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A. THE COMPLETE TXTTREATION OF BG?E GLANDE",

1. HISTORIOAL.

‘Aadis6n: (2), when in 1856 he sssocisted
the disease which bears h3 ngme with lesion of the
suprerenal capsules, gave an immense impetus to re-
search upon these orgsns. All thet had gone ﬁefore
aeryed ag the bﬁéi% for the re&ﬁly‘prafaun&.yet fan-
ﬁaatieﬁl doctrines concerning the functions of these

8?153?3 s .

Bartholmeus Estschiue Ssntoseverinatus,
the anatomi&t, fir$t described them in 1563. The work
‘of the next three centuries supplied &ll thet was to
‘be known microﬁopiea?ly of the anatnmy, 8 cerﬁain
small esmount of the emhrymlog , eénd the vathag&cal
histology. The keon research of the firat %flf of the
eighteenth century gave important dats to the com-

parative worphologv.

Bnt no efa rt bﬁﬁ been made at nhysiolegical
vesearch; that is to say, by direct experzment npon

the 1living enimal. True, -Addison®s abservstions from

a clinieal plcture supplied the first contribution to the
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phyéiology'af'the adrenalsﬁ they show ﬁhaf xhése
glends are necessery to the life of the anim&i,_

and that lesion of %Eem gives very characteristic
symptons, namely, &n idioPathic uanemis &ésociated'~
with extreme apathy and ﬁdynamia,‘disturbaﬁees of

the digestive traet and the nérvoﬁs system, end &
bronze éoloured pigmentation of the skin and of’thé
.mucous‘membranes;.whoae course was chronic; wﬁiéh
presented all the features of & pfogréssivg cachexia,
frequentl? a¢éompaniedvby violent symptoms, such as

' nneantrollabié,diarrhes, come and convnlsions. Addisiom:

re?orta,»in every case which he'examined,‘a serious
diseage,'geheraily tﬁberculér in character, of the
suprarenal capsules, His conelusion was that the

_pathological conditions =znd the fatal terminstions

were due to the suppressiong

\,

f the function of these

glands,

- It was an effort to establish this disease
artifically the experimenté were carried out; naturally,
the method &dopted:-would bé: toiextirpate, or in some

other way produce a lesion of these glands.
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£, PREVIOUS EXPERIMENTS.

Brown-Sequard (9) in 1856 was the first
to publish any results of experiments upbn anih&ls.
"He employed for the extirpztion of both glands
'ffbr%y~four rabbits, nine.guinea pigs, two rats,
and several dogs and cats. All of these animals
died in 9237 hoﬁrs after the operation.'For the
unilateral operation thi& ekperimenter‘used gixteen

r&bbiﬁﬂ, fivevguinea pligs, two cats snd two dogs.

A1l of these died 1in 23-34 hours. Later he repeated

the removal of one glend from two dogs, which sur-

vived for eight days". Vincent, "Internal Secretion",

p. 134,

The following sre thgnconcltsions of Brown-
- Sequard ;e |

"La destruction des capsules surréﬁéles
antraﬁne toujours la mort % plus.ou mdins'brgve

(OO
‘echeance.

Lo destruction d'uhe seule capsule, bien
asu'assez souvent mortelle, n'est pas toujours suivie
. v ) ’
d'une issue fatale. Les capsules surrenals sont des

v . " ” °
organes essentiels a la vie.
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- Ia mort g la éuite¢&e 1'a1taratien de- des.
organes est préﬁédéevd’un affaiblissement graduel
allent jusqu'a 1s paralyeie desymémbfes'postééiears,
puis antérieurs, enfine des muscles respiratoires.
On note‘aneore 1' anorexie, 1'&rr§f de 1la digestioa,
des convulsions tét&niformes et epileptifarﬁes,
enfin un abaiéﬁement graduel de 1a_température"Q

Lenglois {18).

These views of Brown-Sequerd were disputed
by many men, noﬁably‘Philﬁpe&umﬁﬁ'%&rtin Megnon,
Chatelian, Harléy,'ﬁratiOIet, Beruti and Sehiff.v
Phese men workea for the most part between the years
1856 and 1863, ahd reportedvsurvival after total

extirpation.

