sexual behaviour.

As the following extracts (Moore and sz, 1938) show, tlze
action of maty
behaviour in rats is qmte uncqmvow], even when s:xua!
function has been in abeyance for long periods.
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“Testosteronc propionate will not only maintain  or
repair accessory reproductive organs in castrates but
its administration results also in the awakening of
desire and ability to copulate when castration has been
performed before germ cell production.”

“Within 2 weeks from the first injection the two treated
males exhubited 2 normal response to females in heat
and executed repeated and vigorous copulations with
cjaculation, the untreated castrate showed no interest
in females”,

“Copulatory abtlity was developed to its full capacity
within the 3-week period of injections. There is a real
copulatory awakening since normal males on the average
experience first copulation only about 6o days of age
and castration has been performed on day 30™.

“The absolute perfection of the copulatory act on the
part of males treated wath testosterone propionate,
and the fact ejaculations occurred, leave no doubt of
the entirely normal character of the reaction developed
at the end of a castraton penod of more than 6 months
and developed for the first time”.

‘These findings were confirmed by Sollenberger and Hamilton
(r939), who d the effects of P d on the sexual
dnive of 15 adult male castrated guinea pigs m terms of:

“(1) the number of times that the anrmals mounted and
(2) the total nme spent i copulation with a receptive
female withun a 10-minute penod, (3) the pumber of
umes that the animals came in contact with (nudging,
licking) and (4) d to mount
females within a 3-minute period”.

“By all four cntenta the animals mjected with this male
bormone substance exhibited more actinty than animals
recerving only the bland vehicle. Upon withdrawal of
the hormone the actvity of the ammal was materiplly

P

reduced.”
Newly hatchcd chicks, treated for 8 days with testosterone
propiomate ped  cock-like & which ncluded

such as crowing and
stru:ung (Hamlton, 1938a). s
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Observations by Miller, Hubert and Hamilton (see p. 80)
confirm that oomparablc behavxou:al changs occur in human

castrate, hyp and | subjects
following the administration of Perand:

Hertz, Meyer and Syzelrmm (1937) fo\md that progesterone
proved to be absol specxﬁc in i the Y

response in female guinea-pigs. Adult vugm animals were
castrated and received pr:hmmary sensitising doses of westrone
2 days before the of Closdy
related pounds such as p i

other sex hormone derivatives were totally inactive in pro-
voking sexual receptivity. The copulatory reflex is suggstcd
as a delicate biological test for d g the p
progesterone.

TESTICULAR DESCENT

The successful descent of the testes is to some extent dependent
on the development of the scrotum. In castrated or hypophy-
sectomised rats, the scrotum atrophies. If the testes are replaced
by “paraffin testes” of equivalent size, weight and shape, the
post-castration scrotal atrophy is not prevented.

of i not only
prevent post-castration scrotal awophy, but maintain the
characteristic “sexual skin” at the tip of the scrotum and,
in immature 1ntact rats, bring about an increase of 13—2 times
in the size of the scrotum (Hamulton, 1936).

In g b cryptorchid
untl puberty—-tcsnmlar dcsccn! was induced within fourteen
days by the of (Hamilton,

1937b). The descent was apparently attributable to
(a) growth and elongation of the spermatic cord, vessels
and cremaster.
(8) development of the scrotum to receive and retan the
testes.
The author Suggests the clinical use of testosterone propionate
in place of anterior piruitary lobe extracts 1n the treatment of
cryptorchidism.



PRODUCTION OF PRECOCIOUS GROWTH AND
DEVELOPMENT OF SEXUAL CHARACTERISTICS
BY INJECTION OF PERANDREN.,

A White Laghom Chuck, 16 days old  Feathers downy  No somb

wth  Waght, 8o grammes
g Boviel untrested 38-day chuck  Comb growth just begnming.

Weight, 150 grammes

¢ Same ek as A, 38 days old, teeated from the 20th day by two

smpectns of 5 mg of Perandren,
and wattdes  Feathers trinsformed

T 8.

Complete development of comb.
Weght, 312 grammes
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In a later paper, Hamilton (1938b), referring to the pro-
ductton of premature testicular descent in monkeys, states
that there is less cedema and scrotal swelling when testosterone
propionate 15 used than with gnnadotrophxc subsmnoe He
suggests that the descent produced by
may be due in part to i ofmzlc

The use of ic sub may be ble to
thar of the pure andmgcns in some cases, as the latter, owing
to the large dosage used, may produce precocious development,
undesirable in boys.

TKE PROSTATE
! work on L y animals has d that
pmstauc hy'pemophy R re]atcd to an androgen—c:strog:u
in the d of

ap

to a fatture of testicular function. Immzture male rhesus monkcys
when treated by injections of cestrone 1 oy solution show
definite patholog:ml prostatic changes. These changes consist
of a diminuton in zhe number of true prostatic glands, with
an increase in the fi stroma and epithelial over-
growth in the region of the uterus masculinus (Parlm and
Zuckerman, 1935) Rusch (1937) obtained similar results in mice
by the injection of (rslmgens, the pmstalc undcrgomg an increase
i weight, a into a
stratified squamous type, and an increase in the fibromuscular
stroma He found that the administration of testosterone reversed
these changes. Zuckerman and Parkes (1936) were able to
suppress the prostatic effects of cestrone n monkcys by the

xnlccuon of and: and P

proved i i d inhibition of the
aestrone-effect on the pmstzt: of monkeys is obtained by the
use of (Zuck , 1936), which is able

to maintain the normal size and hustological appearance of the
prostate jn doses equivalent to 7 tumes the amount of cestrone
used. The action of testosterone propionate was “still powerful
as long as 2 fortnught after its injection”,

In a later study of the effects of sex hormones on the prostate
and seminal vesicles of monkeys, Zuckerman and Sandys (1939)
suggested that testosteronc might be of usc in the treatment
of bemgn enlargement of the prostate, on the grounds that
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not only can male hormone suppress the effects of cestrogenc
stimulation, but astrogens induce growth of that part of the
prostate in which fibroad of benign enlarg begin.
The effects of male hormone are to reduce relatively the size
of that part of the prostate and to stimulate the glandular zone
proper, a zone which i benign hypertrophy becomes displaced
until it may come to form a false capsule to the much hyper-
trophied and altered middle lobe.

Sharpey-Schafer and Shackman (1939) failed to find any
significant hustological change 1n the hypertrophied prostate
of a patent who had received large doses of testosterone
propionate, although the prostate was macroscopically reduced
to one third of its former size.

THE NASAL MUCOSA

A special relationship appears to exist between the npasal
mucosa and sexual function. Shelesnyak and Rosen (1938)
reported that anmsthetising the nasal mucosa with Nupercame
produced pseudopregnancy in 58 out of 115 female
rats. Animals receiving control applications underwent no
changes.

Hamilton (1937¢), in a series of careful observations upon
monkeys, boys and men, found pronounced changes in the
nasal mucosa following the mjection of testosterone propronate.
Macroscopically, there were 1n all cases a congestion, swelling,
and flud formation In the Hstol 1 i
revealed a congestion with penvascular cederna. Tebbut (1938)
reported simular changes in the nasal mucosa of both male and
fernale monkeys, the nasal areas affected bemg those concerned
1mn vicarious menstruation.

Wright and Collip (1936) found that female monkeys showed
a cyclical activity of the pasal mucosa which was synchronous
with the peniodic swelling of the “sexual skin”. Arttficial
adminstration of cestrogen brought about a similar swelling
and congestion. Observations on 6o pregnant women showed
a gradually ncreasing actvity of the nasal mucosa, first notice-
able at the 3rd month, maximal by the end of the oth month,

and sustained unul delivery.




THE SKIN

Pigmensation,
Atmmun was first drawn to a rclaunnstup between skin
jon and the sex by K and Gilbert

(19383) They reported that a hypogonad man who had sup-
bathed 1n a bathing costume for a short period during the
summer, but had faled to acquire a tan, artended some months
htcr fnr the treatment of hus hypogonadism and was given
of Perandren. During the the areas which
had been exposed to direct sunlight a considerable rime before
became tanped without any funhc: cxpcsu:e © the sun,
Homilt
and dwelnpmr,nt, the Perandren havmg pl:yed the role of 2
phomgraplnc dcv:lnper Hamxmm (r939) has aiso observed
of i in five women as
a rcsu!t, 1 three cases, of the admmstration of cestrogenic
hormone, and in two cases after the admumstration of Perandren.
In one case the influence of exposure to sunshine two months
previousty was indicated by a white kine in the posiion of
the shoulder strap of 2 sunbathing swmt which had been worn
by the patent at the time. In another case, the hair was said
0 have become darker. Hambx'm :md Cuyler (r939) fonow:d up
these observations by cols
excretion of blonde and brunette women and xcponed that

“the average daily androgenie titres of true biondes
have been found to be distinetly lower than those of
miarked brunettes”.

A practical apy of thus genito-dermal jomst
15 suggested by Lancaster (1935), whe successfully tweated
with cestrogens several female patients whose skins were
aboormally sensitive to sunhght,

Hair-growth,

Tt 15 wefl known that testosterone stmulates the growth of
facral, axliary and pubic hair 1 men and the growth of har
on the arms, chest and legs The injudicious use of high doses
of testosterone may also cause har-growth on the face, chest
and extrermiues in women. (Estrogens, however, do not appear

5
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to be directly responsible for the growth of axillary and pubic
hair in women, In the rare condition, ovarian agenesis, in Which
the ovaries are rudimentary, the axilary and pubic hair is stil]
present, though decreased in amount. In panhypopituitarism 1t
is completely absent in these situations. The administration of
astrogen 1o the patient with ovarian agenesis increases the
growth of axillary and pubic hair, but in panhypopituitatism it
has no such effect. It has been suggested that the growth of
axillary and pubic hair in women is dependent on androgenic
hormone produced by the adrenal cortex, which is atrophic in
panhypopituitarism but not in ovarian agenesis, and that cestrogen
causes growth of hair in ovaran agenesis by stmulating the
anteror pitwitary which in turn stumulates the secretion of
adrenal androgens, a result which cannot be effected in panhypo-
pitmtansm because of destruction of the antersor pituitary
(ABright, Smth and Fraser, 1942). That adrenal androgens
aay also be responsible for hair-growth in the male is demon-
strated by the observatjon that the eunuch possesses pubic hair
of ferinine distribution,

The treatment with cestrogens of hirsuties facialis in women
would seem to be both jrrational and unsuccessful.

CARDIOVASCULAR SYSTEM

Both androgens and cestrogens have been shown to have an
important vasodilator effect. Raynaud, sn his original description
of the disease which bears his name, drew attention to the

horation of p which i i
pregnancy. McGrath (1935) showed that cestrogens protect
female rats from gangrene mduced by ergor. His findings were
coufirmed by Suzman, Freed and Prag (1938) and by Ratschow
and Klostermann (1938), the former group of workers also showing
that castrate male rats are siumularly protected. More recently
Burckkarde (1946) has confirmed the vasodilator effect of
cestrogens and androgens.

As a result of these findings, cestrogens and androgens are
being adopted climcally sn such condiions as angma pectons,
thrombo-anguns obliterans and arteriosclerosis. A summary of
the published reports 1s included 1 the Treatment section.




TBE PITUITARY

After castration typxml changes ocour in the pirvitary,
including an mcrcasc in xhe size aod pumber cf the h:\sapln\
cells and an of d
The adminsstration of testosterone 1o Castrates causes Tetumn of
the “asmnon c:lls” to normal (Wu!/’e nnd Hamilton, 1937)
and d of g

The injection of cestrogen into tats a.nd mice increases the
weight of the pituitary and causes a complete degranulation of
the basophil cells, a partial degranulation of the wsmaphﬂs,
matked decrease in the chromophil cells and an incsease in the
chmmophubcs (Walfe and Chadwick, 193635 Wolfe and Harmllml,
1937). A of over a prolonged period
results in the Gon of large ! i
adepornas of the anterior pitujtary with evidence of hypo-
pitustarism, € g. atrophy of the testes and ovaries and dwarfism,
demonstrating that the bormone depresses pituitaty function
(Cramer and Hormng, 19365 Zondek, 19365 McEuen, Selye and
Collip, 1936) There is ample evidence that wstrogen inhsbits
the ponadotrophic activity of the pituitary (Rowlmds and
Sharpey-Schafer, 1940), but paradoxically it also appears that
when given in appropriate dosage 1t may stunulate the secrevion
of the pituitary lureinizing bormone and thus produce corpora
Iutea (Selye, Collsp and Thomson, 1935).

‘The injection of causes 0o hyp hy of the
pituitary in esther sex (McEuen, Selye and Collip, 19375 Wolfe
and Hamlton, 1937). On the other hand, mjections of testo-
sterone  propionate (Wolfe and Hamilion, 1937) and andro~
stanedione (Nelson, 1938) counteract the characteristic chapges
mduced in the pinutary by iyjecnions of strone. Testosterone
also has an iohibitory effect on the pitutary Hamilton and
Wolfe (1938) found that it decreased the gonadotrophic potency
of the pituitary of male and female rats It appears that Testo-

sterem: mhibits Ihc of fhormone (
the prod of follicle fati
hormone i h d (Laqueur and

Fiuhmann, 1942; Wells, 1943) Wells’s expenments Were on
ground squrrels teated vmh varying doses of testosterone and
D the 1 cells of the testes were

&7
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severely injured, but the germinal epithelium showed no signs
of any change. The faﬂure of testosterone to inhubit the
duction of follicle-stimulating hormone, =xcept in very large
doscs, is one of the reasons advanced for p the
of a second testicular hormone, termed “Gnhibin” (Kilinefelter,
Reifenstein and Albright, 1942 ; McCullagh and Hruby, 1949).
Testosterone has been shown to be far less effective in inhibiting
pituitary function than westrogens (Hertz and Meyer, 1937;
Meyer and Herz, 1937).

THE GONADS

It has been shown above how cestrogens when given over 2
prolonged period cause testicular and ovarian atrophy through
inhibiting pituitary function, There is evidence, however, that
in smalfer dosage they may be concerned in the formation of
the corpus luteum by sumulating the secretion of the pituitary
luteinizing hormone (Selye, Collip and Thomson, 1935 ; Ellison
and Burch, 1936).

chcrts concerning the effect of androgens on the testis are
at variance. It appears to be generally agreed that in hypophy-
scctonuzed Laboramry animals, such as the rat, mouse and
rabbit, the admini; of and: will prevent d
of the scmxm.fcmus tubules and will maintain spermatogenesis
(Walsh, Cuyler and McCullagh, 1934; Nelson and Gallagher,
19363 Cutuly, McCullagh and Cutuly, 1937; Hamilton and
Leonard, 1938). It has been suggested that androgens exert this
cﬂ‘cct by prcvcntmg an-aphy uf th: sctctum (Gutuly, M:CuIIagh

progesterone also has the property of mamtaining spermato-
genesis in the absence of the pitwtary (Nekson, 1936) As there
are few cases on record, the production of spermatogenesis in
a patient with panhypoprtuitary hypogonadism by means of
testosterone therapy 1s of interest (Kinsell, 1947).
Ttis in the mtact animal whcrc thereisa dxvcrgeaoe of opmxon
on the effect d
Dennison and HalI (xg37b) sub;:ctcd adult male rats to daily
of prop over a long period and
of testi bur no

Gund a slight dep
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hnsto!cgml evidence of any injurious effects on the testes “even
in the extremely large doses used”. Moore and Price (1937,
1938), how :ver, observcd that hxgh daily doses of androsterone,

were less injurious to
the testes of ms than “physmlegnq\" doses, i.e. doses sufficient
to maintain normal growth of the accessory sexual organs in
castrated rats, and that the older the animal the less damage
was inflicted on the testes with a given dose. In the ground
squireel Wells and Moore (1936) found definite stimulation of
spermatogenesis as a result of the administration of androsterone
and (7ells (1943) observed no impairment of spermatogenesis
with testosterone but severe damage to the interstitial cells.
Goldschmidt and Streber (1937) found active spcrmatagcncsls in
immature rats treated with
which was not present in untreated control amma!s

Other observers have shown that whereas small doses depress,
farge doses stumulate the testes (Selye and Friedman, 19413
Shay, Gershon-Cohen, Paschkis and Fels, 1941). Yet others
affirm that very small doses stimulate and larger doses depress
spermatogenesis (Rubmsten and Kurland, 1941), Greene ana
Burnill (1941) have criticized these results and maintain that
Iarge doses of androgens neither stimulate nor depress the
testes, but mantain them at a normal size. Zuckerman (1938)
found lirtle change in the testes of monkeys weated with
testosterone propionate, Selye and Friedman (1941) argue that
androgens definitely exert a direct stimulating action on the
testes, but that this is not detectable with small doses because
their inhibiting effect on the pituitary is greater than their
stimulating effect on the testes McCullagh and Hruby (1949),
however, have ded that 1n man 15 not a very
effective inhibitor of pituitary activity.

Sunpson and Evans (1946), as a result of expeniments on
hypeph‘jscctemxzed rats, have concluded that the stmulation
of spermatogenssis by amcnor pmnm-y extracts is due 1o Yhe
acnon of by of the inal
cells by 1 cell hormone. And
than testosterone may be concemed. Nelson and Merckel (1937)
found that the capacity of steroids to mamntain spermatogenesss
was unrelated to their andmgemc anivxty and that substances,

such as ic potency, were
better sumulators of the tesnm\ar tubules than testosterone.
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severely injured, but the germinal epithelium showed no signs
of any change. The failure of testosterone to nhibit the

duction of follicle-stimulating h except in very large
doses, is one of the reasons advanced for postulating the existence
of a second testicular hormone, termed “inhibin® (Kinefelter,
Reifenstein and Albright, 1942 ; McCullagh and Hruby, 1949).
Testosterone has been shown to be far less effective in inhibrting
pituitary function than cstrogens (Hertz and Meyer, 19375
Meyer and Herz, 1937).

THE GONADS

It has been shown above how cestrogens when given over a
prolonged period cause testicular and ovarian atrophy through
inhibiting pituitary function. There is evidence, however, that
m smaller dosage they may be concerned in the formation of
the corpus luteum by stimulating the secretion of the pituitary
luternizing hormone (Selye, Collsp and Thomson, 1935 ; Elhson
and Burch, 1936).

Reports concermung the effect of androgens on the testis are
at variance. It appears to be generally agreed that in hypophy-
sectomized laboratory animals, such as the rat, mouse and
rabbit, the admimstranon of androgens will prevent degeneration
of the semimferous tubules and will maintain spermatogenesis
(Walsh, Guyler and McCullagh, 1934; Nelson and Gallaghers
1936; Cutuly, McCullagh and Cuiuly, 1937; Hamilton and
Leonard, 1938). It has been suggested that androgens exert this
effect by preventing atrophy of the scrotum (Cutuly, Mc(L:u'IIagh

L D o R SN
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progesterone afso has the property of mantaining spermato-
genesis in the absence of the pituitary (Nelson, 1936). As there
are few cases ot record, the production of spermatogeness in
a patient with panhypopituitary hypogonadism by means of
testosterone therapy is of interest (Kinsell, 1947)-
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500 gamma of testosterone propionate into rats during the Jast
third of pregnancy. The offspring had no visible vaginal
aperture, a Jarge chitoris, scrotum-like perineum, and under-
deyelopment of the nipples. The internal reproductive system
was intact.

Robson (1935, 1937) Was able to inhibit the secretion of milk
in lactating mice by the administration of comparatively high
doses of eestrogen or by the injection of testosterone propionate,
These sobstances inhibit factanon probably by depressing the
acavity of the anterior pitustary, Folley (1936) showed that the
administration of eestrogen to lactating cows exerted a protracted
galactopoietic effect and later he demonstrated that lactation
could be produced in virgin goats by wmunction of the ndders
with estrogen (Folley, Wation and BolMomley, 1941). These
effects may possibly be due Yo activation of the anterior prruntary,
for there i3 evidence that low doses of estrogen stimulate the
gland (Marrian and Butler, 1937)

McEuen, Selye and Collip (1937) observed no inhubition of
somane growxh n male and female rats aﬁcr large and long

of Whstney and
Burdick (1936) reported that large doses of eestrogens in mice
prevented the descent of the fertihised ovum to the uterus.

Hall and Lewis (1936} mijected cestrogens into 6 immature
female macaque monkeys over a period of two weeks, The
vaginal secretion, which was definitely alkaline before treat-
ment, became highly acid. On withdrawal of the hormone,
the pH returned 1o its previous value.

CARCINOGENIC PROPERTIES OF
ESTROGENS

h has b:en shown by Cramer and Gye and others thar the

of in Tugh doses is capable

of causing mammary cancer in suscephible strams of mice.

ln view of these observanons, and of the known chemical

between and the question

of a possible sumlar effect of wstrogen therapy m the human

subject must arise Cramer and Gye (1936), however, have

pointed out that the penod of admunistration necessary to

produce in mice would d to 7 or 10 years
of the human hife cycle. They maintain that
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Masson (1945) has also observed that of various steroids tested
androstenediol and jts derivatives had the most marked
spermatogenic activity.

