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. . b h male and female sex in which tumors 
have been descnbed m ot ' . tl . malirrnant in character 
of the te~ticlc and ovary, apparen ) ºd. symploms in 

131 of this volnmc ior correspon mg • 
L see page . occurrincr in children, have been 
malignant hypernephrom; 1, ·tl f ~tature and bv premature 
accompauied by a ge~er~ s~::1 lcl~araders such a; growth oí 
appearance of secoll(l.\r} ·

1 
d . the armpits and on thc 

ti f i the ma e an m ' 
hair 011 1e ace n 1 t f breasts and generative 

b . botl1 sexe;,. dcvc opmcn o pu es m · · , 

' Cl,ITORIS AND ADULT ÜIRSUTIES Dl'E 
PENll,E TIUNSFORMATIOX OF EfEN YE.IRS. (Jump, Brotes, ancl 

TO liYPERXEPllROM.I IX GIRL OF S . 
Balx:ock.) 

. . ·hort all the si,gns of puberty, which, on rcn10val organs . m ~ , . ,, 

of the tumor, have been Iou_nd. to t~1sarto:~\f females referred 
Th presence of spermm m e 

1 e . im ortant feature of the problem as a who e, 
to ª?ove I~ an _P chemical homologue, the adrenal product, 
for 1t sho" s that its d f Thus we ha,e seen 
· th d termininrr factor oí sex pro uc 10n. 

1 IS e e 2 that °tumors of the aclrenal cortex caured fema es 
(page 30 ) l toward male characteristics, male organa 
to unclergo e ianges 

1 
d • lO of the women re-

ha,ing become sufficiently deve ope Il~ This trans-
A t t cause tbem to ive as roen. 

ferred to by per as 
O 

• th b . cut illustrating th~ 
f ormation is well shown m e a o,e ' . . -
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case described on page 301, reported by Jump, Beates, and 
Wayue Babcock. Suggestive also in this connection are t.he 
experiments of Allen J. Smith and \V. J. Crocker,98 who found 
that by injecting a salt-solution extract of a cock's testis into 
hens these animals showed many indications of assuming male 
characteristics. 'l'he comb in most cases increased in sizc and 
brightcned, the watlles likewise. In sorne of the hens the neck 
feathers became somewhat more brilliant, the same peculiarity 
applying to thc small feathers at thc base of thc tail. In one 
11en a slight but distinct growth of spurs was recognized. Sorne 
o! tite hens became combatire, and scYeral times they attempted 
to coYer other hcns after the manner of the cock. 

On the whole it seems clear thab it 1:S to tite secretion of 
adrenal ti:;sues, u·herever situated, that the male characteri,stics 
are due. 'l'his phenomeuon finds a ready explanation in my view 
that the adrenal secretion supplies the blood the oxidizing fer­
ment which as a catalyzcr endows living tissues with their vital 
dynami~m. 

Dixon,
00 

aftcr using orchitic injections, concludes that the 
effects obEcrred were due to its nucleo-albumin. Orchitic ex­
tracts are known to contain nuclein, a ferrinuclein. according to 
Carnzzani,1°

0 
in the proportion of about 2.4 per cent. But this 

applics to semen, in which !-permatozoa and other substances 
containing nuclein are present. Still, absence of functional 
testes being known to produce abnormalities of the bones, it is 
probable that thc thymus is imolvcd in the process. This is 
further suggested by the fact that IIatai1º1 found that in white 
rats removal of the sex glands cau~ed the thymus to increase to 
almost twice its size. This feature of the process belongs to 
the generafüe sperm-cells, and not to the interstitial cells of 
Leydig. 

"'ith the so-called interna! secrction of the testicle idcntified 
as a product of aclrcnal rests in this organ, and recalling the 
adion of thé adrenal product upon oxidation, metabolism, the 
va~cular tension, etc., we can undersbmd the morbid effects of 
masturbation and excessive venery-particularly the debility, 
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languor, mental torpor, and deficient growth in boys add~cted to 
these habits. These symptoms coincide with those which, we 
have seen follow castration. Bbuin and Ansel1°2 have showu, 

' moreover, that extracts of interstitial tissue counteracted the 
effects of the latter operation and tended to promote growth. 

On the whole the above data seem to warrant the following 

conclusions :-
1. There is no tnu internal secl'etion of the testes, the 

¡;roducts of the epi,thelial (Leydig's) and sem~nal cel~s wh~ch 
unitedly take part in the formation of the seminal ff,uid, being 
derived mainly from adl'enal re.~ts in those cells. 