Eﬁéﬁlipaaux (24) worked with rabbi;s and
ﬁhiﬁe mice, and reported the survival of a number of
these animals after complete bilstersl extirpation.
- He elsims that when death follows it_is due to the
| éperativé‘con&itions and complications such as
peritanitis,}damage to the nerve plexuses, and

haemorrhage.

Martin Magnon (20) reported the survival of
-a eat for two months sfter complete removal of bath

-

glands.
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Chatelsin (10) after performing & number of

experiments ettributed the &eath to the damage done to

the adjaeent nerve plexuges.

"Harley (14) employed, smong other animsls,
the white rat andﬂfound that they msy survive the -
extirpetion indefinitely". Vincent, "Internal ,
Secretions,” p. 135, He inferred from this that
the death of other animels ia‘due to dsmege to the

neighbqring plexuses.

Gratialet (13) reported survivals sfter
unilateral extirpation but thoughb the death after

the secaﬁd aperatian to be &ue to trauma.

)

Berruti's (3) raaults‘agrée with those of
Gratiolet. B ' |

Schiff (26) at first was of the opinion that
the gianda were not necesssry to 1ife but later is
‘quoted by Geurfein his pupil, as. having changed his
opinion; he based his initial»view,on the fact that he

obtained s Suriival of & dog for three days.

4mong the more recent experimenters who have

disputed the views of Brown-Sequard mey be mentioned

Burg in 1863, Nothnegel in 1879, Russe Giliberti et ai

Mattei, end Tizzoni in 1880, The work of these mem is
of ‘spec 181 interest to thig paper, as they were the

firat to use one of my methods of destruction, th&t isf°
‘csuterisation. |
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"The work of Eothnagel (a?} deserves
spec1al mention. This obs&rver from e¢linical
data,‘thought‘t&at @ chronic inflsmmetion of the
adrensls would be more likely to induce Symptons
resembling thoge of Addis: en' : disease than would
the removal af_the glends, Accordingly he resorted
to & method of erushing the bodies. He operéte&
upon aﬁevhundred and fiftv~three rabbits, and feumd
that if the operations were performed upon the tmo
sides, with an intarval of three to four weeks,
then the animals survived and showed no impartant _

symptons™. Vincent, "Internal Secretion", p. 136.

] "From the results of his experiments with
dogs and r&b%its Ti#zoni é&me to the coneluaien

that the ﬁeatructlon of one or both of the suprarenals
is fﬁllewed by death. He believeﬁ thet death may ocecur
gsoon after operatien, or that it mey be postpened 
for wééks»&n& even monthe, and that it oecurs as é'
result of seribﬁa~ch&nges of the central and
periphar&l néfvoua gystems., He daaeribes far-

rﬁaehing disturbances of the nerve fibres &and

ganglion eells accompanied by proncunced eon-

gestion, ehangeS»in the vessel walls, haemorrhages,
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1eueocytosis, infiltr&tiOn into'all'narbs of the
nervous system. Tizzoni's eXperiment do not prove
that the adrenale are easential to life, for his

animalﬂ sometimes survived extirpation for month&

and even years. Mbreover definmte proof of relaticn~

ship between the operative procedure snd the post-
mortem findinge would have to be fértheoming. Such
proof is lacking, and, in view of the method nf
operation employed; by which totel exﬁirpation of
the suprarenals has rarely been accomplished,
Tizzoni's expériments seem rether to show that
animals with éven serious lesion of the sup-
rarensls msy live for a long time without path-
’elogieal signg, provided that these organs are

not entir@ly destroved.

Tizzoni's statements that, when one
suprarenal ér both wére extirp&ted, snd, in the
latter case, whether they were removed together

or singly, the results were in all cases the same,
is a proof of the unrelisbility of his conclusions”.

Biedl, "I#inere Secretion", p. 139.
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. An interestlng piece of work was done by
}Boinet (8) upon the complete extirpstion in white -
rats., He agreed With Harley, whom we have mentioned,
that they will Snrvive. This was explained by gome
suthors as due to the large amount of accessory
tissue that the rat possesses behind the renal veins.
Boinet then extirpated the glands together with
these accaa&ory bodies, and reported fifty pér cent

survivals.

W19991 (56),werking & short time after with
the same animals, found an aecessory body between
testis and the lower part of the epididymis; he
statss‘that, after eomplete extirpation, there can
be demonstrated s compansatamy hypertrophy of this
body. It would seem aecordlng to these two wrlterb
th t the aarenals are not naeessary to the 1ife of

the white rat.

