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INTRODUCTION

-

Tbe concept that, the antlbody produclng cella of the

body rnay ln aome clrcumatances functlon to lts detrlmenÈ

hag been extraordlnarily frulÈful Ín stlmulatlng research.

Ít¡at the ceLls of tt¡le system are lnvolved in thyrold dfeease,

some haemolytlc anaeml.ae and some othef conditl.one suspected

of havfng an auto-lmmune aetlology i8 proved beyond all
doubt.

Tt¡e cäuaê or causee of euch a pathogenetic mechanlsnr,

lf lt, can be proved to exfgtr êEê unknor*n, as le the 1nÈ1-

mate nature of the lnvolve¡rent of auto-antlbodles, or the

cells bearfng antlbodles, ln dleeaae Processee.

Nevertheless, whether autoLmmunfty be a cause or an

accompanÍment, of, certain human dlseasee, the vaat reeearch

effort which ie being made f.n nany countrLes at present'

tourarde an undereÈandlng of the Lnterrelatlonshlps between

reticuLoendothellal syetem and the reet of Èhe body can not

fatl to be frultful o Tl¡e study of lmmunopathology hae ll,nked

reseatrch ln many f,le1de--haenrolyti.e dLseases, the allergLc

dlseaees, qancerr orgån traneplantaÈlon, etc.

The dlseases ln whLch autolmm¡¡nity ls susPecÈed Èo be

the pathogenetlc meehanlsm are numero¡¡s, and the reLevanf

Llterature ig exeeedlngly voluminous. In no human dleeaee,

wlth the poeslble exceptfon of some haemolyÈlc anaeml.ae

(Brf"t" Èled" J., f959), is the concept Praven. Even ln the

haemolytlc anaemlaE the atepe leading ftrom the comblnatlon
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of antlbody wlÈrr GryÈbrocyto antlgonr to l¡¡c¡¡rolyeir anc

noÈ underctood (Dacf.e, r,959). t4oaË of the anÈ,l.bodlec found

ln tl¡e haornolytlc gtato¡ do noÈ cåure haenory¡la dtrccÈry,
but presunably shortôn th€ rxf,e of crythrocytêE by makf,ng

fhcn llablo to carLy phagocytosle.

Tbc Brimary alrn of thle atudy of auto-lrununlty le to
provldc and aaaess evldcnqG aE to whoËhatr or not tT¡e eclre
of tl¡c human lynphoreÈlcurar sy¡tom, tr tJre products of
those aellgr ¡oåy câus€ áiseeEc.

The flrsÈ work'provld€d data for eomp¡rlaon of crlnlcal
etatua of Batiento wttlr thc rcsults of aaroLoglcal t€stg"

sÈudf.ee of tbyrold dls¡aee lcd Èo a rcvl.æ of publfshcd

work rel,atlng to thyroldl,tls, bec¡uso mare accurate dtagnoaLa

end clccalfleaË,lon of ttryrold dl.ecas€ la nacceaery f,or thc
intarpretatton of antl.body tceÈs.

SuboequenÈ proJeete lcd to con¡!,dcratfon¡ of ÈÌre way

antlbodles ¡aåy affaeÈ llvlng cclrs. Fln¡lly studÍee readrng

to ÈÌ¡c &verogrur¡t of a mothod of dstsctt ng cytotoxlc effcaÊp
ar€ pr€scntod.
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Aürc-r!ün NITI¡ .

The Èerrn "autp-lngnunlty" ig cotunonly ueed looeely.

fhe uge of Èt¡e teñD La suqh a way thaÈ l,üs nrcanlng Le

amblguous confuaes tbe alma of research¡

The word ls an untortunate cholce Ln geveral' reepeete.

but, ite uae bae beeonre aceep@d. " Imßunity" had a legal

nnanlng of, freedom from Èåxea (IranceÈr f.959), tÏ¡en wae

adopted to ¡nean f,reedom from dl.eeaee (often wftÏ¡ the i¡n-

plieatfon tt¡aË such freedom wag due to clrculating anÈ,Lbod{ee} r

and haa beon f¡¡rther used to afgnt.fy a proqeee whereby

anttbody productl.on Ís lnduced ("!.nununlzaÈfon"!, not onLy

to paÈhogenic organleme and tt¡elr productE but al'eo Èo

other substanceg, even thoee derl,ved from the orgÐnLeÍ¡'s

own t"iaeüêEr "Auto-allergy" (Gaar, 19591 ä!¡d "auto-clagl"an

(ldaekay. Taf,t and Cswltng, f9591 , atre al@rnatlve Fropoea¡.e

whlch may Þe preferable but are not conunonly tJged.

The term can have eLÈher of trpo J.mpllcatlons. "AuÈo-

lrncnunltyo' ¡nay ncnely efgnt fy Èhe Lr¡vol,venenÈ of the reff culo-

endotl¡eLLal Bysteln ln dJ.aease, as evtd€need by th forrnaÈlor¡

qf antibodlee whlch comblne wlth the comPonents of the

patlent0s or,vn Èlssuea. It Ie used Xn thts aens€ t"n tt¡l,s

theEl.s.

åLternaÈlvely " auto-L¡rununlty" may be uaed È,c¡ defi'r¡e

a proceõa whereby cel,ls of Ëhe antlbody-produclng Eyaten,

aa a reeult, of deranged actl,vfËy' causs dlgeae€ ln È,ï¡elr

qrn organls¡n. fhe term "auto-iÍtnune patbogeneels" lolLl,

be used r¿hen expreeaLng thfð poeelbllÍÈy tn order ùo keep

È,he distfnctton bet*veen thJ.s unproven concepb and the
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phengnËnon of autoÐlmmunlty.

H Auto-anÈlbody" relCre Èo ganma-globull.n wt¡lch conlc!¡nee

wlth Èbe paËlentr g srrn ùls¡uea J,n vsrloua teste adapted

from older bacterfologlcal È€chnLques.

ftto fufi.nltlon¡ of "ant!.gen" attd 'anÈlbody" are

eontroverelal, and unegÈI'efactory wltltouÈ refcrencre Èo cach

other. lÎ¡c terms wlLl bc uaed wlth tbelr ugual slgnlflcance

ln lwnunoloqy. 'rftdnunlzatlon" not con¡etee the lnjecglon

of any aubstanca f'anÈl,gen" I r*lth tåe tntentlon of evoking

anÈ!.body r€sponsc. xnununlÈy and anËtbody formatlon Ehould

not be coneldared eynonylrþus. Ltrruteldy toorðs euch ag

"antlboðfzatl,on" (Fan, f959! otr "antlgenatlon' (cooet¡,

f9591 sGen¡ to be Èhe only alternaÈlve.

"Retlculo-ondotbeltal eygtem,, (R.E.S.) refere to the

populatlon¡ of, celle conceE¡ìcd wlÈt¡ Èl¡c antlbody responã€¡

It lncLude¡ èt¡e lyqphocytaS. "LlnnphcrreËlcular systGrn"

la ueed lnÈsrct¡angeably. The u'fnrnunoLogl,cally coml¡etsnÈ

ceLlr" aB def,tned by Burnot (I96fl le one Èt¡at dtffers
from otlrer norphoX.oglcally and pbyalologl,caLly slrnllar

cella by apectflc reactlvlty wlth a partlcular anÈfgen or

anÈLgenlc detenÉnant, The naÈure of the reactlon Índueed

le l¡rmaterlalr €.g. productlon of eryÈhema, or antlbody.

Stnce ttre paaalve Ërangfar of auto-antlbodles seema to be

a harmleaa prooedurer Ðt leagt ln ÈÏ¡e case of autoantlÞodte¡

preeent ln ÈhyrotdlÈXg and syatenfo lupur erythematosus

(aa wlLl be dåeeu¡ged) , t È ls llkely tl¡at, dloeaae reaultl,ng

from auto-lnununl,ty le nËdlated by Lnunurploglcally competenÈ

cellg.
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Evldpnce of tl¡e auto-tmaune patbogerma!'a of bu¡nan

dl,scages l¡ noeLly of an I'ndlreet naÈutre.

Morphologl.cal evl&nca le preaented by tlre flndlng

of lynptrocyter and Plagîìs celrs ln a leelon¡ alühough Èl¡ere

La no epccifle Pattcrn by whlch lestons !n auto-lmnune

condlÈl,ont mäy bc d"lgtlngulal¡ed from chronic lnf,lamnaÈory

dlgeaaee of knolvn aetlology.

Secondty. ev.tdencc le obtalned by the dstecÈlon of

auto-antlbodlcc by neang of elassleal aerologlcaL tecl¡nlques

or mors recentLy devlsed mctJtodg. Í!¡ese tcchnlquea merely

provs tlre presense of clrculating globullns capable of

co¡nblnlng wlth a Eleeue conponent. Ít¡cy do not take account

of, tt¡e Evallabl,IJ,Èy of tlrat clomponer¡t for comblnatfon fn Lt¡e

bdy, nor has Ít, baen ghoun tÌ¡at auch co¡tiblnaÈlon ls detrl-
r¡rcnÈal to tt¡e tlssue ln vlvo. A good example ls to be

f,cund Ln ttryrold dleeaser whcre eerologlcaL atudlea have

proved a slgnlf,tcent asaoclattoa bet¡vreen Ëhc exl.cÈanee of
dleeaae and tbe occutrrsncg of thyrold antlboclfea. A e19n1-

fleant proportlon of persons who havo no cllnlcaL evld¡rnc-e

of Ëtryrold dleease, horrnvcrr have ant'l,bodlee ln thelr
sêrum. It muet be stated eatpgoricaLly that the demonatratlon

of ElrculatLr¡g auto-antÍbodles does not Prove an auto-l¡unune

patbogeneels of any dleeâB€r

A tht rd body of evLdçnee ls provlded by ttre lrs¡unol.oglcal

producÈlon of Leslons l.n experl¡¡ental anLmala anaLogoua to

tlrose of t}¡e human dlsease. Suct¡ ex¡nrlnente prove that

dleeaae can be produced through derangenent of Ètre anÈl,body-

produclng eyetem, Iù le not cIêar to wl¡at extent tlre reauLtg
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of tl¡ego experltonts can be exÈrapotated to tba analogoua

hr¡man condltlon.

lflre ugc of adJuvant aubetanega comù¡lnad w!'th anÈlgen

la uguarly neceatary to caus€ dle¿aee' shorrrtng tl¡at sorÞtblng

¡nore tban exposurc to free antlgen La requlred. l/t¡e aaËlon

of adJuvante la r¡ot underaÈooô.

Ttre correapondence between tl¡e fo¡t of hu¡oan and tho

anlnal leelona t¡ not exaet, although ËÏ¡e hlsÈologleal' feaüurcg

of e:qrerl¡æntally tnðuced tlryroldltl,e !.n tt¡s raÈ are very

elnl'l¡r Èo tlroee of Hashtnpto's dlsease (Jone¡ and RoltÈ,

1961) . llowevetr, ÈI¡c lealona r€grega comptretcly wben antlgenlc

stln¡ulatlon te wltlrheld. Íherefore, attbougl¡ Ånu¡unologlcal

productlo¡r of, lealong ln experl,menÈa} anLmala Provldss

furËber f,ndlrect cvl.dencs, lt doee s¡oÈ eonetltuüe proof of

auto-lrsnunlty ln tshe eorraEPondlng h¡nan dtaea¡c.

I{Itêbsky (I95?} hac aÈatßd four crlt€r|å whlcl¡ shouLd

be fulf,llled ln or&r to prove " the qonnectlon of paÈl¡ologlcal

changea to auÈo-l¡ununlzaÈloD" !-

ln De¡¡ronatratlon el,Èher of clrculaÈtng anÈlbodlee actlve aÈ

body temperatsure t n ttro eerun of Batlants eufferl'ng from

tlrc d1eeage, or <lell bound ant!,bodlea by lndlrect rlêEll8¡

2n ¡l¡e anÈlgen again¡t whLch tÌ¡e antlbody 1a d"trected ahould

þe characterlzed or evGn leolated.

3. Antlbodlea ¡hould be produeed agal,net Èhe 3aæ antlg€n

l,n ax¡nrl¡nental anlmale.

4. PatlrologÍcal changea ehould ap¡iaêr ln the corregl¡ondlng

tlasue of an acÈlvely seneltlãecJ anlsrel thaÈ are almllar

or ldentlcal to tl¡oae eeÊn ln Èl¡e l¡uman dlaease.



rt 18 suggêrted tl¡aË a furtl¡or condlÈlon should be

addod b frtæbtlßYt s crlterlat-
5. Finel. proof of, an auto-l¡mtunc patlrogenesle ghould be

achlcvcd by denpn¡tratlr¡g ttrEt antlbodles or l¡u¡runologlcaLly

conr¡nÈenÈ celte cause the teal,on ln quåltlon, wben Èl¡eae

ärG allowed to corns l.n contact wtÈtr Ël¡c cell¡ of tl¡e

tls¡ue Lnvolvod¿

Ideatly tlrt¡ ¡hould bc accorçlllhed ln a llvlng humsn,

by Èransfer of auto-cntLbodlsa oa lsnunologleally competenÈ

celle. Thl,e muaÈ havc becn done many tünec by trancf,ualon

of bloodt r¡o trlnsfer of auto-l¡r¡nune dfeeaae has been rptlced.

