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marked asthenia, emaciation, ]hypu:)i:lwn:mia,(,1 ete., 1and f{he I;re;z;zi
i e side only, offer
of a tumor and hyperzsthesia on on s
' ndicate that the other adrenal W
chance of success, since they indica ks
: the needs of the orgamsm.
obably be able to subserve alor.te :
'P}‘l;le Ch?lréf difficulty encountered in the course of the operation
is a marked tendency to haemorth
the morbid tissues.

age owing to the friability of

CHAPTER III.

THE THYROPARATHYROID APPARATUS IN GEN-
ERAL OXIDATION AND IMMUNITY.

WE can no longer speak of the thyroid gland as a functional
entity. The two external parathyroid glandules, discovered in
1880 by a Swedish physician, Sandstrom, and the two internal
parathyroid glandules, discovered by Nicolas,! of Nanecy, in
1893, and independently by Kohn,® of Prague, in 1895, intro-
duced a new era in our conception of this organ. Foreign
investigators, therefore, tend increasingly to adopt the term
“thyroparathyroid apparatus” owing mainly to the anatomical
relationship between the glandules and the thyroid vessels, with
which their own circulation is directly connected. We shall see,
however, that many physiological facts, the first of which were
pointed out by Gley, of Paris, in 1892, and clinical observations
warrant the use of this compound term. ;

PREVAILING VIEWS AS TO THE FUNCTIONS OF THE
THYROID AND PARATHYROIDS,

In 1859, Shiff, of Geneva, found experimentally that re-
moval of the thyroid gland in the dog caused violent nervous
disorders and death. Two surgeons of the same city, the
brothers J. L. and A. Reverdin, then pointed out (1882) that .
in certain goitrous subjects, and after the complete removal
of goiter in otherwise normal subjects, there also appeared
marked trophic and nervous disturbances. This was confirmed
the following year by another Swiss surgeon, Kocher. The
principal postoperative phenomena noted were : marked weakness
and fatigue, a sensation of cold, pallor, muscular stiffness, and
pains; edematous thickening and pallor, hardness and dryness
of the skin, the normal folds being more or less effaced, and less
of hair. The main nervous and mental phenomena were: tetany,
sometimes attaining the violence of true tetanus and passing into

1 Nicolas: Bull. de la Soc. des Sci. de Nancy, vol. v, p, 13, May 3, 1898,
2 Kohn: Archiv f. mikrosk. Anat., Bd. xliv, 8. 366, 1895.
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The intelligence was also diminished, with
characteristic features.
red, followed by
ine days in the

clonic convulsions.
dlow intellection and enunciation as
Paroxysms of suffocation, vertigo, syncope occur
death within a period varying from four to ni
vast majority of cases, the fatal en

two or three weeks beyond this period.

The brothers Reverdin termed this condition postoperative
myzedema, while Kocher called it cachewia strumipriva. 'The
term myzwdema had already been attributed (187%) by Ord to
the, now familiar, disease of which thyroid insufficiency is the
predominating pathogenic factor, and which Sir William Gull
had, in 1873, called “a cretinoid change.”

The same phenomena were observed in the monkey by

Horsley, n 1885. This observer and many others also found
that the symptoms were most severe in carnivorous animals;
comewhat less so in man and in the monkey; still less so in
ruminants and undulates, and that they failed to occur in birds
and rodents. But these experimental dissimilarities were to a
great extent obliterated by the subsequent experiments of Gley,
de Quervain, Hotmeister, Edmunds, and others, which showed
that the variations depended mainly upon the anatomical rela-
tionship of tle parathyroids and the thyroid. Thus Gley, of
Paris, found, in 1892, that in the Tabbit two of the four para-
thyroids were situated below the thyroid and were, therefore,
not removed with the thyroid; while in the dog, all four para-
“thyroids are £o imbedded in the latter that it is only with great
» care that they can be left in st
(ley discovered another important fact: he showed that,
while removal of the thyroid alone does not nécessarily cause
death, it was the removal of the four parathyroids which caused
the nervous phenomena and the fatal ending. These observa-
tions have been sustained by many investigators, ‘who have
gradually accounted for many phenomena attributablé to each
organ, as will be shown in the following pages.