The adrenals'Were stated by Krickpenko.
(16) to be unneéessary to 1ife;vﬁe is of the Opinlon

that other organs of the'body may essume their -

funcetion.

>
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Moore end Puriton {£1) have given the
case of & goat which survived totsl extirpation

for twenty-two days.

It is the opinion of the writer that these
men are in a great measure justified for the ir
views. If we consider the extreme &ifflcuity of the

operation, eepecially in regard to the right gland

which lies very deep, directly behind the vena cava

and completely overlapped by the pbéterior lobe of
the 1ivé£, glso the diffieulty“of keeping the
ligatures on, the close relationship to the main
nerve ple%ﬂges of the abdomen and the ease with
which these are demaged, we can readily understend

why they came to these conclusions.

On the other hand Brown«Sequ&rd wa s aup~

partaﬂ by many careful experimenters.

St41ling (27) in 1890 wes the first to do
any important work. By his Opérations upon rsbbits
he wag able to show thst after the extirpstion of
one gland the other becsme much larger, that is,
shoﬁed compensatory hypertrophy. According to him
ﬁhe average weight of the g&ands was 0.0lg per
1Kg of body weight, but &ftér the left had been
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extirpated thé right incressed from the above
to 0417-0.43 g per Kg. This faet ig & proof
- though rather an indirect one that the adrenals

&re necegssry to life,

Sti]ling wke the first to suggest the
possibility of accessory edrenals in front of the
vena cava, etc.,In & measure he disagrees with
Brown-8equard, in that he suggests these to be
sufficient for the life of the animsl after the

adrenals have been extirp&tﬂd.

Abelous and Lenglois (1) in 1891 aid some

very interesting work upon frbgs. Their method was

to destroy the glesnd which appears on the anterior

surface of the kidney =8 s nsrrow, lengitudinal
red streak hyfc&ﬁterisation, They found that the
total deSﬁruotion of both glands was always fatal,
but that the leaving of & quarter of each gland
wes sufficiént to.sﬁstaih the animal.'When death

occurred it was within twelve to thirteen days for

winter frogs and within forty—eight hours for summer

frogs,
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I have repeated this work upon frogé.'The
animals employed were "intermediate" ones, i.e.
neither winter nor summer. The glands Were'expoéed
from the front, and a heavy cautery uséa to destroy
them. Out of fifteen animsls, I report eight which
were destroyed after & month, and & post-mortem

examination of these showed four cases with absolutely

no trace of the glands. Though it is to be regretted
ﬁhat I have not more clear cases to report, yet the
results obtained are seen to be opposed to those

of Abelous and.Langlois.

L)

From their work upon other snimsls, these

men report death within forfy»eight hours after

complete extirpation; though if an interval of several
days was allowed to elapse between the two operations
necessary to remove the glands separately, then the

aurvivalltime could be considerably lengthened.

o Langldﬁ;s (18), himself, in a brillisnt
series of experiments showed that animsle will ot
surviVe for more than forty~éight hours zfter t§%a1
extirpation. In this he is borné out by De Domincis

{12) 4in 1893, Szymonowicz (31), Thiroloix (32),




12.

Kudinzew (17) and Mariani (19). The results of
these men o211 agree in time within a few hours as

to the length of survival.

Bultgrun u. Andersson (15) in 1898, per-
formed numerous relisble extirpation experiments,
They report thst cats die within one hundred end
thirty-four hours after the operstion removing
both glands,-.whiie yabbits have been kept elive for
a8 1ong'aa two’weeks. They claim to}have proven ﬁhat
the animals_cén be gra&u&lly»edaeate& to do without
naarly}all the glenduler tissue;‘thay give us sas
proofs that the snimels live longer if the glands
are teken out one at a time, still longer if they
are faken cutiinﬂthrée portions, and still longer'

if 4in four:

They ai%o describe the symptons of removal
&8 being very charécteristic. "pfter the operation
the aniﬁal fQGQVers’within,a few hours, snd in the
firat few days shows no 111 effects except for some
loss of appitite. During the last twenty-four hours
before death; or esrlier, the snimal becomes stupid
'&éﬁ'quiet (especially i%_this the case with cats)

and aﬁaw weakness and uncertainity of movement in
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the hinder extremities, "Vincent, "Internal

Seeretion”, p. 140.