ACTION ON METABOLISM

Thorn and Harrop (1937) discovered that the sex hormones,
in common with several steroids of the adremals, have the
property of inducing the retention of sodum, chloride and water.
Androgens have becn shown to decrease the urinary excretion
of calctum, phosphoru: Iphate and p jum and to cause
a marked decrease in the urinary mtrogen and creatine
(Kochakian, 1937; Kenyon, Sandyford, Bryan, Knowlton and
Koch, 1938 ; Knowlton, Kenyon, Sandiford, Lotwin and Fricker,
1942). These effects are related to the property of androgens
of promoting the anmabolism of protein. Methyltestosterone,
while producing the other effects mentioned, causes an increased
excretion of creatine, a discrepancy which has not been
satisfactonly explained (Samuels, Henschel and Keys, 1942).
Recent studies with isotopes (Hoberman, Sims and Engstrom,
1948) would indicate that the cre:ltmuna produccd by methyl-

is due to i of creatine rather
than tissue breakdown,

Estradiol alse causes nrtrogen, calcium and phosphorus
retention, but it has to be given in large doses to effect this; it
does not alter the excretion of creatine or of potassium (Knowlton,
Kenyon, Sandiford, Lolmn and Fricker, 1942). Tt 1s not yet
evident that m p ical amounts jol exerts any
definite effect on metabolism. Progesterone, while capable of
causing some salt and water retention, has no effect on the
other substances mentioned.

So far as 1s known, the metabolic effects of androgens are
exerted directly on tissues wathout the itervention of other
organs of internal secretton (Kenyon, Knowlton and Sandiford,
1944). They have the same action on metabolism in the
absence of the anterior pitwitary or of the adtenals

MISCELLANEOUS OBSERVATIONS
Greme and Bumll (1938) fuund [hat !hc m ection of lzxgc
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This section should be read in con-
Junction with that on Acuons.
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“The development of mammary cancer described in this
paper should not, therefore, be used as an argument
against the therapeutic application of cestrin prepara-
tions”.

Parkes, Bishop and Dodds (1936), dealing with the same question,
wrote that

“It would be a great disservice to practical therapeutics
if the use of the sex hormones were to be in any way
restricted on account of unsubstantiated speculation”.

A wnter in the “British Medical Jourpal” (dnnofation,
1938), referring to the therapeutic employment of large doses
of astrogens, goes so far as to say that

“The cancerogenic bogey has been fairly completely
laid™,

These judgments from such authoritative sources should
serve to allay any anxicty as to the possibility of favouring the
development of mabgnant growths by the administration of
(estrogens to human subjects. Indeed, it has now been estab-
lished that geus have a d effect in ling one
form of cancer—that of the prostate. Huggins and his collabora~
tors (1941) showed that the administration of cestrogens caused
marked imp: in the p of i of the
prostate and their work has since been amply confirmed by
investigators both in England and the U.S.A,




PREPARATIONS

‘The names of the preparations used clinically are given below,
together with details of the active principles employed. The
reasons for using particular derivatives and fuller information
regarding methods of use will be found in the section on
Administraton.

ANDROGENIC.
Perandren (T Propionate B.P.):
Ampoules and vials of oily solutton for intramuscular
inyection.

‘Crystules’ containing the crystaline hormone in
aqueous suspension for intramuscular injection.
Perandren (Methyltestosterone B.P.).
‘Linguets’ for sublingual admunistration.
Perandren (Testosterone B.P.C.):
Implants for subcutaneous implantation.
Ointment for Inunction

ESTROGENIC.
Eticyclin (Ethiny! (Estradiol):
‘Linguets’ for sublingual administration.
Scored tablets for oral adminsstration,
Ovocyclin B ((Estradiol Monobenzoate B P.)
Ampoules of oily solution for intramuscular 1njection,
‘Crystules’ containing the crystalline hormone in
aqueous suspension for mtramuscular injection,
Ovocyclin P (@Estradiol Dipropionate B P),
Ampoules of oily solution for intramuscular injection,
Ovocyclin ((Bstradiol B.P.C )
‘Linguets’ for sublingual admmistration,
Implants for subcutaneous mmplantation,
Omntment for tunction.
PROGESTOGENIC.
Lutocyclin (Progesterone B.P.):
Ampoules and vials of oily solution for intramuscular
1mjection.
‘Crystules’ contaiming the crystalline hormome 1
aqueous suspenston,
Implants for subcutaneous implantation
Lutocyclm (Ettusterone B P.):
“Linguets’ for sublingual admnistration.
75
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SEX HORMONES IN THE MALE

HYPOGONADISM, EUNUCHOIDISM,
EUNUCHISM.

Where there is evidence of deficient testicular function, the
administration of Perandren brings sbout the development of
the secondary sexual characteristics to, or towards, normal, A
27-year old “physiclogieal castrare” who had not responded to
previous treatmient with an anterior piruitary extract showed
marked improvement under the influence of Perzodren
{Hamilton, 1937d). The infantile external genitalie increased
in s1ze, there was a growth of hair on the chest aad in the pubic
region, and there was 2 marked elevation of spirits and of the
capacity for wotk,

Villaret, Justin-Besancor and Rubens-Duval {1938) trested a
21-year old eunuchoid by daily imections of jo-zomg. of
testosterone propionate. After one month there was a marked
development of the external gennals. Later, the voice broke,
the face assumed 2 more snanly appearanre, there was a growth
of hair, and an increase i height, weight and muscular develop-
ment. The testicles grew to three times thew former dimensions,
but, even then, did pot correspoud in size 1o the age of the
patient. After 6 months, the Jast trace of infanthsm had dis-
appeared. Bickel (3937) was able to promote the development
of secondary sexual charactenstics in a 3o-year old surgical
castrate.

Perhaps the most strikeag results of the use of Perandren in
tus fiekd were obtained by Vest and Homward (1938). In ope
hypogonadal pavent the wufantile penis was increased in length
from 2cm. to focm. and tus growth was assoctated with
proporuppate changes in the other accessory sexual organs
and in the scoondary sexual characterssucs, At the same time
there was @ p d psychological 1mp: . No case

faled 10 guve sausfactory response The conclusions drawn
from thus study were~

“The use of testosteronc propionate in 6 cases of hypo-
gouzdism and 2 cases of prepuberts) boys s reported,
Tt seems to be 3 satsfactory replacement therapy for
fypogonadssm 18 the human We have shown st pro-

7%
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duces profound anatomical changes resulting in the
proportionate growth of the phallus, scrotum, seminal
vesicles and prostate, as well as development of pubic,
aullary and extremuty hair. There have been laryngeal
changes, the appearance of considerable prostatic
secretion, and an ejaculum with ooitus, and marked
changes in the skin. There have been, in addition,
changes in the general appearance, with improvement
in the personality content. It has induced lbido and
potentia in indvaduals in whom these had not existed
previously, and restored normal sex life in a patient
who was imp No evid
of increase in tolerance to the drug has been noted.”

In a later paper, Kenyon (1938) reported similar results in
4 cunuchoid patients treated by testosterone propionate,

“There was in all patients an early increase in erections,
in 3 an cnla:gement of the penis, 1o all an enlargement
of the prostate, in 2 a distinct deepening of the voice,

in 3 an increase in sexual hair”,

While Vest and Howard found that the testicles of some of their
patients became slightly enlarged, Kenyon was unable to detect
any change in testicular dimensions.

Webster (1938) successfully treated with Perandren six cases
of hy {ism, and Tuded

“It would seem that thls subszance offers a means of
inducing 1n hyp males, the
cal changes which occur normally at puberty.”

In a further series of 6 cases of hypogonadism (McCullagh,
1939), substantially similar results were recorded

The effects of and. in male hyp di:
have been confirmed by a large number of observers (Foss,
1937b, !939, Rubmsten, 19383 Turner, 19395 Spence, 194023
Eudelsberg and Ognstems, 1940; Escamalle and  Lusser, 1941,
Joel, 19425 Pullen, Wilson, Hamblen and Cuyler, 19423 Lisser
and Curtss, 1943, Heller and Nelson, 1948).

Dosage: See p. 141.
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CRYPTORCHIDISM.

In the case of the “physiological castrate” quoted above,
bath testes were impalpable. After 2 weeks of Perandren
eatment, the scrotum became lacger, rugose, more pendulous,
and pigmented. After another weck, both testes and epididymes
were palpable in the scrotum. In immature monkeys, testo-
steronie  propionate brings about premature descent of the
testicles (p. 62). Blérot (1938) treated ¢ cryptorchid boys by
injections of §-10mg. of Perandren twice weekly. Descent of
the 1estes was usually observed after a toral of rco-150 mg.
In some cases, complete descent was not attained. Grignon
(1938} induced testcufar descent and enlargement of the
external gemrals in a cryptorchid boy of 13, after 15 injections
of Perandren. Harding (1943) combined testosterone with
gonadotrophins in the treatment of 47 patients with cryptorchid-
ism and obtained successful results m 76 per cent. In cases in
which there exists 2 mechanical obstacle to the complete descent
of the testes, no form of hormone therapy can be successful.
However, preliminary with Perandren should con-
stitute a very valuable adjunct to operation, as it brings about
changes 1n the scrotum and testicular appendages (p. 62) which
must favour retention of the testes in their normal positon.

Hamilton (1938b) believes that male hormone preparanons
may be of value i

(a) Producing testicular descent 1 certain cryptorchid cases.

(¢y Discrimmnating, at an early age, between those cases

where there 1s no mechanjcal obstruction to descent and
those in which operaton is mecessary. In this way the
ijurious effects of late retention may be avorded.

© pl surgrcal pre-op! ly by the

fop of cord and post-operatively by
preventing retraction and tension

It 15 often claimed that testes wiuch can be made to descend
by hormone therapy will descend of their own accord at puberty.
OFf mapy cases this 1s certamly true, but not of all. Greene (1941}
says—
«Thijs appears to be true of the majority, Yet the hidden
tesucle 1s subject to ills which make 1ts treatmept by
some means necessary. Malignant degeneration may occur
and the nsk is probably not reduced by operation. Atrophy
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is a real danger, but happily it does not occur until
puberty. Unless there is associated heenia, patients should
be left untreated until puberty, when treatment will often
be unnecessary. At the first signs of pubenty, a course
of 3 months endocrine treatment showd be given. This
will induce descent in a few more patients. In the others,
it will enlarge the testicles and improve the blood supply,
thus rendering easier the surgeon’s task. Operation must
never be delayed for more than a year.”
Dosage: See p. 141.

IMPOTENCE.
Although impotence ﬁ due 10 various causes, consisting
mainly of psychological and end it is

recognised that psychological factors account for the majority
of cases. The cndocrm: _causes include not only cunuchism,

ism, but also diabetes mellitus,
acromegaly, Cushmg’s syndmm:, thyroid disease and adrenal
disease, It may also ocour as 3 result of declining testicular
function in old age. It is in these endocrine cases that Perandren
has been shown beyond any reasonable doubt to be capable of
increasing libido and provoking penule erection.

The observations of Hamlfon and others on hypogonadal
todents, monkeys, boys and men demonstrate that testosterone
Propionate is capable of provoking penile erection i the total
absence of any element of suggestion. Foss (1937b) tepotted very
srhkmg results 1n a post-pubertal eunuch who had been quite
impotent for 19 years and had never been able to consummare
his marriage. “Treatment with testosterone propionate m 20 mg.
doses was given for a dermatitis, the patient bewng unaware of
she possibulity of an effect on sexual function. After seven daily
doses, the patent requested that the treatment sbould be post-
poned, as a persistent priapism was disturbing s sleep. Cortus
had been carned out mightly since treatment was begun The
injecuions were gven Jess frequently and 1t was ultimately found
that a dose of gomg. of testosterone propionate weekly was
sufficient to mamtam foll sexuat power.

In cases of testcular the effect of d ives of
testosterone in restoring sexual function has been amply con-
firmed, as has been shown in the section on Hypogonadism,
Many writers have commented on the improvement 1 affective

b2
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sex in the of the dition is, in the hands

of maost observers, not entirely satisfactory. Testosterone pro-

pionate ls meﬁ'ccuv:, but there are reports that cstrogens are
so long as the condition is not

with poor :tcctwns (Heckel, 1944). Only small doses should

be given, e.g. Ericyclin o 01 mg. once or twice daily.

Dosage: See p. 142.

STERILITY.

A discussion of all the various zuological factors in human
sterlity 1s beyond the scope of this book: the only aspect of the
problem that 15 relevant here is faulty spermatogenesis, resulting
n azoospermua o1 ohigozoospermsa, A brief account of the con~
flicung results obtained with testosterone on the testes of labora-
tory animals has been gwtn on page 68. Th= esults in patents
with faulty sp are as confl The difficult
with which the invesugator is faced tn tackhing the problemn man
are, (1) accurate observations are more difficult to make on the
human than on experimental ammals, and (2) whereas the
expenmental ammals uscd were either normal or were subjected
to the of hypop the
spermatogenic mbul:s uf the human patent are pathological
and may be so degenerate 35 1o be beyond repair, In t.h: human
subject a useful d before the i of
therapy is a testicular biopsy, whereby the condstion of the
germinal epithelium may be studied

Tt seems to have been fanly definitely established that the
doses of testosterone propronate required for the treatment ef

have a effect on
{Thus effect need not be taken mito account m t:caunga eunuchoid
pauent, as his sem tubules are b

the am of treatment being to restore his potency and his
secondary sexual characterisucs), Rubmsters and Kurland (1930),
McCullagh and McGurl (19403, Heckel (1940) and Hotchkiss
{1944) have 21} observed suppression of spermatogenesss with
doses of testosterone propionate varying from 10~50 mg. daily
0 25 mg thrcc umes a we:k Thc qucsuon whc!hcr such
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tone and mental activity which has resulted from the admumistra-
tion of testosterone.

Muller, Hubert and Hamilton (1938) studied the mental and
behavioural changes in six patients who had been treated with
Perandren. Of these, two were castrates, two hypogonadal and
two were suffering from functional impotence. Before treatment
all patients were lacking in conscious sexual desire, erectile
capacity or the ability to derive any sexual pleasure from minor
forms of amorous behaviour. All patients suffered from symptoms
of anxiety or depresswn After treatment there was a marked
1mprovcment in cach case, with a retum of sexual power,

of d ion and enh: d physical and inteliec-
ey energy It is notcworthy that before treatment with
Perandren, control injections had failed to bring about these
changes,

In h ic or functional however, there
is no ewdence that a deficiency of androgcns exists and 2s
is not an aphrodisiac 1t can hardly be expected that
Perandren will produce any noteworthy benefit. On the other
hand, its admuustrauou may create that confidence necessary
for ! a psy t The most striking
results in the t i with Perand. were
obtained by Hukner (1939) in seven cases. The author
comments:—

“My results are the more remarkable because I tried it
(Perandren) out only in the most obstinate forms of
impotence, cases which had resisted all treatment,
including operations, for a period of years.”

Although Hukner's results have pot been confirmed by other
observers (Remmie, Vest and Howard, 19395 Spence, 1940b;
Creevy and Rea, 19405 Heckel, 1944), it is a wm: therapeutic

dure to initate of with

Perandren and combine 1t with these methods of psychologxrzl
therapy which may be necessary.

Dosage: See pp. 141, 142,

PREMATURE EJACULATION.

Premature ejaculation may be duc to uﬂtzuon as a result of
Jocal jon or, more to psychol factors,
when it may be related to psychogenic impotence. The use of
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affects adversely the seminij tubules of

the testes and the process of spermatogenesis. Kinsell

recently dealt a severe blow to v.lns Structure whm hc
remrw-d ’

cunuchmd man from the admxmstrauon of testosterone

dly proven, ffective course of

gonadoucphms”.
Dosage: Seep 142.

CHRONIC HAMOSPERMIA,

‘The occurrence of blood in the semen may be due ta a variety
of causes, the commonest, according to Parker (1942), being
sexual excess and tuberculous semnal vesiculitis. Huggins and
McDonald (1945) have described seven cases of unknown
etiology, which had successive blood-stained ejaculates over
long periods of time. As a result of their investigations they
concluded that the site of the hzmorrhage was in the seminal
vesicles. Six patients they treated with ethinyl cestradiol in
doses of 005 mg. varying from three times weekly to twice
daily depending on the response obtained. Four patients had
complete remissions; in one the duration of treatment was too
brief and another was refractory to the oral administration of
astrogen. During treatment the volume of semen was greatly
reduced, but on discontinuing treatment it returned to normal,
with the mmportant difference that in the successful cases blood
was absent. The rationale of cestrogen therapy lies in the fact
that cestrogens in relatively small doses depress or ehminate
the secretions of the seminal vesicles.

Dosage: See p. 142.

THE MALE CLIMACTERIC.
L N e S N
", "
1 both sexes. The symptoms my be dassxﬁcd as (a) n:uro~
orenlatary (B mevahacagual . e on

As Werner has pointed out, probably a greater number of men
than women pass through the clmacteric without evident
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the administration of a total of 10,000 mg. of testosterone
propionate given in four courses over a period of ten months.

Rubinstein and Kurland (1939) have studied the effect of
small doses of Perandren on spermatogenesis and used as their
subjects 8 pormally constituted adult males. They found that
Perandren administered

“in 5 mg. intramuscular doses 3 times weddy led 10 20
increase m spermatozoal  counts. ‘This increase was

the d of in all

but one case, in whxch in spite of treatment the elevated

count receded to normal after several weeks. Increasing

dusage © 25mg, p:r injection in the normal adult led

Ip the sp I output. Whether

counts were elevated or depressed during treatment,

cessation of therapy led, either promptly or after several

weeks, to the return to normal figures. The oligospermic

individual required more hormone to raise his count
than did the normal”,

“A childless patient displaying 50 per cent. hypomotile
sperm responded with an ncrease in motlty. His wife
became pregnant after two months of treatment”.

Kansell (1947) has rnponcd lhc favourable cﬂ':ct of zcsto-
sterone on sper n a “panhyp
patient, whose extem:,\l gemtaha were mfanule and secondary
sexual istics absent. T with equine gonado-
trophin was without effect. After cessaton of all therapy for
one month he was trested with methyltestosterone for 18 days;
this was followed by the implantation of 250 mg. of testosterone
and of a further 300 mg 3 months later and agat 2 months
later, Whereas before treatment with testosterone no mature
spermatozoa were found in his ejaculate, one month after the Jast
implantation 1t contaned 18,000,000 mature spermatozoa per
cubic centimetre.

Perlman (1949), who observed spermatogenesis in a patent

< hordi 11, i th o

wr

with 1z

and gonadotrophin, wrstes:
«A famsy struciuge, based principally on data demved
from a small number of meonclusive antmal expesiments
and 1nconsistent clincal experiences with humans, has
been erected to support the upwarranted contention that
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affects adversely the seminife tubules of

the testes and the process of spermatogenesis. Kinsell

reccndy dealt a severe blow to this structuze whcn he
resulting ina *“pan

cunuchoxd man from the administration of tcswszezm:c

proven, effective course of

gumdotmphms .
Dosage: Secep. 142.

CHRONIC HAEMOSPERMIA.

"The occurrence of blood in the semen may be due to a variety
of causes, the commonest, according to Parker (1942), being
sexual excess and tuberculous seminal vesiculitis, Huggine and
McDonald (1945) have d:smb:d seven. cises of unknown
=ticlogy, which had i over
long periods of time. As 3 :esuk of their investigations they
concluded that the site of the hemorrhage was in the seminal
vesicles. Six patients they treated with ethinyl eestradiol in
doses of oogmg. varymg from three times weekly to twice
daly depending on the response obmined Four patients had
complete repussions; in one the duration of treatment was too
bref and another was refractory to the oral administration of
westrogen. During treatment the volume of semen was greatly
reduced, but on d\smnunumg treatment st mume,d to normal,
with the i that in the 1l cases blood
was absent. The Tationale of astrogen therapy lies in the fact
that mstrogens i relanvely small doses depress or elinunate
the secrenons of the semunal vesicles,

Dosages See p. 142,

THE MALE CLIMACTERIC.
L O

s both sexes. The symptems mzy bc c!assﬁied as (a) ncnm-

rreiatary (B eerrhacawet

As Werner has pomnted out, probably a greater number of men
than women pass through the climacteric without evident
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dxslurbancc and, because of the belief that men do not have 2
ic pcnod the has been overlooked

or ignored in men. Goldman and Markham (1942) comment:

“Although we cannot use impotence or the symptoms of
prostatism or neuro-circulatory disturbances individually
as criteria for establishing the definite presence of
endocrine imbalance, the related presence of all or some
of these symptoms in 2 patient is indicative that we may
be dealing with the male climacteric”,

Schmitz (1937) administered Perandren to 42 patients with

symptorms attributable to the male chmactcnc and including
ner and early p

In 36 patients a d i was obtained. Klein

(1938) has reponed a similar succus in a patient of 54 years.

Werner (1939) described two patients in the climacteric,
both of whom had tachycardia, dyspncea, palpitations and
flushes and were completely relieved with Perandren. Thomas
and Hill (1940) obtamed remarkable improvement in two
patients with involutional melancholia treated with testosterone
propionate. Goldman and Markham (1942) have reported 7
patients suffering from an effort syndrome, together with
wcakn:ss, musaﬂar aches and pamns, xrmabxhty, depression
and 6 P to
Sumlarly i ry results were obtamned by
HeIIer and Meyers (1944) 1 20 patients treated with testosterone

All showed imp and relapsed when placebos
were substituted.

Sumonson, Kearns and Enzer (1944), 1 a well-controlled
experiment, cxamined the effects of methyltestosterone on the
fusion frequency of flicker and back-muscle strength of 6 men,
agcd 48 to 67 years, complammg of fatiguability, and observed

in therr p They luded
zhnt the mamtenznce of a hxgher level of male sex hormones
thas an mnfluence on the depression of working capacity with age.