" Removal of the thyroid only, produces morbid phenomena
the severity of which depends upon the agé'of the animal; the
yvounger the animal, the greater are the morbid effects witnessed,
though life itself is not necessarily endangered. The animal
fails to grow. The bones and epiphysial cartilages fail to

ding being sometimes delayed
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develop, the skull alo i
; : ne escaping; the abdomen proj
la;c?lnes ;arger, though relatively flabby. The tesgclgjcian:;i
all and may fail to de : aries
bomo scend ; the ovaries are also, as a rule,
pre;;:i]lig) ];lj:e t(}; ﬂf Iion-fonnation of semen has been noted
: 1ts abort; hens produce very small .
& ts ab pre 3 Il eggs or n
'St ail. gl_‘he anll}lal i8 hapathetlc, indifferent, dirty, aifiward ::g
C.fe};i ;en T);l devgzd‘ of intelligence, and quite recualls the humlan
eOmjd.er'dble skin 13 rough, coarse, and squamous, being, in some
y creased, as in the aged, and, in oth ; ’ ,
o] : , and, in others, swollen, hard
i resxlsta.nt, as In myxcedema. The hair becomes coar;e a;ci
. }lggtz;n ;;If all luster, and tends to grow irregularly and fall
ure, normal at first, steadily d uti -
. ] : X y decreases until deat
niter Orespzra’fory ‘exchz.mge? and oxidation being diminished at}}:é
Olismgen ;xcrei':lon hlkeWISe showing, clearly, inhibited m:etab—
i k.d nzmia, with reduction of the red corpuscles, is
thir ed. Pal:“alyms and convulsions may appear, but, as a r’ule
] 2 2
men:m;n?}ll dies ca‘chec.tw after a prolonged period, the develo ,
: tho e 1:trophlc disorders being slow—two or three mont}}zs
e most rapid J |
e pid cases—i.e., the youngest, according to
/ :
Uhaptej orziiro\;f;di E}fr Slha:;m, and as will be shown later in this
: 5 e thyroid reduces the resi i
) e thyroid resistance to infec-
nll.(:];s,t?nd also, aecc).rdmg to Lindemann, to intoxieationsn ?[0;1
mr.e] he postoperative phenomena, i.c., cachexia strumi.riva
aftery& ayppears before three or four months and occasifnallz
- an%ei;. Tl&e same vulnerability to infections is also promi}
: e sufferers are often carried away b i ot
. . ; a :
mfec}lon, especially tuberculosis and pneum};ni); S
. nn tf?tl_l-gro?;m subjects no marked physical changes occur
o utrition 18 nevertheless impaired, emaciation, ansemi ,
ma;?;;i?t-()f the skin, falling of hair, hypothermia, ’a.nd oﬂ1ea;
phemmeﬁ lons of myxcedema manifesting themselves. Thege
K a al"ie aggravated by pregnancy and lactation, repeated
Mofn cy and prolonged lactation having in fact been found b
y .w.m to favor the development of myxwedema irr i ot
yroidectomy. e
. th(;n ;ﬂ)he w'hole, removal of the thyroid gland alone gives rise
young: 1, to arrested growth especially marked in the
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ckeletal hones and sexual organs; 2, to myxedematous thicken-
ing of the skin; and 3, to a low grade of intelligence with
y—as main morbid phenomena, constituting the

general apath
syndromes recognized under the term cretinism while in the

full grown it causes the condition known as myxcedema.