3, CONTEMPORARY EXPERIMENTERS.

H. Strehl and 0. Weiss in 1901 geve the
following table as indicétive of their results;-

Species of animel " Durstion of Number of

survival in hours animsls
Dogs 2275 N
Dogs | 75-138 3
Cats - 15-28 . 15
Cats - 28-47 2
Rebbits - 8-14 26
Guinea Pigs 49 20
Rats 16-19 44
Mice |  8-13 10
Hedgehog | 14 : ' 1
Weasel ' 21 | o1

Frogs 22-45 - 25

They concluded that all animzls from which both of the

g&&nds have been removed die.

Biedl (4) describes his extirvetion asccording

to a special me thod which he devised;-
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"Ich habe noch eine weitere Modification
eingefuhrt die ﬁarin bestand, déss.ich die
Nebennieren axtraperitoneal enging, aber sie in der

| esten Sitzung nichtentfernte, sondern nur rickwirts

- disloeirte end sie, mit einen Stiel zur Erndhrung
in Zusammenhang belaszen, zwisch Haut end Musculatur
einnante. So dassie lebensfahig, aber vollkommen
extraperitonesl erhalten blisben. Erst nach 3 bis

| 4 Tagen Wﬁrdeﬁ die Nebennieren durch einen kleinen
Hautschnitt Blossgelegt und durch einen einzigen
Sehsrenschl&g éntferent, naturlich Qhﬁe dass man
dsbed mit dem Peritoneum in Beruhrung kem. Exstirpirte
ich guf die@g Weise bloss die ﬁebenneire der einen
Beite, =0 Uberlebten uammtliehe Thiere &9n Eingriff
unbegrenzt lange; entfernte ich die ﬁehengierenﬁ
biederseite~~ bie dem beschrienbenen Operations
verfahren kaﬁﬁimir nieménd entgegenhalten, dass der
Eingriff ein 3cwerer Sei-- gingenisgmmtliche Thiere
nach 3 bis 4}Tagén ein. Demit war zundchst dey
gich§ré Beweis fur die Lebenswichtig Keit dei’

Hebennieren eﬁbraeht.“
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I would-offer in ceriticism that this is
not 2o simple as the author would have us believe.
FProm what 1ig kngw conecerning the relations of the
glénds, I 4o not think that they canvhe dissected
out through the lumbar ineision, with their blood
supply intect, and stitched Bemeath the skin.
Moreover judging from setusl disseetioﬁs_m&dekl do
not eonsiﬁer'tﬁat the arteries, sre long enough.
and strong enongh'to admit 5f such & streﬁehingQ
If Biedl had &eaeribed his operation aé fixing the
glands st the base of the lumber incision I would
be more inclined to agree with him. Even this
would be most aifficult in the case of the right-

side.

I give the results of H. & A. Cristiani
{11) as being opposea to those of Harley, Boinet
and Welsel, which were quoted sbove. These brothers
report that rats die within twsnty-fdur houre after

total extirpation.

In my ovm work upon rats I have obtained
& similiar to that of the Cristiani's. I have
employed twenty white rats, and in no case aid

one survive Which had both of the glands removed.
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I desgroyed the glands by cauterisatiop, this
possessing the sdvantage over extirpstion of
controlling the haemorrhage, eliminsting

ligatures and'haing guicker.

It would appeer that the evidence in
regard to the white rats is too confusing to
admit of proof as to whether the glands are

egsential to life or not,

Very obnclusive evidehce is forthecoming
fromfthe experiments upon guinea pigs by‘g.
Velich (34). He states that the total removal
of both glands in these snimals invari&bl&g

results in death. He hes noticed the marked

bodies after the other gland hes been removed.
Velich also demonstrated the hypertrophy of the
accessory bodies,&loné after both of the glends
had been extirpated, but thinks that this is
insuffic ent to admit of the 1ife of the enimel.