From these results the use of Perandren in the treatment of
premarure senility and the male climacteric would appear to

be justified.
Dosage: See p. 142.
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BENIGN PROSTATIC HYPERTROPHY. -

‘The theoretical basis of the treatment of prostatic hyper~
trophy with Perandren has been discussed on page 63. As a
result of this experimental work a Jarge number of papers have
appeared, 1n some of which it is maintained that testosterone
15 of benefit in this condition, in others that these experiments
were 1ll-controlled and that there is no scientific evidence that
the hormone is of permanent value. Greene and Robson (1948),
discussing the problem, write:

“Although controlled experiments have disposed of the
hope that androgenic treatment would offer a cure for
enlargement of the prostate, the excellent results of
treatment in occasional patients cannot be gainsaid”.

Whereas Heckel (1940) found little improvement in the
symptoms and clincal course of 22 patients treated with testo-
sterone i and no histol in the prostate
of those treated and those untreated, Laroche, Marsan, Bompard
and Corcos (1937) obtained relief of dysuria and polyunia and
marked 1mprovement in some cases of incomplete retention;
voluntary mictunition was re-established 11t 72 per cent of their
patients with chronic complete retention. The results of Day,
Martin, Kutzmann and Kessler (1938), although not so striking,
were distinct; ble. They luded that

“Testosterone is effecuve in brnging about clnical
1mprovement i a large percentage of patients with beugn
prostatic hypertrophy, in inhibiting hyperplasia and
holding it 11 check at least temporanly”.

Hamilton and Gulbert (1938b), reporing the beneficial results
of Perandren therapy in 7 of 11 pauents with obstructive
symptoms, express the belief that

“The results obtained with androgemc substance do not
seem to be due to changes alone 1n the prostate; they may
possxbly ) due to mcxeased bndy vigor and muscular

POV

m patients under treatment for long pentods of time,
and (d) the size of the muscular viscera 1s mcreased”.
They summarize their findings as follows-
“Decreased body vigor and muscular tonus are emphasized



as factors in the phenomenon of urinary retention
commonly seen in males over 50 years of age. In such
patients male hormone substance has been observed to
mcrease body vigor and muscular tonus and to be
followed by a d in the It
is suggested that some large part of the bencit obtained
with male hormone substance is due to effects on parts
of the body other than the prostate”.

That an effect on the prostate may also be a factor js suggested
by a report on the diminution of size which occurred affer a
massive dose (100 mg. daily for 34 days) of Perandren:

“The bladder was again opened, and by palpation it
was estimated that the prostate had decreased in size.
It was judged that the gland was now only a third of its
previous bulk”. (Skarpey-Schafer and Shackman, 1939.
Sce also page 64.)

When Perand) lioration of in the
absence of any notewarthy effect on the prosmte jtself, the
improvement obtamed may be due to the increased tonus of
the bladder and the detrusor muscles and to the hypertrophy
of the urethra which testosterone may cause (Egger, 1944).

Summansmg, there seems to be some evidence that Perandren
in some cases without
neccssan]y ctfemng 2 m:asurable dimunution in the size of the
enlarged prostate, It is difficult to assess the divergent results
obrained from clincal experiments and no definite conclusion
can be reached at present other than that androgenic treatment
is d th worthy of tral.
The 15 icularly useful where

p

15 le, and in p ion for surgical treat-
ment. If carcinoma of the pmstatc is suspected, the use of
Perandren is contraindicated.

Dosage: See p. 142.

CARCINOMA OF THE PROSTATE.

It is now w:ll (sxablxshcd that estrogens are of benefit 1n
of the prostate with
metastases, alt.hough not a cure. The proneers of this method
of treatment were Huyggms and his collaborators (19412, b, ¢},
who found that injections of androgens caused a nse, and
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mscrauuu or m)ecuons of cestrogens 2 fall, in the serum acid
s had ly been shown by Gutman
and Gutman (1938) to be raised in most patients with metastatic
carcmnoma of the prostate, As a result of these findings, Huggins
ployed or the administration of for
noperable prostatic cancer and obtamed favourable results.
Both castration and cestrogens act mainly by reducing the supply
of androgens, but the actual mode of action of w®strogens is
uncertain, It is unknown whether they reduce the output of
androgen from the testes esther directly or indirectly through
the antestor pituitary or whether they have a direct antagonistic
effect on androgens or an action on the cancer cell itself.

Since the papers of Huggins and Ius collaborators, there have
been numerous reports bearing testimony to the beneficial effect
of Although 1t is g y agreed that
15 the correct procedure in early carcinoma of the prostate,
when the disease is confined to the gland, unfortunately this
may not always be possible, as symptoms frequently do not
arise untll metastases have occurred The admunistratton of
cx:sl:mgcns (e.g. Ovocyclin or Eticyclin) to these paucnu; often
P a marked all of the local
of micturitton 1mprove, pain resultmg from metastases is relieved
and the metastases may regress constderably. There may or
may not be any obvious change in the prostate itself. Patients
previously bedndden may gain in weight and subsequently be
able to lead fanly active ltves. It 1s mmportant that treatment
be continued jndefinitely mn reduced dosage, but even in spite

f

o relapse and death may occur,
Kearns (1942) and McCrea (1946) used ethinyl cestradiol in
the of prostauc cancer

and cbtamcd very favouxable results The side-effects of
eestrogenic therapy comstst of swellmg and tendemness of the
breasts, of the areola, i stenlity, loss of
Ubido, 1rritation of the skin, shight cedema and vertigo (Fergusson,
1946). McCrea found that the side effects with ethinyl
@stradiol were less intense than with stlbeestrol and Kearns
stated that there 15 less sumulation of the breast with ethnyl
estradiol and possibly Jess gastric mmtation. Androgens are
contrundicated m caranoma of the prostate as they may
accelerate 1ts growth

Dosage: See p. 142.




SEX HORMONES IN THE FEMALE

While there ate disorders arising in the female in which the
use of the female sex hormones, Ovocyclin, Eticyclin, or Luto-
cyelin, is indicated, there are some which are benefited by the
male sex hormone, Perandren. Jt is therefc idered advisabl
10 pf:in:( out that its prolonged administration to female pat§=1‘“57

changes be obs:tvcd; the dose should be reduced or the treate
ment suspended.

AMENORRH(EA
HYPOMENORRHEA
OLIGOMENORRH(EA.

Amenortheea is “usually due to a sub-threshold effect of
estrin on the uterus” (Bishop, 10373). Primary amenorrhea
results from fadure of development of the ovaries, which
may be primary or secondary to deficient secretion of pituitary
gonadotrophins, or from an inherent unresponsiveness of the
uterus to the action of ovarian harmones, In these cases the
uterus is usually small and the endometrium atrophic. In order
to build up the uterus to nommal size and to bring about

liferation of the end should be given
cyclically, esther as Eticyclin by mouth in doses of 00501
1mg. daily for 20 days or as § injections of § mg. of Ovocyclin
at intervals of 3 or 4 days. An cestrogen-withdrawal hemorrhage
may occur about 8 days after the Jast administration; treatment
should be resumed on the day after this has ceased In primary
amenortheea with a hypoplastic uterus several courses may be
necessary before bleeding 1s produced In the absence of 2
hzmorrhagic tesponse, an mtetval of two weeks should elapse
before the riext course of treatment,

In addition to ostrogens some authorities prefer to give
progesterone (Lutocychn) for a week or ten days during the
second half of the cycle, It is starred during the latter part of
the estrogen course and is given cither as Lutgcydin ‘Linguets’
in doses of 25-3omg. dady ot as Lutocyclin fomg  intra-
muscularly oo alternate days.

88




PRIMARY AMENORRH(EA.

condary sexual
showmng falere of development of se
fﬁ;ﬁ'ﬁ;ﬁfﬂf"rﬁarmﬁx with genadotrophic hormones and radiation
thesapy was unsuccessful

€venal therapy with estrogens and progestogens over a period of

T tedss tesytied in cyclical utenne bleeding, breast development and
1 ncrease of pubic and aedlsy hatr
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If the uterus is infantile, prok d with
may be necessary to enable the uterus to attain normal size
(Greenz and Robson, 1948). This may be effected by means of
Eticyclin by mouth 1n doses of 0 05 mg. daily or Ovocyclin P
or B in doses of 5 mg. intramuscularly every 5 days. It may
be a year before full uterine growth is obtained. Treatment
will be unavathng if the uterus is refractory to stimulation,

KRaufmann (1937) stated that the hormonal treatment of
primary amenorrheea does not cause subsequent spontaneous
menstruation. This is the experience of most observers (e.g.
Bishop, 1949) and therefore the treatment of such cases will
have o be continued indefimitely. For this reason and because
these patients are sterile, some endocrinologrsts consider treat-
ment unnecessary, but therapy may often be instituted with

dvantage erther for psychological reasons or to imprdve any
symptoms of ovarian deficiency that may exst.

Primary or functional amenorrheea of puberty usually
Tequires no treatment as menstruation often becomes established
spontaneously in a year or two, the conditon betng nothing
more than delayed puberty, Treatment, however, should not
be delayed too long, as utertne hypoplasia may ensue and be
difficult to correct If therefore menstruation fails to occur
after a period, therapy is d. Its
employment during several cycles may bring about normal
menstrual thythm,

Secondary amenorrheea may be due to many psychological
and general causes. If such a cause 1s present it should first be
dealt with before recourse to endocrine therapy, for its successful
P e e D Al —me

(Greene and Robson, 1948).

Ethinyl cestradiol (Bticyclin) is as effective as cestradiol
benzoate or dipropionate (Ovocycln B or P) Birnberg, Livmgston,
Rurzrok and Sherber (1947) treated 24 patents with primary
or secondary amenorthea with o 05 mg. of ethinyl cestradiol
daily for 20 days and 1n most cases an cestrogen-withdrawal
bleeding occutred. They found that larger doses and more

prolonged treatment were usually required 1n those with primary
amenorrheea,
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Zondek’s Rapid Method. A more rapid method of treating
amenorrheea has been devised on the grounds that induction of
the initial proliferatton of the uterint mucosa by means of
estrogen is unnecessary (Zondek, Rozin and Vesell, 1940). In
cases of secondary amenorrheea of less than two years’ standing
Zondek (1942) obtained satisfactory results by admini in
one injection 12'5 mg. of progesterone and 125 to 2:§ mg. of
eestradiol benzoate on ¢ach of two successive days, In cases of
more than two years’ duration he induced bleeding with a
total dose of 50mg. of progesterone alone distributed over 2
period of 2 to § days. In primary amenortheea he found that
the §-day treatment with progesterone failed, but that bleeding
occurred if prog: was bined with gen, 10mg.
of progesterone and 1 mg. of stradiol benzoate being given
daily in one injection for § days. In all types bleeding usually
occurs 3 to § days after the last injection.

Berlind (1943) obtained simular results by this method,
although he points out that spontancous normal menstrual
thythm does not necessarily follow and that in no case of
primary amenorrheea did bleeding take place in subsequent
months without therapy. Finkler (1944) has also reported
success with this method.

Dosage: See p. 143.

ESSENTIAL DYSMENORRH(EA.

There are hypotheses ing the cause of
essential dysmenortheea, The view that it is due to increased
uterine contractions resulung from an excess of astrogen or a
defici of p s been ioned (Moir, 19363
Bishop, 1947); so also has the hypothesis that it 1s caused by

of an ill-developed uterus (Bishop, 1947). Moir
(1936) has shown that the acme of pain corresponds to the
disappearance of pulsation 1n the uterine artery, suggesting that
the pam 1s due to ischzmia and is analogous to that of angina
pectoris and intermuttent claudication. The causes of such
ischzmia may be numerous, but in some patients 1t may be
brought about by uterinc contractions; whether these are duc
to excess of eestrogen 18 doubtful. A further view 15 that it is
caused by engorgement of the pelvic vessels leading to com-
pression of the nerve-cndings and consequently pain.




TREATMENT 91

@strogen Therapy. Wilson and Kurzrok (1938) consider
that dysmenorrheea arises only in patients in whom ovulation
has occurred and who therefore have a corpus Juteum and a
secretory endometrium. They advocate the use of cestrogens
during the first haif of the menstrual cycle and claim satisfactory
results in as many as 70 per cent. of their cases. Sturgis and
Albright (1940) support this view and suggest that cstrogen
acts by of fi
of the anterior pmmzu—y and hence prevcnm ovulation, Bishop
{1947), while agreeing that cestrogens relieve some cases of
dysmenortheea, suggests that they may act by abolishing
1schemia. Lyon (1943), however, has followed the basal body
temperature (see p. 54) in patients with dysmenorrheea, ovulation
being ind: d by a nse of temp He found that when
ovulation was suppressed by means of cestrogens, dysmenorrheea
did not occur. This effect was achieved by giving 0 05 mg. of
ethinyl cestradiol daily by mouth, starting on the 4th or sth day
of the cycle and continuing for 21 to 24 days. Treatment had
0 be repeated monthly, as rehef was not permaneut, but in order

to avord prod | hyperplasta, 1t was omutted for
one month 1n every three,
P Therapy. Inw who adhere to the

view that excess of cestrogenic hormones causes severe and
panful utenne contractions and that the corpus luteumn hormone
inhubits this effect consider that progesterone is the rational
therapy for dysmenorthaa (Campbell and Hisaw, 1936).
Soule (1941) has stated*

“There is a general consensus of opnion that this form
of therapy (progesterone) gives good results. There is
complete relief of dysmenorrheea in half or more of all
patents treated”,

Soule treated 28 patients with ethisterone (anhydrohydroxy-
progesterone) orally. Twenty of the 28 patients were benefited,
an madence of 71 per cent. He found that the opumum dose
was gbout 6omg, daly for § or 6 days immediately pre-
menstrually, but that m no mnstance was permanent relief
obtamned.

Greene and Robson (1948) have observed that endometral
bxopsxes performed on women suffering from dysmenorrheea
point to the conclusion that some of them show no corpus
luteum activity and that 1n many of these the adnunistration
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of progesterone is highly effective. They consider that it is
more likely to be efficacious in women with feminine physigue
and a well-developed uterus,

Androgen Therapy. In certain cases of dysmenorrhea
Perandren may be effective. It may act by relieving pelvic
congestion. Salmon, Geist and Walter (1939) tabulate as follows
the results of the treatment of 30 patients complaining of
dysmenorrheea and of ages varying from 15 to 45 years.

(@) Results of Treatment of 30 cases.

Satisfactory vesults .. . . . 26 cases
Complete relief .. . . .. 22cates
Incomplete relief .. . . . 4 cases

Farlures .. .. .. . . 4 cases

(5) Follow-up of 25 cases.

Symptom-free from 3 to 24 months after

cessation of treatment 14 cases

Slight recurrence of pan after 2 months . B cases

The dosage employed amounted in most cases to 250-300 mg.
testosterone propionate given during one cycle, commencing in
some cases during the first weck and in others on the 15th or
16th day of the cycle. No undesirable effects were produced
by this dosage, although the adminstration of 500 mg. within
the same period p d signs of Jinisation. Similar
results were reported by Greenkull and Freed (1939). Rubinstein
(1939), discussing the rationale of the use of Perandren in
dysmenorrheea, attributes the good results obtained to the
nhibition of follicular maturation and ovulation and a relaxation
of the my ium Rubmstein and Abarbanel (1939) i
the results obtzined in the treatment of 26 cases as follows:

“Testosterone propionate has been found to relieve most
cases of essential dysmenortheea. It has not been as
belpful in organic or anatomucally determuned dysmen-
orrtheea,”

Of the 26 cases, 16 obtaned complete relief, 4 were partially
relieved, 4 failed to respond to the treatment and 2 expenenced
an exacerbation of the symptoms.

Cantor, Vant, Conn and Huston (1942) mainmin that “the

androgens”. They gave

ective remedy is found in the
most eff medy sromg. on days, the first

Prop
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dose being on the day prcvmus to the usual time of onset and
emg the pertod during
wlnch i symptomms were usu::lly present. erhop (1947) recommends
of the cycle in
dascs of 10 or 15 mg. daily by mouth, or imections of testo-
sterone propionate I0mg. on alternate days during the pre-
menstrual and menstrual weeks.

Dosage: See p, 144.

PREMENSTRUAL TENSION.
Premenstrual tension is deﬁncd by Buhop (1949) as a syndmme
and d d by

of nervous tension, seri p 34
a bloated feeling of abd 1 ion and i severe
headaches and Igia. He ders that it is probably due
to defective prod of p with p
inactivation of It has been d that

is essential for the nmormal metabolism of astrogen The
symptoms are sometimes relieved by the admumstratton of
progesterone or ethisterone or low doses of androgens during
the second half of the cycle (Biskop, 1949), the rationale of
this therapy being that it the excess of

Dosage: See p. 144.

FUNCTIONAL UTERINE BLEEDING.

Functional uterine bleeding may be defined as uterme bleeding
which appears in the absence of gross lesions, at unexpected
tmes and in abnormal amounts (Rickardson et al., x941). All
orgamic causes of uregular utemne hemorrhage should be
excluded before regarding such a case as “functional”, The
diagnosts of functional uterine bleeding resolves self into a
i 1

is of |
Funcuonal utermc bleeding mns:sts of vanous chmml and
- mm“m,
atrophic

(&) Hypermenorrheea, or menorrhaga, which may be defined
as pmlonged bleeding at the tume of menstruation.

®) P heea, ve. sk of the cycles
so that bleeding occurs too frequently.
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(6) Metrorthagia, or irregular bleedings during an apparently
normal cycle,

(d) Intermenstrual or mid-cyclical bleeding.

(¢) Metropathia hemorrhagica, which is mamfested by
severe, prolonged and irregular bleeding with long
intervals of amenorrheea,

Functional uterine bleeding may occur at any time betweet
the menarche and the menopause. The ztiological factors 3
obscure. It may be related to imperfect formation of the corps
luteum, so that the endometrium is subjected to the pmlongcd
action of eestrogen. Bleeding may occur as a result of Gstroge?
being at the “threshald” or bleeding level; or the eestroge?
Ievel may be higher than this, causing a period of amenortheed
and bleeding ensues when there is a sudden fall in the Jevel of

( g hd, I bleeding). The dition may
arise in both ovulatory and anovulatory cycles.

Intermenstrual bleeding occurs ar about the time of
ovulanon. There is a disturbance of the hormonal equilibrivm
between the time of rupture of the Graafian follicle and the
formation of the corpus luteum, It is suggested that at this
period there is a transient fall in the level of wstrogen and 2

hdrawal bleeding (MacGregor, 1938b)-

Metropathia hzemorrhagica is a separate pztbologial
entity. It is associated with farlure of ovulation and persistenc®
of the Graafian follicle Characteristic features of the ovaries
are absence of actve corpora lutea, Graafian follicles in various
stages of development and “cystic” degeneration. The endo-
metrium shows hyperproliferation which has not undergonc
P iopal or secretory fe jon and the cystic nature
of the glands imparts a “Swiss-cheese™ pattern to the lesion.
Portions of the endometrium become necrotic and are cast off,
but i their place renewed growth occurs. It is thought that
these changes are brought about by the action of cstrogen
which 15 unopposed through lack of progesterone. There are,
therefore, prolonged hzmorrhagic phases for four to eight
weeks, followed by periods of amenorsheea lasting for several
weeks.

Funcuonal utenne bleeding may be treated by cestrogens
(except in the case of hia), or
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Estrogen therapy. “Probably l.h: most dramauc rtsul( of
the use of sex h gy is the i
produced by @strogen in ases in whxch the blcedmg has bcen
prolonged and is alarmingly heavy. High doses given every
four hours will arrest the hzmorrhage in 24 to 36 hours”
(Bishop, 1949).

Kamnaky (1940), McGinn (1942), Bickers (1944, 1946) and
others have also found that Jarge doses of estrogens are effective
in checking functional bleeding. Karmaky has reported that
87 per cent. of his patients, in whom uterine bleeding had been
checked with cestrogen, subsequently had normal menstrual
periods and McGnn made similar observations. (Estrogen acts
initially by raising the blood level above that at which bleeding
occurs and M¢Gmmn has suggested that the subsequent pormal
period is due to the inhibitory effect of wstrogen on the anterior
pituitary, so that the ovary is given a period of rest and thereby
normal ovarian function and menstruation are restored.

Hamblen, Cuyler, Pattez and Axelson (1941) use eestradiol
benzoate or some natural cestrogen to check the bIcedmg and
follow this with cyclical ing of the admuni
tion of eestrogen durning the first l:zlf of lhe cyd: and corpus
Tuteumn (as during the
second half. In gencxal this mtment is given until pormal
cycles are established and is found to be effective in most cases.
McGinn (1942) has also found a regumen of this type to be most
successful.

Bickers (1946) used :lhmyl (:Stmdlol mn I2 patients with
y results It was given
m doses of o 3mg daly x’ur 20 days and bleeding stopped in
all panents except one within sz days of staring treatment,
Progesterone, § mg., was ijected daily during the last five days
of ethinyl cestradiol admimstration and at the end of this treat-
ment normal menstruation occurred withim five days. Sub-
sequently, from the sth to the 25th day of the cycle the treatment
was repeated Bickers clatms that thxs treatment over a period of
three months gular in
about 70 per cent of cases after the treatment is discontinued.

