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I ' ËIStilTllð.1'1,.

Addlson;: (å), .ð-h6n ln tr866 hs eËÈoclettû

the É[tçeæ*¡e '*hieh bs*.rø hJ.* nar¡¡e wl.t]¡ leefon of the

€Ëprerênål G&p$u1es, ffBvð en :[rnüGn$e fnpetuo t,o re-

*"emreh upoxr the'i*a trgen#. Â11. trhat httû pone before

fi6rv6å ú,is th6 besis f or the Ë6e 
'1¡r 

prof uunil ye t fen-

teistlc¡*.T. üoctrLnem eoneerning tbe fnnctione of these

6lenå*.

Br¿rtÏ¡oltaens Feteehfüe $c;ntoneverinatua,

tÏre e,ne,tomlçt, fi.rert üeecrJ.bo,d thern ln Låj68. fhe vork

of tho nent thre,e centuries eup¡:lieö all thr t lã.{Ès to

bo kno;';n rnåcro¡soptt*ÌLy of ïhe enetCIHg, ¿8'sqrteln

çni¿*11 anount of the erubryolo6r¡r. Êinfr th.e pathogü,ce.l

btstolog-sr'. fT:re keon re$earah of the fï^rst hs'lf cf th.e

eiphtçenth ssntur;¡ gråv@ fu*pnrtent detei t* t'he €oTh-

pfli,ra, t J.ve morphr¡leig3,

But no eff,:rt h.$.d þeon sr¿¡råe at phyef.ologtcaX"

rese¡rreh; fhot 1s t'o $ËF, by d:freot enperirnont üËon

tho 1-lvinp anlnal. Truo, ,.&d-tttsoll'r's' o'bservsitious from

n el{utsal" p{cture r+uprn}"iefi, the firçt *ontrf"nution to the

I'.
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physiology of the atlrenaLs i ti,"y show thet these

glend.s are necessäry to the l1fe of the an1uneL,

antl thpt lesion of then glves véïy charaeterj.ette
symptons, na.me1y, B.[ íðiopathie :+&ncüi.å associated"

wttb extrer¡¡e apathy å,nô s.il,ynamla, ötsturbances of
the Êi.geetlve tyaet and the nervous eystem, and a

bronze coloured plgmentatlon of the skln and of ,the

mucous membranee; urhoçe course r;a,s chronic ; u.,hieh

proeren.ted. all the featuroP ,:f a progressive cachexla,

frequently accompaniecL by vlolent spnptous, such as

uneontrol.l-abte cila:rrhee, coma and convulsione. ,gddtsop,

reporte, 1B eveïy eð.,Êe whi.eh he examined., a gerlous

clleoaFe, ¡renerally tnbereular 1n ehare,cter, of the

*uprarenal" eapeulee. H1s conelu.etoa was that the

patholoplee,1 cond.ltlone r¡"nd tt¿o fate,l termJ^ne tlons
'Ëer6l ðue to th1 supfroeeionçSf the funetioa of these

glenil.s.

ït was an effort to eetabllsh this disease

artlfically ühe expertrnents u¿ere carried. out¡ notura.lly,

the me&hoð:,scLuiÞte&:,woulår bé: $g i,eçt&rp¿itÊ,.,.,gr in sone

other way prod.uce a leslon of theee gland"se

':''l
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Ê, PREiII0IJ$ idtiFh:nr&{F:ff8$.

Srown-$equårû (g) in Lg56 u¡as the flrst
to publlsh êny rêsults of e¡rpêrtnents upon fr.bl.m*jls,

"He' employed for the extirpe;tlon of both gland.s

.,'f,,or ,y*four ra,bbits, nlne guinee p1gs, two rat$,
anrt eeveral clogs and. catsn A1l of theee anLmals

dieð ln 9t87 hour,s af ter the oper.+tion. For the

unll-atera} operatlon thÍs experlmonter used. sixteen
rabbits, f ive gui.nea p1g8, tvro eats anô two dogs.

All of these died. ln 23-84 hours. Iater he repeate(l

the rei¡oval. of one glarnd. from two dogs, v,"hleh sur-

vivect for oip'ht råays't. Vincent, trlnternal Seeretlon,'"
pr 134.

fhe follo'rufn$ ¿ire ttrd eoncluslonm of BrOwu-

Sequard.;-

'l& ilestructton <Len eapsules

entra?ne touJours ta ürort b. plus ou

6ohdanee.

uurrdnÈ¿les
\

noins breve

gs clestrl¡.ctlon rlrr¿ho seule eapsule, bien

e.urassez souvent mc¡rtelle, rr,€st pa.s touJours suivte

d'une lssue fatale. 3es capsules surrlnale sont ôes

I

'l

' 
'-"1'

'/
orgenes eenentleLs a la. vie.
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Se. nÐrt å, 1â. sulto fle lteLtora.t.tön i[e, dets,

organ6s est práe6aríe r['un agfefbffsfrement graüpetr

all.ant Juequ'à La paralyele åes nernbrðË poetárteure,
pu16 antlrieurs, enf ine d-es muscles reoplra.tolres.
On note encore It anorexie, lrarrGt Õe la iLigestion,

il.es convulsj.one tútalnifsrne€ et eptlepüiformes,

enf,ln ui aïalesement gracl"uel cte la tempáraturen.

