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stopped in the phase of inspiration. Weak stimuli, on the
other hand, may cause inhibition of inspiration.

“Such experiments prove that impulses are constantly trav-
eling from the lungs to the center whereby the rhythmie activity

of the center is maintained.
«How do these impulses originate in the lungs? Appa-

rently from their alternate expansion and contraction.

«If the lungs be foreibly inflated—e.g., with a bellows—
the inspiration becomes fecbler and feebler and finally stops.
The nature of the gas, if non-irritant, with which this infla-
tion is carried out is of no consequence. If, on the other hand,
the lungs be collapsed by sucking air out of them, the inspira-
tion becomes more and more powerful, and may end in a spasm
of the inspiratory muscles.

«“This shows that with each expiration a stimulus passes up
which acts upon the inspiratory center to make it
discharge. The vagus is thus a true excito-motor nerve, mak-
ing the center act in a reflex manner. With each collapse of
the lung the vagus is thrown into action, as the lungs expand

it ceases to act, and, as a result, the inspiratory center stops
cease to contract, and expira-

the vagus

acting, the muscles of inspiration

tion occurs. :
«While ordinary respiration

may thus be considered as a

rhythmic reflex act, it must not be forgotten that the Tespira-
tory center can and does act rhythmically under the influence
of the higher center, or a-thythmically and spasmodically when
these as well as the vagi are severed from it.”

The mode of action of the vagus as a “true excito-motor
nerve” is thus subject in a great measure to the respiratory
centers—the main one of which, in the light of my views is
Jocated in the neural lobe of the pituitary body. The vagal
sensory terminals of the bronchi transmit sensory impulses to
this center and excito-motor impulses are transmitted by it to
the entire respiratory apparatus, including the thoracic Tespira-
tory muscles. The manner in which all these muscles are
excited to increased activity by the efferent or excito-motor vagal
ghers does not differ from that of all organs reviewed : an excess
of blood is admitted into the contractile elements, through dila-
tion of its arterioles. An excess of blood-plasma laden with
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refers to the many observers who have reported intense respira-
tory phenomena after cobra-bites. Viper-venom was also found
by Phisalix to produce at first “gecelerated respiration,” then
“sommolence, with slowing of respiration.” Bee-venom in suf-
ficient quantity gives rise to dyspneea, according to Paul Bert,
black blood being found in the vessels. Toad-, salamander-,
scorpion-, and eel- venoms were found to affect respiration in
a similar manner. Mosso noted that the process of death varied
with the dose: medium doses first arrest respiration, then the
heart; stronger doses arrest both simultaneously.  Paralysis
of the motor end-plates had evidently nothing to do with this
process, since Mosso found the thoracic merves responsive {0
the induced current.

Removal of the adrenals under these conditions should
give rise to phenomena similar to a violent dose of venom.
Cybulski not only observed,™ under such conditions, marked
dyspneea, a fall of the vascular pressure to zero, and hzmo-
globinuria, but also found that the injection into the veins
of an aqueous 10-per-cent. solution of suprarenal extract “im-
mediately caused these phenomena to disappear.”  Boinet™
states that after removal of both orgams in a large number
of rats the respiration became “slow, painful, and difficult.”
Briefly, the functions of the adrenals are as important features
of the respiratory function as any of those generally recognized.
It is now possible to understand why the nerve paths of the
heat and respiratory centers are so intimately related in the
third ventricle. Originating from a common center, the pitui-
tary body, the vagal, sympathetic and adrenal nerves, jointly

project from their common source, the pituitary body, to reach,-

by way of the tuber cinereum, the walls of the third ventricle
and the midbrain, the medulla oblongata, where they form
subsidiary (and probably coordinating) centers whence the im-
pulses to the respiratory organs are transmitted.

The newer features of the nervo-vascular mechanism of
(ordinary tranquil) respiration which I submit in the fore-
going pages, pending additional evidence and detail, may be
summarized as follows:—

™ Cybulski: Gazeta Lekarska, March 23, 1895.
71 Boinet: Loc. cil.
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1. The bulbar respiratory center is nol, as now believed
the sal’e,. or even the most important, center of this class; it i.s:
a substc{:ary (m.d, probably, a co-ordinating center. ,

.‘2.‘ f he primary and chief respiratory center is located in
the pituilary body and comsists of three functionally related
centers, the adrenal, vagal, and sympathetic centers, which, in
tfc-u'fz, are connected by nerve-chains with the correspojndinq ;elb-
s‘L'dtary centers in the bulb, and govern, through the inier:m.e-
diary of the latter, the respiratory mechanism.