Progesterone Therapy. P; has been
used 1 the mreatment of functional uterine bleedmg. The
raponale of 1ts admintstration is based on the view that the
conditon 18 due to defective secretion of progesterone, so that

<
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(1) the end ium is subjected to the prol d action of
estrogen, and (2) 1 hedding of the end i

which limits menstrual bleeding, does not occur, The complete
hedding of the end ium and curtailment of

bleeding as a result of the action of progesterone has been
described as a “medical curettage” (Albright, 1938). MacGregor
(1938b) has suggested that progesterone brings about increased
elmmation of estrogen by urinary excretion and by conversion
1nto less active forms, so that the blood-level of active cestrogen
is reduced. Swmith, Smith and Pincus (1938) have also postulated
that progesterone controls bleeding by inducing normal metabol-
ism of cestrogen.

Greenblatt and Kupperman (1946) have dsscussed progesterone
therapy for the control of menorrhagia They point out that
progesterone has been placed 1n disrepute by a number of

linicians for the of this di because upon its

withdrawal further bleeding ensues; they emphasize that “the
progesterone-withdrawal bleeding should not be mistaken for
2 prolongation or resumption of the menorrhagic syndrome,
but should be designated arrest of bleeding according to plan”.
‘They write:

“Arrest of bleeding according to plan may be defined as
follows: When preparations are administered
for penods of from three to five successtve days, either
parenterally in doses of § mg. to romg daly, or orally

in the form of
in doses of from 100mg. to 1somg dunng a period
of ! uterine bleed, b h may cease,

slow down or continue unabated dunng therapy. About
two or three days after withdrawal of medication the
bleeding suddenly may mcrease, continue for three or
four days and then may stop abruptly or taper down
and halt slowly In all, utenne bleeding continues for
six to ten days after cessaton of therapy and closely
resembles that of a normal menstrual period. Moreover,
this latter phase will be succeeded by the desired period
of amenorthea. Unless this phenomenon . ... is
apprectated, the clinican may conclude that progesterone
therapy increases bleeding and accordingly is contra-

indicated”,
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P is indicated 10 the of hi:
bamorthagica. Scowen (1944) gave 20mg. of progesterone
intramuscularly on alternate days over a period of eight days.
He found that bleeding was intensified for four to seven days
and then ceased. Dunng each premenstrual week the course
was repeated and the dose gradually reduced, Eventually only
5 to 10mg. were required each month and after six courses

inued pormally without further
treatment. He obtained similar results with ethusterone by
mouth in a total dosage of 200 mg. duning the eight days.

To quote Buhop (1949), “Metropathic floodings may be

by giving p to induce a
medrcal curcttage two to three weeks after cessation of the
last bleedmg cpisode and therefore before the h
bout is due to begin. ithdrawal
blecdings may be induced at any convenient regular interval,
such as every 28 days.” (Figure 13.)

ETROPATHIC ¢P6ODE  #ROGKsYERODN
1 4
"“m cal 3 -unmgé i e

Iy

M 1 Ll‘Ll PR ™ ™

Veeks

of flcoding by 1nduction of medical
curettage by progesterone
Reproduced by courtesy o/ Dr P Al F Bshop and the Editor of the
“ Britegk Medscal Journal ™

Fi6. 13.

Androgen Therapy. It has beenshown (p 56) that Perandren
will arrest the menstrual cycle m monkeys for as long as 1t 1s
admunustered, that no harmful effects are demonstrable and that
menstruation recurs normally when the treatment 1s suspended.
Testosterone propionate will also inhubit menstruation 1n the
human female (Papanicolaou, Ripley and Shorr, 1939); doses
of 100-300 mg. per week appear to be necessary to produce
thus effect (Spence, 1939a)

Loeser (19382) treated 5 mses of meporthagia, probably due
to sm:
with doses of 50 mg. on altematc days for two w:clu found that
the menstrual flow was delayed by 8 to 10 days and was scantier
and of shorter duraton. With a total dosage of 500 mg. menstrua-
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tion was missed altogether and curettage revealed an atrophic
endometrium. Five other cases of menorrhagia of unknown
@tiology reacted in a similar manner, He concluded that testo-
sterone probably acts by inhibiting the jon of gonado-
trophic hormone by the anterior pitustary, thus preventing
nipening of the ovarian follicle.

Foss (19382) also obtained good results in 16 cases of menory-
hagia and metrorrhagia and observed that the treatment brought
about inhibition of endometrial proliferation and maintained
the endometrium in the resting stage, presumably by inhubrting
the production of dotrophic 1 ing, he

“Metrorrhagia and menorrhagia can s a rule be controlled
by i of propi in ad doses.
The amount required depends on the clmical findings
and the pathology of the condition”.

_ Similar results have been obtaned by other observers. When
given 1n doses of 25 mg. daily for two or three days, testosterone
propionate may control bleeding within 24 hours (Salmon,
Get‘rt), Gaines and Walter, 1941 ; Cantor, Vant, Conn and Huston,
1942).

Greenblatt and Kupperman (1946) have observed that if
) hage is not satisf: 1 led with prog !

after a progesterone-withdrawal bleeding will occur and will
be followed by a normal period of amenorrhaa, The subsequent
admimstration of progesterone before each period wall promote
normal menstruation

Dosage: See p. 144.

Intermenstrual Bleeding, If the bleeding is slight, treat~
ment may not be necessary. When treatment g5 indicated pro-
g or and may be effective. In order
fo maintin the integrity of the endometrium during the bref
period of cestrogen withdrawal, § mg. of progesterone may be
given daily for 4 days, starting 2 to 3 days before the expected
date of bleeding. A sumilar sesult may be obtained by com-
pensating for the fall of the cstrogen level by the o;al
admunistration of an estrogen. The third method is to give
10 mg. of methyltestosterone daly for 6 days, starting three
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days before the bleeding is due, An argument against the

of and is that they may
mterfere with the normal course of ovulation. It would appear
that progesterone is the more rauonal form of therapy.

Dosage: See p. 145.

STERILITY.

As in the male, the causes of stenhity in the female are
numerous and it is beyond the scope of this book to discuss
them, A rational m:thod of treatmg stenhty duc to failure of

lation is the
but their use may be \msucccssful Small doses of @strogens
sometimes stimulate pituitary actiity Marrian and Butler
(1937) and Folley and Malpress (1941), as a result of their work
on cattle, are of the opinion that cestrogens undcubtedly cause
4 reactivation of a quiescent antenor pituitary and in suitable

doses the of i Buhap (1949)
has stated that in the of
u-stmgcn, followed by and may

the pituitary to release jts gonadotrophins in !he correct
Proportions to induce ovulation. He writes:

“Three or four courses of low to moderate doses of
testrogen given daily for three weeks, and ethisterone 1
addition during the third week, with a week’s interval
between each course, may occasionally be followed by
one or two ovular cycles, dunng which st might be possible
for conception to take place”.

(Estrogens are indicated if there is reason to believe that
sterility is due to under-development or deficient monlity of
the Fallopian tubes, whereby the ovum fails to enter the uterus.

Defective formation of the corpus luteum leading to proges-
terone deficiency may result in farlure of nidation of the fertilised
ovum. Such a condition should be suspected if there 15 a low
urinary output of pregnanediol, the degradation product of
progesterone. It is treated by giving Lutocychn in doses of
10 mg. on 2lternate days during the second half of the menstrual
cycle or 300 mg. of Lutocycln ‘Linguets’ throughout the
same period.

Brown (1948) is of the opinion that the importance of mdaton
of the ovum has not been sufficiently stressed; treatment based
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tion was missed altogether and curettage revealed an atrophic
:nglomeuium. Five other cases of menorrhagia of unknown
ztiology reacted in a similar manner. He concluded that testo-
sterone probably acts by inhibiting the ion of gonado-
trophic hormone by the anteror pituitary, thus prevenung
ripening of the ovartan follicle,

Foss (19382) also obtained good results in 16 cases of menorr-
hagia and metrorrhagia and observed that the treatment brought
about inhibition of endometrial proliferation and maintained
the endometrium in the resting stage, presumably by inhibiting

! d hic ising, he

the prod of ormone,
states:
“Metrorrhagia and menorrhagia can as a rule be controlled
by 1mjection of i in ad doses.

The amount required depends on the clinical findings
and the pathology of the condition™,

Similar results have been obtained by other observers, When
given 1n doses of 25 mg. daily for two or three days, testosterone
propionate may control bleeding within 24 hours (Salmon,
Geis!), Gaines and Walter, 1941; Cantor, Vant, Conn and Huston,
1942).

Greenblatt and Kupperman (1946) have observed that if
hzmorrhage is not satisfactorily controlled with progesterone,
the combination of 25 mg. of testosterone propionate and 10 mg
(€ mesmnraunma dalle fae olcaa on fua dave de nfren enecessful.

g . - it
be followed by a normal perrod of amenorrhaa, The subsequent
admnystration of progesterone before each persod will promote
normal menstruation.
Dosage: See p. 144-
Intermenstrual Bleeding. If the bleeding is slight, treat-
ment may not be pecessary. When treatment 15 indicated pro-
gents or and may be effective. In order
to maintamn the integrity of the endometrium during the brief
period of hd, J, smg. of p may be
given daily for 4 days, starting 2 to 3 days before the expected
date of bleeding. A smmilar result may be obamed by com-
pensaung for e £ of the osteogen level hy.thc aral
admunistration of en astrogen. The third method is to give
10mg. of methyltestosterone daily for 6 days, starting threc
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days bcfcre the bleeding is due. An argument sgamst the
of and 2nd: 15 that they may
interfere with the normal course of ovulation. It would appear
that progesterone is the more rational form of therapy.
Dosage: See p. 145.

STERILITY.

As in the male, the causes of sterility in the female are
numeroys and it is beyond the scope of this book to dscuss
them. A rational umhod of treating sterihity due 10 failure of

it is the i jon of d
but their use may be unsuccessful Small doses of cstrogens
sometimes stimulate pituitary activity. Marrian and Butler
(1937) and Folley and Malpress (1941), as a result of their work
on cattle, are of the opimon that cestrogens undoubtcdly cause
a rwcnvauon of a quiescent antenor pituitary and in suitable

doses the of i Buhop(l949)
has stated that in the of non-
@strogen, followed by and irul

the pituitary to release its gomadotrophins in the correct
Proportions to mnduce ovulation. He writes:

“Three or four courses of low to moderate doses of
astrogen given daily for three weeks, and ethisterone in
addition during the third week, with a week’s interval
between each course, may occasiopally be followed by
one or two ovular cycles, duning which it might be possible
for conception to take place”.

(Estrogens are indicated if there is reason to believe that
stenility is due to under-development or deficent motility of
the Fallopian tubes, whereby the ovum fails to enter the uterus.

Defective formation of the corpus luteum leading to proges-
terone deficiency may result i falure of nidation of the fertilised
ovum. Such a condition should be suspected if thefe 15 a low
urinary output of pregnanediol, the degradation product of
progesterone, It 15 treated by giving Lutocyclin in doses of
10 mg. on alternate days during the second half of the mmsu'ual
cycle or 300 mg. of L ‘Linguets’ th the
same period.

Brown (1948) is of the opinton that the importance of nidation
of the ovum has not been sufficiently stressed; treatment based
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upon the assumption that many cases of infertility result from
difficulty experienced by the ovum in embedding itself in the
endometrium has proved to be successful in an appreciable
number of his cases,

Dosage: See p. 146.

THE CLIMACTERIC.

It is perhaps not sufficiently realised that symptoms of the
climacteric (change of life) may precede the menopause
(cessation of menstruation) by several years and, on the other
hand, may occur for the first time some years after a symptomless
menopause. In an exhaustive study of the chmacteric syadrome
in 1,000 patients Hawkinson (1938) wrote:

“The subjective symptoms may appear years before the
amenorrheea and may persist into old age. In 743 per
cent. of the patients with patural menopause the
symptoms appeared months after the amenorthes . . . «
However, in a small group (5-2 per cent.) the symptoms
were delayed from five to twelve years after the cessation
of menstruation”,

As 2 result of the observations of numerous investigators it
has been established beyond doubt that climacteric symptoms
are relieved by the administration of cestrogens (Biskop, 1937b;
Hamwkinson, 1938; Donald, 1938, Murless, 1939). Vasomotor
disorders, which are the symptoms most directly referable to
cestrogen defictency, respond most satisfactonly to treatment
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becomes formed from the 1 to the Gestrous type.

An effective and convemient eestrogen s ethinyl astradiol
(Eticyclin), the most potent of the oral astrogens. It has the
advantage that it is a dervative of the natural estrogen. Lyon
(1944) found that the climacteric symptoms—vertigo, hot flushes,

ing, headaches, hyp rritability, ja, fatigue
and leucorrhea~were controlled with quite small doses of
thinyl diol factory relief of has also been

obtained within

a few days by other investigators (Salmon,
Geust, Walter and Mintz, 19413 Watson, 1942; Soule, 1943
Harding, 1944 Wiesbader and Filler, 1946).
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DATA ON THE MENOPAUSE (Natural) in
841 PATIENTS

AVERAGE AGE at onset of SYMPTOMS oo 408 years
AVERAGE AGE at anset of AMENORRH@EA .. 444 years
AVERAGE DURATION of SYMPTOMS oo 372 months

AMENOHRHOEA

STATE OF
MENSTRUATION
{Percentages)

SCANTY

IRREGULAR
MENORRHAGIA
ME’I‘RORRHAGIA
NORMAL
239 202

DATA FROM {1938), “The "
F. Amer, med, Ass. 112,390,

Fra. 14.
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strogen sometimes benefits the arthritic pains which may
occu at this time of life. In senile vaginitis cestrogens are specific,
MacGregor (1938a) reported complete cure in 8 of 15 patients
with doses of cestradiol benzoate varying from 10mg. weekly
to 1o mg. daily according to the severity of the condition. The
other 7 patients were almost completely relieved of their
ymg Vaginal supp ies were disappointing, bectuse
the atrophic state of the vaginal mucosa did not favour absorption
In prutitus vulvae cestrogens are equally successful. Hawkinson
(1938) found that 20 of 23 patients obtained complete and
lasting relief with this treatment. Ulcerative stomatitis, kraurosis
vulvee ang levkoplakia vulve are pausal conditions which,
except for leukoplakia, respond well 1o estrogen therapy.

Sevringhaus (1944), reviewing endocrine therapy of the
climacteric, considers it wise to start with generous doses in
order to secure prompt improvement and thereby convince the
patient of the value of persisting 1n the treatment. If refief is
ot obtained within a week the dose should be increased, other-
wise it should be reduced gradually to the minimal effective
dase.

Psychic Disturbances: Involutional Melancholia,

The most frequent minor psychic disturbances occurring at
the tme of the cl are excitabihiy, iritability, nervous-
ness, depression and failing memory and power of concentration.
(Estrogen treatment may succeed in abolishing these complaints,
although mental depression 1s often refractory. Harding (1944)
found ethiny! cestradiol to be much more beneficial in the treat-
ment of mental depression at the climacteric than any of the
other natural cestrogens he used.

The results ob d in involutional melancholia are at
variance, but Danziger (1944) considers that there is definitcly
2 group of cases of true hypogonadal deficiency in which speaific
treatment with cestrogens js capable of giving cxcellc::t results,

[ N PSR,
1 . . . o, .

F ble results 10 involutonal holia were previously
obtained by Jones, MacGregor and Tod (1937), Hawhinson
(1938) and Dynes (1939). The optumal dosage appears to be the
equivalent of § mg. of Ovocyclin P three times weekly for three
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to four weeks, reducing to § mg. twice and finally once a week
according to the response.

(Estrogen therepy therefore appedrs 10 be of po value in
ann:ty states d with the ic, but of con-

le value in jnvolwtional d ire and anxiety states

connected with this nme of life. It is not suggested that
involutional mdznchoha lS due solely to u:tm«cn d:ﬁcx:, but
that the psych by the y
sudden withd ‘ofa having 2 profound i
on the female may precipi a psychosis in pre-
disposed cases.

Dosage: See p. 146.

LIBIDO.
Frigidity,
Frigidity may be caused by hormonal or by psyc.bo[ogxml

factors, but does not arise after

are usually ineffective in jts treatment, even when thcy are given

in large doses. On the other hand, more consistent results are

obtained with androgens, Salmon and Geist {1943) studied the
effect of androgens upon libido in a group of 101 women who
were being treated fot some endoctine disorder. The zndrogms

were
as pellets of ly or as methyl-
testosterone omlly Al but 1 13 reported some increase in livido;

20 noted excessive stimulation, which snbsided within 2 to 4

weeks after treatment was stopped. The authors conclnde that

androgens have a thr:d'nld acuen, musm,, (a) an mcxmsed
ibility to psy

s:mmﬂty of the external genitalia, pamculaxly nf the clitoris

and () 2 greater mtensity of sexual gratification. Greenblatt

(1943) also observed that the implantation of testosterone

propionate ;n doses vatying from 25 to 400mg restored Libido

m va;ln 1 whom it had wanad and oencludcd xhat Lhe

Vet o,

Tanted

owntment.
Dosage: See p. 147,



104 THE SEX HORMONES

Excessive Libido,

Some women exhibit varying degrees of nymphomunia during
the premenstrual week and i these endometrial biopsies aﬁen
reveal an fict p p of the
Folk the admi i during the fast
half of the menstrual cycle therc is frequendy a decline int
sexual urge (Greenblatt, Mortara and Torpin, 1042}, In 1 serics
of 23 women, w whom pelfets of progesterone were implanted
for various gynzoological disorders, in over one half there was
a decided depression of libide, which was partieularly rmarked
in several in whom libido hed been exsggerated (Greenmblett,
1943). It appears that progesterone {and abso deoxycortone
acetate in larger doses) may suppress sexual desire,

Dosage: See p. 147,

MASTOPATHIA (FIBROADENOSIS)
PAINFUL BREAST.

Dgsmarest and Capxram {19373, 1937b) successfully treated
chropic masgys with testosterone acetate and  propionite
Treatment was initiated 2 days before the antcipated period
of pan and was suspended 2 days before the waser of the
menstrual flow, recommencing 16 days after irs cessation.

‘They believe that this treatment suppresses the attacks of
mamtnaty congestion whuch precede menstruation; dimitushes
and acrests chronic mastitis, particularly when of recent origua,
causes 4 dininutions o disappearance of adenomatous nodules;
reacts favourably on the painfisl atracks which occur i eysue
disease of the breast; 15 of lttle use where there are farge cysts
of long standing; in many cases, parseularly in young gils
in whom a muilaung operation is to be aveided ar all costs,
the treatment s of great value.

Turpanlt (1937} places panfd breasts i 3 categones:

(2) Pawm occurs 8-12 days before onset of menses—due 10

excess of folheufar hormone at the time of ovulation.

(b) Pain accurs 3-8 days before the menses—dug to a relative
excess of progesterone.

Pain oocurs 1-3 days before the menses——due to relative

@
excess of follscular hormene,
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An cxperience of 53 cases showed that Perandren gave
excellent results in groups @ and ¢, but faled in group 5.

In groups a and ¢, the author suggests, the symptoms were
attributable to an excess either of wstrogen or of gonadotrophic
h The inistration of P d ly counter-
acted this excess, In group , in which there was a relative lack
of @strogen, small doses of an cestrogenic hormone were given,
as Perandren in some cases d the condition, The usual
dose of Perandren employed was §-10 mg. except in the case of
some young girls who were particularly semsitive to the trear-
ment and required only 1-2mg. daly. Success was often
obtained after 2 period of treatment lasting for one month,
Sometimes 1t was necessary to persist for four months. Bender
(1937) concurs with Turpault’s classification of painful breasts
He teated 12 cases with i
cures were obtained in 4, while 6 showed a significant improve-
ment, The 2 fajlures were in Turpault’s second category. No
harmful effects were observed. Loeser (1938a) secured the
dsappearance of the lumps in 2 cases of chromic masutis as a
result of with i

A more thorough study of the effect of testosterone propionate
in chromic mastitis has been undertaken by Spemce (1939a,
1936b) The ages of the patients ranged from 19 to 52, the
majority bemg in therr fourth decade. In some the pain was
continuous, whle 10 others 1t occurred only 1 the 7 to 10 days
before the period. Half the pauents had no palpable abnormality
of the breast, while the other half had easily palpable lumps 1n
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continuous, but only during the last half of the cycle “vhcn the
pan occurred only durning thus phase. The initial dose was 25 mg.
twice weekly for a few weeks. This dose was increased if the
response was unsatisfactory The total dosage recewved varied

bly, some patents i Yo0~500 mg , while others
receved as much as 2,000mg, or even more. Spence’s con-
clusion 2s to the utlity of the treatment 1s:
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“The results with are
in that it brings about dramatic relief of pain and in some
instances dimunution 1o the size of the nodules.”