Langlols {t8}.

llhese vtews of Brown*Sequerit were d.lsputed

by ma,ny tenr nota.bly Phi)$pee;tr,x;::* ffirtf.n Magnos,

Ghatellnnn Her1ey, üretiolet, Berutt s,nd Schlff.
fhese ËÊn r',rof,ked, f,sr the mo*qt part betwcen ühe yeålrs

L856 and 186$. eånð ro¡larteå survivaL efter total
extlrpation.

i,Pmilllpoa x {eÉ} sarkeü w{th rabblte Ðnð

¡rhlte mice, anel. reported. the surviyal- of a number of
thene anlmale elfter conptr ete hfl"atere,,1 OxtÌ.rp*.tfon.

He clqrfmç that rqhen åeath follows tt is ûue to the

oXleratfve aonditlons anð" eompltcatione such ae

peritonitin, damage to the nerve plexuses, anô

haercorrhagé.

Iüsrti,n üh,gnon (ãO) re¡rorted tho çurvival of,

a eat for two months after corqrplete rçmovel of bath

glendn. I I

ìl

l

.t

. -ì1
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CheteiaLn (LO) af ter perfornlng e nu¡r¡ber of

experfrûeuts attrlbuteß the d.eath to tþe clamage done to

the aclJecent nêTve prleauees.

ûIlarley (141 ernployed, ¿lnoüg other anieä.Is,

the svhtte rat elnd. fouad" that they &ây survlve the

extirpetion f nd.ef lnttel.y". Vlneent, "Itrternal
SecretÍone," p, Lã5. He Xnferred. from thls thst

the d.eath of other a¡riuials i$ ôue to ùamage to the

nelghboríng plexü.ß@s'¡

üratlolet (fã) reporte& survlvals Êf,t€r

unlLateral exttrpe.tf.onn but thought the åeath af,ter

the seeoncl Ðperstion to be åue to traunaÒ

Berrutf"te {5} resu,lts egree wf th übose of

Gra,tlolet.

$ahif,f (å6) at first wss of the optnion tlra,t

the 6ilanùs were not rl6o*s&i¡;Ty to llfe, but }ater ts
quoteil by Êourfetn, bis çrupll, &s havlng changed" hls

opfnl.on; lre based. hls lnltiaL vlew on the fact tha.t he

obtalned. o. errrvlvaL of & ðog for three ila¡is.

.Among tho more -recest experiraenterg who he*ve i.ì
r-sequaril may be neationett

Hurg ln 186õ, 3{ot}rnageL lu 1.8?9, Husse ûillberti et ü1 
i
:

: .-¡

Mattef, einil fiszont tn 188Ó. îhe work of thesë aen 1s . -ì'',ì
of epecle.L interÉl.jt to this på,p€r, ås they, were: the ,,,,.j

f frst to üBe on6 of ny nethoils of iteetructlort, the,t *s.'-,.,,J
. ...i ':ir':.:j::::leattgrLsatlon. ., ..,.',-ì.j
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. 'rlhe s/ork of Sothnagel Gl¡ åeserves

speeiel üentlon. l[]rfs obeelver, f,rom aLfnteaL

ú,e.ta, thougltt t|:at a chygnie laflamm¿¿tion of tbg

aclrenals woul"d be more likely to tnåuee symptons

resenbllng thor¡e of Ê.dd.1e on"s ðlseaee than vioulcl

the rernoval of the gland.s. Aooordtngly he reeorteÖ

to e meühod. of erushlnp the bodies, He operated

u.pon on€ huÉd.red and fi.fty-tl¡ree rnbbtt*, nnd. fousrcÌ

iha.t if the operations ïvere porforued upon the ts,,o

*iües, rvith ¿rn lntorva,l of three üo four weeksn

fhen the nnlmals eurvlved. anô CIhorrye*. no lmporüant

uympton$'n. Vtneent, sfnternal Ëeeretiontt, pr 1ê6.

i'Frorn the reeuLte of,hts experfments wtt,b

d.ogs r¿nd. rclbbits, tÍnøonl e&raÊ to the eonstrugton

that tbe üeesructlon of 0Ð6 or both of, the suprer6ue.l$

1$ f,o1.LÐwed, by ùea,th¡ He t¡elteveå thÐ.t d.eath $ây occur

sûen af ücr opsrÐt1on, or the't lt ruay be postponecl

for weekË enü erneþ nonths, e.nü. thett,tt oeours &s E

result of serfous cha,nge¡: of the eontral anå

perlpheral nervous n;rstens. l[e descrlbes far-
rÞå,ehtug itietürbaneee of the nerve fibres enet

ganglion eel1n, aoûonpeTrf.ed by proÌlo$noêô son-

geetton, ehanges fn the vessel we,411,s,, heemorrhå.ges,
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leucoeytosls, inflLtretion into arr parts Õf the

n€Tvous system. Tj,zzonj-¡s experiments d.o not prove
that the aürenals åre eesential to life, for hts
anirnels sonetirnes survived. extlrpatlon for rnonths

anrl even y6ärg" Moreover cLef lnite 6rroof of re]-eüioru-

ehip bet',¡¡een the operatlve Broced,ure ancl. the poËt-
rnortom ftnd.lngs mouJ-d lieve to be fortheomxng. such

proof 1s Laeklng, anr[, in vlew of the method of
operåtlon euplryecli 'by r',rhíeh totel extirpation of
the suprs,fenels has rarel"y been aecompLisher[,

Tlzøon1ts experiments seem rprthet to show that
anfnals v,.L tli evelr eerf or¡.s lesf on of the $up*

rarenal"s may lfve for a 1onÊ tlue wlthout path-
ologloal signe, provlded. that these orgåns are

:t* 
enttrrely destro,retL.

tlaøonL ts $tfi,tements that, wheu oae

euprarenaL or bo,th \,ïef,ê oxtirpated,, f¡nù, fn the

latter e&se, whether they îrierÊ removeil. toEether
or slngly. the results v/6re in aLL.o&$eË the samê,

ts a proof of the unr"el"iebi.lxty of hls çonclugl_orasn.