Tranefcr of lmur¡oXoglcatly car¡¡êtenÈ cqll¡, excepÈ ln ÈÌ¡e

cas€ of ldentlcal Lvlne, muet, have, ðt ttþ3!r a translcnt

effcct. becauee of reJectlon of tro¡mgraftsd cells, Theref,ore

exparlnents !tl"Èb tlelueg ln v!,tro a¡r6 mre llkely to be

of vclue baeause aorp ctl¡lcal and pracÈtcal problcnã er6

avolded.

Do¡rpnatraËlon of tl¡e capaclÈy of an auto-¡ntfbody to

nndlfy a dcflned mctabollc Proec¡s wpuld help to fulfllt

Èhl,a rcqulrement, ftls suggeeÈlon may þeaÈ be explalned

by cttlng an hy¡ntJrotdcal, exarqrle. Er¡hancctmnÈ, lr¡hlbltlon

or eltßraÈton of rcacÈlon f,,¿B occurrlng ln an ex¡nrLnent'al"

ayetsm, *ni:v!,tro, ln rcgpons€ to the adåltlon of autg-

anttbody to tlre ayatßn, rculd cronetlÈute evldcnce of mÈabolls

actlvlÈy of a¡¡to-anttbodl,ee. Evldenec of any functlon of

autp-antlbodle¡ le alup¡L entfrely I'aelslng.
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GaJduretr (1957, 19581 , whlls trylng tp detecÈ ths

antJ,gen of lnfectloue hcpattÈig vtrus, d"lscovered that exÈracÈs

of llver and oÈher tJ.seuea f,ixed coqpLement, wlÈlt sGru¡¡ from

patlsnta auf,fcrlng from a nunbcr of d,lfferent dlsoa¡e¡. fn

parüf,cular the reacülon occurred ln aystcnlc lupue orythena-

toeus, hepatltts acc'Þrqpanl,cd by tt¡a fr.E. phorrcnenon (nlu¡nld

hepatlÈla" I and oÈher cËaea of, hepaÈltJs and m¡croglobullnaenrl,a.

IIe referred to nu¡nerous rcportg, maÍn1y f'n Èhe German ll,t-
eraturc, ol earller stuüleg of antfbodlea detsctcd by

complermnÈ fl,xatlon and othcr techniques In rbeumatlc fever,

glorærulonephrlÈla, lupua, nu¡,tlple ¡c1erosl¡ and llver
dl,aeae€"

GaJduaek found tJrat eera r¡ouLd reaaÈ wl,tJr any number

of a group of antlgens prepared from ll.verr kf.dney, ekeletal

nuEclcr apleon, cardlac ¡uuscler pâncr€agr thyroJ,d and adrenal.

In eoane cäses tl¡ere waE a reactlon wltl¡ only or¡e of Èl¡€8ê,

but nosË commnly wlÈït geveral, PÐncreaa rdaa a paor roaeÈor,

poostbLy because of Èl¡e ¡cÈlon of lÈs enzlmðt on tT¡e Eub-

etancee reaetlng ag anÈÍg€nsr HuÍùan eubryo and rat Èlcsuee

reactcd süsr,larly to extracÈa of adult hurn¡n organa.

Dlfferent batel¡es of lÍver, kldney. thyrotd and adrenal

antl,gena prepared froc¡ tl¡sues obt¡lned fron dlfferent
patteaÈs ylelded nuch the Beme reactlonsr but nuecle, qpleen

and hgart, anülgena vr@re rptr@ varlable end ttsrs lesa stable

on gtorâgêr

GaJduaelr re¡¡ortðd s€veral obgervatlona on the nature

of the reagente. fhe heat acnaLttvLËy of tlre eerum reagenÈe
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waa Elnl'ler to tlrat of, neny clasaical coqplcnnnÈ ftxtng
antlbodlea, bel¡rg ,fioq¡rtctety destroycd by €xt¡osurc to
7Oo C for 3O nlnutce la o¡¡c lnstsnce and at 65o for 3O

mlnuteg Ln anoül¡er, Íl¡e actlvlty was elutoð fron üre

gatwm globulln frectlon of an elcctroBhorotJc ¡trtp ln onc

caaet the garma'grobulfn prce!,pttatc of severar aGrr qo¡¡-

ùalned tlre cctl,vltyt lÈ wae found ln ttre preclptrtåtßd

macroglobulln of the caae of paraprotelnaenla.

'Ilre antlgenc of llvcr and kldnêy Ìrers stable for
npnÈhs et -20o c and were not destroyed by repeated freezlng
and tl¡mlng. Tl¡ey w€re daatroyed by hcatlng to 600 C for
3O mlnutos" Adrenel and tlryrold anËtgens $\ere alrpet aa

etsble under these eondlÈlone, buÈ muacle and eplcnlc anüigens

dt,d not wltl¡stånd coLd rtoraEe or heaù aa r¡ell¡ Rabblt,s

and gulma ptga trutunlssd wl.Èb hur¡en llver or kldney

sus¡nn;lona developed cromBlencnt flxlrq antlbodles to hurnan

nuscle, adrenel and thyrold anÈlgena, and to raÈ 1lver,
kfdney and spleen antl'Eens. fheee facts ïrere taken aa

evldence ln favor of regardt,ng the A.I.C.F¡ gretotn reagenËa

aB Èrue cl,rculatlng anÈlboêlea.

l¡lver, kfdney and muecle antfgena !úEre eubmltt€d to
tr{o c¡yoles of aenÈrffugåtfon at 35rooo g. for 45 ¡qlnut¿s

¡rlÈt¡ aesuapenslon of tåe flrst, aedl,¡rents ln l'sotonl,c aarlne

Èo tl¡c orlgLnal voru¡¡e. Íhe ¡econd scdlrpnta wsr€ found

to contaln vtrtuarly arl. of the antlgente aettvlÈy. Itowever,

scrun frorn one eas€ of lu¡ntd hepaùttfg reaaÈed to a

couparable tltre wl,tJ¡ tÌ¡e gedLmnte, washed partLcles and

tt¡e unaedl¡nentsd so¡,uþIe coq>onentsr

!{ackay and Gajduaek (fggg} furÈ,}¡sr el.aborated Ët¡e
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sllnlcal re}aÈLonghtPB of tþe Phanoætrotlr Strtklr¡g

agaoc¡,Etlon (blgh tltres end ffcqucnË oscurrengrÊ) u'as founû

betwcen Èlrc occurranse of auto-anËlbodlGs Ðnd Èhe foltowtr¡g

dl,aaaecgl -
Llvar dteease (acuts vlrel hePaÈlt'lst actlve chronle

hcpatitla, Iu¡pld hePaÈItlsr chronlc nutrLtlonal

hePatltL¡, chronl'c þt'ltary clrrtrogls) '
nCollagcn, dleoages. Partleulerly sy6tßnlc lupue

crytbc¡Etto8u8.

paraproteLnaemla, Í\fo of 5 cases of sacroglobulLnaemla.

Ilowcvetr, tlrere weÉ no relaÈlonehlp tÐ È¡¡G cLlnlcal nanlfea-

taÈlone of organ lnvolveiænt and s€trum reactlvtt'y wltlt tbo

correapondtr¡g antlgenl for exan¡rle fn lupue eryÈb€mato8uã

reactfon w|tJr kld$ey ant$Een occurred |n tt¡e aþsence of

cLlnleal, laboråtory and btroPsy evtdenco of renal dlgeaae'

Holaþorat¡ri¡taaÈ(lncludtngtåegamaglobullnlevel)
sÏ¡owad a close eorre&ätion wlËt¡ Positlve A"I.C'F' tltres'



-I1-

xlhla Ëtuðy wE3 lntêndcd to e¡¡tcnd tJ¡c obecrvatlons

of slackay €nd GaJduaclc (19581 ' anô to e¡Èabllgl¡ furÈher

cllnl.cal eorrGlåtlons of tt¡Ê clÍnlca} ftndJ'nge wlÈh the

regults of seroLogl.cal È€tt3 ln wbleb complemont flxatlon

waa carrted out wLtt¡ the paËlent'E aerrün u¡l'ng selln3

e:(gracts of human llver, kldnetr adrcnal and lung as antlg@rlo¡

lfl¡e n¡eÈhods end rêsultE are ætalled in the appcnded

publlcaüfon. f}le aerologlsa¡, t6tts wer6 carrl'cd out |n

the laboratorlec of, Dr. ItacketË. AII of Èlre paÈlentss

e&r¡Itted ts Èt¡e Hsðl.sel Profeagort sl Unl't¡ f,ormlr¡g ühe

bUlk of tt¡e 3er!.es utsrG Under my pGrSonÊI cËtê¡ and r¡ogt of

Èhe patlentg !n t}¡c dtffuse "collagen dlasaae' group,

thyrold dlsease, Fef,l- and dyeprotolnaGrnåå¡ and mycloproll'-

fçraÈlve dlsordcrs group vt€rc sludt'ed at tÌ¡e bedsld€ '
Data on eÐB€8 of Ëy8Èêm1c tupua eryBhemetosqt

pâße- and dyaprot€tneenla, EJogrenrg diaaaser l¡ePatl'c cirrhoels

ând ac¡¡te hepatocellular dLceaee ars tabulat'ed and dlacueacd

sGpðratêIy.
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I0 of L3 caaas (???ól of sysÈemlc l.upua erythêmatoEu3

rGtctêA ¡¡oeltlvsty wtth one or IüorG ÈseË anÈ1gen3. ll¡le

so¡qlarss rrtlÈh 9 poaltlVe üeactlons out oE L2 cË6ct of

GaJdueelt (?5tÉ). AnoÈIrcr of h!¡ eaeea rcactld to a tlËre of

4 wlÈI¡ kldney and adrenal and, lnexpl,lcably, to 256 wlth

aÞlesn.

Intenelve study oÊ Èhe f3 earcÊ revêa¡.eô no cortrelaÈlon

bet*rcen tt¡e dlecaac manlfectat¡,ons and the A.I.CnF" reaults

(gablc lt. Increasad doaage of oortfaorp ln one cas6 (L.31

colncldßd wtth a faII Ln Èltres from 160 (teet€d wlÈl¡ Ll,vcr,

kldney, adrenal and tl¡yroldl to 8O, whlch colnclded w!ÈÏ¡

synptonaÈle tmprovcrnant. When tåËtôd agÐl'n 4 ¡nontbs latsr

(durlr¡g pr¡egnancy) tl¡c tl,tres túer6 agaln 160 ' and tbe sanÊ

tltree wer€ found 6 weeks aftcr parüurf.tÅon.

f,rtre Èhyrogtobulln-tanr¡ed cell haenagglutlnatl.on test

IrsB p€rf,ornpd on tåe E€ra from Ëlreae 13 patlents¡ Hlgh

Ëltree wara found [n 3 of tl¡ese, and a low Èltre tn another.

One of tbe caaas wltb a hlgb tlÈre hd a golüre wh|eh waa

dlagrroced ae r¡on-Èoïle rpdular golüre. Tlte ßICFÎ rtâo poa-

ltlve only wlÈh nonnal ttryrold antlgen, also to a t¡tgfi

Èltre.
AnoÈher had a txrn-toxlc nodular goLÈre wt¡lch had re-

curred af,t€r pürÈJ,al ÈTryroJ,daetomy seven yeare Prevlously.

Thts patlènt bad no tlryroJ'd ôntlbodtear

Tlryrol,d dleeaaê weB not tpPårent cllnlcall,y ln Èhe

other 3 caaes l¡avlng Ètryrogl'oÞultn anÈlbodl'es.
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Eleven caset wìÉre åvallabte for ltudyo Ahe dlagnoplE

wa¡ ftrm ln nlnc, Probable ln o¡re (D4) and ma& by another

phyc!'clan ln one (Dfor. Therc was blstologlcal dlagnoela

ln geven.