In this he dissgrees with Stilling.
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4.RESULTE OF MY EATIRPATION EXPERIMEETS.

| In mytown work, in an efféit to destroy
&1l of the medulla I heve 8o demuged the cortex
‘hat thore was not enough of this for the animal
to survive upon. We sce thét the result would be
equivalent to total extirpation. I report the deéth'

of twenty dogs, eighteen cats; snd two rabbits in

which the peat-martam examination showed no other
cause of death except that of gdrenal insufficiency.
In no case was there more tm?n_one eighth of tha nor-
mal,cortical tissue of one gland found. The znimals

always died within twelve to forty-eight hours.

»

Form a cans1derat10n of the evidence given

I think that I am juutifled in drawing the following,
1. The removal of one gland always glives negative
results, In,fact 1f we axcépt 8 slight loss in
weight, there are no nathologlcal qigns¢ There is
always & 8light hyyertrOphy of the other gland and
perhaps of the accessory bodies. This shows that the
negative result is not due to en absence of functionel
signifieance, but to the fact that thé suppressed ;
funetion is replaeeé by the greater activity of the |

remainlng portions.
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2. The extirpstion of both glands is always foilowed
by desth within a few hours, though we must odmit

& few exceptionsl cases where survivals are reported.
This is not &ue to the severity of the operation or
to secondary eauses because caereful controls can be
made which develop quite normelly. The death occurs

- solely a5 & res: 1t of the suppiession of these organe. -
This Waé especially illustrated in the experiments of |
Biedl, in whicﬁ the glunds were first displaced and
stitched under the skin and then 2ftér an interval,
completely extzrp 1ted, this second operation being
only ) very slight one. Death slways followed this
within twenty$four hours.

We would state that the adrenals are not oﬁlywimu

" portant to life but that they sre essential to it.

}3.¢ If the adrenals ere removed tagether or in
diffarent stages the result of completeextirpstion
is always fatal. A difference mey be noticed fhat
where they are taken out in stages the survival

time may be lengthemed. This mey be explained by the
- fact that the accessory tissnes have hzd time to
grow, though not to & sufficlent éxtentnto sdmit of
the life of the animsl.
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4. In general, it may be ss1d of those animels
which survive sfter complete extirpation that they

have an extra awmount of aceegaory tissue.

B, Parts of the glunds may be extirpated without
fatallreaalts. The survivel depends upon the amount
of the tissue that is left, mengai$ places this
minimum emount at one-sizth of the totel glandulay
weigh, Bi&ﬁl &% one-esighth, snd my own work ﬁeulé

prove to be something more than ons-tonth,

B. OF THE RELATIVE TBPORTANCE ™D LIFE OF THE
HEDULLA 28D THE OORTEX.

1, Iﬁ”ﬁ??ﬁﬁ“?ﬁ

.It hee been proven that ﬁhe adrenals as
homogenous orgena sre necesnary to the 1ife of the
animsl. Exp@rimenta unéert&kan with the idea:of
proving this have slso thrown out hinte thet e
certain small part of the glend ieft behind mey bve

f‘iai@n% f@r the &ﬁimal to survive UpOnia ﬂs to
which part of the glsnd this m&m% ve I shall endesvor

to proves,
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We know thet adrenin, which has such B
specific physiological effects, is to be obtainea

only from the medulle of the gland. In snimals from

seems likely that death would result from lsck of

that eseence which is elaborated in it. My con-

clusion seem obvious, then, that it is this part
which is essential to 1ife, It hag teen suggested by

some that adrenin maintalnu the state of ”ﬁormal

‘ tanus" in the mady, after the remowal of the

suprarenal the animal dies mecavme of lsck of

this.

Strehl and Weiss {30), first workers upon
this gquestion, showed that the extirpation of both
glands is immediately followed by & considerable

f&ll in the bleok-pressure. Their operation was to

extirpate one of the glsnds, znd to ligature off the
other. This gave, though only in a small minority of
eases,va slight fall in the bluoﬁ—rre_wure. On the ‘ 5
removal of the ligsture on the one gland the blood— |

pressure immealately came baek to normel.

Young and Lehmenn(57) did not obtein similiar

resulte.
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%e gee that in & wey we are justified in
essuming thet it is the medulls which is essentisl
to life. However, sll experimental evidence does not

bvear this out.

2, RESULTS IN PAVOUR OF CORTE. &8 ESSEHTIAL PART.