Ë1edl, nlibnere secretlon", p. 169.

;
I
t
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fntereetíng piece of work was done by
Bolnot (B) upon the eomplete extirpatton 1n whlte
raügo Ee agreed u'1th Earley, rrho¡n rruo have mentloned.,

that they urill Eurvive. rhis w&s expLatrned by some

authors as due to the large amount of acc€ssory

tiscue that thq rat possessês behínd the renal velne.
Boinet then extlrpertecl the glancts together with
these &ceoRflÐ?y boclÍes, ani[ reporteil f if ty per cent
survivals.

WleeeL (OA¡rworking a short tlne af ter i,¡1tÏ¡

the $eme anfunn,1s, founil" en aeceÊsory r.rod.y between

testls end. the Lower yre.rt of the epi.d1ûymis¡ hn

states that, E¡fter complete exttrpntion, ù¡eoø eB.R

be d-omonstreted. a eonpsnsa**îo hypertropby. of this
body. rt "øould seen aceord.ing to theee two writers,
thr¡t the aô.renale are not néeessery to tbe lffe of
the whlte rat.

She

(ro) to be

ühat other

funetion.

actronals urere stateû by Krickpenko

trnnece$rìery to ll.ife. Ëe is of the oplnlon
organe of tfrl Uoay mey assumo their
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l[oore and. ]urlton {Ê1} have gl.ven the

e&,se of a goat whieh eurvfveô totel" extirpu,tion

for twenty-tv;o d.ays.

It is the oplalon of the wrtter that these

men are ln a great me&sur6 Justlfied for the ir
vtews. If, we eonslder the extreure ûlfficulty of the

.operetlon, especially ln regard. to the rlglt gland

,*'hlch Liee very d,eep, d"lrectl-y behínd. tire vena ee"ve

anû eompLetoly overleppef, by the pooterfor l-obe of

tþe ttver, *Lso the difftcuLty of koeplng the

ligatures oÌr, the close reJ.atlonnhlp to the main

n€rvß plexueee of tho abåornen anå the eåse çslth

vshleh these a.re cLemaged, wê ean reaclily unAerstanil

ühy they Garue to tbese eoncLusiotrÐ. i

0n tho other hend. Brown-Sequard. wao sup*

ported by many careful experlmentors.

$t1lIfng le?) 1n 1890 wa*ã the first to do

eny lnportant work, By hfs operetlons upon ra.bbfts

he was able to show tha.t cùfter tÏ¡e extlrpe tion of

one gJ-and the other became mucb. larger, that fs,
shovued. compênså,tory hypertrophy. Aceording to him

the average weight of the gã.anð.s wae 0.CI19 Ber

LKg of boü.y weightn but after the l"ef t haè been
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extirpatoct the rlght Íncreased. fron the above
to 0¡1?*0.4fi g per Kg. fhfs faat ie a proof
tboug,h r¿¡ther áB ind.troct one that the a,{Lrer¡als

åre necessary to lÍfe.

$t1)-ling: rvae the f irst to suggest tbe
poserbillty of aece$sory B.d.renals rn front of the
vena e&vå, etc.oIIt å me&sure he d.lsagrees v¿ith
BrowÞ*$equarti., ln that he su.g,6eate these to be
suf,fieieut for the r.ife of the anlüår. after the

aåreüals have been extlrpated.

åbelone ertt ï,angloïs (l) tu ]S9j. d,id sone
very lnterestlng ''vcrk upon f,rogs. ßhelr roet,hod. we.s

to d'eetroy the gr-anê 'çrhteh ãpFeers o[ the aaterlor
surface of the btd-noy ûs 8" ns,rrÐw, tongttuðtnsr.
reö streak by ca.uterlsatlon. fhey found that the
total destruetion of both gland..e was always fataln
but that the leavlng: of a quarter of each gland
'r'as suffiei.ent fo sustaln the anlmal-. lflhen åeath
oceurrsd. rt ',,vas urithla twelve to thr.rteen clays f or
wtnter frog;s enð withln forty-elght hour.s for sumner
frogs ..

iry
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I have repeatedl thls work upon frogs. The

anlmals empLoyeå ïs6re'lintgrmed_iato'f oneÊ

neither ¡,vlnter nov suru&er. Bhe glanfls Bere expooed.

f rou tho front, and a heavy cautery used. to d.estroy

them. Out of f if teen enlm¡;1s, I report olght v¡hlch

were ûestroyed" after e uonthr rrüd. a p*Ët-nortem

e*a,minatlon of these shovuecl Sour csr$e$ sri th absolutely
no traee of the glancts. fhough it 1s to bê regretted
that ï have not uoro clear es.Ee6 to report, gét the

rosul-te obt¿itned are seen to be opposieil to thoso

of .Abelsus å,nd. l,englols"

From thefr work upon other aniruels, these

men report iteath withLn forty-eigt hour,.¡ after
conpleto extlrpatton; thoug.h lf an interval- of several
dayÊ w¿Ts allowedl to elapse 'bet-reen the two operatione

neees$&.TJr to remol?e the glands s€par¿ùtely, then the

eurvtval tine eouldi be eonslderably lengthened..