Iows:’lie chief respiratory center carries on its functions as fol-

Its adrenal center, by governing the production of the
adrenal secretion, which lakes up the ozygen of the air and
forms the albuminous constituent (96 per cent.) of hamoglobin
regulates the proportion of this oxidizing substance (the adfen
dase) supplied to the blood. i

Its wgal center, acting through the vagus (the intercostals
a?td phrenic) as excito-motor (stricto-dilator) nerves of insj ira;
tion, provokes contraction of the muscles which dilate the Za;'p n
t.he bronchi, and the thoraz and depress the diaphragm, and .Zh %
wmcrease t.}ze intake of air by the lungs, ie., the supply ,of oz :f:
from which the adrenal secretion ande ﬂ;e ﬁa’moglgbin abyg’
oxygen to distribute it to the tissues. i

Its sympathetic center, acting, through the sympathetic
nervous system, as antagonist of the vagal center to provoke
expiration, causes all the above-mentioned respiratory mu.srf(;s
to .relm- passively (by constricting their arterioles), thus Vef;
abling the larynz and bronchi to resume their norTI;aZ mh'be;
the thoraz to contract, and the diaphragm to rise, in orderl to in:
sure the expulsion of the expiratory air laden with carbonic acfd.

THE ADRENAL SYSTEM AND THE KIDNEYS.

The belief that the kidneys are the source of an internal
::?re;[]on dates back to 1869, when Brown-Séquard showed that
m]ifel(;ns of rgjna] ext.mot postponed the development of uremia
1 dé)‘u.‘eetomlzed animals, and prolonged life. TLépine found

addition that a filtrate of a watery extract of kidney caused
g }?se of tempt?rature and dyspnea. Moreover, Oliver anﬁ
chifer showed in 1898 that a cold-water extract of fresh kid-
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ney, when injected intravenously in rabbits, soon p.rodlur?(:.dla
more or less marked rise of the blood-pressure. "Tlns cimrvai
tion has been sustained by Bingel HI-I(] Strau.ss,i: Wl':() 150|t1tlel'
the pressor substance and called ‘1t “re:113111.' -(.f)nverpe ‘\.,
Pearce™ found that extracts of the kldn_e.}'s of dogs with e.\p‘erl-‘
mental uranium and chromium nephritis, prepared at a twmtl)L
when the urine is free of the normally present de-prfesso]r aub "
stance, have no pressor effect. Pearc_e holds that it is tlc.re y
conclusively shown that the dog’s kidney does not contmn]:t
pressor substance. Yet, so many observers ]mve C(_)nﬁrmef} tmtt
results of Oliver and Schifer that for Fhe time })elng, at «:abb ‘
the presence of a pressor substance in the kidney must be
s at least probable.
regarldlfdtl?e light of It)he data I have adduced, hoyever, nlone 0['
the above phenomena can be attributed to a renal interna Is?erzl
tion: They represent merely the effe(-‘Fs of extracts'of ;{Eul‘.
rests contained in renal tissue. Evidence to thls. e (F.(. lls
submitted in the section on the orga.notherapy‘ of kl-ane‘\, su .1;
stance on page 703 of the present volume. The existence 10,9
adrenal rests is the recognized source of hypernephronlaga‘ .(htl
page 129) ; indeed, Lewandowsky found that the effects o td(llr'}e:.
from renal venous‘blood differed in no way frolm eorres.po-n 11;:
quantities of venous blood obtained elsewhere in the bod}.1 4! 8
to the rise of temperature, the elevated blood-pressurei an}(iut.[li
dyspnea, they are all typical effects of adrenal e.\traci:i; ' tclj;
and Roth™ found that adrenalin increasgd %narkedl‘_\' e 1?1 3.}
of oxygen and the output of carbon dioxide, wl%ile Bem1 13],;
Lépin‘e,i and Morel noted that adrenal extrac"ts mcria.sser} b
temperature along with the blood-pressure. Oliver alnc tlc 1;1%t
not only demonstrated the latter phenomenon, but a S(r) .1? ¢ j
that adrenal extracts produced dyspnea and could e\{?n dlr]n;;.v
respiration. This observation, which was recenl_]y l('nn 1?'111(,{( ﬂ,}})
Langlois and Garrelon, is obviously due to tOXl(% slzasr}}t 0.*-.;.(1'
respiratorv muscles, the precursor of the CO“VU]S[Ol]b'“‘l 1:?.5511‘.'
As to the benefit obtained with renal extracts, they W elje. iL ml}ﬁl_’;t
due to the detoxicatory action of the adrenal prineiple firs