‘Very considerable evidence is to be derived
from a study of the accessory sdrensl tissue that is

found in animals, thus ;-

Sfilling (28) Gemonstrated the compensstory
hypertrophy after unilateral extir@ation; &n&
observed tha§ it wag only the cortex which en-

larged, and not the medulla.

Boinet ts), in working with white rats, and ex-
tirpating the agcessory tissue 88 well as the glands,
observed that the former 1is comrosed only of cortiecal .

tisene.

Wiessel (36) demonstrated accessory sdrenals %o be
present in fifty per cent of the cases that he ex-

amined. ?Hey were elways free of all medullsa.
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Biedl (5) goes =0 far as to state thst the snimels
whieh survive totsl extirpntion have aufficiant
of thiz aspcesnory cortieal tizeue to m&intain their

1ifﬁ;

Another source of informsiion ie o tu&y
af the compensatory hypertrophy o7 one gland when

the other 1a romoved.

©ti1ling (29) observed thet 1t is the cortiesl

tiseue alone which hypertrophies. .

Velich (34) in working with guines plge obtsined

&imiliﬂr ragulis,

?attit (23) obaerv&&.%bia aamven&&tcrf hypertrophy
in Fi“ﬂ&@. It was sfterwerds proven %thet he wes

‘mbaarving'anly corticsl bodiesn,

The trvn&pkﬂmtsﬁian experimentz of Poll
(28) gives us gtil@ further ovidencs. He was &
very scourate and ﬁ&atam&tie ochgerver snd was the
Tiret to meke n microseopiecsl exeminction of the
tr&ﬁ@plﬂn%&ﬁ plénd. It iz olsimed ﬁy him ttat in
the Qraftaﬁ glends the inner ?art of the zons fasciculats,
zone ratieularié, end medulls degenerste within the
first week; it becomee necrosed sna 4s finelly ab-

sorbed. On the other hend, the zona glomerulosasnd
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the outer part of the zona fasciculata remain
only slightly gitered. The ultimate result is
that we have only corticsl cells functioning in

this transplanted gland.

"Sti1ling (29) also transplented adrenals
into the testig and found typical cortical tissue
a8 long as three vesrs after the operstions”.

Vincent, "Internal Seeretion"™, p. 1B3.

He & A, Cristiani {11) obteined results
which sgfee in every detsil with those of Poll.

| ‘One sttempt hos been made to settle this

question,>that'of the relative importance of the

medulla and cortex:_by~difect-eXperiment. Bj direet
’ experiment we me&n,_to‘deStroyweither tissue and

to observe the‘result. Biedl (6) in his extirpation

results makeﬂvthe statement that one-eighth of the

normel corték is sufficient to meintain the 1life

of the &nimaie”ﬁe describes an experiment in which
a1l of the cortex was removed leaving the medulls

intact. Death resulted in every case within twenty-

four hours. It seems difficult to understand how
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such an operztion could te succesaful when one
bears in wind the relations of the glands to the

large blood vessels, nerve plexuses, and the

relative proportion of the cortex to the medulls

a8 10:1, Rlliott snd Tuckett (29).

Biedl (7) 1in working with Elssmobranch
Tishes describes how he removed all of the in-
terrenal tissue. The animsle salways died, with

all the @ﬁ&ptd@a of camplete adrenal extirpation.

8. FESULTS IN TAVOR OF MEDULLY S ESSENTIAL DART,

Vassale (53) found that if the medulls was
removed from cats and rabbits, they always died as
if the sdrnale had been removed intect, He at-

tributes any survivals to the fact that they possess

& larger amount of the extra-capsulsr cbromaphil

tissue, ' : - e

‘Zanfrognini and Ciaceio (38) confirm the

results of Yassale,

B. & A. Cristiani (11) in working with rats
found that the animsle always survived if & suf-

ficient emount of the medullary tissue were left.
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Vineent (35) reportq that eels survive
after the cortieal tissue is deatroyed. Kowever
Giscomini has since demonstrated the presence of
oranial cortieal bodies in Teleosts; this‘may

acceount for the survival of these animals.