Iengloüs (18), hiruseLf , tß a brtlltant
serJ.es of o.xperlraentn sho'ol,ed. that anlmele will got

surVlve for more thsn forty-sfght hours af,ter toÊal.

extl.rpatlon' rn this he is borne out by Ðe Ðonincle

lre¡ f.n tsgõ, sz¡rmonowfss (et), Thlrotoix fõÊ),
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KuttLnzew (1?) anü Mariani ftg). Sbe resulte of

thene men all egree ln ttüe w'lthin a. few hours Ð,8

to the length of survlval.

Hu}tgrun u. Aneler$son (16) ln 1898r þêr-

f oræiL nümo¡ous rolta.ble oxtfrpetton experl$ents.

fhey report the,t cetæ d,ie wlthin one hunil.red antl

thlrty-four hours af ter the tpere,tlon relnovi,ng

both gçlands, v,rhi3e rabbl.ts hg,ve beon kept aLfve for
as long as tr¡s'o weeks" fhey elafun to heve Broven that

the s,nlmsls can be grad.ually eilrreateLi to Õo Wlthout

nearly a1-1 lbhe gle,nilaler tissue; they gfve 'Rs a$l

proofs tbnt the s,nfme,ls lfve longer 1f tbe 5l"and.o

&re teken out one at a tfme; ñt111 longer íf t,hey

&re takon out tn throe po:'tiono¡ anil sttll" longer

if Ín fouro

fhey u,lso d.eÊertbe the s;¡mptons of re¡novaL

ae being veïy eharaeterfstlo. üllf ter the op6retlon

the anfnal recover$'wt''tbia e fo¡r Ìrou:"s, tind. 1n the

first few days shows no 111 effeets exeept for sûBe

l-oss of appief,ite. Ðuring the lest tvrenty-four hours

before ileath, or eerl-1er, the ¿anf.u+¡l beeomes stuplü

aüð quiet (eopeei.al"l.y lË thfs the oa.se v¡lth eats)

and. show weekness a¡rå uncertq,fai ty of novernent 1n



r3"

the hinder extremitÍesn "Vlneentr '!ïnternal
,Seeretlonnt, p. J-40.

â . C OSîHruP0A¡rifY Eå?IüBI3-{H}IfEflÍ-q.

Ho Strehl and, 0. lüe{sn fn 1901" gü.ve the

fol"lovrlng tnble &s lndtrc&,tive of tJhel"f, reeultsi-

$peeles of aninuiJ"

Þogs

Dogs

tats
0¡s, te

Babbi.ts

Suinea Ptgs

Re, ts

nfrf ce

Hedl"gehog

Breagel

Frogs

Ðura.tlon of
eurvlval 1n hours

ÊÊ-7S

7S-1õ8

16-Ê8

äs-4?

8-L4

4-9

16*19

8-1ã

14

81.

F,E-4.6

Sumbor of
aninsLt

f
z

15

E

È6

a0

4,ri

r.0

I
1

P5

of theThey epneluil^sd that al-1 antmals from wlri.eh both

giLenrl.e have beea removerl die.

þiedl f*) d,eserlbee his extlrpetton aecord.lng

to a speelal method, u+hlah he devtseil;-



14,

nlch habe noch eåne weftero $fiod.ifleetlou

etngefrThrt. dfe clarln bestancl, d"ass jeh d.le

Sebennleren extraperltoneaL anging, aber sie tn der

osten Eltzung nlohteni;fernte, oonû.ern nrrr riictwårts
fllsloelrüe e.nd sie, mit einen $t1el zur Ernåhrung
'tn Srrsa¡T¡uËhhü.ägî belaseen, awíoelr fie.nt and. ll[uganlatur

oinnanfre. 9o cl"assie lebensfahÉg, aber voLlkomr¿en

extraperJ.toneel- erhaLten blioþen. Hret naoh A bis
4 Tagen wurrl"en d"1e l{ebennLeren durch efnçn klefnen
Bautechnltt Slossgel"egt und du.rch elnon ofnzigon
Sehsrenschlag entferent, nat{lrLicb ohno i!.ass rnân

debeL nlt ôem Peritoneuu 1n Bernhrung kan, Exstlrpirte
Loh euf ôioee l/else bl-ose f,le $ebennelre ûer etnen

4

$etter sÐ Ilberlebten eauetllche fhtere d.en Elngrtff
unbegrenøt Lange ¡ entf ernte ieb ûie $obexe.le¡eur:

hleùerselte-- bie dem beschrLenbÉnen tperatlonu
verf,ahren kann' $ir niemand entgegentrialten, dase eter

Ïìtng:rfff ein $ewerer sei-- glngen $ärnmtllche ?hiere

naeh ã ble 4 Bagen eln, Se"rnit tvar &ÊRáchst d.er

sichere Sewels får" dle T,eÌ¡enewichtig Keit dLEr

Hebennleren erbraeht. rt
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ï would offer tn critlcism that thig is
not $o sÍmple as the Eiuthor would. have us beliove.

From rqha.t i.r¡ kno'¡r ooaeerni-ng the relations of the

gLenclo, I d.o not think that they ean be ûlseected

out through the lumbnr lnelslon, wlth thoir bloof,

eupply lutaetn and etltahed- beneath the skln.
illoroover Judglng from actnul- dissections macle r do

not coneld.er that the erterfes, aïe l_ong enough

anð strong enon8h to actrult of iltch a etretchfng.
rf Búedl had rteqcrlbsd hls opers.tion ae flx1ng ttre

glanel.s at the be.ee of the lunb¿¿r lneision f i,¡oulcl

be more fnelined. to egree r';ith him. Even this
'¿¡oü.l-c[ be rno*t diffieult in the case of the r{ght
s iðe

I gfve the results of H. & A" Crlstlanl
{1L) as bein6 opposed to thor:e of flarl-ey, Eolnet
and. Elet*ol, wbich were quotedl above. 'fhose brothers
report that rats die wlthln üwenty-foutr bours after:
total extÍrpation.