i 76, 1909,
72 Bingel and Strauss: Deut. Archiv fiir k]lnl.gl\;[ed., B. xcvi, 8. 476, 1
i d., March, 2.
7 Pearce: Archives of Intern. Med., E :
™ Feajths and Roth: Zeitsch. £. Pathol, u. Ther., B. x, p. 187, 1912
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pointed out by Langlois and now generally recognized. On the
whole, the following conclusion seems to me warranted.

No internal secretion of the kidneys exists; all effects of
renal extracts witnessed are due to the adrenal principle the
kidney normally contains,

What evidence is available tends to show that the kidneys
are cldsely related functionally with the duc
with the adrenals in particular.

As stated by Howell,”™ “the kidneys receive a rich supply
of nerve-fibers,” although “most histologists have been unable
to trace any connection between these fibers and the epithelial
cells of the kidney tubules” Interpreted from my viewpoint
such a connection is not in the least necessary, since, as shown
by Claude Bernard, the function of an organ is dependent
upon the volume of arterial blood circulating through it. My
view is fully sustained by the prevailing doctrine, since, as
Howell says, the marked effects obtained during purely physio-
logical experiments are “all explicable by the changes produced
in the blood-flow through the organ.” It becomes a question,
therefore, as to how and by what nerves this blood-flow is regu-

lated, for, as stated by Stewart,™ “increased blood-flow entails
increased secretion.”

tless glands and

That the vasodilation necessary to the inception of an ex-
acerbation of function—as it is in the submaxillary gland—
occurs in the kidney as well as in the organs previously reviewed,
Is shown by the experiments of Bradford,”™ who found that
vasodilator nerves entered the kidney with the vasoconstrictor
fibers, and that when the anterior roots of the eleventh, twelfth,
and thirteenth dorsal nerve roots were stimulated with indue-
tion shocks one second apart, the organ swelled though no
sufficiently marked rise of blood-pressure occurred to account
for it

Stewart™ also states that the presence of dilator fibers
for the kidney has heen “demonstrated in the splanchnic nerves.”
That it is these vasodilators which enhance the flow of urine
I8 sustained by the prevaili ng opinion that true secretory nerves,

" Howell: T. B. of Physiol., second edition, p. 763, 1907,
" Stewart: Loc. cit., p. 419,

" Bradford: Jour. of Physiol., vol, x, p. 358, 1889,
® Stewart: Loc. cit., p. 152,
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i.e., nerves influencing directly the epithelial elements, are not
i cidney. .
prese’lll‘;;ns;:fc:\ of these renal vasodilator nerves is dllseloiseri
by the fact that it is only by stimulating the splanchmy(lr tlli:“
the caliber of the renal arteries is increased. Ind(laed, Eck 13? :
found that stimulation of the vagi belolw the dlaphragml (oc-n

not influence the flow of urine. This imposed thg cone “b-l()
that even the vasodilators of the kidney belong to the S}.nr
pathetic system. This is confirmed by_ the research'es oi" .]?erl \-
ley*® which showed that “the innervation _of the kl.(]‘llel} r]-. c];v
péndent directly upon the great sympathetic; and h.lnto (;gﬁlca :
speaking, it is found that all the nerves of the glands be O.nf); f
the non-medullated type.” Briefly, thelvasodllator n?r\ea'o_
the kidney which promote the flow of urine belong to the sym
Pat]]e;;s\: yzizmi.;he arteries restored to thei; no.rmf:l caliber—

i ith the normal excretion of urme: ;

e fznil:]}"):t;?;{i: (l)tf the conclusions submitted in the foreg(}!ng
pages the kidneys should receive filaments capable of causn:)%‘
constriction of the renal arteries when the t.exc-retory actn-ltf‘; *
the organs is to be decreased. That guch is the case ‘gas ;e
shown experimentally by many observers. In the 'ngt, «1:V
vasoconstrictor nerves leave the cord, a'ccordmg to Ste“a]r . 3
the anterior roots of the sixth thoracic to .th,? second1 1;1111 );1)
nerves and especially the last three thor.acm. Langley 01.;
served prompt and great pallor of the kidney and uppe:i pf:r
of the ureter on stimulating the first ?umbar nerve, a?d .bov.y “;
though still great, pallor on stimulatlpg the second urlnbsil a
the cat. As stated by Starling®® a rise of the general blo