2. When seminal ff,uid is not secl'eted during coitus, m{M­
turbation, etc., that part of it contrib1ded by the e¡rilhelfol and 
seminal cells is added to the asset of adrenal products in the 

body at large. 
OvARIF.S.-There is considerable analogy between the char-

acteristic effects of castration in the male and those following 
removal of the ovaries in the young. What remains of the 
genital organs, the uterus, vagina, and vulva, and also tl~e 
breasts, retain thcir infantile type. In developed females th1s 
operation tends t~ produce atropby of the s~me structures ~nd 
obesity ( also observed in roen after castration), menstrua bon 
meanwhile ceasing. The infl.uence of the ovaries on metabofüm 
also corresponds with that of the testicles. The dictum of 
Brown-Séquard,-to whose remarkable physical improvement 
under the influence of testicular extract I can bear witness,­
that this agent is more efficient than ovarían extract in the 
treatment of women, suggests a kinship between these two or­
ganic substances. This is emphasized when the pharmacological 
action of oYarian extract is considered. It raises the blood­
pressure and slows the heart, as shown by Fedoroff,1°8 J acobs,1°' 
and others. RemoYal of the ovaries, rnoreover, reduces the 
o:xygen int.ake 10 per cent., as shown by Loewy and Richter,1°

5 

while ovarían extract restores it; it has been, therefore, regarded 
as an oxidizing ferment. Xeumann and Yas106 noted that 
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ovar~an extract . enh~nced metabolism; Senator observed that 
ovanan prepa~at10~s rncreased diuresis and the excretion of urea 
and phospho_nc ac1<l. Its physiological effects are those of adre­
nal preparat10ns, therefore, in erery respect. 

l ts effects on oxülation are so striking, in íact, that thev 
l1a,·e been clearly recognized by many clinicians "TT'"e . 

ti · d • • 11 are 
an iomm to claPsify ovarian organotherapy amono- the o -·a· . t " ·t O XI 1zmg 
age11 ~, wr1 e Dalché and Lépinois.101 "This eonclusion ·t t 
J l · tte 1 · , 1 mus 
>e ac n~1 <_' is that reached by severa! authors. Curatello and 
Tarulh bel1e,·e that the interna! secretion of ti . f ¡ • . 1e o,"anes aYors 
t ie ox1dation of ph_osphorized organic sub~tances, hydrocarbons, 
an<l fat~. Accordmg to Gomes, it enhances oxidation and 
l1ydroly1us ~nd favors the elimination of phosphates. . . . 
Albert Ro~m and ~Iaurice Binet have shown that there is during 
mens~ruabon an mcrea~e of the respiratory exchimo-e. Keller 
~~udymg th~ g~neral exchanges, found that there w;s increased 
~ntr_ogen ox1<lat10n. We have ourselves found that menstruation 
m it~elf, enhances vital functions and partic:ularly the great 
fun<:tion of general oxidation " Sauvéios states th t . 
extrae:t increases the hremoglobin content oí the bl da ov-anan 

T 1· oo . 
o w ich of the ovarían tissues, the Graafian follicl t' 

cor?ora lutea,_ or the interstitial cells, must this pharmaco;:g· ic~ 
acbon be attnbuted? 

According to _:Mulon100 (1904), the corpus luteum presenfa 
all the morpholog1cal characteristics oí an a<1grcuate o! h 
affi II • o o e rom-

n ce s, t.o wh1ch class the cells of the adrenal medulla also 
belong. Indeed, Prenant110 found that botl1 . . . d l · 1 · , m or1gm an 
u_s~ og1~al strueture, the corpus luteum, which remains after 

elirmnahon o_f the ovum, shows all the characterir,tics of an in-
ternal secrehon gland. Schaefer states that it ·t. ul ·t s ex 1eme vas-
e an y sug.gests that its product passes into the blood 'l'J . 
wo ld l . 't . . 11S u exp am 1 s mfluence upon distant organs such as the 
mammary glands; .Anee! and Bouin111 having shown that the 
_development of the latter coincided with that of th 
lute d ti t d t . e corpora a, an la es rucbon of these bodies arrested the develop-
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ment oI the mammary glancl. The corpora lutea are enclowed, 
howe,er with other important functions. According to Bandler, 
it assis~ not only, in the preparation of the uterine mucosa for 
the formation of the uterine deciduum and in the reception and 
fixation of the ovum, but alFo, as first shown by Prenant,112 and 
in common with the o.ary proper, it serves to protcct the 
maternal organism against the destructive local actiYities oí ~he 
parasitic ovum and its placenta} secretion. "'ben_ impregnabon 
does not take place, the proliferation of the lutem cefü occurs 
only during the íew days which the menstrual cycle lasts. 