ïn my o'm work ËpÕÊ rats I have obtatnecl.

a slnf.ltrar to thet of åhe trlstianf f $. I have

ernployecl. twenty ¡rhite rate, anå in no cese ùåô

crnê mtrviv@ which hacl. hoth of the g]-r,:nils rouovedl,n
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I clesþroyeil the glancte by eauterlsetíon, this
possessing the aðvanüage o?€r ertlrpatLon of

.eontrol ling the haemorrhage, elimine ting
li.gatures ancl befng qufeker.

It wou1d. â'Ëìflear tha t the evlåenee fn
regard. to the v¡hite ræts ls too eonfusÍng to
eilmLt of proof as to q¡hether the glenðe &re

essential to life or not,

Vêry concl-usive evJ.d,ence ts fortheontrng

fron the experÍmønts upon gulnea plgs by s.

Yelish lg*). I{e states that the totaL romoval.

of both 6-lanils ln theee anfmale tnvariablç1'

resul,ts 5.n death, IIe hes notiaeå the narked.

hypartrophy of onÊ gLand. and ti:e âecêr:sory

bod.l.es after the other glend has biáea renoveil.

Yel-1eh e,Lso *enonstraüecl the hy¡,rertrophy of the

&eoorlrÉory boå1es eLone af,ts:r br¡th of the glanûs

h¡icl beeR extirp*.ted, brrt thtnks that tht* is
fnsuff i,c'ent to nårsf t of the lif e of t]l'e e.nlraal.

In tlrJ,s he d.lsagreey; wt th $t1Ì*3-Í.ngÇ
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4,RE*qqrTq oF ¡[y EñT-IRPÅ?IO]T EXFERrMsNrs.

ïn ray ofir¡t work., ín aa efforü to d,entro¡r
alL of the meetulla I beve so dam'*geü öhe eortea
t"hat there was not enougt 1f thi.s for the anlnal
to survtve upon. rFe s{':e the.t the reml-t woulð be

equlvalent to totaL extirpation" r report the deeth
of tv¡enty dogs, eighteen^cats, *ad. two rabbr.ts 1n

whieh the poet-&ortêm examination shoçs.ed no other
ceu.se of ðeath except that of aclrenal lnsuffteleney.'' 

, 
'

rn no e&sê wa,s there more tha\ ouo-eigbtb of the uor*
mal eortleal tissue of oae gland. found., The enlmals
arwayoo åied w¡Íthln tçr¡eLve to f,orty*eight hours¡

6. 00s03,üs,ïcÏüs 
"%

Iìorm a eonsiäsration of the evid.ence given,
thlnk th*t r am Justi.fiett fa ürarvÍng the forrowlag;

L. The remoyel of one gland alwaSrs ¡lves negattve
resuLtsr In faet, if we oxéËpt a sllght l"seç ln
welght, there ð"rG no nnthoxoglaar. nrgnso fhere le

alwa;çrs s s11pftt hypertrophy of the other gland. andt

porhape of the aeaesqorF bodtes" gh1ç shor¡e'*r"* the
negattve rsçu1.t. fs not ilue tö en abseRqe of Sunetional
ntgnlff.e&nce, but üo the fagt thu.t

fnneti.sn ie replaced by the greater
yeneinlng portlons:r

thË ËupprÉsseil

aeütvfty of the
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2. [he extlrpatlon of bot]r glanils 1s always fo]Loweô
by d"eath wtthin a few hours, though we muet nåmit
& few exCer-,tion¿:1 e&seg where eurViVal"s afë r€ported.
lhls 1s not udue to the severlty of üho operatlou or
to eeeoncary ceuses, because carefur controLs ean be

maÕe whieh d.evelop quite norually. Tlie death oecur$

nolely ae e resr lt of the supprë$slon of these org&tr$i

This was eepeclally i.rl.ustrated, ln the ex.perln,ente of
Biedl, iïr çhteh the gl.*ind.s wore f irst ðisplaced and.

stitched. unÈor the skln and. then n.fter ¿¿n LntervaL,
eompLeteLy oxtirpeted"n this seconü operetfon belng

only e very nllght one. iieath always f slro¡ned thls
wltbln twenty€four hours.

We would etate thet the aiLrene,l$ sre not onLy.,16-

portent.to l"ife but that they erê €$sentfal to it.

S,. If tbe adl.renals ere renoved. together or in
d.lfferent stages, tho resuJ.t of coupleteextlrpatfon
1o al"wa¡rs fatal. A ôlfferencs usy be notleeû that
r,vhere they are taken out 1n steges the survival
ttræ nay be lengtheËed.n fhis uey be erplalnecl by the
fact that the e,coe,;isûry tfssuee have lu.d time to
g'ro!.f, though not to a sufftcleat, Exter¡t ts adnlrt of
the l-ife of the animal.
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c" ra fleper'*ro tt HëF bË saå& cf tho*e shlmerñ
r¡kioh çurvire eft*r conplete extlrpatton that they
hevo an extra amsunt of aeces$ory tLeguo.

Sn Farts of ühe gi.*nðs roay be om.tårp*.te$ wlthçut
fatal re¡rtrlts. fhe¡ surviwal, åepondle ËFrn tke s,mount

+f the ti *eu* th¡rt Í s¡ lrrf tn Tengçof * p1areeu Èhis
mtninum g*mornt a,t ono-nåefh of the, tofal gLendular
w'ofgh* åÍtefr.L u,t pae-etghth, ffid rË¡r ûFifi work ri,oul6

ÞToy& to be $onÈthtng mrre thep ûä*-tsgr&h.