ßwo proven ca¡ea of nacrogtobullnaenla (Dl, D2l gtve

poalt!,vc å.I.C.F.Î.¡ and ln Èl¡e oËt¡er t¡so poaltlve caasa (D3,

DlOl dlagnocla wap lcag preclae. Caãe D3 haê bepatosplcno-

megaly, norrnochror¡fc noemocytl.c anacmla and groealy abno¡mal

sarum protelna. Ttrc anaenla wag nornrocytlc, Èl¡e haemglobln

value belng 9.5 g,/lo0ml. füe whtta eell oount wag 9.700 pcr

s!¡ffiÌtr and waa not abnorrr¡aI,. EtectropboroÈlc analyols showed

a low albumln (3.53 g/l0Omt) r and elevated ganmt globulln

(2"67 g/100n1) r*lth a f,alrty dlaÈtrnct PGak and no bêtå ganuna

vellr wt¡l,cl¡ !¡ ueually seen In hepaËlc clrrhosl¡. Bsnc!-

rfo¡rcs protcLn was not dotectad and Èhe 8la wat¡r test for

tnacroglobulln waa negatlve. Bone rnarrqrt blopey ehqæd a

eltght lncreace tn nunrbors of plaama l:ella of normal ap¡nar-

ance, but no dl,aturbance of the marrow etructurer

the Èwo casça of macrogLobullnasnÉa tßstsd had poeltlve

reaeËlons 1n Èhe À.I.C.F.T.r onê qåse of l¡rnpho¡arcoma

studted wEE negattve, and onc of sevsn caËea of nultlple
myeloma vrra posltlve.

s€rum from the poelÈfve cese of multlPl,e nryeloma wae

euppl,fed by a phyølclan f,rom anothor hoaptr tal and no

clfnfcal daÈa are aUallabla.

It, Ètrerefore afrPesrs üþet Èt¡e R'X.C.Fr plrenomenon I'e
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llkcly to b. porlÈlvr ln a rlgnlflcËnÈ pro¡¡orÈlen of cal¡¡
of theÈ Èypc of naoplartlo dlqrasc of Èhs rctlculoendotåoll.al
eyrtrm ul¡loh l¡ chera€tsrlE d by tho producÈlon of mero-
globullnc, but noÈ ln rulÈlplo nyclonato¡l¡. Tbl¡ ney bc

dua to th. bro¡dn¡r¡ of, tl¡c r¡ncÈrun of globuLlnr proôuctd.

Xn aulti.ph nyrlona r rtlrËlvaly bmgrnaout prot lh i.t
Broduocü by tl¡a Êuær crllr buù Èh¡ enount of, norn¡I þlobulln
groduced 1r probabLy æall. Ttrl¡ cxpl¡n¡Èlon may ol¡o hold

lor th¡ lov lnsl,&ncr of poeltlvo À.I.C.F. tcrtr lrukecnÍr
rnd tl¡c nyoloprolLferatlvc dleordcr¡.
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llacroglobull,naemlro proved
by ulÈracenÈrtlugo sËudl,ss.
Hlâtology, round cell 1nf11-
traÈlon of R.Br Elatonr.
tÈarrour protêln band.

tûacroglobullnaemla, ptovêne
HLstology, round c"ell lnfll-tretJon. Nartrow protêln bånr

Paraprotelnaemla, t¡çn not,pfovcnr Increaee of r¡onralplaûna sella in bone tnattorroFafrly nertrqw protcLn band.

t¡nnphoearsama with nårroutprotel,n band. Sla toet, f,ornrcroglsbullnc posltJ.v€.

MuttJple nyeLona, proven.
Illatologyr plâsma cetl lnfll-tratlon. Multlple mycloma
band, Bence-,Jon6a próteinurle
!,lultlple myeloma, proven.
Ëlatology, myelona cell t'nf.ùlÈraÈlon. $l,ow bctå band.
Loru ganma.

: llulÈlple rnyalomar rx) hlstolo-
; glcal ptroof . t{ulttple
, nyeloma band. Bence-jlonêB
protslnutlåe

,ÞtulÈltr¡l,e myeloma, r¡o hLeto-
log1caX. Froof. Radlographlc
svldenec. &l¡rcloma band.

Muttlple myalorna. No hlstro-
Logl,cal proof. Radlographlc
evl&nee. Falr1y broàA -
¡trotel.n band gtluila gtobulln
3 'Z&g/LOOmt.
!'tulu,ple myeloma. Cl!,nLcal
dl.agnoele. No data avatl,able

80 to

-

t

-

-

80

--

-

Þt 59 - - -

- -

Èt

FT

62 80 80 80 80 80

1t 74 - - - Multlple myeloma, provad atautopsy. Dlcd befóre lnveat-gatlons completed.
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qHE A.r.c.,F.p. r4 si¡¿içRBNTS D.I,88S8E

Bloch et al (fgOO) reported a Ì¡l'gh lncldsnce of
ArI.C.F. ln sJögrsnf g dl¡çapo, Èl¡e aallvary and lachrynal
lealons of, whlch have many hlatologleal gl¡nllarltles to
Ilaahrrctora dl,aeaaeo togetåer wltl¡ a hlgh Lncrdcnce of,

tbyrold anttbodlec, rheur¡atold factor, prectplÈrtlng
antlbodles to eallvary grand and oËhor tx¡gue extracÈs and

elevatsd serum gamnâ globutln levele. Ít¡la dlgeage, llke
ayetemle lupue eryÈhenaÈogus, le undoubtadly accon¡panl,ed

by lmnunoroglcal derangemnts and tJre preeance of À.r.c.F.
antlbodleã mäy be takcn äa an ÍndlcaÈlon of lununologtcal
actl.vlt'y 1n a broad senae. but rnuch Ecrro recda to b€ known

bef,ore tbelr preciae sfgnlflcaDea can be envleagod.

Three casea of sJögrends dlseaae were etudred (Table 5).
A.r.c.F. antlbodies w€trie preeent ln üro, and thyroglobulln
antl.bodlee ln gdo, fhere waß r¡o crlnlcal,ly apparent ÈÌryrold

dlseaae ln these patlente.

the aeroLoglcal reactlone tn tåle dlseaae lre coqple¡¡.

work co far has hardty procecded beyond ahurl,ng Èhe conprexlty.
ñew reacülons have becn reported by Anderaon et aL (196rl I
there are Èwo and posslbl!¡ Èhree preclp!,tating antlbody-
antlgen eyetams !,n wÏ¡lcl¡ aera rcact wltl¡ extracte of varloue
hunan and antmal tlaaues, and leucocytes from llmphaÈLc

but r¡ot nyelold leukaenl,a.

The etudlea wltlr f,luorescent antJbody etalnlng by

theee authore werê lncorrplete. T!¡ey re¡rcrted ü¡at they
had already found tlúo typeg of nuclear f,luorescence--hor¡argeneoug

and " epeckled" , and also dtffuse cytopt aamic fruoressenqe wf,tJ¡



-19-

gorB tera. soæ rera 81!o rcact€d ln tl¡e coq[)lltrFnt

flxatl,on tsgt, and conPl,e¡rent flxatlon correlatod wlttt

orre t$p of preeLpttatJng antlbody.

Ander¡on eË al glso euggcated Èl¡at 8Jögrcnr a d,laea¡c

t¡ llke sy¡t€nlc lupue eryËlrcnatoeug lr¡ tl¡at antlboðic¡ to

A wl& rangg of anttgGns occurÇ å¡roÈhor ¡¡otnt of, ¡tmllarlÈy

ls Èt¡e GoEÞn acrocletlon of sJiþron¡e dl'aaa¡c wltl¡ Êasl¡lttpËore

Ëhyroldttta {eee Sunlmo 1961r,
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ITIHE A.I-C.F.I. IE IIEPAÎIC CÌRR¡IOsIg

Data on 44 cra€s of clrrhoals of tÌ¡e llver 6lG plê-

sentad hera. lhege fo¡¡nd tl¡e bulk of ÊÏ¡e aerles rePort€d

Ln Haclsatto Beech and Forbea (X9604) , whlclr was enlarged

by t6 f,urtl¡er caaes from v¡rloue soure€e after Èhc followlng

data had bean ass€mbl,ed.

of tl¡e 44 cascs, 22 q¡er6 p¡rovên hlete¡Logl,c¡Ily, and

a further 3 had rad!,ologlcel ev!,der¡ce of oesophageal var,l,cego

Caees not proven bJ,stologt cally were acc-epted onLy lf tl¡e

cllnl,cal evldencc lras unêguivocal. AI¡, had at leasÈ o¡p of
f"he follonlng maJor manlf,scËatfoner hepatomegalyr haematc-

mecla, asc:ltes, Jaundlcer perlpheral oe&ma, lqrr aerum

albualn LeveL co¡nl¡f,r¡ed wlth lrlgh gÐrma gLobul.fn lcvela,

accoqpånlcd by confl¡matory evldence such aa a hletory of
prolonged heavy alcohollc conaun¡rÊl'on, talanglectaaee,

splenægalve macrocytlc Ëneomla. perlpberal ¡rourlÈla,

poðitlve floccul,atÍon teaÈs (ccphallr¡ clroleeterol, coltrol.dal

gold) and an etevated zlnc sulpbate velue.

Ettege featuree rüare coneldered lnd!.vl,dually Ln ordsr rF

flnd a correlãtlon beùroçn a poal,tlve A.I.C.F. t¡st and the

cllnlcal otate of Èhe pat.lcnt. fhere waa no apparent rel,*

atlonshf¡¡ bbreen any of tl¡eae rE any comblnatlon, or to
äg€r sex, aetlology (whettrer assocl,at€d witb alcoÌ¡ollam or

not) duratåon of ci.rrteels and rapldlÈy o! progreeslon.

I¡Íver bÍopsy sectione ld€re etud,fcd for Èhe pres€nqç of a

qualtÈatlve or quantitatlue dl.fterenee b€tusen poeftlvc and

negatlve reastora. üto feaÈure or pattern corurcn to thoae

reacÈt'¡E ¡rcalLlvely was found. Furthermrore, tÌ¡ere !úaE no
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comnon pattêrn of rGãcÈlon to Èlre antl,gGng testcd.

Daùa aae aval,lable on Èbc genma globultna I'n 35 c88€8r

lfÌre f,ractLons rt€ro dËtsrts1n6d quanü.|,Èatlvely ln the Blo-

cherntratry Dlvtelon of, Ët¡a fnrÈlÈuta of !,ledlcal and Vatar{nary

Scl,sncer Adelalde, bY cluÈlon of stalnGd Etrl.p6 cuÈ f,nto

appropri.ate aectlon¡. (Mathod publlahed Ln ltackett, Beeeh

and Rornan, L96Ql . QuanÈtrtatlvc €lectrophoretl.c Gstlmatl'ans

wtre doræ on 23r ln whlch ÈhG fl'guree atrc guotad, and Ëbe

lnfor-rnatlon on tl¡e ott¡er 12 wq¡ eltl¡cr ln tl¡e f,orru of a

scanni.ng culllr€ or a f,tguro of globulln concentratl'on obtalned

by a aalÈÍng out proccdure. The rcault La recorded ae norrnal

or lnereascd Ln thcce cas€E (N or /l.
Ttre upper llnrt of normal aceeptcê by üln Laboratory

1¡ L.O g/LOOml. llt¡le flgure la baaed on ÈÏ¡e reaulta of

teetlng a serlae of norrnal ¡rersona. ÍÈ¡e uPPcr llmÍü of,

normal acceptrd by owtn (f958) la l.6O g/L00ml"

Itre garuna globulln leve le Ìr'ere greater tl¡an 1,.0 g,/t'O0mtr'

ln 22 of, 23 ce3os ln wl¡iah quantltaÈlve electrophoretlç

detsrninatlon ttaE done. Íhe levele were 1.60 g/LOO nl or

grcater tn 7 aE, 23 cåEeÉ.

Ttre al,b¡¡mLn Levcl sag belor* 3 "g g/LOOlnl' t'n 22 of' 24

caa€s wbcre Lt r*ae dstermlned guanültat-lvely and wac low In

a furtbcr ? of 12 caeee where a scan curve or data of tl¡e

atbr¡mln precl'Pt taÈlon eetlnatl.on r¡e38 avallÊbtc.

A posttivc A.IrC.F. re¡ult wag not, connêctåd wltJ¡ eltl¡cr

very lorp alburnln or hfgh gamna globulln figurea, or a Pfo-

nounccd lnverslon of tl¡e albunln/gama gl,obulln ratÍe,

in 4 cåaâE ttre clrrboslg ttÐg tJþugbt probably to l¡ave

þcen ÈÌ¡e reeult of prevlous lnfecttouÉ hepalltls, and I'n 2

of tl¡eee the A,I.C.F. Phenomencrn staa ¡fosltlve, but t*ltl¡

l,iver Ðnul'gon in one easê onIY.
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TABLE 6 À.s-L.C.F.f. ,IN HEJASIC CX4nIIOSXq

Poel.tive wlth

As Ln the overall survey¡ and ln eeversl of tl¡e sub-

groups geaction wlth kt dnêy waÉ ¡nore frequent tt¡an wlÈtl

Ilver. Clatma hav€ been ¡usde that r€nal cbangee are more

frequent ln cirrhoÈlcs than are found Ln tÌ¡e rphole aü autopay

(Pateke Seegal and Bevaner 195I, Spel'!,borgl f955¡ r Þut tl¡ere

waË no obvious cllnicaL €vtdcnce of renËl dlaease tn thle

eerl.e¡ elthar ln Èt¡o¡a ulth auto-antlbodf.es or Èhoae wltl¡outn

It¡e metaboLlc Ínt¿rrelatl,oneh,l,ps belareen the thyrold

and the llver (Zt¡mre¡man, f958) änd tl¡e current cll'nlcaL

eus¡rf cfon of a elgnl,flcant aseoclation of Haehl"nþto'8

dleease wt ùh clrrhoelg (eurünrl.red by FtcConltey and Call'aghant

L96O) FronPtcd an @nqulry lnto Ètre ttryrold status of the

cirrl¡otlec !n thle 6GrLes. Actuatly very fow patlente

wltÌ¡ botlt dlaeage¡ have been descrlbed.

overÈ üÏryrold dte€aee wa3 Pr6eent ln only case (c34t

ln uhom a nedular goitrc was Prescnt buÈ whoEe èhyrofd

functton $að nor¡nal cllnlcalty. A reactl'on wlth normal

ttryrold antlgen to t,/!"0 r*aa found ln tl¡e compl€ImnÈ flxatLon

tsst, and tlp SCH (tÌryroglob¡¡llnl tlÈre wae L/LO?4O. Blopsy

would have bcen val,uabLe, and may weII have sbown ttryroldltlB.