The corpora lutca are formed, as is well known, aiter the 
discharge oí the ovum, in the Graafian follicles, the lining of 
which forrns íolds and becomes permeated with blood-channels. 
\Yhen pregnancy occurs, the epithelium of tlie Graafian follit~es 
proliferates, its cells increase in size and beco~e filled with 
yellowish granules: the corpora lutea. The follicles have b~en 
credited with the power to promote the nutrition of the utcrrne 
mucosa and to initiate the premenstrual congestion of the latter. 
From my viewpoint all these functions are to be attributcd to the 
corpora ·1utea of the Graafian fo11icles; though by "function" 
here I mean only the part the iormer play as chromaffin c?lls 
( of which, we have seen, they possess all the morpholog1cal 
characteristics) in reactions with other agencies. What is the 
nature of these bodies? 

A suggesfüe fact is that the structure describ~d by Boui_nm 
as the interstitial gland is known to fulfill vanous funct1ons 
attributed also to the corpora lutea. It becomes enlargecl dur­
ing menstruation as well as during preg?an?, t!rns sustaining 
sexual life up to the menopau8e. It attams 1ts h1ghest d~Ycl?p­
ment during the pregnant state, beginning witl~ the mclat~on 
of the fertilized ovum in the uterus. Locat.ed m the ovanan 
stroma, interstitial ccns have been found to maintain the nutri­
tion and integrity of the uterus, through sorne process as yet 
undetermined. 

From my viewpoint, this process is explaine~ tbrough_ vari­
ous facts brouglit out in the course oí our analys1s of testicular 
interna} secretions, and the conclusion submitt.ed that adrenal 

111 Prenant: L-0<-. t'it. 
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rests, medullary and cortical, constitut.e the so-callc<l internal 
secretion;i of these organs. 'l'hus, Limon, iu quoted by Biedl, tu 

found that "ihe intcrstitial tissue of the ovary is c:ompo8ecl of 
epithelial cefü, the protoplasm of which is filled with granules 
re~cmbling fat wJ1ich stain black wiih osmium. The~e cells are 
clifferently placed in different animals; they are sometimes 
arranged in compact masses and cords." Xow, thüi description 
applies preciscly to the cortical portion of the adrenals. In­
dec<l, this similarity had bcen noted by other:s than mnielf in 
respect to the oraries. "That the int.erstitial stro~a cells 
posRc~s a secrciory function is suggeRted," also writeR Biecll, "by 
the presence of fat granules and other secretory enclosures, as 
well as by certain re~emblance, commented upon by many 
(:\1ulon, \Y allart), to the cells of the supra renal cortex." 

Although Bouin gave the ovarian cells of this type thc name 
of "interstitial," thcy do not correspond with the interstitial or 
J..<)ydig cells of the testicle, which, as Schaefer stat.es, "show, 
when preRent, many analogies with the cells of the corpora 
lutca.'' This physiologi~t al~o expres~s the opinion füat tbe 
corpora lut.ea appear not to be concerned with the secondary sex 
phenomena. JntereRting in this connection is what has ·been 
termcd, "a remarkahle instance of the correlation of the corpus 
luteum with the secondar:r sex characters" dei::cribed by Pearl and 
Surface, 11º of the )í aine Agricultural Experiment Station. A 
cow which had produced three calves. and given an abundant fl.ow 
of milk suddenly ceased to produce the 8ecretion from the mam­
mary gland. The udder rapicllv i-hrank to a small size and 
the animal began to show the externa] characteristics of a bull. 
After a lapse of eight months the assumption of the male char­
actcrs in various reg-ions of th<> bo<ly Wfü, complete anil perfect. 
A necrop,iy showed, as the onl_v g-ross abnormality, a simple 
C)'Ftic conclition of the ovarieR. Histoloo-ically and cytoloo-ically 
thcRe organs d iffercd from the normal ~ow's · o,arv i.n onlv on~ 
csFential rcspect, namely, that thcy had no corpo~a lutea: thuR 
leaving the intm,titial ce11s intact. If al;.~ence of corpora lutea 
playccl any role in the proce~s it could only be a paf:sive one 