Removal of the Parathyroids Only—Removal of the thyroid
and parathyroids causes early death, while removal of the
thyroid alone, we have just seen, 18 followed by a prolonged
postoperative life. It is to the removal of these diminutive
organs, in fact, that all the nervous phenomena must be
aseribed. Even when the thyroid is left in situ, and the four
parathyroids " are removed, we witness a typical syndrome:
The predominant feature of the syndrome is the tendency to
spasm and convulsions which may range from tetany to violent
tetanic or epileptic paroxysms, with foaming at the mouth,
during which the subject may die, owing to spastic immobiliza-
tion of the thoracic muscles. Fibrillary tremors, tetanic and

choreic movements, sufficiently violent in some cases to throw
the patient to the floor are also observed. As in strychnine
poisoning, the least contact evokes contractures and convulsions.

and

Marked dyspneea, the dominant symptom in rabbits,

paroxysuls of cuffocation occur both during and after the latter.

The respirations are greatly accelerated, 100 to 200 times a

minute in animals. Although the temperature rises during the

convulsive paroxysms, it goes down considerably during the

intervals, both the external and internal temperature heing 4° C.

or more below normal and gradually receding as death ap-
proaches. Oxygenation is deficient; the blood contains less
oxygen; the red corpuscles are reduced, though the polynuclear
leucocytes are increased ; cyanosis is clearly shown in the
rooster’s comb and in the monkey. The pulse, slowed during
the intervals, becomes extremely rapid and tumultuous during
the convulsions. Tnvolvement of the alimentary canal is shown
by ptyalism, feetid breath, anorexia, the animal being also liable
to spasm of the masgeters when he attempts to take food, marked
thirst, bilious and mucous vomiting, feetid diarrheeal and bloody
stools. Although the animal appears weak, somnolent, and in-
different to its surroundings, as a rule, it is sometimes terror-
ctricken and agitated, and seems to cuffer. Pruritus is an evident
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) £a 0y
ei:;l;];t;l;l dlrll;l‘le uglne is grea‘tly reduced and abnormally toxic
o gkedl rmg e con?'u1511fe and dyspneeic paroxysm‘S' it is,
e d} slpasmogemc when injected into another a;limal
e tglg ucose are often present; indican likewise; thE:
ments a;ld bilia;eyzzgizsilillizxj'alts J;]”'e D the’ e
“3”}',1:510 lessen. Urea and ph;:;,}la.tfsui?e tdhiflllrinrizfdtends sl
L r;i:ivl;]]mbfld. ﬁﬁeCtS usually begin about twenty-four hours
thyroid of the'ofo*jr sgillfeicfg I;Zt};i:;(;j;(l?' tIn s
izt instances i
il;}inrtlzlt;;)sns,r but even two of them will fail totod(;ﬂslgI Slll :iliz
o 1;Suzﬁloval of t'he other pair being followed by tetany
e 01}-[ 'OCCIIH'Sh in from three to five days after remova,i
o gle;S ,,t _ough, ra‘rely, it does not occur until much
plem,entaryr ve days in some instances. The possibility of sup-
ey ugmé)trfnaéls 1S,A0f course, not to be overlooked under
i auto. . es. : 8 manﬂy as six parathyroids have been

g pmesS. ;nléelg)atch“ rec.ently found five in an infant,
e ,t ol n111 one m 8 These 13 children all
Dual I ) ;
Portaﬂcg,lo?éﬁztw: It }ih?m‘:y'_(}ley having shown the vast im-
i ]ft 1:}1} }rmds‘, he concluded that their purpose
- paratgpr i e function of the thyroid. The fact that
e fuﬂ‘)r tl 8 ‘ece.une».atrcfphied on removal of the latter
o affﬂrdir& E s'j;}sltam t}.us view. Additional proof was seem-
. yﬂ e cont—muah_on of life for some time after the
e edure, the .para.thyrm&s being thus shown capabl
3 él;i t(;n the;; ful;lctwns of the thyroid independently iz
ary to t-is conclusion, hoWever, was the f.
f})}ryﬁfé{i);;suwﬁghveglﬁed by Gley and also Nicolas, thatafcjflje T)(;trzé}