Tl¡e tanned qell hae¡nagglutinaÈlon test for Ëhyroglöu¡"1n

antlbodiee wag done ln 24 caÉeÊ of clrrhoef.eo 18 males

44 14 (3?#1

ver

l2
1277r.l

r4
ßn6,

I
(reú¡IO

( 23É)
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(3 po¡ttlvêl end 6 fen¡Ic¡ {2 porft¿vrl . I|ht,¡ rcprarontl
a frcqucncy of potl.tlvc r¡aeüfon¡ of ZLtr. Il of Èhc¡c

c!.rü Ìrcrr lncludod ln tbc ærlc¡ documcntod ta gebrc 6.
In ca¡e C4t th¡ tlÈrc was L/L024O and a tltre ol, L/gO

wag obt¡lnad ln tåc CA8 (¡prnat thyrold) . Tlrc t nold¡ncc

of, porlÈtv¡ ltH rc¡ctlon¡ tn 38? nonrtJryrold boeplt¡l
petl'ontr wrr ].7ßl (erc p. l.

Tl¡1¡ lcrlee 1¡ too snalt to ¡bow a ¡rcdcr¡tc eorrelatlon,
cs¡ncLally ln wpm.D wttJr clrrhoa!,¡,
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Tt¡la J.e a betsrogenGoue groupr sera w€re obtatned froqr

l0 ca8ês of lnfectl,ous trcpatltla from HorÈl¡ffeld Infect!,ous
Dlecaac¡ llocpltat and tÏrc Royal A&latdo Bospltal. The

dlagrrceÍ¡ waa nade cllnfeal,Iy on Èhess car€ao

Tt¡e A.r.c.F. phonontelÞn vrar preeenÈ tn z of, tl¡eee lo
cag€3.

The rest of tÌ¡e caaea docr¡nnnted ln Table z r*çre of
acut¡ or eubacute llver dlaease of varloue aeÈ{ologles, excepÈ

for tl¡e laat h,yo cas€a whlct¡ üfiBre rcr€ pro¡ærly claeslfled ae

chronle eaaee of relapslng trepati.c di'sease.

cage H.l6 wea dlagr¡oe€d ae bavlrg "chronÍc actr,ve

hepaÈltla" wlÈt¡ a rec¡¡rrence of Jaund!,ce 2 rrcaths aftær
Èt¡e onaet of a febrl,re !,tlneeE wlBh Jaundl.ee. r¡lver btopsy
shæ¡ed a cl¡ronl.c lnfLarsnatory condltÍon wlbh l¡nqphocytt e

lnf,ll.traÈlon. fhe A.f .C.F.l[, ÌúaE r¡egaÈlve.

cåEe rl.1? had recurrent Jaundtce of, ur¡known actloLogy.
At, the trn€ the serurn brtrlrubfn (dlrect and lndlrecÈ van

den Bergh reactÍone) wetre eetlnatþd th€ patLant wao noÈ,

Jaundlced and no¡mal, fJ.guree were obtalnedn There was nG,

evldence of haenplyale. Tt¡e case tT¡erefore re¡nalna undlagnosed.
Tt¡la pattent bad r¡lgh tlÈre A,r.cnF. antlbdles, Èl¡c

hl,ghest, betng agalnet, l{ver anÈlgeno sectlong from a tÅvsr
bf,opsy cbow€d a L¡rmphoeyÊ,tc lnflltratl.onr but, Èlro tj.saue

was not braak and d.td r¡ot conÈaln the cytoplaanrle granulea
found ln tÏ¡e Dub!.n-.Tohneon eyndrom,

A ¡nrtlon of tlrte hepatLc tlssue used ae antlgen reacted
qpl.th tbe patlentrs own and ottrer Eera, glvtng ùt¡e sanp tltres
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as tgaÈ antlgcno.

Tt¡e other paBl"ent ln tt¡Ís group havlng a posltlve

4.I.C.F.1. (H.¡,4) h¡d a toxlc hepatttls es¡oclatcd wlÈh

lead pot.øonLngr rE a reeutt of tat<lng Lead acetat¡ Ða an

aborÈlfaclenÈ. lfb€ cllnical manl,featatl,ons lr€re sovore

anaemla wlth puncÈato baaophfllal Jaundlce, gros6 enlarge-

ilEnt of tl¡c llver and rnoderats aBlenonngaly. llhe aerun

gavê tltres of L/LO to ktdney, adrenal, lur¡g and Èhyrold,

but noÈ to liver. Tl¡e å.I.C,F.anÈlhodlas were abaent

when tl¡e aerum \f,aa tested alx weeke afÈ,er tåe patlent left
ùhe hoepftal.

TABÎ¡E 8.

rNuñbe
Poai,tl've wlÈt¡
any ant!,gen

5 î'2Y"1

Poeftf.vc wltl¡
Ll,ver lüdney Adrenal 'fhy-old

L7 2
LW"l(

4
(23ñ)

33(rsÉ) (rsr¿l

lltre tarv¡ed celL haemaggLuÈlnaË,ion (tbyrogLobullnl wao

carrJ,ed out, on 7 of, ÈbeEe casêe (4 fernal,e, 3 malel aad ryas

negaÈlve 1n aLI. It wae aleo nagatlve ln 3 caa€B of, Eeute

hepati,tle r¡ot, lncluded .ln Èbls gerleg.

)
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a

fhe condlÈ¡,ons w¡,Ët¡ wl¡l.ch tt¡c phcnarænon la slgnl-
f,lcanÈly asEoct"ated ar€t-

l. Syphtlte and yaws.

2. n'Collagen digeta@a,* .

3. llepaÈt.c dLeeaee.

ó. Thyrold d,leeese.

Tt¡ua !{ackay and GaJdur€k's early ffnd,tnga arc conflr'ned,

and a maJor as¡oclatl,on wl"Èlr qphlÉe, and an aaaoctatlon

of Èhyrol"d A.I.C.F. hrltsl¡ thyrol.d dj,e€a€€ ra rev€ûl,ed. Th€

pher¡qocnon tras presenÈ Ln Èbree ea€es of Í{aldcnstrom. e

macroglobullnaenlä otr clocely rclated aèatoe" abscnt ln a

cÊa€ of globull,n-producLrry lyuphosarêoma. abasnt ln 6 casês

of nyalonntoeiao and preoent, ln a furÈher caße diagnoeed

myelornatooås whloh waa r¡ot adequately sÈudl,ed or vert!¡l¡sd.

8t¡us eaaea of paraprqt€rr¡aG¡nl,a ott¡er Èl¡an Èl¡e¡se faltl,¡w
lnts Èbe dLagnocÊlc catagrrry of myclornatpsta crs rroarlbly
ae¡oclated wt th Èbe phononenon.

IÈ wes re¡na@dly found that tåe phenomenon rras lnsx-
pllcably rægatl.ve ln cas€a cllnlcerty ldentlcal Èo othere

where atrong poelÈl,ve roaet¡,on¡ occt¡rred.

ftte A.I.C.F. anÈlbodÍ.ss Ere appsrôntty etfunutated to
apllsar ln f-t¡e blood Ln a wlde rar€e of dfaeaaoor TÌ¡€

lncldcnce of posltLve reacËlons, when a pos¿Èlvc roEult
wltJ¡ any o¡E or roorê antJgena le eceeptôd as a po;¿Èlve

reacÈlon le elgnlfJ,eanÈly groater ln a group of, pereons

sl,ck wlth a varj,ety of dleaarsa Èl¡an f.n ostenetbly rprrnal



-t¿t-

blood donora. ÍIlÈrca reprGÊenß Èhe balance boÈr¡ccn antJbody

enËcrlng end leavl'rq Èl¡e cl,reulstlon. RaPl,d flxaÈlon of

anÈlbody 1n the Èlcau€a ¡Ðay atuaê thle anomaly.

fn a.LmoeÈ all instancea motre thEn on¡ of Èb€ fl,ve

sntlgena roactadt no FaÈtsrn coul,d be &tåct¡d' ltowever,

1n Èho c¡ncÈrum of autoäntlbodlee tÌ¡aÈ ets co[ü¡on to any

condLÈton or dl¡ea¡e . RelcÈlon qcçurred wlÈf¡ ûtyrold

anÈlgen Elone ln so¡rn cãEea of Èhyrold d"lseaa€.

lùlth Èbe exeepËlon of Èbyrold dlsaas€, there waa no

etatigÈical correLatlon beÈ*gen tlre organ fnvolved Ln Èhe

Farticulrr proce¡e and tJ¡c antl,gGn reacÈlng.

Repeatad teate on dl'fterent aamplee of, Èl¡e sdnÞ patlenË,e

6orum, ue!.ng anÈlgena from dlffersnt cadavera, ahomd a

remarhable conatäncy of anÈibodlea þoth wiÈh regard to th€

anÈ!.gena wl,tl¡ t*f¡i,ch thcy reãctêd. a¡rd t¡¡ Èltre "

!{aekay and GaJdu¡ck found that Èhe aerologlcal acÈfvLty

general!.y dleappeared as patLenÈe sl.tÌ¡ acuÈe vtral hepatlÈIs

reeovered, except tn tl¡e oages wt¡l,qh beca¡e chronle. Only

orn patLent, wt th Inf,ecÈlous hepaÈJ,Èl,e wae followed up i.n

thle gerleg, and in thle crgê tåe aut¡ranèlbodlêE also

dteap¡rared aftor three ¡rpnÈ!¡o.

Ítre lncldencc of poelÈ.|,v€ trea.¡lts wae greaÈcr Ëlran

50ñ ln only Èt¡o condltl.one, vlz. sypht lts and eystemLc lupue

erythematoa¡rF"

Analyel.a of tl¡e reeulÈc by eex and age ehowed a hlgber

incl&nce ln femalee Èl¡an ln ms!.es þelqr 6O ytaare¡ above

tù¡lE tlre i,ncldcnce waa equal !.n tt¡e tÁÈro e€rrea. fl¡e Í,ncJ.&ncc

of eutoanÈibodLec dstecÈed by Èl¡eee teeta shoræd no elear

Èendency Èo rlee or f,att wlth LnereaalÞg age.

'á11'¡e¡¡e lraa É ten&neyr alÈhough Èl¡e ftgures do not,
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aÈÈal.n etat¡stloal al,gnlflcanee,. f,ot À.I.c.F. acÈlvlty t'o

bc f¡rovolccd by vlrus condltlong oÈher than lnfccti'oue

hepatlÈl,s. Converaely there wEB e lolær 1ncl&nce of anÈl-

bodlee ln patlente suf,ferlrg froon varloua bactsrLal lnf,ec-

Èlong.

Thls Êtudy tÌ¡erelore fatled tp eatabüsh a cllnlcal
crttsrlon by wt¡lcl¡ È,he prcaenee of A.I.C"F" anËl'bodlea

esuld be predlcted. IÈ c'onflrræd llackay and GaJduaek'e

flndtngs and brougt¡ts ouË a cloae correlaÈlor¡ wltt¡ tl¡e
pr€a€nce of ttaeeerlnan antlbodlee.

Muschel et"al" (¡.961,1 studted coqplerent' flxaÈtron by

serã of humane and oÈhcr a¡reeles rrltÌ¡ exËracta of cal'f

thymua and rabblÈ llvero ltany of tåe concLuelons of Èt¡l'e

work t¡êrc conflr¡æd by theee authore. Íhey at'atcd tlat
¡noeù human aera wlÈÌ¡ cwplescnt-fl.xk¡g acËLvfty react¡d

si¡îllarly wltl¡ antl,gana &rl.ved fron human, rabblË and

bovlr¡e L!,vers, They uÊt€ unahle Èo !,nduee the pbenoßFnon

ex¡nrtmenÈa1ly fn anl¡ual,e by x-trradlatåon, burn$ç, and large

anounta of, r¡arl,ous mlxed vaccf.r¡es (¡¡oltomyelltls, tlpbuc,

tstanue, dlphttrertar plaguer ü¡phold and Paratlt¡hoi,<l) .