"$n Ð.EI Tl3I. íÌïlT,:'"TfX¡li: ,[ffi,fåft$,eï{{:f, fi;) f,l$liì tiF îfiFi

FdI.lIlIJ tT, ¡. ,1TüR lTlÏ: 0 f.ÌTt lEit ,

-1- r,ÍË'i'F*1"" Tj'J T * F.V,

It hæq_been prÕv€n ühst tþe ed.rçna1* ee

TroroogenÐflæ rvffenfi srs n#eês$ftr]r tp the life sf the
¡rnfr.i,*,L. Ëxperl icentn und.ert¿+ken u¡l th the f d.ea .o#
provån$ tþts havs *.Ïso th¡uwn out fît*üs fhat e
eertsi,n smft.j_L p*.rt *f, th*: ßl*isrl 1e,f,t behX,nà mæy be

aafftolent fcr the anlrr¡+:L tÐ eurvlve upr&r Lfi to
irirfch ¡r*rt +f tho gk:rnd thie mr*.æt be r çFr¿tll ens.eavsr

t r: p'::O vü o
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ïTe knor¡ ths.t aû.renln, rvhicb has suoh

speelfle physlol0glcal effeets, is to be obtalneä
ì

onLy from the ruod_uLle af the #}end.. In anlmals froÌx
which the suprere.nal rsedulla ha.c been rer¡ogeô lt
s€eüs )-lkely that d-ea.th would. result from lack of
that esCIerice vrhteh is eLÐ.bor$toô tn tt, &ly eon-

elusfon se@n obvious, then, that ft ts thle part
r'çhieh is ensential to lif e. rt has L,een suggested by

some that ailrenln maintains the state of ,füormal

tonusil ån the "ood.y; after the rernoyaL tif thd

suprarenal the anim¿=l ,åJes beeause of ls,ek of
thl s.

Strehl and. ffel_as lã0), fÌ.rst workerÊ upon

thie questi.on" shoçïed. that the extlrpatlon of both

$lands 1s im¡nedtately folloued. by a consiitora'nle
faLl ln the bJ.ook-presgure. fheir operatlon çae to
extf.rpate one of the gl,zud.s, ¿*nü to J.trgature off trhe

other* $hts gave, though onLy trr a .$raq.LL reincrity of.

c&.s€sr. ar slig"ht fall tn the b1*oû-pressurG. 0n the

removal of tire llgature on the one glunû the bl,ood-
pressurê lmmed.ia.tely ûåmo buiek to normal.

Young nnd Lehrnennf 5?) dlü. not obtsln s1ulliar
re eulte.

I
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iËe sêe that in a wä¿y we e,re juetifted. tn
å.ssunlng that i.t is the meüulLa, whtch te egsentier.

tc life. HÐwever, ull experimental evidence d.oes not
boar tb.is ont.

E. IìTßSIllffi I ËÅI/ûTJ¡, 0I' Ctl,çI;¿ i:{ì E**,S}ìi{trI,\T, P.å-i{9,

Very eonsld.erabLe evJ-d.ence iç to be ôerived

from a stud.y of the ¿reee$'sory eårene,1 tissue thet is
f ounet 1n anlmal-s , tbu* ; *

$tl.1Ling låS) ùemonstraited ihe compens¿itery

hypertröply a,f,ter uni"laterel extlr'pati.onr s¿ilil

obssrveå th*t lt was onl.y t'hê oortex \Ehtch en*

l.arge.d, and not the metlu1La.

Boinet f 8), 1n working nith white rats, entl ex-

ttrpetXng thø &cce:tÊory tL$Ðue Ês wé:Ll å$ the gland*,

obeerved that the forrær 1s eoil,rr,oooû only of cÕrtleaL

tisgrre.

lþiesseL {gg} d.eruonetratec. e,eces$ory e.d,renaLe to be

pre*ent 1n flf ty'per cen"t of tÏ¡o e&Bes th¿rt ho ex-

antned.. fHey vrere e;,Lv;ays f,ree rf all rne dulLa.

-,'i
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BåeðI" f6) güÊ# tïo fær ar* to stet@ th*ä the ealw*l"e
:+kÍeTr ffxrvt?* totnl ÉHttrp$tlqn heve r¡aff f.çJeat
of, th{Ë &sdêir*rrrrp eortiee} tf*e*a i"o **iutern thefr
lifeb

*lnuther $outÉc6 gî f.nfot'ru¿l;tton

*f, the sÐTrTpensdtborp hp¡:orär+phry n:f ün€

tbeoth+rfnr+ïisved,.

åe a rrtu&y

gJ"mnß ¡-+hes

*ttÏ.åT"ng lee! ot,serveù thr+f tt js Êhe ççrtta*t
tteeue s¡Lone s,hå*h hypentnopïrie*.

lsl1'clr f g*,} ffi r¡*vkf!ïfl v*t*h guj,neæ p*gs ebt*1neå
+iinåLlnr res:ulte.

Pett;$.t {,ä$} obe*r *#. tht6 eeÊeË{}mäEÈtorlf i¡S$çrtrophy
nn ftslt*CIo rf s¡*,s nftr*rr.,evå* proven ð.t¡ct lîe þ¡&,s

observ{.ng o-nl.¡r cortfc{rL boü.ios.