Some anthoritiés claim that the cémpansatory
hyp@rtrcphy on the part of the sbdominsl ehrom&pbil
body after the rest of the medullary fissue has been

extirpated may be tsken ss evidence {hat the medulla
is of vital importance. For my pert in all *he caces
which I have gxamined'wheré all, or nesrly all, the
medulls was.ﬁeﬁtfoyea. I have never been sble %o
demonstrate sny greéter aetivity on the part’éf the

abdominel chromsphil boﬁy{

We see that the @repanaer&née of evidence'is
in favour of the view %het it is the cortex which
is thé essentisl part, my‘exieriments constitues an
attempt (on a larger scala; I believe, then those

of previoug'ohgervers).to.settlé thig point by

direct experiments.
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4. TECHNIGUE OF MY EXPPRIM}¥¢.._

’

. ‘ My plﬂn was to destroy all the medulla
without serious aamage to the cortex, ana to note
the &uratlon of tno sBuryival. The first method
suggested was to stain the iq§erior of thevgland
with & sterile five per cent potessium bichromate
sollution. This causes it to sppear "in situ” a
rosy-pink colour. 4 control experiment carried out
upon the abﬁomin&l chromaphil body proved that this.
method woulﬁ'%e uselass;’for,'thsugh thevbody'stains
deeply "in situ" 4t can be recognised after & sur-
vivai of ten daye. A second stalning is necess sary
before the @b&& ctn be distinguished. Thue, it would
appear that the @estruction of the ehromaphil tissue

ean not be earned ont by wesns of potassim bichromute,

The cautery wag the method fznslly used. The
glands were expased from the front. The laftAwas eom-
p]e%ely extirpas 24 the lumbar vein erossing thé‘
right snd 1igatured on bath 8ides, the gland care-
fully dissected free-of the pevitomoum gnd the fat,
and an effort made to cup out the entire medulls with
the eautery. In dogs a more extenkive extirpation was
carried out, hﬁlf of the right gland was amputated snd

the remaiuder cauteriged. @he animzls were sllowed to
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survive for three weeks or a month after the final
operation. The glanduler tissue found at the post-

‘mortem exgminstion was stained with Miller's fluid,

and seriasl sections were cut, in & search of any

medulia that might have escaped at the operation,

B. REZULTS.

-We have employeé 30 dogs, 22 cats and 4 rabbits.

A. ".13_aogs, 4 cats, and £ rabbits.
In these animals we could £4nd no medulla at
the post-mortem examinstion. They died With1n~f
12~48 hours. The cortex wag eﬁtensively damagedi
in‘no'ﬁase, was there more than 1/6 of .the |

normal cortical tissue left.

B 10 &OgSq

These animals were destroyed after & month snd
a pos%@mertem examination showed that more than

one hslf of the medulls had been destroyed.

C. -4 doge,'s cats, 1 rabbit.
. These animsls were destroyed after & month and
the examination showed only the slightest trace

of m@dulla.'
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D. 1 dog, 2 cats.
These animels were destroyed after a month.
The serial sections showed that there Waé

absolutely nho medullas left,

At present we hnve 2 doges, 7 cats, and 1
rabbit, some of which have been operated
upon for a seécond time. They are showing

no sympto@s.

6. SYMPTOMS.

We were unablé fo notice any speciallsymptoms
in these animsls in whick the medulla was extensively
aamaged or‘even totally removed, In two or three days
they quite ieeovered from the operation and after
this sdvenced quite normslly. In four cases we moticed
& slight 1°$é,in w@ighf, snd in two others sn incr@ase;

{ the rest showed no chenge.

7. COMPENSATORY HYPERTROPHY.

An éffdrt was made to demonstrate & com-
penéatory hypertrophy of the*acqessory'ehromaphil
tiséues after the medulla of the adren&l,had been

extensively damaged or totally removed. Accordingly
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the abaominai chromaphgl body was stained at sach
post-mortem and comparison made of thé size of
this with those of confrol animels. In mo case am
I able to state that this body was larger than

normal.

8. COECLUSIONS:=

The ehtire destruction bf the medullé of
both glands gives negative results. In fact there
are no patholeéieal gigns. There is never any com-
pensatory hypertrophy of the sccessory chroﬁaphil

tissues; this shows that the negative result is

probably due to an absence of furictional &igniiicance

o¢ this part of the gland. Animasle in whidh the

medu]la hat been entirely removed &re seen to pro-

 gresa guite normally;.therefore we would state ﬁhat

the medullas of ﬁhe:a&renal‘ia not essential to the

life of the animal,
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