Bumane and anl.nrale dl,d noè gen¿rally deuelop Èbeee

anÈ,tboðlec as e reault of, baaterlâl or vl,ral, lnfectlon.
Borever, experlnrenÈal, lnfectfon of rabþLÈe wlËh tl¡pano-

coÍiêe saused Èb€ ap¡learance of anÈfbodtes to rabblt llver
and calf th¡¡mua. AbeorBtlona wl.ÈÌ¡ wâsgerman antlgen dld

noÈ elgntflcantly reduce Èhe tLssue-antlbody tlÈre" !!.Èrea

wlÈÌ¡ llver and thgnoue paralleled the level of tl¡e t{aaa€rman

åntlbody, but, thorc qtaã no slmll,ar correlatlon of tt tre Ln
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tha ùIaaaarnân reactLon wåÈh tlesue-anÈLbodlsa fn eora of
¡¡€rsonB wtÈt¡ blologlcal falgs-¡rcalÈlvG t{agsornan reaetlot¡s.

rn contragt to lrtu¡ct¡elrs ftndlngs HackatÈ anä Do€ch

(1960) sbowed the tånEoråry app€arance of, ,Ê.tr.c.F. âDtr-
bodlea fn q*o of aeven nursos durlng propl¡ylacÈl,c l¡rmunl,-
gatton agalnaB pollwyellùla, teÈanuar Èyghotd and para-
typhofd f,ever.

Ehe A.r.c.F. phcrrcnnnon le ae baffur¡g nür ãr tÈ wae

when 1ü waa diacovered. Ttre ¡ùrenousrcn t a lru¡nrtant noÈ

onl,y becauaa lt Le a rrryetar]¡, but þecauge Lt f,s apparentl,y

a manlfectaÈton of a bodíIy prooesa of whlch we have ll,tÈle
kror¡ladge.

lrtrcre La r1Èül,e ællatoral evl.dence @ ehour tÏ¡at Èhe

å.r.c.F. ant.tbodlca atre manåfeetatlons of an ar¡toinmune

Proe6sd. rÈ l¡ reaoonablc and aonveni,enÈ to refer to Èhose

cubaÈånces aå antlbodiea elnce Èrrey behave ag euch ln Èl¡e

clagcLcal teohni,nu" o*d to &taeË Èhcm, and thay are
garünå globullna.

they måy bc true auto-anÈLbodlee ln Èt¡EË tley react
tn Èhe cøqtr¡lerænÈ f,J.xEtl,on test wtÈt¡ anÈigene &rlved from

the paÈ1enÈra own ülceuee. trormver, t{ackay and r¿rkln (rgsgl

found tÏ¡at tt¡lg waa r¡o€ elwaya æ. Eh€tr rgl¡ortod Èhe

results of Èeetl,ng sora havlr¡g A.r.c.F. acÈivtty frorn ll
paÈl,enta agalnaË anÈf.geng frqn thcl,r qtrn ËlseuGs. one of
Èt¡eae paÈLenta waa l.ncrEded âs caae Ëtlz ln tl¡e acuts
hepatocellular dleeaee ¡erÍes of, tlrlp patrer.

rn 7 of tåe¡a Batlent,s tbers was ¡Ðrtåat or conp¡.et€

falrure of Ëhe r€rtuû to reaeÈ w!.tJ¡ autologoue ti.aqucs
deapite hlgh A.r.c.F. tt,Èro¡ wJ,tt¡ hnnnlogoue antlgonË,
and organ extracta fro¡n Ètre Batf,€nÈF flxed cqple¡mnt
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Eaüiefactorlly l.n co¡nl¡l,a¿r¡g sltl¡ other r€acÈlve sera.

fbey ïrere unåble to accounÈ for Èhls eltuatLr¡n. llr€

¡pselblltty of eplenj,e removal of auÈo-antJbody waa noÈ

supt¡orÈed by ex¡nr!.nnntg l"n vlËro, ln whfcÌ¡ It wae npt

poeatble to rernove A.I.C,F. acÈlvtty by abaortr¡tlon wÅth

aplenlc Èl"aaue.

å natural ex¡nrlrnnt ln the paaÊlv€ tranefer of Èheeê

antl.bodfee çrovldcd good evtdence ËhaÈ thay do nat cauËê

tioaua darnage. A womsn euffcrlng from syÉtoúnlc lupue

erythemaÈoone, who had higb tltree of, ll,I.C.F. anÈlbcrdles,

was f,ol,lowed through pregnaney and Èhô dÊltvêry of a

healthy Lnfant. The paÈlent waa flret seen tn the Royat

&delatds Hospftal ln 1954 âÈ thÊ age of 27 whan alre pre-

sent€d wLË,h acute baemolytic anaemla Lnrædf,atsly êftor ÈÏ¡e

blrt}¡ of hcr fLraË ehfld (whtctr haa grorrn healÈT¡llyl .

L.E. cêlls r*re¡ie found and et€rofd Èberapy i.neÈltuted.

Rheumatcld ty¡n arÊhriÈi,e, onaemla, ræuÈro¡nnla, Bpleno-

negaly and Leg ulceratl,on w€rre Breeent alnce tl¡aÈ tslnn,

parL¿ally suppreased by cortleone. In 1959 she b€catrc

pregnanË agal.n and waa deLl.vered of a healtby male hfant.
lhe A.I.C.F. antlbodle; of, motlrer and infÐnt, are eununarÅzed

belo¡o.

Liver

KLdney

Adrensl

Thyrotd

At br"rtF¡ 6 ueelrs efter blrÈÌl
Ê{otl¡er Chf.ld ¡¡btJ¡er Chtfd

160 to 160 ro

160 10 160 10

160 Iû t60 t0

160 to 160 Lo

FLgures are reciprocalg c¡f tsltree.

TABTE ô

->
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ThG L.E. eell ptrcnoü16¡¡on wðt preaenÈ fn ghe lnf,anÈ'a

blood at blrtïrr tDü roacÈtea lrrerÊ Prreeênt aÈ 81il t¡eeke.

Sl¡e chllû'e prograas wben LaeÈ 33ct¡ at' tbree npnÈl¡a was

eatlefaetÐtr1'.

Thsre bave been æveral otJrcr casel of u¡¡af,f,ected

chl.Idren belng born tp rptbere wLÈh eyetøale lupuo

eryËlrernatsgus (Ëoln¿nr 1960l .

If erçneune of, developrng footsa!. tÅesuea to tlrege

suÈoanÈlbodtes causea no damaq€ iC ls ¡rceÈ unllkoly tbat

Èfiey medLate dlaaas€ proceasea.

Ashcrson and Broberger (19611 have abown antlÞodles

to antigena Prepared by boÈ pbetrcl-water exÈractLon of,

freah hurn¡n col.on and U.ver 1n th€ Ëerum of paÈt'enÈe wÍLl¡

llver dt aeaae, rheumatold arÈhrlÈle. €Ì¡e nepÏ¡roùlc syrdnonra,

and ulcerattve collËi.g. Thete antl.bodles w\-)Eìe apgierenÈly

dl,gÈ¡,ncÈ f,rom A.f .C.F. antibodiee and wtere detæneÈr¡Èed

by Èanned-crêll haemagEluÈlnatlon. thelr Euwnary of current

hypotheaee fs garlrapa the þeEÈ to da@.

Autp-antlbody formaÈlon mãy result frqu abnor¡naltÈy of
tJ¡e antibo¿y-produclng syat€Er, or from an abno¡nnal or

unueual, anËLgonf.c eÈl,Dulatfon atr a coraþl.naÈ1on of boGh.

the abnormallËy Ån syetarnl,c lupua erythenatoeua rnay be

ln Èhe anttbody-fonalng eyetam. Burr¡ct (f9591 euggeaÈed

Lhat, there l.a a nnchanlo¡n þr whl.ch the develo¡nnent of,

cloræg of auto-aggaesElve R.E" eell¡ from muÈanÈ cells l"s

clrecked, UnusuaL anùtgenLc aËÅmulatsion nùay occur tn the

followJ,rg alÈuaÈLona¡

(U Releaee of potenÈ,t,ally antlgenlc My eonatltr¡enËs

to whl.ch toleranee had not been acqulred.

(2) I.oEs of Èolerance to norroa¡. ÈtsÉuã corqpo¡¡Entg.
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(31 Art¿raÈl,on of, a r¡or$äl tfesua <¡orru¡onông rendorlng

lt antr,genÅc and caualng Èt¡â torætlon of ontlbodv Gaeeg-

reÐctÍDg wlÈl¡ a body oongÈtÈuonÈ.

(41 AtùachnnnË of a nor¡ual tlecue oouq¡rcnent (Haptøn)

Èo a carri.çr whl,ch rendara lt antlgenic.
(5¡ Expoaure tp forelgn antlgene poas€sslrrg detcrmlnanÈs

eimllar to Èhoee of s<¡rf,c body constltsuenË(¡} , causlrg tho
formatlon of, antl.body ero88-r6aetlng wlth tl¡la body con-
stlÈuGnt.

Grabar (19581 suggeeted Èhat tt¡eae antlbodfea are
protaetl,ve ratl¡er Èt¡an auto-âggreseive and funcÈl.on ae

t'raneport globulina. rt¡G å.r.c.F. Bhenornc¡pn ln eueh a
hypoÈbeels re to be thought sf aE a manl,fe¡tati.on of a

phyelologLcal proceaa. Et¡eoo antJbodll,es ¡nay eonetituta
a l¡orÞoetatl'c rcchanle¡r¡ whlcl¡ operatee when varfous aÈrees€s

are altsrlDg the rretaboltmt of parench¡nnal celLe of, tt¡a body.
Poesfbly o¡æ or Íþre r¡eÈsbolt a Eteps Ðre rondered ir¡effictenÈ,
wltt¡ a reeultanÈ br¡tld-qp of nretaboUÈaa whlch eece¡rc from

tbe c'clle aÈ euch tlræa, and etlmutrate antlbody production.
Any phyel,ologlcal procese r.e llabte to exaggeratlon

and diatortlon as a regult of, dleease, and dLaease may

aecondarÍly result, frorn dlsturbance of, a phyaÍologleal
rnechanign. ftrls proceÊE le ¿i.aturbed ln eyplrll!.a, eyatem!.c

lupue erythemaeÈosua and lLvcr då.sêa6€. buÈ al,ao f.n ¡nreone
eufferlrç frorn a wide variety of ap¡rarantLy unrelated
maladiee. â elml,l,ar phenonnnon ts normarly presenÈ, ln a

hlgh proportÍon of rabbfÈ,a (Xfaa and Frlederyald, lg42)
althougtr thc auto-antLbody ån thte eaoe Le t¡eaÈ-rabr,le.
Heat-atabre corqplengnt¡.frrlrg 

"u¡a-¡ntlbodte¡ can be
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produeed ln rabblÈa by l.cmunlzatlon wltl¡ raÈ llver l'n

Freundf s corqpleta adjuvanÈ (Àslrcrson and Dr¡mnde. L%2, .

llatural anülbodtea were a¡.Eo fout¡d Ln tt¡e ã€rtm of nronlceye,

chl,mpanccee and rate (eluechcl eË al¡ 196t1 .

IdanÈ!.fleatfon of Èhe tnÈlgens wåtb whleb èhG à.I.G.F.

anülbodiea react Ís neceasÊry for progrecs Ln undcrstånd"tng

the plrenonstron¡ Aehereon (f9591 ¡howed Ët¡at thcær¡ of
aorm patlenta wlËT¡ ayetnralc lupue reactêd wt tt¡ deaoxyrfboee

nuclelc aaid ae well as wlth soluble and ineoluble eyto-

plaaaic proÈsln of ÈÌ¡e rat llvar" Sera frm ¡¡atlcnta wlÈb

other dls€eees reactetl wÅtJ¡ ürê solr¡þle and tnaoluble

eyÈoplssnd,c protclns, but not w.tth nuelear conetlÈu€nts.