- . s e - m ‘ " 4
pressure coincides with marked shrinkage of the kidney, 3

that the effects observed by Langley mu.st be of vasomotor otgtf‘;
Moreover various toxics known to raise the vascnlar’ prelslzor
produce effects similar to stimulation of the ren:al_ wll.som‘o 3
nerves. Thus Sakussows? recently fO}lnd that dlglta]m mlg.,
to 1,000,000 solution caused contraction of the renal vesse

s . 645,
™ Eekhard: Cited by Starling, Schiifer's “T. B. of Pl;;iol., vol. i, p
50 Berkley: Jour. of Path. and Bact, vol,., i, p. 406, 1643.
& Langley: Schiifer’s ““T. B. of Physiol.,” vol. i, p. 64
8 Starling: Ibid., vol. i, p. 845.
88 Sakussow: Vratch, April 10, 1904,
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The same effect was obtained from a 1 to 1,000,000 solution of
adrenalin. The latter result accounts for the fact that Brad-
ford** obtained renal vasoconstriction by stimulating, besides
the nerves included within the above limits, the fourth and
fifth thoracic, thus including among those stimulated the fibers
which pass to the splanchnic and thence to the kidneys. He
found, however, that the most active vasomotor nerves were those
of eleventh, twelfth, and thirteenth thoracic. That all these
filaments are distributed to the arterioles in the organs has not
only been established histologically, but, as stated by Bohm,
Davidoff, and Huber,* “from the plexuses surrounding the ves-
sels small branches are given off which end on the muscle-cells
of the media.

As to, the source of the vasoconstrictor fibers, it corresponds
with that of the vasoconstrictors supplied to other abdominal
organs, the splanchnic. Thus Nollner*® and others have traced
these nerves from the sympathetic chain through the great and
small splanchnics to the solar plexus, and thence to a network
of fibers lying in the fat hetween the adrenal and the kidney.
Several of the filaments were found by Nollner to enter the
latter with the renal artery,

We thus find ourselves in the prasence of the surprising
fact that both the vasodilator and vasoconstrictor nerves of the
kidneys, those which preside over the functions of these organs,
are of sympathetic origin. Indeed, as will be shown later, this
Is a characteristic of the adrenals, these organs and the kidneys
working in harmony: the adrenals by supplying, as we have
seen, the oxidizing substance of the blood, which takes part,
among other functions, in the disintegration or proteolysis of

- Waste-produets in order to convert them into eliminable end-

products; the kidneys, by insuring the excretion of these end-
products from the system.,

This accounts for various observations that present knowl-
edge fails to explain. Thus Aubertin and Ambert®® found
concomitant lesions; both on naked eye and microscopical exami-
nation, in the adrenals and kidneys in all cases of nephritis

=
® Bradford: Jour. of Physiol., vol. x, p. 358, 1896.
% Bohm, Davidoff, and Huber: Lac. cit., p. 335, 1905.