b ,neve ecame lly'pt?rtrophied after removal of the

- Iet;ineﬂ él a_ssumeti the histological structure of the latter

L e enJ; own. Moreover, as emphasized by Moussu iri

fmlc;ion,qp T}e‘n al evidence pointed to the presence of ”cwo

| aLt.Olu w1\T1s view was rsustained by the discovery of tw
£ ad% . i, Ix icolas am‘i Kohn, working independently, of thg

el na pam’thrmds, two only having been desgr;ibed b

om, as previously stated. These two glands sufficed tg

rbac. b 'y 5 PplL. 911,
1
% Auerbach Jahrbuch fiir Kinderheilkunde, B 1xxxiii, Su !, 1
10
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maintain life after the thyroid and parathyroid had been re-

moved. Vassale and Generali now obtained in the dog the
cte effects of removal of the whole thyroid apparatus by

compl
ds, a result confirmed 1in

extirpating only the four parathyrol
the rabbit by Rouxeau. Moussu then showed that extirpation of
the thyroid alone was practically harmless in adult animals, but
followed by experimental
thyroids gave rise to the
imals, excepting, perhaps,

_ that in very young animals it was
cretinism, while removal of the para
nervous phenomena described in all an
the ox and horse.

On the whole, the prevailing

netionally independent of the thyroid. W
ainst this conclusion.

elion of the Thyroid.—Various
hich the thyroid carries on its
ut all have succumbed to the
substance which finds its way

view is that the parathyroids

are fu e shall see, how-

ever, that many facts militate ag

Effects of the Internal Sect
theories as to the manner in W
functions have been vouchsafed, b
view that the organ secretes some
into the blood, i.c., that it produces an internal secretion, This
was suggested a century ago by the experimental work of King,

" of London, who found that the colloid substance of the gland

passed into the lymphatics, an ohservation confirmed by Hurthle,

Baher, Sir Victor Horsley, and others.
That the organ is a secreting one is shown by the fact that

it can be transplanted or grafted from its normal site to other

parts of the body. Grafting was first successfully performed by
Schift, and repeated by many other investigators, including von
Ficelberg, but notably by Christiani, of Geneva. Very uncertain
at first, the method wasg, however, 8o perfected by the latter
experiments that success now attends every operation. It consists
in inserting not a whole lobe, as had heen previously practised,
but small fragments. After a time there is produced in sifu a
nest, as it were, of typical thyroid tissue capable of carrylng on
the functions of the original gland. Moreover, this tissue seems
capable of doing by means of its secretion what the thyroid
tissue proper cannot do, viz., to protect the animal against tetany.
Louis Morel®® recommends intraperitoneal, intrasplenic and in-
traosseous grafts as the most satisfactory.