ThE e.I.CoF. phenonpnon haE bcen ei,tcd ae evldanco

of an Eutp-lmeuræ pat3rcgeneeÍe of cårrhoafe of tlre ll.ver

by s{ackay (1958f l960t liackay, Taft and Çowtfr¡g, 1956},

ltravena (19591 and ot]rereo Thçre are s@veral otl¡er tanuoue

plecea of evldenc-€ to sup¡¡ort Èl¡ls euggestlon¡ €.9. tt¡at
aortrr cl,rrhotlce form very f¡lgl¡ Level,e of apeclfic anÈÍ,body

(Havens, shaffer and Hoplre, t951), al8rough Èhf.s evl"denee

hes been chaLlenged by Charri.ck eÈ at (19591 I there le gen-

arally a ral,eed gârflna globultn J.evel¡ tÌ¡e rean half,-IlÊe

¡¡¡ ¡l3L-tabelled gâûnå-ÇllobuLln in cLrrhotícs fc reduæd

from 14 to 9 daya (llavene eÈ. al.r f954)r Eo Èt¡aÈ htgh

levels musÈ be aehleved by a consld€rabl,e Incrcaae ln the

rats of aXrnthesLel Èhe flnd.lng of plasrna cella and lncreas€d

numbere of Kupff,er cella ln bÌ¡e clrrhoÈlc l,lver (Havcns,

1959) F Èbe ft,nd"lng of L.E. col,Ie in eorm caaos of, clrrlro6l.a,
parülcularly ln young womên (¡oske anê Klng, 1955¡ Bcarn¡

l(unlsel and glater, 19561 .

Gaar (19551 pcstulated that tÏ¡e co¡nlolnablon of llver
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nhEI¡ ro. (aft¡r ttugbr., 19!31 .
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c€ll ðnd vlrue functtor¡s aa ar¡ auto-lnÈlgen, and that the

eubsequent union of antibodl¡ and anÈlgen rsgu¡,t€d ln damage

to hepatic erl,le, whfch ln Èurn led to furÈhor releaae of
auto-anÈ¡.gen. $tlmul!. other tl¡an vlruaes nlgt¡Ë lnltlate
tha proceaa. t¡e abrrued tlrat nao-ars5¡Ìùsnaml,na-danaged

rabb!.È llver, but, noÈ ¡rorrral llvcr f,njecteð lnto rabblÈa

causad productlon of preclplÈâtlng and eonrplænt-ffxlng
antf,bodiee. C'car eLÈed the rrprlc of Hughee (f9331 ln eupport

of t¡tg thcory (e€e fable IOl .

Bel¡ar and [aI (1959] produced hapatlc n€erosl.s l,n

Eorß gul.rna plgs and hametere by tnjeaÈI'one of holreLogoue

I!,ver honogenatc in Freundce adJuvanü. Íhle l¡ae noÈ bean

conf{rnndr altJrough SËcLner eÊ al (¡.960¡ found heBaÈlc

lee!,one ln gulnea plgE l.nJected wlt;}¡ mi,xËurce of honrologous

or auÈologouo adrenal Elseue wlÈl¡ Freundre adJuvanê. the¡e

auEbors suggeãted ËI¡Et adrenal and l.l,ver Èl.eeue con¡¡nnenÈe

nay sbare conurxln or elogely rel,aÈed antl,genic detcrmlnanta

ree¡nnolble for Èl¡e croBs reactlvlty.
FlnalLy 9,tel.r (1961) ehqiled Èl¡at raËe &veloped A.IË.Fe-

typ€ anÈ,lbod"Lea rapldly aftcr treat¡ænt, wfÈÌ¡ earbon tettra-

ehlorlds, rlaLr¡g to maxlnum Èltree at 3 or 4 days, and

fallfng off rapldly tn t.t¡e noxt, 3 or rt days. fle alao found

thåÈ tt¡e eorun of ona of tl¡e 12 eontrol ratc flxed coml¡l,errent

wlÈh raÈ ltver honngenats to a tLtre of, L/64. ft hae recÊnÈLy

becn gl¡orrn ÈhaÈ llver damage eauaed by carÞon tetracl¡lori.&
(Rece, $J.nha and Spector, 19611 and basÈerlel en&toxln
(Gordonr 196f) rsau¡.Ès ln releage of llver-qefl cornpone¡¡üe

lnto Èha blood-gtrêðrh¡

fn eurunary, therefore, tÌ¡ere le altnred acts1vlË,y of
Ch€ l¡mphoretleular eystem ln slrrhoeLe and otlrer llver
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di¡oaeo¡, wltlr Èbc prodscÈlon of auto-l.mt¡ns ¡ntlbodle¡,
b¡¡È no pmf of rn l@unoloftlcal ¡nÈhogcrËat.a of ll,ver

dlaea¡a.
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AUTOIMMUNE COMPLEMENT-FIXATION REACTION IN
1,014 PATIENTS
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BY 

MARGARET BEECH, B.SC.

lnstitute ol Medical and Veteûnot'y Scìence, Adelaidc

rAN J. FORBEST M.8., M.R.A.C.P.
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Gajdusek (1957, 1958), and Mackay and Gajdusek Technique.-A five-volume technique, using 0.2-ml'
(1958) reported that fixation of complement occurred volumes in Wassermann tubes, was employed. Sera

when sera from certain hospital patients were incubated were inactivated for 30 minutes at 56" C. before testing.
with simple saline extractJ of various human organs. Serum dilutions, antigen, a¡d 2t HD"o of complement,
They called this the " autoimmune complement-fixation titrated previously in the presence of antigen, were

r"^"iio.r " (A.I.C.F.). It had no strict organ specificity, allowed to stand overnight at +4" C. and then for one

and it occurred most often in cases of livei disease, hour at bench temperature Two volumes of haemolytic
diffuse " collagen " disease, and macroglobulinaemia. serum were then added to each tube and incubated at

Gajdusek (1958) gave his reasons for regarding the 37' C. for 30 minutes. after which the cells were
reaction as one between antibody and antigen, and for sedimented by light centrifuging. 50% haemolysis was

adopting the view that it is an " autoimmune " taken as the end-point. Each test was accompanied by
pheàominon. a serum anticomplementary control, and known positive

We have looked for this A.I.C.F. reaction in the sera and negative sera were included in each batch of tests'

of 1,014 medical patients in the Royal Ñ;;ià; Sera w-ere-initially screened at 1/10 and 1/80, and then

Hospital, and report the results, together 
- 
;ith 

--; 
titrated . fully if complement-flxation occurred. A

discussion of some possible interpretationr åi^-tnã "p-ositive ¡esult " was complement-fixation at l/10 or

reaction other than on a basis of autoimmunity. a iìgher dilution. There were 10 sera among the 1,014/' 
which were anticomplementary at 1/ l0 without antigen'

Materials and Methods ancl we regarded these as giving a negative A I'C'F'
reaction.

Source of Seta Rezults
Blood was taken as a routine from patients admitted The results are given in Table I, from which it is

to the beds of the professorial unit of the Royal .t"ui-tt ui-.any sãra fixed complement with several
Adelaide Hospital. Other sera were obtained from time ãntig"n., ,utter than with one only; in fact, this was
to time from large groups of patients in other medical tn" i.rt. unO not the exception. Neither a characteristic
clinics of the hospital. A few specimens were taken p"tt.i" oi activity with a group of antigens nor any
selectively from cases of syphilis, yaws, cirrhosis. i""ipro.uf relatioiship betwãen ãntigens could be seen
diffuse " collagen " disease, or from cases known to have o" å" oråi"ury inspeËtion of the resilts, except that, of
abnormal serum protein electrophoretic .patterns. it " nu" antigens ìsed, kidney and liver were most
Usually only one test was made on each patient, and regularly u-õrg the positive reactors. (Liver. kidney,
this was soon after admission or in an acute phase of adienal,'and thlroid äntigens weie used to test all the
the disease, when diagnosis or management was under i,Ot¿ .Ë.u, but only 903 of them were tested with lung.
active consideration. Every one of the 1,014 cases.was Co.r."q,,"ntly the appropriate reduced total of cases
later reviewed and a diagnosis assigned without tested ïith iung is it,o*ì io each disease Category in
reference to the A.I.C.F. results. which were recorded Table L)
separately.

complement-fixation Test The allocation of patients to groups'of diseases in

comptement.-poored Buinea-pig serum was stored i?,t:J î;åråXt"" fflï3 1",,i'"î*,it,"'."Jr,å1'" åi!in small amounts at - 20' c' , association of diseases within the groups are apparerit
Antigens.-Fresh organs, obtained surgically.or at in most of them. Group 4 is one of tñ" loosest, com-

necropsy, were homogenized to a l0% suspension in prising the theme of vaicular insufficiency in a broaci
phlsiological saline in a Waring blender, then centri- *uV å include diabetes (with its arteriosclerotic com-
fuged three times at 3,000 r.p.m. for 10 minutes at pliËations.¡ and haemorrhage, as well as cardiac and
+4' C. and the sediments discarded. The supernatant õerebral ínfarction, but noi periarteritis nodosa, which
solution was the antigen, and was stored in small .con- is in group 7. Viral hepatitiõ ls in group 8. Group 10
tainers at -20" C. for up to three months. Antigens showJ separately some conditions whiõh may bè of
were prepared from normal liver, kidney, lung, adrenal, interest from thé ,. autoimmune " point of view, but the
and thyroid gland. bulk of this group is made up óf undiagnosed cases,

Diluent. - Calcium - magnesium saline was used with some miscellaneous examples of comparatively
throughout the test (Mayer et aL,1946). rare conditions not classiflable under any of the other

+In receipt of a grant from the National Health and Medical
Research Council of Australia.

lNow at the Institute of Clinical Researcb, Middlesex Hospital,
London.
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heads.

It is clear from an inspection of the table that the
incidence of a positive A.I.C.F. reaction in the whole



group of 1,014 hospital medical patients is much higher
than in 164 apparently healthy blood donors, and that
Gajdusek and Mackay's findings in liver diseases,
" collagen " diseases, and paraproteinaemia arp generally
confirmed. Wishing to make useful comparisons
between groups of people with different diseases (and
not merely between disease and the healthy state), we
decided that group l0 represented'a suitable control
collection of persons who were sick to a similar degree,
being admissible to the same wards over the same period
in the same hospital under the same physicians, as those
in the other groups of more readily deflned disease
states. Consequently we have made a comparisôn
between group 10 and each other group, using the ¡2
test, of the incidence of the A.I.C.F. reaction betwecrr
the patients' sera and each antigen in turn. Those
which vary significantly (for the numbers obseived)
from group 10 are shown in Table II.

The thyroid gland is the only organ which shows a

good correlation between A,I.C.F. activity and clinical
diseaSe in the same organ as that from which the
antigen derives. We are reporting on this elsewhere
(Hackett et aI., 1960).

Some virus conditions other than viral hepatitis,
particularly infectious mononucleosis, though not neces-
sarily with a positive Paul-Bunnell test, seem to provoke
A.LC.F. activity. The positive reactions obtained in
syphilis and yaws are not unexpected when it is
considered how similar the A.I.C.F. technique is to the
Wassermann reaction.

Group 4 and group 6 show respectively a possible
deficiency of anti-kidney and anti-lung activity com-
pared with group 10, but at a low (P:0,05) rate of
significance.

'[¡erE ll.-Probability (P) Values lor the Statistically Significant
Differences Between the Posilíve Results in Various Groups
from Table I compared with Group l0

Group
Any One
of the 5
Antigens

Liver Kidney Adrenal Thyroid Lung

50

T,rSfe I

<0.001

<0.0t

<0.001

<0'05

< 0.001

<0 002

I

3
4

6
7
I
9

<0.05
<0.01
<0 00t

Group Disease

0 001
0 00t

with
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w¡th
Positive

Thyroid

Positive

50

No.No

Total
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5

t3
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22
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I1

7

9

6

7

10

28

,4

0 001
o05

0.02

<0'001

0.05
0.05

<0.00t

000
<0 0l

<0.01

<0 001

<0.0t
o.02
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l2115131312t7Grand total 102903t2t]I16159211,Ot4

202139216t4l3301t25I739235Total
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3
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3
1

0
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GlomeruloneÞhritis . .
Asthma
Hypsrsensitivity, allergy
Deficiency anaemlas
Addison's diseaso
Nephrotic syndrome . .

Misællaneous and undiagnosed
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2072l51222t7312422t7352778Total

t4
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Acute hepatoællular disease

272220l7252l23193428Total t67283
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Dissem. L, E. . .

r¿iãïàirri" uãiu¡i"d haemolytic anaemiä
Rhematoidarthritis,. ..
Rheumatic fever
Other diffuse "collagen " diseases

ITotal 26954t19l5l31020t784

0
0
0
0
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0
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1
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Positive Positive
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An analysis by sex and age was made of 988 of the
sera from patients where details of the age could be
satisfactorily established. The results showed a higher
incidence in females than in males in all decades below
60 years ; above this the incidence was equal in the two
sexes. The percentages are given in Table III. There
was no clear tendency for the incidence of the A.I.C.F,
reaction to rise or fall with increasing age in either sex.

We found that not one of the following blood-group
antigens was exclusively present or absent in the red
cells of all of l0 positive A.l.C.F. reactors raken at
random: 4,, A, B. O:C, c. D. d, E: Le(a), Le(b);

TABLE IIL-,49e Incidence of the A.l.C.F, Reaction Shown as the
Percentage of Posìtit,e Resulls in 455 Male and 533 Fentale
Patien ls

Age Groups (Years)

I Peræntage Positive

51
cardiolipin. Such reactions are very sensitive to the
addition of other lipids, so that a mixture of lipids can
show some special activities in vitro wbich its individual
components will not. Rapport et al. (1959) use the
phrase " lipid-lipid interactions " to describe this.