% Nollner: Beitrige z. Anat. u. Physiol. v. Eckhard, B. iv, 8. 139, 1869,
S Aubertin and Ambert: Tribune médicale, p. 119, 1904,
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studied by them characterized by high-pulse tension. The lat-
ter phenomenon suggests that while an excess of aclr.cnal >?f-re-
tion was being produced—this product and adrenalin causing,
as is well known, a marked rise of the vascular .tensmn—a.hc
kidnevs had also been overworked in these cases, t.e., excessive
oxcreiﬁrv activity had brought on the nephritis. In other words,
marked increased functional activity of the kidne:\-‘s, as repre-
sented by renal vasodilation, should coincide—since the ad-
renals are simultaneously stimulated—with increa‘sed f«'ascrlllzlr
tension. This has been actually observed experimentally by
Cavazzani,* though unexplained by him. .He found that urea
caused simn]tanc(ﬁlsly expansion of the kidney—and thelreflore
an increased, production of urine—and general \'350(‘01!1.5“51‘1.01‘1011.
Puncture of the floor of the fourth \'entri(fl}e (Bernard’s p-r,q-r_tr;z)
produces glycosuria through the illtcl-metllag of the adrfi-,m? q,
as will be shown elsewhere; a similar puu'?t.ure also produces,
as stated by Stewart, “a copious fiow of urine.” We need not
go beyond common experience to find amp_]e proof. of :Jmtf:ﬁz
that polyuria is a prominent symptom of (hab:ztes,. -z.e.,. a f
adrenals and the kidneys work in harmony. 'lhfe 1mpmtanc;. o
this relationship ascerts itself when t%le obseurity sfurr(]);{m u;]g
the question is recailed. T]ma:. referrmg' to ])01}’{1:.1'121.,' e?;:m;
Well, and Jelliffe*® mention their .observatmn that : -1t is COIft't' :
to two diseases—diabetes mellitus and chmnw m?er.\;s ,l ia
nephritis—but in either case a clear explanation of this symp-
s ot exist.” .
ik gz(:lilll:l; additional evidence to this f}ﬂ"ect the folht}w1n§
conclusions as to the funetions of the kidney appear to us
warr?.]tigf;en the flow of urine is to be fnqreased, the renal
arterioles are dilated by vasodilator terminals of ﬁze' symp.a-
thetic which reach the organ by way of the splanchm.c n‘m}a es‘
and the semilunar ganglia. The glomerular tufts bt‘?mg t{ua
traversed by a greater volume of blood the components of urine
are thus filtered out into Bowman’s capsule. 5.
9. When the flow of urine is to be decreased the same ar..etm-
oles are reduced to their normal caliber by the vasoconstrictor

R

a 1. xvili, p. 158.
88 Cavazzani: Arch. ital. d2 biol., vo, ‘ 7 B
8 Hensel, Well,” and Jelliffe: “The Urine and Feces,’ 1905
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filaments of the sympathetic which reach the kidneys also by
way of the splanchnic nerves,

8. The adrenals and the kidneys are functionally united,
the adrenals contributing by their secretion to the conversion
of waste-products into end-products which the kidneys excrete
with the urine,

With the functions of the kidneys as complemental to those
of the adrenals, what we have termed the “adrenal system”
acquires greater importance in the vital functions of the organ-
1sm as a whole: it supplies the body the substances which sus-
tain oxygenation and metabolism, but provides also for the
elimination of end-products of catabolism and other wastes.
By “substances” here are meant both the adrenal and thyroid
secretions. The former of these, by becoming oxygenized in the
lungs, constitutes the oxidizing substance of the blood, i.c., the
albuminous portion of its hemoglobin ; the thyroid secretion as
previously stated, and as will be shown, enhances the vulner-
ability of all tiscues to oxidation, including the adrenal center
in the pituitary body.

As to the functional relationship between all these organs,
they may be briefly summarized as follows, pending additional
evidence :—

The pituitary body contains a center which governs the
functional activity of the adrenal system and of the kidneys.
Any excitation of this center by certain toxics that may occur
in the blood increases the functional activity of the organs of
this system ; the adrenals and thyroid apparatus, and also the

kidneys, and, therefore, general metabolism and renal excretion,

The importance of this functional combination is self-
evident. While the adrenal system sustains metabolism, the
kidneys, governed by the same center, can eliminate the waste

products formed in the course of this process uninterruptedly as
they appear in the blood.

THE ADRENAL SYSTEM AND THE GENERATIVE GLANDS.