Again, extracts of the gland, the gland itself, in its raw

sa T,ouis Morel: Archives génér, de chirurgie, May, 1912
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state or desiccated, antagonize the morbid effects of thyroide
.tomy. This was first shown by Vassale, who found that t;“
1ntravene-us injection of aqueous extract of thyroid controll l((i
Femporlar]ly these phenomena. Thig experiment was the st et
ing Pelnt of Murray’s memorable introduction of the u;eaEJ;'
thyroid preparations in myxedema in all its forms. In ‘t f?‘
doses, thyroid extract was found by Ewald, Fenwick. Hasko[:fzr
;1;(1 man‘y ?ihers to cause: rapid emaciation, marke,d vasodi?a:
n, a rapid pulse, diuresis, acceleration of the lymphatic cir
eule_atlon, hypothermia, polypneea, polyphagia, polydipsia 1 -
suria, excessive excretion of nifrogenous \\'a.;t-es soon ‘i"ol?()) ?061
by extreme depression, anorexia, vomiting, lt;ss of reﬂez;
bparalyses., .convulsioné, and death—all phenomena which I;mff
e evoked in man by injudicious thyroid medication 5’
Li& feature worth retaining, in view of conclﬁsions to b
submitted later, is that many observers, including Treupel .(E) de
gnd “i’er Ecke, have laid stress upon the corre]ationp : ’f tli’
-t-hyrmd functions with general nutrition. Not only iotl 3
;)ncreased elimination of nitrogenous and other tiseue qusltize
;jfuzs;negnlﬁli?zid birhl\ii_ainﬁs-Lévy, the respiratory exchanges:
; L se, the intake of oxygen, are greatly increas
Moreover, Vassale and Generali* advanced thebvie 4 'Creﬂhed-
lI;f;,‘{lbl.e with all these biochemical observations z::;dql:\ffhezlll;
]IJOWII effects of the thyroid extracts in eretinism and
cedema, that ‘thfe thyroid secretion gerved to actiw:ate ﬁletar’:)]gl}ii;
f;’:;;sses, both in the cutaneous tissues and in the organism at
Bemigfcji J:J]f the Iﬂie?‘mlf Secretion of the Parathyroids.—
: ese organs being followed by spasm and convul-
311(1);15, che normal conclusion at once suggested itself that their
Egd?nelzf;;(tio gzjt;{)gozps?ﬁzgeni.oh}.misons produced within the
- 3 8u i
was .founc.l by Rogowitsch and 0%-31]91'5 igclfziigi(? zzlgg}grs;dECtOIHY
vulsmllls in normal animals, while Laulanié and ofhér: S; COIE
the urine also toxic. The liver, according to Morel and Rathoelll"]xjv ’
2

shows acidosis degenerati ile M
generation, while Morel®® and Werelins® found

4 Vassale and Generali:
Th erali: Arch. ital. de biol. ii
i hggil‘anc}gftatheyy: J_our. de physiol. et de ;Jr:ih xxgm, et
B 1._ 'a gynécologie, April, 1912, s
relius: Surgery, Gynecol. and Obst., Feb., 1913
i i i
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that parathyroidectomy enhances the liability of pregnant animals

to autotoxic convulsions.

The injection of parathyroid extract was found to antagonize
the convulsive disorders caused by the extirpation of all para-
thyroids by Moussu and other observers, but the beneficial effects
lasted a short time only, the animals dying nevertheless. As
shown by Vassale, the same heneficial effects are obtained by the
injection of thyroid extract. Transfusion of a normal dog’s blood
to that of one deprived of its thyroid and parathyroids was also
shown by Fano and Zanda to palliate considerably the convulsive
phenomena. Still, the fact that parathyroid extract arrests the
latter temporarily has generally been accepted as proof that the
parathyroids contribute independently of the thyroid some anti-

toxic substance to the blood.
0f experimental and clinical interest in this connection,

however, are the observations of Macallum and Voe_gtlin,“" and.
Macallum,® that calcium salts given by the mouth or hypoder-
mically inhibit the tetany due to removal of the parathyroids,

and in lower animals, apparently restoring them
This suggests that it is by influencing in some way
parathyroid secretion produces 1ts

both in man
completely.
caleium metabolism that the
antitoxie effects.

OBSCURE FEATURES OF THE THYROPARATHYROID PROBLEM.

As the foregoing review of the status of the question indi-
cates, much valuable work has been contributed toward its
£ we ask what the functions of the thyroid

elucidation. Yet 1
and parathyroids are in the economy, it must be admitted that

_none of the data or conclusions available answer the question.
Growth and mental development are prevented by artest, either
through organic inhibition of the functions of the thyroid or
through removal of this organ. What function does it carry on

that enables it to influence so fundamentally the welfare of the

entire organism?
cerves {o hasten tissue metab
sustained by the symptomato
preparations in myxcedema and cre

—_—

sc Macallum and Voegtlin:
1 Macallum: Jour. of the

Vassale's view that the thyroid secretion
olism is a self-evident conclusion
logy of and the use of thyroid
tinism, but it does not tell