Phn tre,nepìlmtrts.t{ön ørxperlmontr: sf Foll
f sS) 6.{ves ur: et{l.l fffir:ther orlåænc¡,,* Ile w&s ß
v€rp m*(}ul"¡r-lte and flFFtGmntl.e çbger?ÊF eftd, wf,ï*r the
f irat to -weîte *¡ ¡arcrogacp*arrl e¡"s+rpf_¡t*tilon of the
ttr¿rr¡spl¿¡æted g).e;nd., lti iç nLatmed, b_g hfm tf*t Ln

the gn*fteú glrind,u the f¡:rier pmrt of th$ Eoä& fasefeuÏæte,
srârl& reÉtculsriu, end meßul-r.n t?ege,n6rpüe wr.thtn the

.f'Írçt wçek¡ rt bee*mea neeB*ee& ¡:n$ å* flnslry ab*
eorb'@do Ðn the oth.er hens* tire riöae gSomerur**ruoo.
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the orlter part of the ssnð.

only slightly srlteved. The

that we have only eortical"

thf s transplenteil glanå,

fasclauLata rer¿atn

ul"ti.uate reeult is
eelle funetfonfag tn

t'$t 11.1l.ng ( eg ) aL¡ro transpleinted ailrenals

lnto the testl$ and" found tyg-:1c41 eortieel- ttssue

r.is Long t*sr threo ^rrÈs.r{:ì lif ter the operÊtlons"n

lll:n,: ont , ¡' Internal Ëoors t ioa" , El, 1öð.

T[. & A. üristlani {11) obtaJ"neð resu].ts

vvirioh agfee fn every d.etall with thcse of P011..

One atter*pt h*s been uoaûe to sottle this

questlon, that of the relatlve lu'¡:ortance of the

mef,ulle and. cortuo) ty diroçf ,experinrent. B5t il.ireet

ex'perlnent we rueano to ðestroy.',.either tl$su.e ¿ind.

to obsèrve the result. Bte41 ('e ) 1n irls extLrpatlon

renul.ts makee the statement that one-ei8hth of the

normal eorte*t, 1s suffl*tont te $atntain the ltfe

of tþe animeX,'Eê doseri.þee &n enper:fnent ln whicb

aLl of the eortex werg renov6d. leavlng the rueúulLa

ints.et. Ðeath reçull-terl ln Gvery cñile wlthfn tu'enty-

f our hours" It seems dtff tcrilt to underet¿rnd how
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sìrch en Gï¡Êre.t10a eoü1"d. he ËüBo€esful v,,hen one

bears tn rnLnd. the relatlons of the glande to thê
la::go blooü ?e*eelç, ilêrl/6 plexlr.eee, and. thg

veratlve pnoportion of the cortex to the neclur1e.

8"s L0:L, Tlltott ænü ,fluekett lÊg).

Btedl. (T 1 J.n aorkfng r¡+j th Hla*c*ìobraineh

f Xshen cLeçcri_bes hc,,ï he rer¡ovod al.J_ of the ln-
torrenal ti**queo The anLmu,'ls always ûie,l, wtth
all the s,l¡npto&s of eomplete adrenal exttrpatfon.

fuj-EFiUf,B5 fi,ü F"¡,V$R i)$, Íd}lÞtiï.r,f flriÍl.tiÏ{f TÄ1 5* j{l 
"

Vaesal"e (øøI founð tb¿r.t tf ilre me(lulto. wae

removeð from cat's and raþbfts, they nl"v,ays d.iei!. ¿s

if tho ailrnals had. 'lieen removeq. tnteot, He at-
tr*bu"f €s &ny survÍvals to tho fact that they pos$e$s

a rarger a¡oount of tho extre-c&p$ïrJ-ar chronnaphll

tlssuo.

ãanfrognlni

renu,lts of üaese.le"

Bn & 4." 0rintíani {ff} ln workíng .o-if th rats
founû that the anlnel"p a].way* surr¡iveir. 1f æ suf-
f,taient egount of tho neü¿]lery tj-ssue !î€ro leftr

tq

f

end tlaacLo føe) confirn the



Yineent (ggl reports the't eeLs eurvlve

e.fterthecortlca].tj.Ë.suelsdestroyefl.ll6wevero
üte,esrníni. bas E¡ince å"emonntratoil the ¡rresencê of

eranlal- eortiea.l- bod.ies ln Teleoste; thts tnay

aceçunt f or the survåvaL of these anÍma'Lg"

$or¡leauthorlttescl.rr.xnnth¡:tttreeCIÍ[pongetory

hyportroph$ ón the part of the ab&omtnal ohromaphlL

boåy afte:r l;he re;rt of, the meôu}l.r:ry tf ssue has been

extlrpa.tecl raay ire taken ¿ì.s'evtdenee tb.at the meüulla

1s of pttal tmï,ortaace. I'or my pa'rt in 4L1 the cal=es

whteh I he.ve examfncd. where 41L, or neørl-y all, the

meðull.e v¡as åesi-ro,yef,-. T ha;ve nev€r been eble to

ðe¡nonstrat€) ü.nY grâeter astivity on tho pa'rt of,' the

aþd.ominal. ehronaPhtl boåY.

xilese6thatthepr,eponðere,nceofevldeneeje

in feivour of the view $hat t$ ts the eortex which

is the eseenttal. part, ${F experlments constituos â,11

ettenpt (on a largerr scaI.e, I believe, than those

of prevlour+ ol:servere) to eettle thts polut by

d.irect exPerÌrnentsö

J
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¿. Ene,Fgrtqg or-' ¡q nxi,FnrmÌqyE"