TrsricLes.—Leydig showed in 1850 that the interlobular
connective tissue of the testicle contained epithelial cells. All
evidence available tends to show that, in accord with the con-
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clusions of Regaud and Policard,” confirmed repeatedly h_v. o.t:wr
observers, these cells, which are situatgd between the 'Selulll-ll erh
oug tubules, are the source of the 1uter1?all secre‘flon W nlc
endows the body with the male characteristics. The ‘lf‘\(}g
cells are functionally united with the'sperm-cells., and, as s 10\_’.111.
by Regaud and others, undergo consulfzrable (levelo!).men,’fﬂpr;ge
to spermatogenesis. Besides this f\uTctlonal Conneut}un W E ] 11'(re
latter process, their secretion is supplied to the Q!_‘gan 1~m 5{8 arge,
through the intermediary of the Iymph-.or !Jlr(,)()d-» \g:f: f 22
The influence of the internal secretion oi'the cells o JL_I-
dig on the body at large is well shown by thq influence uf‘ LHI‘ }E
re:no\-al of the testes, t.e., castration. .A tendency to ob.esll_‘_\‘ uf
a feminine type, due to slowed catabolism of fats, sc:lmtn.ne_bhﬂ(ie
hair, deficient development of thel thorax, Pe]\"ls, and a:.\‘ lnz, =
voice remaining high pitched as in the F-luld. Th_e muhcfe b
their tone and the prostate afl‘.l vesicule semm.-..zles bal g
develop, the bones of the extremities, however, growing 1aq n;)aCk-
ally long. The mental attributes of the male sex a?r:e il) R.eonCe o
iné; while the intelligence may l?e norm«:ﬂ, t.ljer]e is aA.S il
aggressiveness and initiative and.mtellectmn is & (;‘."' 1ti,011 -
by Schaefer,** “the effects are mainly upon .metabo 15112, althoug
tile limit of assifnilation of carbohydrates is Jowered. o
While the effects of castration on man and the lower anlmld. 8
are well known, the manner in which t.he.zy are producedgnt\i
remained obscure. Analysis of the question ha:‘a 11:2(1 I;xzecm_
suggest that the testicles did not ]}rmluoe a tr:ue in Tfl.]L o~
tion, but that the adrenal rests (interrenal tissue) Wn1(1 A
confain contribute to the elaboration 'of the sperm and, n:?:}
over, that when through sexual absteﬂiw-n ﬁ.re .«'erre:‘w.n. m}ﬂntr. ”“;
it is taken up by the circulation and distributed thr meq nz: e
body, producing the effects of H;el adrenal secretion (in org
inati pon the tissues af large. :
comb'?;ih;:setgz otf interrenal tissue -m'.aﬂrenal r'ests]: 11}1 it;:nz
testicle is well known. Wiesel™ founc} it imbedded in mﬁ L : ;h
testicular tissue and in the paradidymis. These corres-];r!mc,. W t; .
the cortical portion of the adrenals, the cytoplasm of the in

% Regaud and Policard: C.-r. dela Soc. de Biologie, April, 1901
@ Schaefer: ‘‘Lane Medical Lectures,” p. 988, 1913.

2 8gjous: New York Med. Jour., Sept. 4, 190‘.:. i

% Wiesel; Sitzamgsberichte d. k. Akad. z. Wien, 8. 108,
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stitial cells containing also the lipoid granules, blackened by
osmic acid (Schaefer*), and also, according to Reinke,* crystals
the nature of which is unknown. The medullary portion of
the adrenals is also represented as a constituent evidently of the
seminiferous tubules or sperm-cells, since spermin (isolated by -
Poehl) gives the reaction, chemical and physiological, of ad-
renalin. Thus spermin was identified by Poehl as an oxidizing
body, acting catalytically, a property I had attributed to the
adrenal principle. As is the case with the latter also, spermin
resists heat up to, and even, boiling ; it is insoluble in ether and
practically insoluble in absolute alcohol, and gives the guaiac,
Florence, and other hamin tests. It likewise raises the blood-
pressure, slows the heart, and produces all other physiological
effects peculiar to the adrenal principle. Moreover, it is re-
garded in Europe as a powerful “oxidizing tonic” and has been

- found equally useful in disorders in which adrenal preparations

had given good results. As does adrenalin, it produces quicken-
ing of the respiration, while large quantities inhibit it, as shown
by Dixon, Langlois, and others,

Its independence of any connection with sex characteristics
is shown by the fact that it has been found in the blood of
females as well as in that of males,

Additional testimony is afforded by the fact that while, as
stated by Hansemann,® “the cells of Leydig are concerned in
the production of testicular tumor,” the characteristic effects of
such tumors on the organism at large are precisely those pro-
duced by a tumor of the adrenal cortex, or of adrenal rests in the
kidney, which represent 17 per cent. of the tumors of this organ.
These tumors, as we have seen under a previous heading, cause
in children abnormal sexual and physical development, with
marked increase of strength, abnormal growth of hair over the
pubis, axille, legs, and trunk, lowering of the voice,—an aggre-
gate of anomalies which cause a child of 5 years, for instance,
to be transformed into g young adult in weight, strength, sexual
development, ete. (See the illustration on next page.) Now, as
to the testicular growths Schaefer” writes: “Remarkable cases

% Schaefer;: ILac. cit., p. 88.

% Reinke: Archiv f. mik. Anat., B. 42, 1806

® Hansemann: Cited Ly Biedl, “Internal Secretory Organs,” p. 308, 1913,
#7 Schaefer: Lac. cit., p. 90.