He adds that testosterone propionate should be used with
caution in women, as signs of masculinisation may appear
with high doses, He subsequently found that the inunction of
the breast with an of or pro-
pionate in doses of 3 to 10 g, of active substance relieved
mammaty pain in 6 of 8 patients so treated and that because
of the small doses required the danger of masculinisation was
eliminated. (Spence, 1940C)

Dosage: See p. 147,

THREATENED ABORTION, HABITUAL ABORTION.

is indicated in the of those cases of
due:xtened and habxmal abortion in thch thcre is evidence of
y 1e, a di

of prcgnanedml This may be determined by the Guterman
(pregnanediol excretion) test, which is carried out on the eatly
morning specimen of yrine and 1s completed within three hours
(Guterman, 1944). Bender (1948) investigated the value of the
test for determining in any given case of threatened ahortion
whether progesterone should or should mot be administered.
His findings were as followsi~—
(1) Forty-two cases of threatened abortion in wlnch zhe test
was positive, 1¢. o evid ol
of 11 treated with progesterone, 7 aborted and 4 did not
abort; of 31 pot weated with progesterone, 6 aborted and
25 did not abort.
) Twenry—sxx cases in wh:cb the test was negative, ie.
o of 14 treated with
pmgestemne, 2 abor!ed and 12 did not abort; of 12 not
treated with progesterane, ¢ aborted and 3 did ot abort.
He quotes McCormack’s (1946) Bgures in a series of 30 cases
parallel with Group 2, ie. of 1o treated with progesterone,
2 aborted and 8 did not abort and of 20 nor reated wath pro-
gesterone all aborted.
Bender concludes (1) that there is no indicanon for treating
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with the hormone cases without progesterone deficiency, and
{2) that where there is progesterone deficiency the prompt
administration of the hormone averts abortion in a large propor-
tion of cases. He writes: “When it does not, it may be that the
condition is already irreversible or that there are additional
factors present favouring abortion. If, however, progesterone
15 not given to progesterone-deficient cases, abortion nearly
f

alwayscnsues Ithough there is a possibility o
cure”,
Bishop (1947) advises i jons of Jomg. of

daly in cases of threatened abortton until the bleeding ceases
or until abortion becomes inevitable. Larger doses than this,
e.g. 25 mg, daily, may be necessary.

Progesterone has always been shown to be of definite value
in the treatment of habitual abortion when this is due to deficiency
of progesterone. All observers agree that to be effective it should
be started early in pregnancy and continued until about the
seventh month, According to Bishop (1947, 1949) cthisterone
should be given in doses of 30 mg. daily during the second half
of cach menstrual cycle once pregnancy bas been planned and
as soon as a period has been missed 200 mg. of progesterone
should be implanted as pellers. An alternative method is the

lar injection of L lin in doses of 25 mg. twice
a week or etlusterone (Lutocychn ‘Linguers’) may be given
sublinguaily.

The use of p and has been
advocated 1 the treatment of babrtual abortion on the grounds
that since both bormones are believed to anse from the same
sources dunng a defici of may be

by a defici of and that a sy is

berween the two hormones ewsts. Vaux and Rakoff (1945)

employed 10 mg of progesterone and 10,000 rat units (5 mg ) of
cestradiol benzoate imjected together from the one syniage two
or three nmes a week, Treatment was started during the 4th
to roth week of gestation and continued to term Of 24 patients,
who had previously miscarried several times, satisfactory results
were obtained o 15.

Dosage: See p. 147.
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INDUCTION OF LABOUR, MISSED ABORTION,
CARNEOUS MOLE, INTRA-UTERINE F(ETAL DEATH.
In these conditions the administration of § mg. of drol
benzoate, or the equivalent dosage of other strogens, at four-
houtly intervals increases the sensitivity of the uterus to
stimulation by ecbolics or mechanical means, This treatment
should be supplemented by the usual methods of induction.
In uterine inertia 50 per cent. of all cases appear to derive some
:cneﬁt (JFeffeoate, 1937). This method of accelerating labour
as

“the great advantage of being free from all the dingers
that are sssociated with the administration of other
oxytocic substances”,

Birnberg, Livmgstont, Kursrok and Sherber (1947) used ethingl
astradio] 1o influence labour in 49 patients in doses of 0 3 mg.
wwo-hourly up to fifteen doses. Their paticnts consisted of two
groups: (1) those in whom it was desited to induce labour
(15 patients), and (2) those who were experiencing a slow non-
progressive type of labour (34 patients). In the fist group
treatment was successfil in 1o patients and unsuccessful in §.
In the second group was 4 i ful in
30 patients and of no beaefit in 4.

After intra-uterine death of the firtus the level of the blood
astrogen falls. Jeffcoate (1940) obtained sausfactory expulsion
of the products of conception 1n 48 of 55 cases after cestrogen
administration, whuch increased the excitability of the uterus.

Dosage: See p. 147.

SUPPRESSION OF LACTATION
AND BREAST ENGORGEMENT.

@istrogen Therapy. Where condiions exist which render
1t desirable fo infubit the secretion of mulk or prevent breast
engorgement eestrogens may be used with good effect. Adrian
(1938) found that a single high dose often sufficed to arrest
lactation, while in other cases three or four imjections were
necessaty  Foss and Phillips (1938) used comparatively smatt
doses of estrone by mouth and found that the results wese
sconsistently sansfactory” 1t 62 cases; Barnes (1942) also obtained
results with small doses of estrogen. It js, however, the

£ood ost observers that larger doses are wsually

experience of m
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necessary, Meek and Murby (1944) found that natural cestrogens
by the oral route, 1n doses of 3-75 mg. every 4 hours for § doses,
p d post-p: breast

Satisfactory results have been obtained with ethingl eestradiol
arally. Bitnberg, Livingston, Kurerok and Sherber (1947) used
ethiny! eestradiol i 145 non-nursing post-parnum mothers and
26 nursing mothers, They gave o'1 mg. three times a day for
3 days, then 00§ mg. three times a day for 3 days and then
© 05 mg. daily for 3 days, In 58 per cent. (85 cases) of the non-
nursing mothers breast engorgement was prevented and lactation.
inhibited for one month following delivery and in 16 per cent.
{23 cases) engorgement and leakage were sight. Of the 26
nursing mothers there was partial suppression of lfactation in
17 cases and complete suppression in 6 in spite of regular nursing
of the infant. Gershenfeld and Perlmutter (1948) found that in
a series of $01 patients lactation was inhibited or controlied
by the use of ethinyl cestradiol more successfully than by any
other means, They employed a daily dosage of 1-5 mg. for 6 to
9 days, but later fourd that equally good results could be
obtained with o153 mg. dady. Jeffcoate, Lister, Hargraves and
Roberts (1948) have simlarly reported good results 1 21 cut
of 22 cases, using a total dose of 675 to 1-3 mg. spread over
seven days,

Androgen Therapy. Kurzrok and O’Connel (3938} found
Perand kat dous i the ion of undesired
lactayon and the relief of the assoqated discomfort. Injections
of 25 mg. were given twice daily and the symptoms were usually
reheved within 24 hours without the employment of any other
therapeutic measures.

In a study group of 308 cases, Beilly and Solomon (1940)
obtained plete inhibition with 7 in
58 per cent. and aincomplete results in 40 per cent. Of the latter,
ail obtained rebef from engorgement and pan in the breasts.

Birnberg, Kurzrok and Klor (1940) in discussing dosage
<laimed that good results were uniformly obtained when the dose
tanged between 125 and 150 mg. ftestosterone propionate, and
that lactation, engorgement and pain did not recur after mear-
ment was stopped. It was considered preferable to dinde the
total amount into doses of 25 to somg,
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These results have been confirmed by other writers, including
Stegler and Stlverstein (1940), who obtained successful cessation
of 1 ion with the alleviation of all in 47 out of
50 cases. Kushner (1942) found the oral form equally effective.
He says'—

“Methyl testosterone, orally, can be substituted for testo-
sterone propi I lly or p ly, for
the intubition of lactation in the post-partum patient™.

Dosage: Sce p. 148,

CARCINOMA OF THE BREAST.

Androgen Therapy. Loeser (1938b, 1940) first demonstrated
that testosterone propionate may be of benefit in carcinoma
of the breast. He described the case of a woman, aged 37, who
had a recurrence of carcinoma after removat of the breast, She
was treated with jmjecti of propi and
subsequently with implants of 600 mg. of testosterone propionate
at six-monthly intervals, Three-and-a-half years after the
inception of treatment she was free from symptoms and signs
of cancer. He subsequently reported further cases which were
treated with androgens post-operatively and in none was there
any evidence of a recurrence five years later (Loeser, 1941).
Since then numerous observers have confirmed this work.
Although cannot be regarded as a cure of 34
carcinoma, it may in some cases cause temporary regression of
the growth, relicve pain and prolong life for months or even
years.

Fels (1944) treated 3 patients with 25 mg, of testosterone
propionate every other day, giving a total desage of 750 to
1,550 mg. In 2 with bony metastases there was striking improve-
ment; palpable nodules disappeared and the d
In the third case the pertod of observation was too short for a
conclusion to be formed Farrow and Woodard (1942), however,
using smaller doses 1n 33 patients, obtamned equvocal results,
although they observed relief of pain i about half of the cases.

Prudente (1945) descnibed the use of testosterone as a post-
OPCI’EI.IVC measure to prevent recurrence of mammary cancer.
He pared the therap results obtained by treatung 65
cases by radical surgery with those obtained by treatng 63 cases
by radscal surgery followed by testosterone propionate. Judged

by the survval rate after three, four or five years, there was
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almost 100 per cent. improvement in the results for the group
treated with and surgery pared with the group
subjected to surgery alone. The author recommends that treat-
ment be continued for five years with gradual reduction of
dosage, and Tudes that propi ises a
protective action against recurrences of surgically treated
mammary carcinoma.

Herrmann and Adair (1946) treated 6 cases of carcinoma of
the breast with soft tissue metastases. They employed doses of
200 mg. of testosterone propionate injected twice to six times
a week, the total dosage ranging from 3,000 to 6,400 mg. The
treatment was ineffective except in one patient, who received
the largest total dose and in whom there was a striking regression
of the lesions,

Boger (1946) has reported a case of a young woman suffering
from carcinoma of the breast with extensive metastases in the
bones. She was treated by surgical castration and the administra-
tion of 1,440 mg. of methyltestosterone by mouth over z period
of 8 months. Before treatment she was bedridden; after 2 weeks®
treatment she was able to get up and was free from pain. Extensive
osteolytic metastases in the spme and pelvis were partially
calarfied within 6 weeks. The pattent died about one year after
treatment was begun.

Improvement has also been recorded by Chase (1947),
e Ty [E TR Sy PPN N

1o activate therr growth, whereas larger doses are beneficial
(Schwander and Marvin, 1947). Ope of the patients described
by these observers was bedridden on account of severs pan
1m the leg due to extensive bony metastases. “After the first week
of therapy she became ambulatory and several weeks later felt
well enough to travel”. Nmety days after cessation of treatment

! ion of the skeletal was demon-
strable radiographically. Another “was taking narcotics to
relieve pan in her neck and shoulders which was severe enough
to confine her to bed. After three weeks of therapy she was able
to do without the narcotics and to get out of bed, although she
did not become completely ambulatory”.

In most patients androgen therapy causes muasculisation,
ie. amenorrhees, hirsuties and deepening of the voice, These

H
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. isapp gradually on g
Hypercalczemia may sometimes be induced by androgens (and
also by estrogens) in patients with osteolytic metastatic mammary
cancer and is 2 serious complication. It causes nausea, vomiting,
dehydration and calcinosis of the renal tubules with progressive
renal impairment (Herrmann, Kirsten and Krakauer, 1949).
Patients with bony metastases not infrcqucmly show a hyper-
calczmia before sex hormone therapy and in these such treat-
ment is contraindicated, Adar (x949) has concluded that in
those cases with hypercalcemia, in which the administration
of testosterone makes them very ill, the condition is due to
renal damage, the kidneys being unable to eliminate farge

of caletum. In those receiving sex hormones determina-
tions of the serum calcium and renal function should be made
at frequent intervals. The occurrence of listlessness, nausea,
vomiting, and increase of the serum calcium or evidence of
progressive renal impairment calls for discontinuing sex hormone
therapy. The complication is treated by intravenous infusions
of 25 per cent. sodmum citrate solution (Herrmann, Kirsten and
Krakauer, 1949).

(Estrogen Therapy. As a result of his work on the growth
retarding property in certain circumstances of cestrogens and
related compounds, Haddow and his collaborators investigated
the effect of cestrogens on carcinoma of the breast and realignant
disease of other organs (Haddow, Wathkinson, Paterson and
Koller, 1944). Of 40 cases of advanced mammary cancer
treated with 16 showed temp or
even paruial regression of the growth of the mmaur. There was
no evidence, however, that the development of metastases was
prevented and in spite of the temporary arrest of the disease
1ts ultimate course was unaltered,

That the ini; of may i pmduc:
clinical retrogression of mammary mncer was brought out in a
discussion at the Royal Society of Medicine, London (Discussion
(1944) ). The combined results of the ten 1avestigators who
spake are as follows:

Patients aged under 60 years,
Not Spectacular
No. Improved Improved Improvement
100 % 86 1
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Patients aged 60 and over.

Not Spectacular
No. Improved Improved "
68 27 41 5

From this 1t will be seen that the results are more Itkely to
be favourable in patients over 6o.

Herrmann, Adair and Woodard (1947) treated 17 patients
suffering from mammary cancer with ethinyl cestradiol and
considered that there was a favourable response wm 7. It was
women over the age of 6o that improvement was for the most
part obtained; in fact, in young women estrogen therapy appeared
to activate growth of the tumour. Taylor, Slaughter and Preston
(1948), who treated 44 patients with cestrogens and 30 with
androgens over a two-year period, also observed that cestrogen
therapy produced best results in the older age group and that
occastonally it accelerated growth of the tumour. In contrast
o caused no ion of bony
Adair (1949} has found that astrogen therapy in many cases
requires months before improvement takes place.

There is thus agreement that ccstrogens are more effective
in older than in younger patents. Their use 15 also limited on
account of the uterine bleeding they may induce and for this
reason it is probably advisable to employ them only in patients
who have undergone hysterectony.

Dosage: See p. 148.

GONOCOCCAL VULVO-VAGINITIS
IN CHILDREN,
LEUCORRHEA.

The treatment of gonoccal vagimtis with estrogens may be
employed when other methods have failed. The action of
astrogens is (q) to promote premature epithelialisation of the
vaginal mucosa and (5) to actdufy the normally peutral or alkaline
vaginal secretion, Both these factors are mmical to the continued
growth of gomococcus. Leurs and Adler (1936) treated 48 cases
with suppositories contamung 1,000 estrone umuts, The sup-
posttortes were admunistered mghtly, and the smears became
consistendly negative 1n an average of 245 days. Fifteen cases
recurred, but were cured by resumption of treatment for a further
12 days. All cases developed marked acdity of the vaginal
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secretion. No harmful results were seen in any case. The authors
reported that “the use of estrin is safe and far more effective
than any other treatment that we had tried”.

Nabarro and Gorden Signy (1935) obtained good results on
daily administration of 1,000-2,000 benzoate units imra-
muscularly or 4,000 cestrone units orally.

“The change in the clinical picture is strikipg—almost
dramatic—from the typical thick purulent flux of acute
gonortheea to a slight, dry, cheesy white discharge.
«««+ As 2 qule the general health of the children was
excellent and they put on weight rapidly”.

Transitory swelling of the breasts usually occurred during the
treatment, but no sigos of precocious puberty were obsesved
except in the case of a gitl of 10 who developed a shght growth
of pubic hair,

Te Linde (1938) found that 16 of 22 children treated by daily

gen injections showed ch istic vaginal modifications

within an average of 13-5 days and the smears became permanently
negative within an average of 17-5 days. The remaining children

P d ptly to with itort

Berry (1937) investigated the subsequent history of 25 children
successfully treated 2 years before by injections of 1,000 eestrone
units 3 times a week. Of these, 17 had had no recurrence, 7
recurred within 6 months, and 1 was uninfluenced by the
trearment.

Klaften (1937) tccommends that leucotrheea in adults should
be treated with cestrogens. This treatment restores the noj
adult by i jon, i i

(3 'PP

& the dep of
and ges the of the normal vaginal

flora.
Dosage: See p. 148.

CONDITIONS COMMON TO BOTH SEXES

PREMATURITY.

The actien of in p the bolism of
proten has been referred to on page 70. The resultant effects
ate increase in growth and muscular hypertrophy. Sheiton,
Varden and Mark (1947) have applied this knuwlfdgc to the
fxestment of premature iufants. Seventy-four babies of both
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sexes all under 2,000 grams in weight were dwided into three
groups; one a control, one in which the infants were given 5 mg.
of medlyltestos!emue daily and one in which they rcouvcd
y i of 4 mg. of
A disunct shortening in the tme required to regamn birth weight
and in the time required to reach 2,500 grams was observed in
both groups i ds. Four sets of
premature twins were included jn the study and in every case
the infant receiving testosterone gamed weight more rapidly
than his twin The anthors suggest that androgen therapy may
be 2 useful adjunct in the treatment of premature infants needing
metabolic stimulation. They found no ounmmd.lcanons to the
use of p and no with bone
growth,
Dosage: See p. 148.

ENURESIS.

Most cases of enuresis appear to be functional in origin and
dcvmd of any dxseas: of the unnary tract or nervuus systern,
A familial

trajming may be mologlml factors, There are sevcral favourable
reports on the use of ands in the of the d
Ucko (1946) has suggested that they are effective because they
increase the tonus of the bladder, so that the intravesicular
pressure at which destre to urinate 15 expenenced 1s increased,
and because they probably augment the tonus of the sphincter
muscles.

Zehn (1939) successfully treated 32 women and children
suffering from diurnal and nocturnal enurests with injections
of 5 mg. of testosterone propionate daily. Schultz and Anderson
(1943) reported their results m 50 children aged 3 to 14. One
group was given 10 to 25 mg of testosterone propronate intra-
muscularly daily and the other 10 to 20 mg. of methyltestosterone
daily by mouth. They found that §4 per cent. were completely
cured, 34 per cent. much mmproved and the remainder were
not benefited.

Kugelma:s (1946) treated 75 chuldren of both sexes. They
were given 10 to 30 mg. of Perandren ‘Linguers’ in divided
dosxs daxly for one to three months. If sublingual administration

d no ifi within two weeks, it was
supplemented by a wcekly njection of 10mg. of testosterone
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propionate, The fluid intake was restricted. In those that
responded nmocturnal enuresis diminished in both frequency
and urgency in 3 to 10 weeks, bur diurnal enuresis was more
tesistant. As the condition improved was graduall
diminished and the fluid intake slightly increased. Fifty-mne
of the children were cured in 3 to 10 weeks, 10 were improved
in x5 weeks and 6 were not benefited.

Dosage: See p. 149.

ACNE VULGARIS.

Ir js well known that androgens are capable of inducing acne
in susceptible subjects. On account of this and the frequent
occurrepce of acne during and just after puberty, 1t has beea
postulated that acne is caused by a disturbance of the normal
balance berween androgens and cestrogens, the androgenic
factor predominating (Lawrence and Werthessen, 1942). Hamilton
(1941), however, has concluded that the ability of androgens
to produce acne is not proof that they are the sole cause of the
condition and considers that other factors and an “immate
predisposition to acne” are undoubtedly of great imp

Lawrence and Werthessen (1942), on the hypothesis that
cestrogen would restore the androgen-testrogen balance to
normal, used cestrogens in the treamment of 2§ patients (14
females and 11 males) with acne. Fifteen patients (60 per cent.)
became entirely free 1n 2 to 6 months; 2 more, in whom treat~
ment was intermuttent, became free in § and 9 months and
the remaining 8, who were sull under treatment all showed
improvement. Other observers have not obtained such satisfactory
results, while yet others have reported improvement with
1njections of an inert substance (Williams and Nomland, 19373
Molitch, 1938).

Dosages See p. 149

BUCCAL LEUKOPLAKIA, ULCERATIVE STOMATITIS,
SENILE GINGIVITIS.

It has been shown both clinically and expenmmentally that
estrogens &r¢ pecessary for the mamtenance of a ycalmy sme
of the tissues of the mouth (Zimmqn, 19355 Zukfn, 1937)
P; and uk i may occur in women
:)f any age, but it is commonest 10 young adults and after the
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Many cli ic patients in of a dryness
or burning sensation in the mouth and this condition may
proceed to atrophy of the buccal mucosa and later to hyper-
keratosis and leukoplakia (Richman and Abar&u:(, 1943).
Stomatirs toay occur in males as well a8 in females,

There have been sev:ra! rcpons of the bm:fmal effects of
in these and Weisherger, 19393
Mmlzy, 19413 Richman and Abarbanel, 1943). Nathanson
and Weisberger treated 25 women and 13 men with buccal
Jeukoplakia with wstradiol benzoate intramuscularly and
estradiol orally. ‘The majority of the women received 6 injections
of 11mg. of westradiol benzoate on alternace days and o-5 mg,
of eestradial daily by mouth. The men, most of whom pr:semcd
histories of sexual decline, received oral medication only in
doses varying from o 17t rome. of wstradol daxly for 90 o
120 days, The tabulated results were as folf

No. Cured Improved  Nof Improved

Women .. 25 12 1 3

Mer .. 13 5 4 4
Improvement was often apparent about one weck after starting
treatment by injection and in 4 10 6 weeks when oral therapy
alone was employed, The lesions reappeared m 3 to 6 months
after therapy was discontnued, but were kept under control
with 2 maintenance dose of 0 17 mg. dady.