Johne Hopkins Hosp. Bull.,, Mar., 1908.
Am. Med. Association, Aug. 3, 1912,
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us how it fulfills this function, ¢ i
L, W i
R , L.¢., what its secretion does to
In the preceding chapt
pter, I filled the corresponding gap i
respect to the a@_renals by tracing the adrenal seeretioi gtopﬂliz
pu]r%ona.r?r a.Ieroil, anld showed that it was converted into adre-
noxll- ase in this location, and that it served, through the inter-
?tici: iary o‘f .the 1'edr corpuscles, to sustain oxidation, metabolism
ﬂ}; 1?{1tr1t101t What is the corresponding itinerary of the;
yroid secretion? Accepting the ili i
: prevailing and irrefutable
:}ew 1that th.e lat’fer does sustain metabolism, what is ’cheuﬂmcE
l;om‘l relationship between the thyroid and the adrenals?
adgaln‘,lwe ﬁnd. that removal of the thyroid, as does that of th(;
renals, predisposes greatly to infection. In virtue of what
p;‘otll)erty does t}.le th.yroid secretion contribute to the protection
of the body against infectious diseases? These and many oth
questions have not as yet been answered. iy
ObgcuTrikef fild of [)[E‘}}]]e parathyroids is at least as replete with
: ctors. e game lack of knowled i
ob , ' ame. ge concerning th
gilélera? ;}f t}llelr secretion, its relationship with the bloodg ans
actual role it fulfills prevails. The sali :
‘ ! : t postoperativ
effects being convulsive disorde S i
g rs of various types, we are agai
br;).ught to. t.he Pecegsity of attributing to these organs a %er:
:]c ive Partmpatmn in the autoprotective resources of the body
: ;el poi[sorlzs antagonized being no longer toxins, but, apparenti3;
t least, toxic products of metabolism, i.e "

. . , L., spasmogenic inter-
:1;(113? wastes. Here, again, we find ourselves confronted with
Indezdlvihsvriay over metabolism or, better perhaps, catabolism

, the importance of this attribute is of major i .

. : or 1mportanc
in tt;ualpr.actlcal field. As Parhon and Golstein® wg'ite: Eg‘erat:;i?
S:rt.?ogé?al states, such as pregnancy, parturition, lactation
ain disorders of the female genital apparatus, certain tiisj

. eases of the thyroid, can facilitate ‘the appearance of tetany
Wy

Xhlih under these conditions is probably of parathyroid origin.”

lsdo the present status of the question, the came authors con-

; ;r ;h(wpé) )}E ‘;that. the intimate mechanism of the production of
rathyroid tetany—as well ag other forms of t

: 1) etany—has not

as yet been elucidated. 'The data we possess for the time behiJcli

(=]

[} 1 (¥ :
Parhon and Golstein: *Les S&crétions Internes,” p. 209, Paris, 1909
) - g L »
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rches sti ssary should
cannot but indicate the path that researches still necessary d

follow to solve the (,pwstiun."

THE THYROPARATHYROID SI-X'.‘RI",.'I:]()‘A\: AS ,é:.I ;)ﬁi]i;’l ION
ACTIVATOR THROUGH ITS Al 'v[]l)‘\ ON CELL
PHOSPHORUS.