The " biological " false-positive complement-fixations
encountered in non-treponemal disease can now be
identified by showing that the sera lack antitreponemal
activity in the immobilization test. BtÍ Kent et al.
(1958) have shown that such false-positive reactions can
be distinguished from true syphilitic ones in ordinary
complement-fixation or flocculation tests with cardio-
lipin antigen, by adding specific amounts of lecithin
which at different concentrations lead to a selective
reactivity of either the syphilitic or the non-syphilitic
anti-lipid. Such an observation n'lakes a valuable
practical distinction but does not elucidate the nature
of the " biological " antilipid reagent. Nevertheless, it
suggests how the A.I.C.F. reaction, with its lipid or lipid-
rich antigens and probable sensitivity to other lipids in
the serum. might depend on a reagent of the same
type. and show non-immunological variation in comple-
ment-fixation among sera from patieltts with plasma-
lipid abnormalities.

Eastwood (1920), in a review of early experimental
work on the nature of the Wassermann reaction, showed
how much of this was based on the opinion (which it
appeared to support) that the syphilitic reagin was not
an antibody arising de novo, but a constituent of normal
plasma which was physically altered in syphilis and
thereb-rr changed from a previously n'lasked state.
Mackie and Watson (-l926) and Mackie and Finkelstein
(1928) showed that the Wassermann reagin was a serum
constituent which could be found in heat-sensitive form,
being destroyed at 55' C. in nrany, if not all, normal
human sera, but was characteristically heat-stable at
55" C. in the sera of rabbits and certain other animals.
In human syphilis it seemed to acquire a heat-stable
form so that it survived the " inactivation '' or heat
treatment (56' C for 30 minutes) that always preceded
the serological tests. Kahn (1950) claimed that a heat-
stable " syphilitic " antibody could be found in nearly
all human sera if a sufficiently delicate technique was
used. If the toregoing is true, the role of this specific
globulin reagent (heat-sensitive or otherwise) in the
normal body must be considered. If it is present in all
people, and is only multiplied or altered physically by
disease in some way which does not change its
immunological specificity, then it cannot be looked on
as an autoaggressive agent I it must have a physiological
function, even if the term " autoantibody " is used to
describe it

Kidd and Friedewald (1942) have shown that heat-
stable complement-fixing antibodies reacting with simple
saline extracts of various organs, particularly liver and
kidney, can be found in most rabbit sera. and we have
conflrmed this. Most rabbits, even though bred in
captivity. are not diseased according to current concepts
of pathology, so here is an indication that the presence
of A.I.C.F.-type antibodies is a normal feature in some
vertebrates. If the same were ttue of man. variations
in heat stability combined with lipid sensitivity as out-
lined above could produce many of the patterns shown
by the A.LC.F. reaction in health and disease without
invoking acquired autoimmunity. We are at present
planning to investigate the effects of adding lecithin or
cholesterol to the A.LC.F. reaction, and of using com-
plement-free unheated sera.

0-40

\{F
i ¿l-eo 6t-loo

MF M
With any of the five antigens
With liver

22
13
1'.l

l3
t4
t5

21
I2
t7
9
8

t4

21
l3
t6
lt
t0
il

,, kidney
,, adrenal
,, thyroid
,, lung

l5

ll
It

7
6

l3
9
9
8
7
5

13
t7
l0
t0
t4

Total in each group r38 t49 112 189 145 t95

M, Nl Fy(a): Jk(a). All l0 were e-positive and Kell-
negative, but this would be so with over 90olo of the
patients in the wards.

We found, as did Gajdusek, that the antigenic activity
of the extracts was destroyed by heating to 60' C. for
30 mjnutes. Unlike him, we found that the activity was
not removed by centrifuging at 65.000 g for 120 minutes,
and so we have concluded thât at least some of the
antigenic activity in our preparations resides in soluble
components, smaller than cell microsomes.

Discussion

These findings have confirmed the clinical correlations
found by Gajdusek and Mackay. We believe they were
right to interpret this " A.I.C.F. reaction " on an
"autoimmune " basis. The prevailing climate of
opinion suggests that autoimmunity in some auto-
aggressive form may be the underlying mechanism in
many diseases, particularly some in which this reaction
is frequently observed. At the same time there are
other possible interpretations which we now consider.

Lipid-lipid Interactions, anit Antilipiil r. Biological', Reagins

The lipid levels found in plasma can vary physiologic-
ally from one individual to another, between the two
sexes, and pathologically in conditions such as hepato-
cellular disease, nephrosis, diabetes, and atheroma. This
applies to characterized lipids such as cholesterol,
cephalin, and lecithin, but the same may be true, and
for other pathological conditions, of various fats, fatty
acids, steroids, bile acids and salts, phospholipids,
glycolipicls, and lipoproteins.

All cells contain lipids, and the simple " antigen "
extracts made for the A.I.C.F. reaction are rich in
derivatives from broken cells. If certain tissues have
peculiar combinations of lipids these would probably
be characteristically represented in the extracts.

The Wasse¡mann reaction (and similar complement-
fixation tests for syphilis) is a refined prototype of the
A.I.C.F. reaction in the sense that an original simple
liver extract has now been replaced by purified

3
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Enzyme Activity

Extracts used as antigens in the A.LC.F. reactions
mírst contain cell enzymes. Beeson and Rowley (1959)

have shown that kidney has anticomplementary activity,
probably because renal glutaminase liberates ammonia
which destroys the fourth component of complement.
If the sera of certain sick people contained relevant
coenzymes or activators, it is conceivable that an

apparently specific removal of complement might occur
when serum and " antigen " were mixed. This is another
possible non-immunological explanation of the A.I.C.F.
reaction. It could be investigated by the use of enzyme
inactivators.

Aggregafed Globulins

The lists of diseases in which the A.I.C.F. reaction is

most commonly positive are similar to those in which
" biological " false-positive complement-fixation tests for
syphilis are most frequently found (Moore and Mohr,
1952), and are also similar to those where positive
results in non-rheumatic conditions are obtained with
ultra-sensitive elaborations of the Rose-Waaler test such
as the latex-fixation reaction (Dresner and Trombly,
1959). There are indications that such reactions all
detect a similar feature in serum which is the presence
of abnormal large-molecule plasma globulins, perhaps
produced by simple aggregation of smaller normal
globulins. The tendency to produce these macro-
globulins may be lnherited, and be more common in
women than in nren ; it may be accentuated by chronic
hepâtocellular disease, and may predispose to arthritis
and the development of other symptoms associated with
diffuse " collagen " disorders. Moore and Lutz (1955)
produced evidence showing that in . women a

" biological " false-positive test for syphilis was often
followed within a few years by the development of
disseminated lupus erythematosus. This is in accord
with the view of Haserick (1955), whose clinical studies
led him to conclude that there was a " diathesis " or
predisposition to this disease.

Autoaggressive or Not ?

If the A.I.C.F. reaction is due to the activity of a

macroglobulin or to that of a normal or " natural "
reagin (which in the light of this discussion may amount
to the same thing), the question remains whether or not
it is an antibody-antigen reaction. It may not be, if
all true antibodies arise only after classical " non-self "
antigenic stimulation. However, if patterned globulìns'

can arise without specific antigenic stimulation in some

such way as Burnet (1959) visualizes, through the
function of a special or uncontrolled clone of cells, then
the reaction can be looked on as the equivalent of one

between antibody and antigen in a broad sense, and

must be regarded as playing a possible autoaggressive
part in the aetiology of the diseases with which it is

ãssociated. However, an autoaggressive role for such
globulins is not the only possible one, and on present

èvidence is not substantiated. " Autoantibodies " can

sometimes be found in apparently healthy people.

There may even be physiological patterned antibody-
like globulins which play a normal part in the body's
economy, and if this is not kept in mind their activity

in vitro, in reactions like the A.I.C.F., may wrongly be

taken as good evidence for the existence of an aggressive
autoimmune process.

rhe sera of 1,0r4 -ri:iiil"l medical patients have
been tested for the " autoimmune complement-ûxation "
(A.I.C.F.) reaction described by Gajdusek (1957, í958),
using simple saline extracts of normal liver, kidney,
lung, adrenal, and thyroid gland as antigens.

Some positive reactions were found in most common
diseases, but the clinical correlations noted by Mackay
and Gajdusek (1958) have been conflrmed in that
positive reactions, usually with more than one antigen"
were found with significantly greater frequency in the
sera of cases of liver disease, " collagen " disease, and
paraproteinaemia ; and also in syphilis and yaws, some
viral conditions, and thyroid disease. The thyroid was

the only organ lvhich showed some correlation between
regular complement-fixation with a particular organ
extract and clinical disease in the same organ.

Autoimmune interpretations of the A.I.C.F. reaction
are valuable, but others which are discussed above
should be kept in mind. These are the possibilities that
the eflect is a lipid-lipid interaction, or an enzymic
artifact, or a phenomenon produced by the practice of
heating sera to inactivate them before complement-
fixation tests are performed, or that it represents a non-
imnrunological alteration .in specific globulins.

We are grateful to Professor Robson and the honorary
physicians of the Royal Adelaide Hospital who sent us

blood samples and allowed us access to their cases. Dr'
Kathleen Maros helped us to qheck and annotate more
than a thousand sets of case notes. Mr' Vincent, of the
Red Cross Blood Transfusion Centre in Adelaide, kindly
did some special blood-grouping. Miss N. Deering and
Miss B. Rainsford gave valrrable technical assistance.
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Accr¡mulatlon of plaena ceLla and lyaphocytee, eleveted

levels Of gam globutfn, and Bute-ånËtb<¡dLes fo the bl.ood are

evf.de¡rce of Ínvolveoe¡rt of tl¡e reelculoendotL¡elfaL Byst€o Ln

Haahlnotof ¡ dlee¡se, An anelogoua condftlon can be prodrrced

fn e¡ßperfocntsl an{mele. In eddftfon Lt Xe one of a smaLL group

of condttionc for whteh Ètrere fe e plauatble hypothecl.e to e¡s-

plain why the retfculoendotheltal syctes ruight react Èo th¡rro-

gtobulln aa å forelgn subetence.

Burnet (1959) ot¡Èed "Î!¡Ls (Hashtnotof s dfseaee) f"g the

onLy condLtlon ln hrru¡n pathology Ëhat hs¡ be€n clearLy showri

to be an auto-i¡Er¡ne c<¡ndl.tiou fn the gemse ¡>Ë belng a result
of the praductJ.on of antlbody by nonn¡l body cell"¡ agalnst e

deflnrble cntlgen".

At the tl.me Burnet BrrqËs Ëhese wordg sooe crlteris steËed

aË Ehe begånnlng of this thegie hed been saËiefl,ed, One uf Etre

antÍgens, Èhyroglobulin, had beer¡ parui.alf,y eharacEerized, and

antlbodleo to thi¡ subatance hcd been deusristrated fn a htgh

perceaÈage of categ of HeehíootofB dLeeoge. An aualogoua Gom-

dftlun had been induccd Ín experfnental ¡nlmsls, and ctrculetlng
entf.bodi.ce of ¡lnl.lsr type wÊre comonly preeent fn theee anl"mals.

Itrue IJftøbekyts f,our crlÈerl,a have been met, er¡d eo there Xg

good evLdence for regardlng Ha¡hlnotora dfseace eÐ an auËo-

f-¡uur¡ne condf"ticn. Hqrever, ln accordence wl.th the Ëurtlrer

sßrlct crf.Èer{on enuncfated Ín this the¡1s, Èt¡o ca¡€ hse not

been preved concluelveLy. the lesf.one of lt¡ehirosÈof s dfaea¡e
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havc noÈ been repruduced by tr¡n¡ter efther of entibodle¡ or
cellg bearing anEibodlec Er: tiryroíd ti¡gue.
Hl-¡tory

Recognitiun cf eLevated gerurn gsrnmn globulin fn four
paEients wj.th Hsshlmotors disease by I'roum et, al.: (1953), end

subsequently of abnormalitÍes in serum flcccuLaÈfon tests ín
thls c, ndltian (collotdal gold, Ehyurol turbidiEy and cephalln

cholesterol f l-t¡cculation teate) (Lr¡cton and Cooke, 195b;

Skitlern et al. 1')5b), suggegted en imunologtcal dlsÈurbance.