Richman and Abarbanel (1943) have xeported the effect of
@sogens on atrophy of the buceal mucosa, leukoplakia and
at the ¢k ic. They write:

“The administration of estradiol . . . provides 4 normal
metabolic sumulant to the buccal mucons membrane,
The Jatter develops a normal growth pattern, The prickle
coll fayer hypertrophies, while the corneal layer becomes
keratinized. The leukoplakic areas may tend to shunk.
Grossly, the oral mucosa tesumes its normal monst
bright pink colour

“Chnically, the sensation of buming and dryness dis-
appears, while the gingival bleeding is controlied. These
findings have been wthsed to good advantage in the
management of senile atrophic gingwins”.

Dosage: See p. 149
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ATROPHIC RHINITIS.

Mortimer, Wright and Collip (1936) observed reddening and
swelling of the mucosa of the middle and inferior turbinate
bones of the monkey following the m;ecuon of c:stxogcmc
hormone. These changes were produced in males as well as in
females and in immature as well as adult anmals, As a result
of these experiments they treated patients with atrophic rhmitis
by the intranasal administration of a solution of wstrogen in
oil and obtained clinical improvement (Morfimer, Wright and
Collip, 1937). These results were confirmed by Eagle, Baker
and Hamblen (1939) and Hall and MacLeod (1942). After
preliminary irrigation with physiological saline or a solution of
1:10,000 potassium permanganate, the nose is sprayed twice
daily thh [} 5can nf an mly solutmn contaming 1mg. of
per c.cm, Although it
seems that no changes can be demonstrated microscopically,
the unp odour 1s p d, the mucous membrane
becomes smoother and more hyperemuc and the crusts are
lirminished or di Tora]

Dosage: See p. 149.

HYPOPITUITARISM, SIMMONDS’S DISEASE.

The anabolic effects of testosterone have been utilised with
success i Stmmonds’s disease, a condition due to hypo-
pituttarism in which asthenia, easy fatiguability and muscular
wasting may be prononnced symptoms. Werner and West (1943)
reported that

“striking sut bjective and Iat y changes
followed the treatment wnh methy! testosterone of four
patients with Simmonds’s disease. Chnically, the patients
demonstrated renewed VIEOT, sense of strength and

libido and red P Yy sex.
They demonstrated a persistent gam in Wclght assccxated
with nitrogen Wilhams, Wk -, Bissell and

Weinglass (1945), who treated 6 pauents with Sunmondss
disease with deoxycortone acetate, thyrmd and testostcronc,

given nrally as hyl as the
ly as pellets, found that

)n all thcxe Was an increase of strength, encrgy and sense of
well-bemng, the improvement being superior to that obtained
wath deoxycortone acetate alone.
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Simpson (1948), di the of Si ds’s
disease, writes:

“In all cases in the present series, testosterone or methyl
testosterone caused an increase in appetite, weight,
strength, Lbido and eroticism, and a psychological
improvement. It also produced a return of hair m the
pubic region, axillz and eyebrows and a darkenmng of
the hair on the head . . . . A total of 150 mg. of testo-
sterone a weck proved to be the opumum dose by
injection; or 15 to 30 myg. of methyl testosterone daily
by mouth. An implantatton of 400 t0 600 mg. of testo-
sterone was also effective”,

He observed that treatment with cestrogens caused some
clinical improvement, but not as great as androgen therapy.

Associated with } i 1 dism may be
an anemta which daes not respond to the usual treatment with
iron or liver Watkinson, McM and Evans

(1947) have obtamned a dramatic mmprovement in anzmia of
this type with Jiver or iron therapy combined with testosterone
propronate, whereas there was no response with iron, liver
or thyroid alone. They conclude that testosterone exerts z
snmulaung effect on the bone mmow and t.hat it 1s mdxcaled
m the a.nauma )l 2 d or

p g hyp

P P

'

Dosage: Seep 149

CUSHING’S SYNDROME.

Many of the disturbances which occur in Cushing’s syndrome
are probably caused by excessive production by the adrenal
cortex of the non-androgentc corticoids, the so-called glycogen

ds of which cor 15 an example, Albright,
Parson and Bloomberg (1941) have suggested that the diabetes
of Cushing’s syndrome may anse through excessive gluconeo-
genesss, that 15, through the excessive conversion of protem
fram = immen Sl ahn cmbeem <fal s Yex s ERaA
I
¢
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the is and the bruising brought abour

by atmph'y of the mpﬂlary “walls, This hypothesis is supported
by the finding of a negative nitrogen balance, indicating that

fess protein is svailable for tissue building purposes.

The substance which, par excellence, promotes 2 positive
mtrogen balance and builds up body protein is testosterose.
Albright and his collaborators bave shown that trestrent of
Cushmgs syndrome with 1estosterone decreases the excretion
of mtrogm, phospkcms and calcium and at the same time

Xt imp. in the clinical picture.
The psucnm gain in wexghz and strength, the abdomen becomes
less prominent, the skin becomes more normal in appearance
and the Jiabiity to brusing diminishes. It is unfortunate that
ostrogen therapy is ineffective, as testosterone will imcrease
any virilism tbat may be present.

Dosage: Set p. 149,

CARDIOVASCULAR DISEASES.

The vasodilator effect of androgens and cestrogens has bees
mentioned on page 66. Te i xs, however, necessary 1o bear in mmd
that no d d to infl
structural changes in b!ood vessels. This is 2 factor which
explams the divergent results that have been obuined in high
blood pressure and other forms of cardiovascular diserse.

Estrogens. McGrath and Herrmann (1944) have reported
that benefit from ostrogentc therapy in women occurred m
160 out of 163 <ases of Raynsud’s disease, 29 our of 34 m
thrombo-anguts obliterans, 48 out of 48 of early arreriosclerosss
obhterans, 24 out of 26 Of acut/: :mmal occlusions and 6% out
of 74 of ch.romc g The in cases
where 1 and i ble disease was over
vasospastt was, of course, unsatssfactory. Walker (1942) con-
firmed the bemefical effect of estrogens in sumilar cases and
observed that the sex hormones appear (o be valusble chemo-
therapeutic substances it essental hypertension, anging pectons
and organic peripheral vascular disease.

On the other haud, White and Srutheock (2942) deny that
eestrogens will prevent vasospasa in the carly stages of Raynaud’s

disease.
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Androgens. Edwards, Hamilton and Duntley (1939) cbscrvcd
good results in the with of
2n appreciable series of cases of thrombo-angitis obliterans and
arteriosclerosis in men. Bommell, Pritchett and Rardin (1941)
obtained significant clinical improvement in 22 out of 23 patients
with angina pectoris and coronary artery dsease. Good results
in 7 out of 9 cases of essential hypertension, angina pectoris
and mrombn—anguus obhterans weze reported by Walker (1942).
In the of 7 cases of angina
pectoris, Hamm (1942) states that testosterane pmpsonatc appears
 be a valuable therapeutic agest in angina pectoris, the effect
of the hormone being mediated through its vasodik

Lesser (1943) observed a decrease in frequency, severity and
duration of attacks in alf of 46 cases of angina pectens, and
three years Jater, analysing his results in 100 cases, he found
that 91 per cent. improved for periods ranging from 2 to 34
months. His seties consisted of 92 males and 8 females, their
ages varying from 34 to 77 years. In the riojority 25 mg. of
testosterone  propionate were injected intramuscularly twice
weekly for the first 2 weeks, followed by weckly injections of
25 mg. with an average of 12 injections in the whole series
{Lesser, 1946).

Waldman (1945) obtatned favaurable results in 7 of 10 male
paucntx with angina pectoris and concluded that patients with
statjopary electrocardiograms wese more prone 10 respond to

with than those with evidence

of p ively i ing coropary i

On the other hand, there have been reposts which do not
confirm these successes, Zurrow, Sofand, Klein and Goldman
{1942} treated 23 patients suffering from arteriosclerosis obliterans
with testosterone propionate in doses of 25 mg. twice a week;
15 patients wha did not teceive any treatment served as controls.
Between the two groups they found no difference i the
amphtud: of blood vessel pulsation, artenal calcification, rest
pain or claudication. Beaser and Massell (1942) found only
slight improvement in one of 6 men with intermuttent claudica-
ton receiving testosterone propionate in total dosage of 30 to
225 mg. & week for 6 weeks to 6 months, whﬂe Levine and
Sellers (1946) tuded that
0 have 1o value in the treatment of angma pectotis.




120 THE SEX HORMONES

the porosis and the bruising broughr about
by atrophy of the capillary “walls, This hypothesis is supported
by the finding of a negative nitrogen balance, indicating that
less protein 15 available for tissue bwlding purposes,

The substance which, par excellence, promotes 2 positive
nitrogen balance and builds up body protein is testosterone.
Albright and his collaborators have shown that treatment of

Cushmgs d with the
of erogcn, phnspho!‘us and calcium and at the same time
an the clinical picture.

The patients gain in wexght and strength, l.hc abdomen becomes
less promunent, the skin becomes more normal in appearance
and the liability to bruising diminishes. It is unfortupate that
cestrogen therapy is ineffective, as testosterone will increase
any vinlism that may be present.

Dosage: See p. 149.

CARDIOVASCULAR DISEASES,

The vasodilator effect of androgens and cestrogens has been
mentioned on page 66, It is, however, necessary 1o bear i in mind
that no vasodilator can be exp d d
structural changes in blood vessels, This is a factor which
explains the divergent results that have been obtained in high
blood pressure and other forms of cardiovascular disease.

(Estrogens. McGrath and Herrmann (1944) have reported
that benefit from estrogenic therapy in women occurred in
160 out of 163 cases of Raynaud’s discase, 29 out of 34 in
thrombo-angiitis obliterans, 48 out of 48 of early arterjosclerosis
obliterans, 24 out of 26 of acute artcml occlustons and 69 out
of 74 of chronic long: bl The resp in cases
swhere structural and irreverstble disease was predominant over
vasospasm was, of course, unsausfactory, Walker (1942) con-
ﬁrmed thc beneficial effect of cestrogens mn similar cases and

memamne mmnane ta ha waluahle chemne

s e, cae b
On the other hand, White and Smthwick (1942) deny that
cestrogens will prevent vasospasm in the carly stages of Raynaud’s

discase.
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However, in a recent resumé of androgenic therapy Greene
(1949) says, “In the present state of knowledge it can only be
said that the treatment is worthy of trial in every penpheral
vascular disorder in which spasm plays a part, and that
disappointment must be expected occasionally in the most
seemingly hopeful cases.”

Dosage: See p. 149.



INTREMUSCULAR INJECTION

It is clear that the ideal in treatment 1s the repmducuon of
the regular release of of h as in
the normally funcnomng gonad. It has been explained in the
Biological Section that the absorption and elimination of the
“true” male and follicular hormones is too rapid 1o obtain a
maximal responsc. Esterification, which delays the rate of
absorpuon, is therefore resorted to, with a very great increase
in clinical efficiency. It does not alter qualitatively their actions.

Owing to questions of solubility and rzte of absorption, ol
is the vehicle used in ampoule preparations. If given intra-
muscularly, injections do not cause pain or irritation, but it is
advisable to change the site of injection if repeated adminsstra-
tions are made, As with other oily solutions, the technique of
mjection is faahtated by the previous warming of the ampoule
and syringe.

DEPOT THERAPY

By *‘depot therapy” 1s meant the subcutaneous mplantauon
of pellets of steroid h
progestesone and deoxycortone acetzte) ot the intramuscular
injection of 2 suspension of crystals of these hormones.
The method was introduced by Deanesly and Parkes (1937b),
who found that not only was a very prolonged action obtained,
but also the effectiveness of the hormone per milligramme of
substance was much greater than when it was injected in oy
solution, due no doubt to its slower absorption. The daly
amount of hormone required through the implantation of pellets
15 about two-thirds of the amount necessary when supplied by
daily injections of the cily solution,

Bishop (1938) was the first to describe the use of the techmque
for climcal purposes and subsequently many investigators have
confirmed 1ts value. The method provides a stow and con-
tinuous supply of the hormone over a prolonged penod and
therefore is of value i those condinons in which cyclical therapy
is not required and in which treatment has to be maintained
for many months or for an indefimte lcnglh of tume, It has the

d ge of being ical and of

g the sity
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on by the Incisional Method,

ision is made in the skin 1 to 1} mches in length and
dissection small pockets about an inch deep are made
ibcutaneous tissue. Each pocket is for the reception
ltet, so that the implants are separated from each other,
uld be raken that there are no bleeding points. Into
‘et a pellet is dropped from the glass tube and is gently
) the bottom with a pair of blunt dissecting forceps,
1d is then closed with two or three sutures and covered
‘essing by means of strapping,

Involved in the Rate of Absorption of Implants,
ation concerning the rate of absorption of implants
sbtamed experimentally only from pellets inserted
Uy, since it 15 only these which can be conveniently
{rom time to time 10 be examined, cleaned and weighed,
of absorption depends on several factors—the species
ipient, the site of implantation and the chenucal nature
cal characteristics of the pellet. All other factors being
,the rate of absorption depends on the surface atea
o the action of the tissue fluds (Deanesly and Parkes,
amens, 19415 Greenblatt and Hair, 1942; Bishop and
443 Shumkin, Lorenz, Wyman and Norton, 1944). As
2 proceeds and the surface area is reduced, the rate of
1 dimnyshes. The surface area depends on the volume
of the pellet, Although the rate of absorption is greater
ge pellet than from a small one, proportionately it is
ce, a higher Jevel of dosage is obtamed from two
‘n from one pellet equal in weight to the two,

diol

“riments with P and
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o}‘ frequently taking tablets or of receiving injections which are
tme-consuming and often an inconvenience,

Technique of Implaniation,

Implants of the steroid hormones are supplied in small

cybndrical blocks of 5 mm., diameter, They are svitable for both

hods of implanation in use to-day: either with
Dusseau’s “injector” or by insertion using forceps. The
“injector” method is to be preferred, since it produces the
minimom of trauma and searring,

The pellets are implanted in the subcutancous tissue of the
anterior abdorninal wall, usually above the pubes. Strict asepsis
18 necessary, otherwise the pellets may subsequently be extruded,
sometimes they are extruded even in the absence of sepsis,
some hormones, being rather more prone to this than others.
The skin is cleaned with a suitable antiseptic solution and the
site of operation infiltrated with a Jocal anzsthetic, eg.
Nupercaine-Adrenalin solution,

The pellets are already sterilised and each is contained in
a sterile-sealed glass tube berween plugs of cotton-wool 10
prevent it from being shaken and damaged. With the 2id of 2
file the tube is snapped across one of the plugs, which is removed,
thereby withdrawing with it any minute particles of glass that
may be present. The peller should not be removed at this stage.

Insertion by the Injector,

‘The injector consists of a blunt-ended trocar and a cannulz
of 2 bore just sufficently wide to take a cylindrical pellet
{diameter 5 mm ); the upper end of the cannula widens into 3
cup to receive the pellet, A small incision shghtly longer than
the diameter of the cannula is made i the skin with a tenotomy
knife and the trocar and cannula are pushed through the incision
at an angle of about 45 degrees into the subcutaneous tissue,
“The trocar 1s withdrawn, the pellet 1s dropped into the cup
of the canaula by imvernng the glass tube containing it and 15
pushed mto the subcutaneous tissue by means of the trocat.
The position of the cannula 1s changed and a sccond pefict
snserted. In this manner several pelfets may be wmplanted in
different positi The i is then d, the edges
of the incision ate spproximated with a hair suture 2nd the
wound is covered with a small dressing.
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Insertion by the Incisional Method.

An incision i3 made in the skin 1 to 1} inches in length and
by blunt dissection small pockets about an inch deep are made
in the subcutaneous tissue. Each pocket is for the reception
of one pellet, 50 that the implants are separated from each other.,
Care should be taken that there are no bleeding points. Into
each pocket a pellet is dropped from the glass tube and is gently
pushed to the bottom with 2 pair of blunt dissecting forceps.
The wound is then closed with two or three sutures and covered
with a dressing by means of strapping.

Factors lnvalved in the Rate of Absorpuon of Implznts.

Inf the rate of of i
can be obtained experimentally only from pellets inserted
superficially, since it 1s only these which can be conveniently
removed from time to time to be examined, cleaned and Wﬂgh:d
The rate of absorption dcpends on seveml factors—the species
of the recip the site of and the chy 1 nature
and physical characteristics of the pellet. All other factors being
constant, the rate of absorption depends on the surface area
exposed to the action of the tissue fluds (Deanesly and Parkes,
19383 Emmens, 19413 Greenblatt and Hair, 1942; Bishop and
Folley, 1944; Shimkin, Lorenz, Wyman and Norton, 1944). As
absorption proceeds and the surface area 1s reduced, the rate of
absorption dumrushes. The surface area depends on the volume
and shape of the pellet. Although the rate of absorption 1s greater
from a large pellet than from a small one, proportionately 1t is
less. Hence, a ngher level of dosage is obtained from two
pellets than from one pellet equal i weight to the two.

In with dol. and
deoxycortone acetate Deanesly and Parkes (1943) have found
that pellets made by compression are absorbed at about the
same rate as those made by fusion.

As 2 result of the implantation, a connective tissue capsule
forms in time around the pellet, but how much this capsule
interferes with absorption is doubtful. Gesst, Walter and Salmon
(1940) concluded that the capsule prevents absorption, but this
contention is not supported by Emmens (1941) or by Biskop
and Folley (!944), ‘who have shown that the slowing up of absorp-
ton can be for by the reduction 1o surface
area as absorption proceeds. Anothet change which occurs 1s
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of frequently taking tablets or of receiving injections which are
time-consuming and often an inconvenience,

Technique of Implantation.

Implants of the steroid hormones are supplied in small

cylindrical blocks of 5 mm. diameter, They are suitable for both

hods of implantation in use to-day: either with
Dusseau’s “injector” or by insertion using forceps. The
“injector” method is to be preferred, since it produces the
minimum of trauma and scarring.

The pellets are implanted in the subcutaneous tissue of the
anterior abdominal wall, usually above the pubes. Strict asepsis
is necessary, otherwise the pellets may subsequently be extruded;
sometimes they are extruded even in the absence of sepsis,
some hormones, being rather more prone to this than others.
The skin is cleaned with 2 suitable antiseptic solution and the
site of operation infiltrated with a local an=sthetic, eg.
Nupercaine-Adrenalin solution.

The pellets are already sterilised and each is contained in
2 sterile-sealed glass tube between plugs of cotton-wool to
prevent it from being shaken and damaged. With the aid of a
file the tube is snapped across one of the plugs, which is removed,
thereby withdrawing with it any minute particles of glass that
may be present, The pellet should not be removed at this stage.

Insertion by the Injector.

The injector consists of a blunt-ended trocar and a cannula
of a2 bore just sufficiently wide to take a cylindrical pellet
(diameter 5 mm ); the upper end of the cannula widens into a
cup to receive the pellet. A small incision slightly longer than
the diameter of the cannula is made in the skin with a tenotomy
knife and the trocar and cannula are pushed through the incision
at an angle of about 45 degrees into the subcutancous tissuc.
The trocar is withdrawn, the pellet is dropped imto the cup
of the cannula by inverting the glass tube contaning 1t and is
pushed 1nto the subcutancous ussue by means of the trocar.
The position of the cannula is changed and a sccond pellet
snserted. In this manner several pellets may be implanted in
different p “The i is then d, the edges
of the inasion are approximated with 2 har suture and the
wound is covered with a small dressing.
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be expelled in the usual manner. The synnge 15 then gently
agitated with the needle pornting vertically downwards and the
1njection 13 made immediately mto the gluteal region with the
patient recumbent About 1-8c.cm. of the suspension are
injected at first and then, in order to avoid as far as possible
any crystals remamng in the syringe, the piston is shghty
withdrawn and pushed forward immediately to complete the
injection.
In spite of these procedures some crystals may remain in
the ampoulc and syrnge, but this is of no importance since the
contain a ponding excess of h to make
up for the loss.

Clinical Applications of Depot Therapy.
PERANDREN.
Depot t.herapy with P

4 is indicated

in
disease.

and

Itis to start with i 1 i
of Perandren and to mstitute depot therapy after the maintenance
dose has been established. From ome pellet of xcomg. the
average daily absorption s at first about 1 mg. a day, falling to
abouto-s mg by the moth day. Patients with complete andmguuc
failure requure the :mp ion of amounts of P dren varying
from 400 to oo mg. This produces symptomatc relief for 4
to 6 months.

Perandren ‘Crystules’ may be employed instead of pellets
injections bewng necessary every few weeks. In hypogonadism
the waning of potency may be taken as an indication for a further
implantation or injection.

LUTOCYCLIN.

Depot therapy with Lutocyclin is indicated in habitual and
threatened abortion,

In cases of th d abortion 1t 1s that depot
therapy be employed only after the hzmorrhage has been
arrested by daily mtramuscular injection of 10 mg of Lutocyclin
in oily solution Since pellets of progesterone are liable to be
extruded, they should be implanted as deeply as possible
Progesterone 1s absorbed at an average rate of about 20 per cent.
per month (Warwick and Parkes, 1940), so that a pellet will
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the formation of a protein deposit within the interstices of the
pellet (Folley, 1942), but Deanesly and Parkes (1943) obtained
1o evidence that this slowed up absorption.

With the diminishing surface area and consequent diminishing
rate of absorption the daily amount of hormone which the
patient receives is less during the second half of the lifa of the
pellet thas during the first, In practice this appesrs on the
whole to be immaterial, for measures should be taken for a
further implantation when the effect of the ingtial implantation
is seen to be declining. Skunkin, Lorenz, Wyman and Norton
(1944) have demonstrated the dificulty in achieving a constant
absorption rate from a single implantation and have showa
that this can be spproached by the periodic re~implantation of
additional pefets.