ISr plaa was to destroy erlJ. the rnedulla,
'urf thout serrous d.arnage to the eortex, ancl to note
tlle drrration of tire survlvar. rhcl flrst wetho*
-cugFested. wa* to s taln t'he inüerr,or of the granit
nith ¡¿ süer'le f tve per: cent potessrum blchromate
poitrution. lll¿l$ eã,u.ses Ít to.r,pnes.r,,Ín slt*, a

'osy-pink cor-our" ¡i eontror- experinont eerr:led out
*pon ttre abdcruins,l clrrornanhil bo*y i.,roved. tha.t thls
methrrd' v¡orld be ussless; for, thoagh the body ,çtalns
deepLy rtln sttuil lt aaa be aecogntsed. af,ter a sur_
vfva' of f en *aye' A çecond. ster.lning iu o**ui$ery
bef ore the *ody ec¿n ì:e d"le tlngut ofruü. fhue, i t -r"rU
!:gFp€Ð,r thst the ,¡.itestruetl0n of the ehromaphll tlssue
een n't bo earf-ect ont by ri:esn* of potE¿ssfm blebro¡nate"

rhe ss.utery EfrË the method fine'ly used, The

Blancis vier€ expored from the front. the reft was con-
pl.etely extirpeted.; the lurcbsr vefn orosstng the
rig,ht *nd' llgatured on both stdes, the glnnd, caïe-
:f ul-1;r dtsçeetetr. froe,of,.i-he per,lto¡oe*m :.rr¡ct tho fat,
¿+nd' c*$ ef,fort n¿ide to nup o11t the entire med.ulr.e wlth
thc canteryo ïn åogs â n¡ore ev,tenslve extirp.*ro" ou--
earried' out, helf of the right gl*nd. î¡sa$ åmp'tated e,nd
the rgmaind,er caubor,ised. ffhe enrmeJs nere arlov¡ed. to
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survtve frr three week,q

operation. the gland,uler

or åì, nonth after
tlesue founil at

the

the

flnal
p08t-

Ao

rrÌorte& 6x&$inetf on wes stalneit r,¡ith dhrr""rs flufrl,
anel serial eeetione rúêT'e cut, tn a seareh of any

medrrlla that uig.ht have eeaeped. at the operatf.on"

Ë i)'Èir:'r rï fl(-lU I lt¿lr.r U-:Jl U.

ffe have erqployed. $0 ûogø, EE eats and. 4 rabblts.

E¿nå fr rebb1ts.

B'e souïd" f fnd. no ueilulla a t
exarninr:tj.on. fhep d.i.eö wi thi.n

cortex vraç extensively danaged;

there more thau t/6 of .tbo

tls$ue Left.

10 cì.c6rs.

'fhe$e anLr:a1-r. were d^elrtroyeÕ af ter a month {Ànd"

a post-morten esar.t1ü¿rtion showed. that more than

one hu.tf of the n+dul.la h.afl 1¡een ileetroyecl.

4 ôoÊs, 6 cat$, 1 rabbtt.
Ehese enim{:,ls werê d.estroyed after a ¡nonth anð

the exanlnatton showeê only ühe olfghtest trace
or nec.ulia.

15 dogs, 4 êaton

ln thçse ænfruÈLs

the post-mortem

LA-48 hours. fhe

in' no qes@r {s.$

normal corttaaL

t¿

t.
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T. åogn A cats.

lthene anlmals were ilestroyed af ter a month.

The seria'L seotions showed" that there was

absolutely no meclul-la left,

Åt present r¡e h¿rve E dogs, ? cats, and" 1

rabbtt, Èorné of whieh hayo been operated.

upon Jçr a seconil tfmo. lhey a:'e showlng

no $y?np t'outs .

6,. ÞE¡æ.'¡QUë.

Vtle ,'¿ere unable to notice any speclal s¡nøptoms

1n theee anlmele in shleb the seûu114 wes extenslvely

d.amaged. or Êven totally removecl.. fn üwo or three il"ays

they quite reeovered from the opera.tlon ano s-f ter
this ad.vancecl quitc normeitly. ln fcur ça,ses $e noticeð.

& slig:ht loes in çrei¡rht, F.r]ô ín two ot,)-ers 8,n increaeo;

tbe re.qt showed no chnnple.

T . qpeE.'l{ry,l4rqRY }rY}f:Rqs{i-FHY

gn óffort vras mn.cLe to demonetrete a eom-

pen$etory hypertrophy of the' aceôssc'ry ehromaphil

tlssuoe after the nrerirrlla of the ad.renal haô been

extonsively tlanaged. or totalLy, renoveil. Áeeord.ingly

$
!,ì-

*
$'
RI
*r
R.
FR.

&_
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tho ebd'oufnar. clrror¡aphor body wac stained. at oach

þost-morte¡n ¡¡nil eouparfnon macle of the slae of
this with those of eontror- anlrn¿-iJ.s. rn no c&se sn
ï abLe to state thet t.his hod"y was larger than
noîina1.

tl. üOFtri.U*::ItTiS : -

lhs enttre destructlon of the nei[u.l].a of
both gla,nrls gtveo negative resurts. Tn faet t]rere
ä.re, no pathoL0gleal. siE ne. There ts never êäs eoû-
pensetory Ìr¡ryertrophy of the âcce$Ðory ehromaphll
tlssues; thi¡: shofiis tfuat the negatlve result is

nlgnifie&nce
g,f thi s part of the gland-, Animale fn which the
med'ulla has been entLrely removed" are seen to pro-
ÊrêËn quite normally; therefor€ we woul"d. etate th¿t
the rneåul'L*-r of the aûrenal is not egsenttal to the
life of, the e.nfmal.
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