Verworn,” referring to Max Schultze’s nhser\iart:on :;l}:a::;“ﬂl‘e
phosphogenic cells of lightning bugs a!)s.olr:lly ;::if;;g pr(}e%;i
quotes ﬂIme\'ing])- Pﬂiiglep‘s st:ltelmenj‘t ::1]}]:: 1n pﬁmphnreweme,
“Here, i » wonderful spectacle ol anima e
nftt;!rlc: 1111;5“;?\';;115 an elnmple that shows \]vher]e ’;heu I;(p;xi
burns that we call life” If, on the‘ nth.vr' l)all.‘(.{d e mc
Hutchison’s® remark: “Briefly th(fn, 1t.. m.u':\, e sa; _‘]qé b
effect of the administration of the th:\'rmd is to lmin“fi%;mn;ame’
tion in the body; it makes tissues, as 1t”were, 11;(?1'9“19 i ti,ai
i awal\.‘t moret‘irxatpi\('li]s;l I?liip?l:;us 0;111;05 igni-
iodine when brought into contac ohe . ;
]t(i):)lll:];'“};;:: llattu:, the meaning of thf! above .h?;.tdugc_; ::,.mm}f
apprehended. Briefly, from my viewpomt: the z?‘({;r.wra Cm;qmms
combination which the th g;:'t?grara.{fr yrod ;ﬂ(:(.i:}:dm.w i
renders the phosphorus of all tassa.:e (‘{_’H.\', anﬁ {m’dr‘,,mﬁ&mﬂ -
nuclei, more*prone to undvrga. oxidation .by] u,ﬂa'_mm .Ulaml i
the blood. Hence the great mﬂuenue of h(f,l 1: i {_‘)hwical
oxidation, on the vital process itself, on des 1.(11111}r0i‘{ 1} répﬂm‘
and mental, as is well shown l.)y the 1'e.sult.s of thy I
tions in cretinism and other }{13(11'9.(1 (1:3:(1@:1\ it Sl

In the earlier editions of the prese ,i.T iy
view that it was in part through the adrenalsr:c'm. o -
secretion produced its effects, and t-h-nt”(‘](])m,(‘]i.i},i’()\.a(]azl?the
strumipriva,” i.e., the myxcedema :.!]lt:g t;]r(:]\r::l il oy
thyroid, was “partly a eomsequencs ‘L AUre it Loy
This view, which makes oxidation the common aim o :
:flll(;x-?;;s,j suggests itself when the eﬂ‘fec;ts of ext::;[]):‘t-:;n :ff ::t
thyroid are compared with those fo].m\lpgl r; ) Rt
adrenals. Both postoperative syndromes _1lnc- l:l(.f ; d,‘-cpmm.
peripheral hypothermia, 10\\fe'ring of the F)lt)t»clip’le:;ttlz:qéti 'r;pidit\,
evanosis, accelerated respiration, weakness and increas 3

B . 255, 1899,
7 Verworn: . “General Physiology. Amer.ls;s.. p. 256
& Hutchison; Brit. Med. Jour., July 16, i
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of the heartheat and pulse, muscular weakness, mental torpor,
melancholia, muscular rigidity, convulsions, coma, and death;
even bronzing is sometimes witnessed in the advanced stages of
myxcedema. Conversely, the effects of thyroid preparations
strikingly recall those awakened by the adrenal secretion.
Beebe,” for example, while acknowledging that it is not known
“on what tissue or set of tissues the thyroid secretion acts,”
states: “We know that it is connected in some w

ray with the
function of oxidation in the body. By the administration of

thyroid to a cretin or a patient with myxedema
to increase the absorption of oxygen fr
There is a corresponding increase
from the body.

, it s possible
om 20 to 75 per cent.
n the amount of heat given off
The removal of the thyroid in an animal will
cause diminution in the absorption of oxygen, which may be
again increased by thyroid feeding. Administration of thyroid
to a normal animal will cause an increase of from 10 to 40 per
cent. in the oxygen demand.”

All this naturally suggests a mutual stimulation between
the thyroparathyroid apparatus and the adrenals. In 1903, 1
advanced the view that the thyroid secretion
directly increased the adrenal secretory functions,

Experimenters who have taken up the question have also
been led independently to the conclusions
reached.” That expe

directly or in-

I had previously
rimental thyroidectomy should produce no
histological changes in the adrenals, as was observed by Hof-
meister,"" Bensen,2 Bruckner,*® and others,
the adrenals be endowed with compens
has never heen demonstrated.
the thyroid is used

is self-evident, unless
ative functions, which
But it is when hyperactivity of
as the basis of the inquiry that such a func-
tional relationship between the two sets of organs shows itself,
While, for example, normal blood has no mydriatic power, in-
jections of thyroid extract confer this property of the adrenal
secretion upon it, owing, according to Kraus and Friedenthal'*

and Caro,”® to stimulation of the adrenals. Kostlivy®® also
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