Treatment with ‘Crystules’,

A ‘Crystule’ is an ampoule containing the crystalline hormone
in buffered isotonic, aqueons suspension and is employed for
intramuseular injections, The erystals form a depot from which
the active subsiance is gradually absorbed and are used in those
condimons fn which a faly protonged therapeutic action is
desired. The effect of the injection of crystals lasts for several
weeks, in contrast te pellets which excrt their action for several
months.

After the erystals have been prepared, they are sieved through
2 mesh of o'x to 03 mm. Snce it is possible for an individual
crystal exceedang these dimensions to pass through this mesh,
the absolute runimal diameter of the needle used for their
injection should be o5 mm., but one of ¥ mm. in dameter 38
yaore satisfactory. A No. 17 S.W.G. serum needle will be found
%0 be sutable.

1t will be observed that the crystals sink rapidly to the bottom
of the ampoule Before use the ampoule should be thosoughly
shaken 1o displace any crystals which msy be present m the
peck, After the ampoule is opesed, it is gesstly shaken in order
1o maotan the crystals i suspension asd the conteats are
quickly withdraws 103 the syrmge. Any crystals that adhere 0
the sides of the ampoule should be daslodged b ming some
of the Hiqud into the ampoule and immediately withdrawing
it into the synnge. Ay ar aspiated o the synage should
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be expelled in the usual manner. The syringe is then gently
agitated with the needle pointing vertically downwards and the
injection is made immeduately into the gluteal region with the
patient recumbent. About 18ccm. of the suspemsion are
myected at first and then, in order to avoid as far as possible
any crystals remaining in the syringe, the piston is slightly
withdrawn and pushed forward immedrately to complete the
injection.
In spite of these procedures some crystals may remain in
the ampoule and syringe, but dns is of no importance since the
contain a P excess of to make
up  for the loss.

Clinical Applications of Depot Therapy.
PERANDREN.
Depot therapy with Perandren is indicated in
hoidism, i and ds’s disease,

It is advisable to start with i

of Perandren and to institute depot therapy after the maintenance
dose has been established From one pellet of 100mg. the
average daily absorpuon is at first about 1 mg. a day, falling to
about 0-§5 mg. by the 100th day. Patients with complete androgenic
failure require the implantation of amouats of Perandren 0
from 400 to 8oomg. This produces symptomatic relef for 4
to 6 months,

Perandren ‘Crystules’ may be employed instead of pellets
m)ecﬁons being necessary every few weeks, In hypogonadism
the waning of potency may ‘be taken as an indication for a further
implantation or injection.

LUTOCYCLIN.

Depot therapy with Lutocychn is indicated 1n habijtual and
threatened abortion

In cases of th d abortion it is that depot
thcmpy be cmployed only afm' the hzmouhage has been

Progesterone is absorbed at an n}cmge rate of about 20 ;;er ceat.
per month (Warwick and Parkes, 1940), 50 that a peiter wilt
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last for several months. Since there is po clinical method of
determining when absorption is coming to an end, other than by
the estimation of the urinary preg Jiol, which is not entirely
reliable, jt is advisable to implant one pellet at antervals of two
months, By this means the amount of hormoae absocbed is
kept at a high level.

When trearment with ‘Crystules” is employed, the contents
of one ampoule should be injected at intervals of two or three
weeks.

The results of trearment of threatened and habitual abortion
with progesterane alone are conflicung. It is believed that

gen as well as prog; is necessary to prevent abortion
(Vaux and Rakoff, 1945). It is probable, therefore, that more
satisfactosy sesults will be obtained by the additional implantation
of one pelfet of Ovocychn at the beginning of

OVOCYCLIN.
Depot therapy with Ovocyclin is indicated for deficiency
at the cli or after ion and for any

othc;' condinoss in which a prolonged actiont is desired,

The implantation of 2 mingle peller is vsually sufficient ©
bring about relief of symptoms for 6 to 9 months or more, the
rate of absorption being slow. In the presence of an intact
uterus greater amounts than this are costraindicated, since
excessive  hyperplasia of the endometrium and uterme
h h may be produced. For the same reason, when
trearment with ‘Crystules’ is employed, mjections sbould not
be given at more frequent intetvals than three or four weeks
and no more than one ‘Crystule’ should be used at a time.

There are no data on depor therapy in carcnoma of the
prostate, bur the method may prove to be convensent and
effective. Stnce the dosage of cestrogens in this condition should
be high, four ot five pellets (a total of 8o-r00 mg.} should be
smplanted and 10 some Ca5¢€s an even preates amount than this
may prove to be necessary.




SUBLINGURL .KDMINISTRETION

The ges of oral admi iently obvious
not to require recapitulation. The activity nf most of the natural
hormones of the steroid group when swallowed is negligible
‘because they are metabolised by the liver or destroyed by the
intestinal enzymes. Chemical modifications such as mcthyl-

and ethinyl diol are more resistant
to these influences and the degree of inactivation is much less.

When, however, these substances are absorbed from the
buceal mucosa, they pass directly into the systemic crculation
and thus reach the target organs with comparatively little
impairment of their activity. Thc ability of the liver to inactivate,
for pl or ethinyl diy
has been di d by the i of Biskind (1940),
Burrill and Greene (1946) and S:ga!aff (1944). Walton (1944),
who carried out tests on many drugs to demonstrate their
effectiveness by sublingual absorption, found that their penetra-
tion through the buccal mUCosa Was a selectwe process dctenmned
by the fat/water distrit of the feut
“The steroid hormones, being fat soluble, can penetrate readlly,
hence their sublingual effectiveness

Panents should be instructed to place the ‘Linguet’ either
beneath the tongue or between the cheek and the gum, and to
allow it to dissolve in positon, swallowing as little saliva as
possible. Absorption from beneath the tongue may be more
rapid than from the cheek position, but the latter 1s found by
many patients to be more convenient and comfortable, The
tume taken for complete absorption depends to quite a large
extent upon such factors as the amount of movement inside the
mouth, and it vanes between 15-60 mutes ‘Linguets’ are
pleasant in taste.

Many workcxs have pubhshed reports mnﬁmnng the effective-
ness of of the sex s for
example, Dunn (1946) ing the ad: of F
‘Linguets’, said:

“The Linguet form of admimnistration permits a gradual
and efficient method of absorption of methyl-testosterone,
It 1s a pleasant, and generally appli form
of ive of the age of the

31
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patient . . . . By spreading the dosage throug the
day, one can better maintain a plan of therapy which
attempts to approach the normal secretion output of

the testes.””
The following table of the results achieved by Lisser and
Efurm (x943) with Perandren “Linguets” in male hypogonadism

rates clearly the ad: ge over the oral ad.
of methyltestosterone.

CASE | DAILY SUBLINGUAL DAILY ORAL

No. MAINTENANCE DOSE | MAINTENANCE DOSE.
1 20 mg. 30 mg. |
2 10 mg. 30 mg.
3 5 mg. 30 mg,
4| 5mg. 30 mg.
6 | 5 mg. | 10 mg,

10 | 5mg. | 100 mg.

It is interesting to note that in the majority of these cases,
as low a dosage as §mg. daily was adequate for maintenance
therapy. In the six other cases of the same series, no direct
comparison was available, but §-15mg. sublingually was an
adequate daily dose.

Simular results have been reported by other investigators.
For example, Spence (1942) found Perandren ‘Linguets’ 10 mg.
daily to be suffictent to maintain potency in a eunuch, Finkler
(1947) in describing the successful treatment of 12 cases of
hypogonadism, reported the daly sublingual dose as varymng
from 10 mg. to 30 mg. Harding (1948) used Perandren
“Linguets’ i a group of 58 boys aged 7-15 years and obtamed
extremely good results with I 25 mg. to 70 mg. daily. Ths sertes
included four cases of cryptorchudism and two of enurests.
Dunn (1946) comments particularly on the fact that young
patients can be snstructed to use ‘Linguets’ correctly

R S R Iy ——

;x;;ir;x;n;t-he ;mhér work of Joel (1942), who arnved at 2
similar ratio of acuwty by comparing both methods with the
i lar njection of p (Estradiol inguall
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has similarly been assessed against its esters used intra-
muscularly and the ratio has been found to vary between 1:1
(Hall, 1949) and 1:2-3 (Foeh, 1942). Comparative details on
ethinyl cestradiol, which is rapidly becoming the most widely
used cestrogen in clmical practice, have only recently become
available. Segaloff (1949) used Allen’s (1944) method of evaluating
the potency of cestrogens, which consists of determuning their
ability to produce withdrawal-bleeding when they are given
to ovariectomised women. He observed that ethinyl cestradiol
when injected intramusculatly was five times more potent than
when given by mouth. This indicates a substantial degree of
nactivatton when the latter method of administration is
employed and, as stated earlier, the use of ‘Linguets’ will avoid
thus partial destruction of the hormone.

PERCUTANEOUS INUNCTION

It had been known for some time that the pure male hormones
were hughly acuve 1f applied Iocally to the capon’s comb, when
Moore, Lamar and Beck 1n 1938 made a d:taxled study of the
eﬁ'ccts of znd diol

Tt was d d that d:nly p ided
p | amimals for the natural
secxcuon of the suxgwully removed gonads, Loeser (1937),
Salmon (1938a) and Foss (1938b) showed that similar effects
were obtamed in chnical medicine and confirmed that a systemic
effect is readuly obtainable.

‘The use of ointments to obtain a general effect is rather
laborious, particularly as effective oral forms are available as
‘Linguets.’ It is therefore suggested that thewr man use should
be where a local effect is desired, e.g Perandren Omtment in
chronic mastitis. AacBryde (1939) says-—

“omntments (cestrogenic), unit for unit, were more
effecuve in producing breast growth than imec-
nons,”

Similarly, the local application of an cintment of testosterone
to the perts of rats was found by Greene and Wigodsky (1938)
to cause the same growth of the organs as was caused by sumilar
quantities by subcutaneous injection.

The best results will probably be obtained from the frequent
inunction of small quantines, rather than from the mfrequent
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inunction of larger quantities, even though the fotal dosage
employed be the same in each case, It is advisable to wash the
parts used for inunction with soap and warm water 1o remoave
superfluons grease and dirt and to rinse well with clean watm
water, Gentle scrubbing with a soft nailbrush probably facilitates
absorption by the removal of dead epidermal fissue and the
induction of a slightly increased vascularity. The skin should
be dried and the ointment rubbed in very thoroughly unul
theze is no longer a greasy appearance. If used for a geseral
effect, the abdomen and the thighs are the best sites for applica-
tion. If the ointments are applied to the patient by another
person, the possibility of absorption of the hormone by the skin
of the operator’s fingers should not be ignored. The vse of
rubber gloves avoids this posstbility,

AVAILABLE FORMS

ANDROGENIC.
T and its derivatives are available in the ing
formsi—
(4} Perandren A des contain i
B.P. in concentrations of § mg., 10 mg., 25 mg. and somg.

in xcem and 100mg, w 2 com. ampowles, Rubber~
capped vials of 10c.cm. are also avalable contaming
somg.je.cm. A long expenience has confirmed the earher
experimentad work, which demonstrated that the ad~
miinisteation of the propionic acid ester of testosterone
gave results far supetior to those obtamed with the free
hormone,

(§) Perandren ‘Crystules’ contan 50 mg. :rystalhuc
testosierone pmpxonatcB P.in 2 c.om. aqueous suspension
wn.h 1mg for local hesia, A swogle

d cffects lasting several
wccks Where pro}ougcd admunistration 35 requured,
*Crystules’ provide 8 convenient form of depot therapy.
The technique of administration & sunpler dhan -
plantation, but the duration of effect is less prolonged
Their use and indications have been described in the
section on Depot Therapy (p.125 ).
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) Perand.l'en Implants contain I0omg testasterone

G

BP.C. in compressed cylmdnual blocks of 5mm.
drameter. ds effects
lasting several months, Tiis method of administra-
tion is to be preferred for pattents who requre prolonged
treatment, as it is more economical and avoids frequent
injections of oy solution. Their use and indications
have been described in the section on Depot Therapy

{p. 125).

Perandren ‘Linguets’ each contain methyltestosterone
B.P. in strengths of 5mg., Tomg, 25 mg. and 50mg.
Administered sublingually the effectiveness of methyl-
testosterone is at least double as compared with the
oral route In chmczl practice it has been found that the
dosage of required by lis
admunistration is approximately four tmes that of
by imection. With
the sm:ngths now avaﬂzble 1t is possible to treat many
conditions by sublingual therapy alone, but jt is often
desirable to initiate treatment by imjecting the odly
solution which produces a more intense effect. The
10 mg. Perandren ‘Linguets’ are suitable for maintenance
therapy in eunuchism and eunuchoidism, while the
25mg. and s0mg. concentrations may be used in
patients with carcinoma of the breast, for whom frequent
may be undestrable. For purposes
in the latter cases, a switable dose is four 50 mg. ‘Linguets’
daily (equivalent to a daily injection of 50 mg.).

In menorrhagia which does not respond to Lutocyclin
treatment, Perandren ‘Linguets’ mn doses of 100mg.
daily for three days often prove effective.

Perandren Ointment contains 2mg. testosterone
BP.C. per g. The free hormone and not an ester 1s used
because absorption through the skin is already sufficiently
slow and the only object in estenfication 15 to reduce
the rate of absorption. The dosage expressed as mg. of
testosterone 1s the same as, or sbightly greater thag, that
of Perandren in mg. of

A 2-inch (5cm.) strip of ointment contains approxi-
mately Ig8. (2mg testosterone),
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(ESTROGENIC.

& iol and its derivatives are available in the following
forms:—

(a) Eticyclin ‘Linguets® contain cthinyl estradiol o or mg.

®

©

)

(e

&

N

and o05mg. This is the most potent oral cestrogen 11

its most economical form. It is of particular value in

the treatment of menopausal distutbances in which doses

as low as o or mg. daily are often adequate.

Eticyclin scored tablets of 1mg. are available for

conditions which may require high dosage, for example,
- . v h nd inducti

of labour.
Ovocyclin P Ampoules contain ipropi
BP. in concentrations of Img. and §mg. per c.om.
‘The dipropionate was found to be the most efficient
ester of cestradiol.

1ol di

Ovocyclin B Ampoules contain diol mono-
b BP. in i of 1mg. and §mg
per c.om.

Ovocyclin  ‘Crystules’ contain  1omg. crystalline

astradiol monobenzoate B.P. 1n 2 c.cm, aqueous suspen-
hesia. A

sion with 2mg. Nupercaine for local
single i i} j prod effects lasting
several weeks. Where prolonged administration is

q! in 2 1 cases, “Crystules’
provide a conventent form of depot therapy. The tech-
nique of administration is simpler than implantation, but
the duration of effect 15 less prolonged. (See Depot
Therapy section, p, 125.)

Ovaocyclin Implants contain 20 mg. of estradiol B.P.C.
in compressed cylndrical blocks of §mm. diameter,

t 1 prod effects lasting
several months This method of administration is to be
preferred for patents who require prolonged treatment
as 1t is more economucal and avoids frequent njection
of oily solution. (See Depot Therapy section, p. 125.)
Ovacyclin ‘Linguets’ contain  estradiol BP.C m
concentrations of oojmg., o1mg. and 1mg When
employed zlone, the dosage in ms. should be five tunes
as great as that of Ovocychn P or Ovocychin B,
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Ovocyclin Oinstment contains o1 mg. (1,000 units)
wstradiol B.P.C. per g. in a suitable ointment base.
‘The dosage exp d as mg. of diol is
t.h:samcastha(of() yel PorC ychin B A 1

d i or mono-
benzoale A stnp of 2 inches (5cm.} of the owntment
contains approximately I g. (0-I mg. cestradiol),

PROGESTOGENIC.,

@

L yclin A des contain BP. in
concentrations of 2mg, §mg, 1omg. and 25mg.
per ccm. Rubber-capped vials of 1occm are also
avatable containing 25 mg.fc ¢cm. The free hormone and
not an ester is used.

%) Lutocyclin ‘Crystules’ contain 5o mg. crystalline
£

@

progesterone B.P. in 2 ccm. aqueous suspension with
2mg. Nupercaine for local anasthesia, A single intra-
muscular injection produces effects lasting several weeks,
(See Depot Therapy section, p. 125.)

Lutocyclin Implants contain 100 mg. progesterone B.P.
in oomprcssed cyhndnwl blocks of §mm. diameter,

d effects lasting several
months, This method of administration 1s to be preferred
for pattents who require prolonged treatment as it is
more economical and avords frequent injections of oily
solution. (See Depot Therapy section, p. 125.)

Lutocyclin ‘Linguets’ each contamn ethisterone BP
(anhydrohydroxy-progesterone) in strengths of §mg.,
10mg. and 25mg. Admumstered sublngually the
effectiveness of ethusterone 15 at least doubled as compared
with the oral route The rato of activity to parenteral
progesterone is 1:4~6, so that the dosage 1n ‘Linguets’
in mg of ethusterone should be 4 to 6 times greater than
that of Lutocychin ampoules in mgs of progesterone.
The ‘Linguets’ may in many cases entirely replace the
ampoules, and 1n others wﬂl be found to be convement
for mai and It is
advisable to spread the daily dose of ‘Linguets’ as
evenly as practicable over 24 hours.
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IN THE MALE

GROTP, TREATMENT. PRINCIPLE.
I Perandren A 1 of the de-
Eunuchism. 2§—s0mg. two or three | velopment of the geni-
(See p. 76.) nmes a week for some | tali se
months to restore or de- | sexual charactenstics
velop secondary sexual | by replacement of the
characterisucs, deficient or absent in-~
For mant 3 ternal secretion of the
Perandren ‘Linguets® testes.
yo~-25 mg. daily.
(See Depot Thenpy Sec-
ton )
G i 1! of the
(See p. 78) growth of the struc-

Where operation
is necessary.

lo— 5 mg. twice a week or
Perandren ‘Linguets®
y0-25 mg daly.

tures of the cord and
the production of a
Larger and more pen-
dulous scrotum which
15 adequate 10 retan
the testes.

Perandren Ampoules
10-25 mg, weekly for a few
weeks before operanon.

Promoton  of the
growth of cord struc-
tures and scrotum it
order to prowde z
more favourable ter-
ramn for surgical treat-
ment

m—zs wmg weel.ly for a few
weeks after operation or
Perandren ‘Linguets®
10~25 mg. daily.

To post-
op:rauve tension md
setraction,

where there 15 an
underlying endo-
crne defect.
(Seep.79)

25-50mg two or three
uimes a week

10-25 me.
(See _Depot Therapy sec-
ton )

of a de-
fecuve internal secre-
non of the testes,
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GROUTP. NT.
P dren A of
of purely psychic | 1omg. three times 3 week hbxdo xnd the produe-
igi or Pexandren ‘nguets won of erecrion with
{See p. B0.) 1020 mg. daily, the object of restoning
the patent’s co
dencc m his own
(Np B —-nghcr doses
may depress spermi-
atogenesis )
Premature Eticyclin ‘Linguets’ See p. 80,
Ejaculation. oo1mg. once ot twice
(See p. 80.) dasly.
Sterility due to | Perandren ‘Linguets’ In these dosages the
impalred -m mg daly or Peran- | male hormone stinn-
SpErmato s mg. | lates
genesis, lhxce numes 3 week,
(See p. 8r.)
Chrosic Eticyclin ‘Linguets” Diepression of the sec
Haxmospermia, | 005 mg. three times weekly | retions of the s
(See p. 83.) 0 twce dasty. vesicles,
Mate Climac dren “Lk ts” of enda-
teric, D-SD mg, daly or Peran~ | crne equiibrium by
Premature dren Ampoules 1o-25 mg. | replacement of testi~
enility. once to three mes weekly, r hormone.
(See p. 83
b Hyper- ) Promotton  of  in~
traphy, 10-25 Mg, twice to three | creased tonus of the
Cases of mild | umes weekly. bladder and dettusor
and moderate | For mamntenance: muscles aod ¢
ee, Perandren ‘Lingu:ts‘ ment of the urethra,
Inoperable 10-56 mg. daly together  with  jor-
cases. provernent  an the
{See p. 85} geners} condimon,
Where P a e The i of
ccasaty. 10-Z5 ME  tWICE 1O ee | temporary prove-
18 ecessasy tiraes. w:cklyorl’erandren ment 1 the lacal and
‘Linguets’ 1050 m, general condstion as &
daily, sumngtevcnl weeks preparation for sure
before operation gicaf treavment.
Carcinomua of | Edeyclin ‘Linguets’ Suppression of andro-
the Prastate. o 1 g ~1 mg. three hmes | gemc effect,
(See p. 86 dalyi afrer Fll response
redoce to 603 Mg WO 10

four urses daly.