'" Ltmon: Archives d'anat. mlcrosrop., vol. v, fase. tt, Sept., 1902. 
115 Bledl: "Interna) Secretory Glands," p. 399, 1913. 
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which cndowed the "interstitial organ" of the ovary with actfoe 
role. Such being the case, and the interstitial gland correspond­
ing, as observed by :Mulon, \V allach, and myself, with the ad­
renal cortex, we are brought to realize that tite secondary sex 
characteristics are attrihutable, in the f emale, to the ovaJian in­
terstitial cells, which correspond morphologically anil chemically 
irith those of the adrenal corte.r. 

On the other hand, the foregoing analysis tends. to show 
that the interstilial cells of th e female are not tl1 e same struc­
tures as the interstitial (Leydig) cells in the male; the Leydig 
cells, connected functionally as they are with the sperm-cells, 
correspond with the Graafian follicles and their corpora lutea, 
as secreting structures. 

On the whole, however, and in keeping with conclusion 1 
submitted in respect to the testicles: There is no true internal 
secretion of the oi:aries, the products of the Graafian follicle.~ 
and their corpora lutea and of the interstitial stromarcells being 
derived mainly from adrena! rests in those cells. 

Here, however, the physiological role of the testicular 
products cannot be reproduced, f or if, as in tbe mal e, the 
products of the adrenal rests were absorbed when not secretecl 
through sexual congress, masturbation, etc., the male character­
istics would assert themselves in the :femalc through the accu­
mulation of the secretion of her interstitial cells. Hence, to 
provide against the loss of female characteriRtic,~ through acc11-
mulation of the secretion of the inerstitial gln.nds in the body 
at large, tlie products of the ovarian adrenal rests are eliminated 
periodically, i.e., during the menstrual cycle. 

It is because of this fact, as we have seen, that the loss 
of the testicular glands causes in the male the appearance of 
female characteristics, while in the female the accumulation 
through tumors, ek., of adrenal cells, causes the development 
of male characteristics. 

Finally, when pregnancy occurs, all the dynami.sm which 
the adrenal rests proride through the infiu.ence of their secretion, 
acting mainly as catalyzer, on oxidation, become necessary for 
the development of the new being, lactatio,i, etc., and the men-
strual cycle ceases. 
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b the earlier editions of this k 
centers in the medulla obl t wor • I urged that certain 
centers which receiYed ner,~~;~~pwre robab

1
1.v b~t ~ubsidiary 

by way of the tub . u ses rom t ie pituitary bo<ly 
er cmereum and other basal t t 

held, moreover, that "inhibition" as . s ruc ures. I 
represented a pathological h obt~med by physiologists 
b 

P enomenon m that it d 
y excessive constriction of the . . was cause 

Yasoconstrictors contained . th card1ac ~rtenoles provoked by 
As is 11 k ~ e nerve sbmulated, the va!rlls. 

we nown, it was the k f ~ 
\\'eber (1845) which fi wor O the brothers 
be "inhibited" b t· 1 rs_t suggested that the beart could 

y s imu ahon of a definite re . . 
d~lla. _Their experiments differed f gion m the me­
newed m that the tis f th rom those we have re-
Yerscd by the current su;l:u o \base of the brain were tra­
ba,e seen svmpatheti ' s exc1 mg structures in wliich we 
to the bulb~ One p:ieª~!v:!he~::ves pass. from the pituitary 
of a frog and the other on tf . placed m the nasal cavity 
fifth vertebra the he rt' e. spmal cord over the fourth or 

' a s achon mo ta ·1 
gradually resumed its norm l t· ·t men n y ceascd, then 

I 
a ac 1v1 y .Approxi f f 

po es u pon the cerebral hemis h . . " . ma ion o the 
produced no effect upon th/ heres an~, ~bmulat'.on of the cord 
oblonaata between the eart. ~ ot until the medulla 

0 corpora quad · · 
of the calamus scriptorius was sti ;1~:,~na and ~h~ lower end 
ter, "did the arrest take place. c:~i: ' says \11~ham T. Por­
the remainder of the b • a·a g away the spmal cord and 

ram I not alter the lt " 
of fibers from structures below th b . . resu . The level . 
the eíl'ects of CAJlerimental in ·ur e ram is also suggested by 
Flourens termed le namd vital. J y of the bulbar area which 
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