IN THE FEMALE

GROUP, TREATMENT, PRINCIPLE,
rimary Eticyclin “Linguets’ An intenyive stimulus

Amenorrheea, | 005me. onge or twice | to the development of

(See p. 88} daily for 17 days, with 1n- ) the uteras, vagma md

!ervzh of xo days or secondary sexual

5mg twice We:kly for five | Intervals  berween
jections, followed by an { coursey auaw for the

taterval of two weeks, The of with-
courses t0 b: FAVEH OVET & d.mwzl blccdmg
number of cycies,
Primary 1 T e To oromote devzlep<
Amenorrhea “ . rus,
assoclated with  §' * - .. .
infantilism, (i ~ stics,
{See p. 88) " . - - - soet-
v * - hthe
‘ment with Eti cyclin l.m- [T
guets’ or Ovncydin r
Ampoules as above.
Secondary Edeyclin ‘Linguets’ or | To buld up & normal
Q A 1 uterus andfor en-

Oligomenor- Cychél treatment &s des~ | courage the establish
rhee crbed for prmary amenor- | Qient of regufar men-
l-:.hypomennr- thoa Two or three courses | struanon

ca.

xl may estabbsh spontanecus
(See p. 88.) rhythm
To replace Lutocyclin ‘Linguets' ‘The endometnium,

deficiency of 25mg daly for 8 days | whach has proliferated
luteal hormone | staruog at the end of | under the influence of

in primary and v.h: estrogen course oF cestrogenae snmula-
uun 13_converted to
amenorrheea. mmg‘ alternate days for Imgesmuenzl
(See p 88) four injecuony starng at (dec: al) state,
the end of the estrogen
course
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THE SEX HORMONES

GROUP,

‘TREATMENT.

PRINCIPLE.

Essential
Dysmenorrheea. | o
(See p. 90)

(n) Edcyclln ‘Linguets®

mg. dagly from the sth
10 !he 26th day of the cycle
or Ovocyclin P Ampoules
5 mg. twice a week for five
1njections starting on the
sth day of the cycle,

wir oo e g B

struation.

(¢) Perandren ‘Linguets®
10~15mg daily through-
out the cycle or Perandren
Ampoules Jomg alter-
nate days duning the pre-
menstrual and menstrual
weeks.

Euther to prevent
ovulation or to abolish
ischamua,

‘To relieve pelvic con-
gestion.

excess

:l'enshn.
(See p-93)

(a)Li “Linguets’

25 mg. daily or Lutocyclin

Ampoules 10mg alter-

nate days for 8 days starting

10 days before menstrua-
on.

(b) Perandren ‘Linguets®
10 mg, daily or Perandren
Ampoules 10mg, alter-
npate days duning the 8 pre-
menstrual days.

o
of astrogen.

Suppression of excess
of eestrogen produc-
non

Functlonal
Uterine
Bleeding.
(Seep. 93)

(n) Etlcyclin ‘Linguets®

mg. three times daily
for 30 days and Luto:y:ﬁn
‘Linguets’ 25-50 mg, daly |
from the 16th to 20th day
or Ovocyclinl‘ Ampoules '
smg. daly for 15 days
fouowed by Lutocyclin
Ampoules § mg. daily for |
5

ys.

To raise astrogen
above the threshold or
bleeding fevel.
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GROUP. TREATMENT, PRINCIPLE.,

(b) L 1 of pro-

Ut:nne s-10mg _daly gesterone  deficrency,
lecding Lutocyclin ‘ngutts transformation of the

—(eannmm{) 25-somg. daly for three | endometrium to the

o ﬁve days‘ (BIudug dual phase and

days before. czchsubsequem

period or on the first day of

bleeding.

28 Pacm T At P

. .
o .

(d) Perandren Ampoules

25mg daldy plus Luto-

cyclin Ampoules romg

daily for 3-5 days
Intermenstrual | (a) Lutocyclin ‘Linguets’ | Preservation of the in-
Bleeding. 2§ mg daily or Lutocyclin | tegrity of the endo-
{See p. 98) Ampoules smg. daxly, mequm untl ade-

for 4 days starung 2
\glefure the expected date o
eedun;

(6) Eticyclin ‘Linguets’
ossmg daly for s days

g three days before
Pledng 1 duc.

quate corpus luteum
functionis established.

Preservauon of astro-
gen above the bleed-
1ng or threshold level,

=1

() Perandren Ampoules
25-50 mg daily or onalter-
nate days.

Sy = pro-
1ency,
of the
o the

. and
Ppromotion of complete
shedding of the endo-
metry

Suppression  of ex-
cessive (Estrogen pro-
ducuon and  com-
version of the endo-
metrum 10 a restng
stage




THE SEX HORMONES

GROUP.

TREATMENT,

PRINCIPLE,

Essential
Dysmenorrheea.
(See p. 90.)

(a) Etlcyclin ‘Linguets’

0 0§ mg, daly from the 5th
to the 26th day of the cycle
or Ovocyclin P Ampoules
5mg. twice 3 week for five
mjections starting on the
sth day of the cyele,

e

struatton.

(c) Perandren ‘Linguets’
10-15mg daily through-
outthe cycle or Perandren
Ampoules 10mg. alter-
nate days during the pre-
menstrual and menstrual
weeks.,

Esther to prevent
ovulation or to abolish
ischzemua,

To relieve pelvic con-
gesuon.

Premenstrual
Tension.
(See p.93)

(2) Lutocyclin ‘Linguets’
ﬂ‘g‘ daily or Lutocyclin

poules 10mg. alter-
nate days for 8 days starung
10 days before menstrua-
it

(b) Perandren ‘Linguets*
10 mg dalyor Perandren
Ampoules 10mg, alter-

nate days dunng the 8 pre-
menstrual days.

To counteract excess
of cestrogen.

Suppression of excess
of eestrogen produce
ton

Functlonal
Uterine
Bleeding.
(See p. 93.)

(n) Etlcyclin ‘Linguets’
mg three times daily |
for 20 ‘days and Lutocyclin |
“Linguets’ 25-so mg daily
from the 16th to 20th day |
or Ovncyclin P Ampoules|
smg. daly for 15 days '
folhwed by Lutocyclin
Ampoules § mg. daly for |
§ days, }

To raise cestrogen
above the threshold or
bleeding level.
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GROUP. TREATMENT. PRINCIPLE,
Frigidity. Perandren ‘Linguets® Increase of sensimvity
(See p. 103) 10-30mg, daly for 36 | of the external gem-
months or Perandren a and chtons.
Ampoules 10-25 g, two
to three nmes weekly for
6-8 weeks.
Perandren Olntmen
Inunction of clitoris d.uly.
Excessjve Lutocyclin ‘Linguets’ Cotrects the pro-
bida, 25 mg daly or Lutocyclin | gesterone  deficrency
(See p. 103 ) Ampoules 10-20mg, whach may be present
alternate days d in gymphomanz.

uring the
second half of the menstrual
cycle.

Mastopathia Perapndren Ointment

(Fibrnadena:xs, Local inuncnon of the
breast with 2 inches twice

Mnstius)

(See p. 104 )

Relief of pam by
counteraction of
cestrogemc effect.

™ T A %)
Abortion due to | 10 mg daly untit bleeding

tegnty of the deadual

P
progesterone ceases, then 25 mg. twice | endometrium and im-~
deficiency, weeu’g planmxon of the
(See p 106 (See Depot Therapy feetus,
| Sectron.)

Habitual Li A i Py d
Abortion due to | 1omg on alternate days | tegrty of the deudual
‘progesterone dunng the second half of | endometriumy anc
deficiency. the menstrual cyele and | plantation of :he
{See p, 106) when the petiod 13 mussed | faetus.

25 mg. twice weekly to the

7ih month or Lutocyclin

‘Linguets’ 25mg dafly

Starting at beginnung of

the second half of the men-

strual cycle and connmwng

af the penod 13 mussed, to

the 7th mx

gSee D:po( “Therspy
Induction of Ovocyclm P Ampoules | Increasing the sensi-

bour, 5 mg‘ four-hously or Eti- | timity of the uterus to

Missed “‘Linguets® o s mg | naturally secreted oxy-
Abortion, .houxly up to 15 doses. | tocic substance, and
Carneous Mole, t the rounne treat-
Intra-Uterine fment by oxytocic

Feetal Death, \
(Seep.108) |

drugs md mechanical
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GROUP, TREATMENT, PRINCIPLE.
Sterility due to: | Eticyclin ‘Linguets’ Sumulation of the pit-
(a) Fauure of oo1mg. daily for three | uitary to release gon-

vulation. weeks with Lutoeyclin adotrophins 1n order
(See P. 99.) ‘Linguets’ 25mg, daly | to induce ovulation
during the third week,

(b) Deficient Eticyclin ‘Linguets® ‘To wncrease the Jumen
Motility of | 005 mg. alternate days for | and sumulate pen-
Fallopian a month or Ovocyclin P | staluc movements.

ubes. Ampoules 5 mg. every five

(See p. 99.) days for the same penod.
© L in A 1! Promotion of implans
Deficiency 10mg. on altermate days | taton of the ferubised
g to durnng the second half of | ovum.
Failure of the menstrual c¢ycle or
Nidation. Lutocyelin ‘Linguets’
{See p. 99 ) 25mg. daly dunng the
same penod.

Inhibition of (a) Eticyclin ‘Linguets’ | To, delay ovulation

Menstruation. | © § mg. four umes daily or | and thereby delay the

(Seep 56 Ovocyclin P Ampoules | onset of the subse-

10mg. on the 1st or 2nd | quent menst
day after menstruanon, peniod.
(b) Perandren Ampoules
zs mg, daly or Penmdr:n
‘Linguets’ r00mg daily
tarting three days before
| penod 18 due,
The Climacteric,} Eticyclin ‘Linguets® Compensanon for the

(See p. goo.)'

oor-oosmg, daly or
o] r 1

Melancholia.
(See p. 102.)

\

|

2

1mg “once to three tumes

weekly or §mg, weekly

gSee Depot Therapy
ection )

|

withdrawal of the in-
ternal secretion of the
ovaries and restora-
uon of normal hor-
monal  equilibrium
Afxer symptoms  are
fully under control, a
progressive reduchon
of dosage brings about
a gradual adjustment
of equlibrium to a
different level.

Prurlms Vulvm, |

T

A B wvms .

Edcyclin ‘Llngue(s‘ } |

Hlsw‘loglml and func-

nges mn the
“psthelium

== v aswogen-

are teversed

ial replace-

. @strogemc
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GROUP. TREATMENT. PRINCIPLE,
Enuresis, Perandren ‘Linguets’ | Increase of the tonus
(See p. 115) 10-30 mg. daily for one to | of the bladder and
three months or Perandren, sphencter muscles,
Ampoules s-10omg daly
to 25 mg twice weekly for
one to three months.
Acne Vulgaris. | Eticyclin ‘Linguaets’ Restores the andro-
{See p. 116) 001-0 05 mg. daily. gen-strogen balance
and counteracts andro-
genuc effect.
Buccal Eticyclin ‘Lingnets® ‘The integrity of the
Lenkoplakia, | 0 01-0 05 mg, daly or mccal mucosa ap-
33 Ovocycii A 1 ars to depend on 20
Stomatitis, tmg on alternate days. adequacy of estrogen.
e
Glngivitis.
(Seep 116)
Atrophic yelin P A 1 i of the se-
Rhinitis, Solution cretion and vascular-
(See p 118) Intranasal ice daily | 1tyof
with o§cem (.
c.cm, ampoule  solution}
after imgation with physio-
logical salime.
Simmonds's :
Discase, . :
{Seep 118) ' . .
|
Cushing’s Perandren Ampoules Promotion of anabol-

yndrome, 25-somg daly. 1sm of protemn, causing

(See p. 119 improvement of cer-
wn chmeal featores.
{Wll cause or increase
virthsm)

Angina Pectoris, (n)l’erand.ren‘unguels‘ | Vasodilator effect.

Ihromboang- 18-somg. daly o

Anerm- 25 mg. once o tWice ‘

sclerosis. weekly.

(See p. 120,)

() Btloyelin ‘Lingucts’
oormg daly

Ovocyélin B Ampoules
5 mg. weekly,




148 THE SEX HORMONES
GROUP, TREATMENT., l PRINCIPLE
Supp: of | (a) ‘Linguets’ T f the
Lactation, and | 0 1mg 3 times daly for suddcn faumdze level

Breast
Engorgement.
(See p. 108 )

3 d.ay:, tben 005 mg 3 of mstmg:n wl c.h

- tange
®P dren A fes | Acts 1y by
25mg once or twice daily | mhsbition of the pit-
for one to three days, vitary.

A

Action unknown.

C: of
the Breast;
and

(a) P 1.
100-200 mg. three to five

post-operative.
(See p 110)

tm yor
‘Linguets’ 50 mg, three to
six umes daily,

(p) Eticyclin ‘Lh:guets’
(Contraindicated

patients under sn) o 15—
1 mg. daily or Ovocyclin
P Ampoules (Contra-
indicated in patients
under 60) 5~10 mg. daily.

Action unknown.

Lencorrheea.
(See p. 113.)

Eticyelin ‘Linguets’ To promote adequate
0 01-0 o; mg. dzuly or epithebiahisanon  and
o r23¢ Jocal

1mg “once to three times
| weekly or 5 mg weekly or ‘
fortugh

@i ts® Ej ion of the

(Seep 113)

001005 mg daly or wmfantile, non-¢pith-

Ovocyclin P Ampoules | jalised vaginal mucosa

I mg. weekly or fortmghtly, production of an

The local apphicatien of | ecid vagnal secretton,

| Ovocyclin Ointment may | both of which are

| be useful. 1numical to the growth
of the gonococcus,

COMMON TO BOTH SEXES

Prematurity,
(See p. 114)

Perandren ‘Lingucts’ Promoton of protein
smg. daily (crushed and | anabolisra,
Puzed with a feed).
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SPECIFICATION OF PACKAGES

"ERANDREN.

Amp jni propi BP.
oily solution for intramuscular :njection

Ic.cm.
5 and 10 mg. in boxes of 3, 4, 6, 20, 25 and 50
25 mg. in bozes of 2, 3, 6, 10, 25 and 50
50 mg. in boxes of 1, 3, 6 and s0
2 com. -

100 mg. in bozes of 1, 3, 6 and 50

-

Rubber-capped Vials containing testosterone pro-
pionate B.P. in oily solution for intramuscular injection;
50 mg.Jc.cm

Vaals of 10 ¢.cm.

“Crystules’ for intramuscular injection containing 50 mg.
crystalline testosterone propionate B.P, in 2 c.cm, aqueous
suspenston and 2 mg Nupercaine.

Boxesof rand 3

Impl. ining Ioo mg. of B.P.C.
(Cyhndnwl shape, § mm drameter).
Tubes of 1

‘Linguets’ containing methyltestosterone B.P. for sub-
lingyal admemnistration

5 mg. in bottles of 20, 25, 100 and 500
10, 2§ and 50 mg. m bottles of 25, 100 and 500

Oi ining 2 mg. per g BP.C.
for percutaneous inunction

Tubes of 25 g.
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LUTOCYCLIN

Ampoules of 1ccm. containing progesterone BP. in
oily solution for jntramuscular injection

2, 5 and 10 mg. in boxes of 3, 6, 20, 25 and 50

25 mg. in bozes of 3, 6, 25 and 5o

Rubber-capped Vials containing progesterone B.P. in
oily solution for intramuscular injection; 2§ mg./c.cm.

Vials of 10 c.em,

‘Crystules’ for i ijection inting §0 mg.
crystallive progesterone B P. in 2 ¢.cm. aqueous suspen~
sion and 2 mg. Nupercaine,
Boxes of 7 and 3
p ining 100 mg. p B.P.
Tubes of x (Cylindrical shape, § mm. dizmeter).
] ini hit B.P, for subligual

4
administration
5 mg, in bottles of 10, 25, 50, 100 and 500
10 and 25 mg. in bottles of 25, 100 and 500

ETICYCLIN.
‘Linguets’ containing ethinyl astradiol for sublingual

administration
o or and 005 mg. in bottles of 23, 100 and 500

Scored Tablets of ¢ mg. in bottles of 25, 100 and
500

OVOCYCLIN P.
Ampoules of 1 c.cm. ini P
B.P. in oily solution for satramuscular injection
1 and § mg. in boxes of 3, 5, 6 and 50

A0t o,

OVOCYCLIN B.
Amponles of tccm. contsining oestradiol mono-
benzoate B.P. in oily solunon for intramuscular injection
1 and § mg. in boxes of 3, §, 6 and 50

‘Crystules’ for i l inwg 10 mg.
crystallipe eestradiol monabenzoate BP, in 2 ¢.cm. aqueous
and 2 mg. Nuperca

xBoxcsnfx and 3
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OVOCYCLIN
‘Linguets® containing cestradiol B.P.C. for sublingual
administration
oo04mg in bottles of s0
o1 mg. in bottles of 30, 100 and s00
1 mg. in bottles of 25, 100 and 500

1 diol BP.C.
Tubes of 1 (Cy].mdnml shape, 5 mm, diameter).
Ointment contamung o-1mg /g. estradiol B.P.C. for
percutaneous inunction
Tubes of 25 g.

{‘Perandren’, ‘Lutocychn’, ‘Ovocychin’, ‘Eticyclin’, “Nupercaine’
and ‘Linguets’ are registered trade marks)
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Kraurosis vulve o .
Labour (nducuon) .. .o
Lactation (suppression) .

Leucoplakia (buccal) . .

Leucoplakia vulvz .

Leucorrheea .
Libido (excesuive) .
* Lngucts”

Male chmactenic . ..
Mammary carcmoma .
Masculinssation .
astitis (chrome)
lating bebaviour .

{psycine
{somatic

Menstruation {anovular)

Menstruanon (nommal cycle) -
Menstruanon (phystology)
Metabolism (action on)

d-cycl ‘bleedmg .
falk secretion .
f1ssed abortion .

Nasal mucosa . .-
Nomenclature . B3
Oumnunents .
Obgomenarrhea . .
Ohigozoospermia

Ovanan funcuon and basal body temperature

'ackages . . .
arent substances .
ellets (implantation)
erule erection . .
Percutaneous nuncuon .
Penpheral vascular disease

lebitis .
Pigmentation (skin) .
ynustary (effects of sex hormoncs)
Pregnancy (secx:utm of hormones)
Premature eyzculs .

ture mfants
Premature semkry (male)
Premensteual tension

102, 146
98, 145
102, 146
108, 147
71, xos, 148
116, 14

102, 146
113, 148
104, 147
131

83, 142

71, 110, 148
70, 88, 111, 119
104, 147
104, 147
102, 146
100, 146
102

100

93, 144

56, 146

st

52

70

54, 93, 94, 145
93, 144

93, 144

71, 108, 148
108, 147
64, 118, 149
16

133

88, 143

81, 152

54

120, T
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Depot therapy . .
Dosage . .. .
Dyamenonhma - .
Dyspareupa - ,, ..

Ejaculation test .
Enuresis . . .
Ercction (penule) .. .
ssential actions . .
ssential dysmenorthea .

E .
[Essential hypertension .
Esterification . .
EBupuchism., . .
EBunuchoidism .- .
Excessive hibido . .

Flbxcmdcnons - .
Fibromata (uterine) . “
Feeral death (mu—a-utenne) .
Forms lvm]a le .

Frigi
Funcﬁoml uterine bleedmg

Gmgmus (senile) .
Glandular cysuc hyp:rg

Gonads (eﬂ‘em of sex ormones)

Gon vulvo-vagintis

Habjrual sbortion |
meorrhage (ut:nne)
m'ua

Hy, blood pressure .. :
Hursuties facialis . .

Hypenmno;-rhcu

Hypmennon ((ess:ndzl))

Hi mmp y pmsunc
i mzl le)

ypogomd.\sm
ypomenorthea .. .
ypopituarnism -

e

\mplanﬂuoﬂ pellm .

ndumou of Iabour .
Tnfantilism (female) .
pfantiltsm (male)
Inhibrtion of lactation
ahibition of mensmunon
nmmtn!tnlﬂl ecding

I tronal units M
Stmanuerine fozal death
.nmmus:uhx mlfc"-“’“
Inunction .-

104, 147

97

ms, 47
134

103, 147

93, 144

116, 149

54593, 94, 145

68

113, 148

106, 147

71. ms, 148
94, 98 !45
3

108, 147
128

133
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Prostate (carcinoma) .. .. ee 71,80, 742
Prostazc (bcmgn hypcrtmphy). . .- 63,85, 142
e o 102,146

Raynaud’s disease .. . . .. 120,149
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Rhimus (atrophic) .. - . o 63,118, 149
eminal vesicle test .. . 32
enile gingivitis . . 116,149
enile vaginius . . b 102,146
emlity (premature, male) . . .. 83,142

Simmonds’s disease .. . . .. 118,149

Skin pigmentation .. . . .

Sperraatogenesis . . .- e 81,142

"'i?,i‘;"d(’fa"ﬁ‘) B . . 32 .
terbiry {(fernale] . . . b 59 14
tenlity (male; . . «w B

Stomanus (nlceunve) . . . m:, 116, 149

Sublingual adnunistration . - .

Suppression of lactanen .o . . 71, mS, 14%

Temperature and ovasian function . .. 54

Tenston {premenstru: v . .. 93, L

“Testes (nndescended) . . . 62, 78, 41

Tests for standardisation . . -

‘Threatened abortion , .o .. ' 106, 147

‘Thrombo-angutis obliterans . . « 66,120, 149

Ulceraive stomautis ., 102, 116, 149
34

Utenne fibromata : . - 97
Utenne hzmon-hage .- . . . 93,144
Uterine moulity . .. - - 57
Uterus-growth test . . . .. 33

Vaginal smear test . . . .33
V:gu:um (semle) . . 102, 146

scu.lar disease (pmphenl) .. . 66, 120, 149
.- . 70, 88, 111, 119

Vulvo-vagnmus (gonocooul) . 113, 148
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