R¡:rÍtt, Doniactr, Cainpbel.l end Hudec;n aueceeded fn de¡ut¡n-

strating precipJ.taÈing antlbodles Èo thyroglol¡ulin ín tia¡hil¡notor¡

dísease in 1v56. A.lso Ín 1956 Rose and H1Èebeky reported the

productÍon '¿i. leeions reeemblLng those of hr¡man HashlnoÈorg

diseaee in rabbits by fmnunizlng Ëhem agalneË extracts u.f rabbit
thyrord by the fulli.,wing methud¡ one lobe r¡f a rabbítra thyroid
gland wae renoved and from i.t Èhyrogl.obulfn waa prepared, inf-xed

wiËh Freundrs adJuvant, and fnJected inÈe the same aninatrs

footpad. After an i.nterval r:f ab*ut three weeke antlbodies

were found jn Èhe blood of noeÈ oi the rabbíts tested by the

tanned cell haetnagglutinatic.n uechnÍque of Boyden (f951) . A

month l"ater Èfie rerneinJ-ng lobe uf the thyrr.:id waa removed and

sectfoned. Lesions were frequenEly found. There wae lymphoeytle

infÍltratl<¡n and glandular destrucËi-on, changes very eLnilar to
Ëhe histclc-rgf-cal changes ln Haehi"moËors dlsease. There was not,
L¿oqreverr âD absûlute correlation beÈween tt¡e occurrence of

lesions and Ëhe presence of antib<.'dies.

'Ihe thyroiditls f l-rsE procluced try l¡ltebskyre group (\^Títebsky
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og rf* 1þS7) rlt Grurrd ool.y by horcfogour tåytoúd Èl¡ttn.
Eubmqurntty rlprrl¡mtrt dl"rlml tn¡l proårcld þ hrtrsoloSour

fæ¡älrrßtsa f,a rrþÞttr by gtvf.ne lngry¡qgt¡t tnjrctfmr of

hcg th¡rqlobulf.n ovrr r prolrngró g1¡r' Gnpl¡grÈ f*rtsg
rnd precXpf,Èrlfn¡ rnslbodtcr rg¡fsrt mbbfß útnËofd c*trrot
rLro rpprgd (ttlt.þfkyr IÐüS), âÞlorpËloo r*pælmtr ¡br¡d
ghroo cyplt of ¡nËíbody !,a rrbbfs mtl-hoå; Èâyroüd ¡ln¡û. 8æ
mtfbüúfu ¡areted only yttb tho råyroglobtrtln wrd f<¡r Lsnl'-
rrtloü| sghets GrCIlt-Ëelcttd rLtt¡ ctrÈ¡fn thyrogtobultn¡ frar
otnhrr rnt^:rlr (¡.F. bsf) rnd ¡ r6ltl prrß rresgrd rtth tbyrelü

mültæ fron ghr nbbåÈ icse!'f,.

wf.trbrty (195Û) rtnrrflod thr PËop.rüter of tbl clr-
cutrtlns rnÈtbodl¡¡ ln orporl"omtst aalntlr tn úfcb tbyrof'dtrlr

hrd brsr lndt¡c¡d by tmuolryterl, grchotquoa.

l, Droatßrrblc by tr¡rñüd cell h¡org¡luËf,n¡ttsn.

l. FrrclpltrßÍm ôamrtrrbb¡ lo trvccrr¡bl¡ Gltrl, cÍttrcr ln

f tuld u¡tlfr t¡r Ls grl ulfng thr Oudtn sr ûuehtffLouy nrßhodr *

ll*o grrcipftrÈr 1l rolubL; tn trc.rl rnstgæ rnd r rhrrp

rqnlrnlmçt ;ot¡. crn br .fgrbttrhod rrhcr¡ nrf.tù¡r ültlgm oçt

rntfbod¡ rr¡ dræsrtrrbf,o ta tb+ tuptrnrtaüÈ lf,ser rævll of

thr Þrcolptertl lsr¡Lf .

3. FtIrË1m of oolplrqme $ee$,!|, rsth vf'tlr r ohrrrotérfl"rgfe

cr¡Evt rhmtn¡ lohlbÍÈto,a f¡ toCu of rntltÊ¡¡ tlle.tt,
4, Pl¡rlv¡ cutånGoue rnrphyl¡¡tr daoortf.C.a ln3lbody.

!, ântLbody*r¡ßtgæ eo¡Þtgrtf,tn 1r s!¡c dsoartr¡trd by thr

tfuoruoftt aatlbody trehntqur of Êsqll '
ó. Inmt¡¡d rrbbtËr gfvr dLnct rktn È.rËl of, ttrt drlryrd ÈYpr.
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&e anttbodLe¡ detecoed by coneplæemt ffxaÈfon ¡nd t¡nned

ecll heæaggluCinstløl Ë68Èt are doubÈle¡e dl.rccted tcgerd¡

dtf,faranÈ antlgenfe cooponeqrts of the thyrold gland, aÍnce thay

al¡o do nct correlate @xectl,y.

Ttre sernm factors tuve ottrer ch¡racterl¡tåee of, antlbody

aecording to lüftebskyi rnlgrating ln or v€ry nêår the gama

gl.obuLfn fracglon and "rore or Leacnn eËeble when hesÈed to

56oC. for 30 nf"nuËeg.

Jsr¡ea and Roltt (196!-) prodtrced thyroldttls Ín rste uafng

rheep thyroglobultn. ftrey eleo produced rat ttryroiditis vvlth

homologoue thyrotd extract. Ttrê legåüna fn the latcËr e¡cperfËenEg

chrJwed tsro inÈereeti.ng featureol the oneet waa rapld -- wlttrfn

10 d¿yso and ttre Lesione dLoappeared ¡fter a y€x¡r or lee¡ deepl.Èe

eon tlnued f$Eufilzetf.on "

lerpLa.n et sl. (L960) rtmsrf.zed tha ra¡ultc of etx yeare I

anrperlnantal work ln prodrrcfng ChyroldlUåe Ín rabbltc ' guinea

piga and doge by one or more intrEdem¡L tnJectåone of homologol¡8

sallne thyrotd extråct. HeËerologouc e¡çtract wå8 uoêd to cause

EhyroldÍEfe Ln s f,etv rabbftg only.

Ttre severity of the t eclon¡ did not correlaËe well v,¡lth the

level of circulatlng ha¡naggluÈlnetlng, cmplæent flring and

prectpltatfng gntibsdlas, Localfeettsr of gama globulln Ln the

collotd was atr so shorn by Èhe f Luoreaeent enËi-body technlque ln

soile caees. Imr¡nizetlon of rabbf.ts wtth hog or dog thyrold

e¡ßtracÈ cauaed the appeerance of antibodlee far more frequently

than thyroÈdftÍs.

lhyrotdltfa was produced wittr dlfftculty ln doge, and the

teslone werê for¡nd ln 5 dogc ln whucs blood nð êntlbodl.ee w€rG
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detected. Gonvereely, Leai"cne \ùere alwaya preaent tstten

antlb+dLÊs were fcund, Crosg ci-rculat{on experf.oento wtth

5 doga ehotred that Pasotve Êran3fer of antLbody dfd not

cÊuse leelons, and Èhe traneferred anttbody dieeppeared rapldly.

No Leeions were found !n 5 rabblts, in which antfbodles

hed noÈ developed in the blood. AntÍbody waa present fn

? anfmal¡ in whf,ch ttre thyrold vlat histol'eglcally nor:mal'.

When repeated fnJectÍono utere giverr the time faeÈcr and the

number of fnJectione aeemed tc h¿ve nr: lnfluence on tltre

level or on the extent of hùst$logicat aLteretf"on. Ilryroldf tis

occurred ln 45 out, of 57 lnJected rabbi.Ëo. InjecÈion fnto 29

rabblte o,f heteroLogouc tlssue ftr¡m dtfferent tpuËces reculted

fn rulld leelons 1n 1,0 anfm¿ls, and a further 12 an{uals

recefvlng ncrmal. u collofd neduler and canceroue hunan Ehyrrrid

exb;'ect nt thyroldltla wae 8een. A curfoUa¡ foamy change was

seen ln rhe epf.theli.un of several of ËTre rabbit thyruÍds wtto

hed reeef.r¡ed heterologoue fnjectåons" In all of the gufnea

plgs injected ttrere !üetre atùght or uoderaËe lesi.ons, often urt-

eec{,tpeüied by seru¡n antÍbodlea.

Stnee the wCIrk of Rottt, DonÍach, Canpbell and Hudson, and

Roae and IdlÈebeky ln 1956 regrospecÈ1ve ecnrËiny of the ltGeraÈure

hes brorrghÈ forgottêfi ltork Èo lf.ghË' l'he eubJect hae been

revfepi?ed freguent!"y (Srtt, lrêd. J. 195S¡ Owen 195Ë¡ Zleve 1959¡

Rolrbina and Rall 1960¡ [ta1L l-962r,

ftre etgnif{cant PaPers are sr¡unurlzed¡

190S ÞtarLnesco. PoelEfv€ C.F.1. between åEueoue ëßtract Üf

toxic thyrofd gland and eetr¡m of patlente from whom the glande

wëre talsen.
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1911 Papasolu (strrdent of Marl.neaco). C.F.T. ùn 26 of 38

patiente wlth Baeedq'cts diae€.ge, using toxlc Chyrold êxtractg,

and no C.F.T. in norrn¿l conËrolg.

1t15 Beebe. TreatmenË of Gravesr disease w!Èh thyrcid anti"-

serumg "achi-eving a modicum of ouccegs".

L927 Hektogr. FoJLgrn{ Þchulhot demonetrated precipitating anEl-

bodles in the serum of a rabbit whlcbr had recerved injecticns
of the thyrof d exÈract c;¡f anoEher epeeiea. Theae anELbodiee

reacted wlth thyroid extråcts from the dug, goaË, guinea plg,

horee, rebbiE,, sheep, deer, racûon and zebra, but not, with

cther t.iseuee. Several workers heve conf irmed thia lach of

speclee speclfÍcity, buÈ Adant and Spehl (L934, eouLd not

wholly confirrn it. 'fhe anti-thyroíd gaÐma globullns found i¡t

Haehinoto petients by lloÍt,t and Doniach (1y57) dld n*:t react

wi.th thyroglobulÍn fram rabbiÈ, reÈ, sheep, pig, cor oË hr¡rse.

However, thyrcgLcbulln froÍq Rhesus uonkey or the ch;mpanzee

cross-FêacÈed wLth the hu¡¡an antlbody (ûwen, 195tr).

l9¡3 ]þgeg showed Ëhat colloi.d exÈraeËs injeeted eub-

cuÊanegueLy caused a gianË-celI inflamrnstory reacEic¡n with

eplÈhelioåd cella el-milar to the tubereuLous reacticn.

L942 Lemag inJected hr¡men Èhyroglobulrn intc, rabbLts and

detected circuleting precipitins tû rabbit thyroglobulin.

Myxoedema occurred in Ehe irumur¡i-zed rabbfts Ín a ferE insÈancee.

L959 9!il%p,t al found no cross reacËicne wíth thyroid extracte

trfJm rabbits ür ratsr üE pork thyroglobulin, when ueing tlre

haeuaggluEfnstion Ëest with serum of patienÈs witlt chronie

lyrnphoid (Hashiuútote) thyr{".)ídlËie, but serrrü from rabbita
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fiur¡nLsed wf th e¡tÈråcta of normßl htman thyrtrtd Èleeue roecÈed

wåth tJryrofd exÈracts froæ ü¡any epecies.

It appeara therefore Ahat hetero-f.wlr¡lzgÈfen producer

antibodies whl,ch react ui¡h Èhyrriglobulin froq a broed ra,$go

of enimel species, whereae fso-füm¡nlzaÈlon prodrrcea ant,l-

bodfes wlth & Ea.rrf-r$r range of reactf.vtty, cølflned Èo tåe

epeclee end poastbl.y Ëo closeLy related epeelee.
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Êr rntlb'odt¡r fE hm rætl rùtcb arrßt rtrù tàtro-
gl'ob'sltn l¡ tilÊfg1Èrüm nroûloct rtr fsnü fD th. fnl-
¡lotutla frrail,oa æ rl¡ccroFÈosrcl,c nrlyrl,r (rotËßf Gnnbrrl
üú DEI¡êhr 19t8). Íhll ¡tobutf¡¡ of f,rrhf,mGo rrË¡ yÊrtdrd
thr oly frrstlm firûCtst rftb tåyro¡fohrlla to gltrr prr-
ci,plßrÈf,q rrectloßa. ânrlboüiu ü.!il damrùurÞlr oal¡ fn
tår ¡ur ¡lcbtltllr of prtheloûrert, ..s.a rbr tdaßl,t¡ of Ëho

frrs;lonr obt¡lncü by rl*oßrophorutr ürt emËfn d bt InlEo-
rlæcroBhorrtlr. Aa r*grr¡ry bfth lrtrrf of clrcurrHn¡ rotÍ-
bo$ tr prrrnË la til. ßltlt (r¡ rrch rr 5 ç,,rËd, of rlru)
S¡r¡¡r Íürc{pttla trvllt remly æe¡rd I ry, sf rn$.body

grotrfrlrtr. t* t{¡r brrm rftrr tünflrËfoü¡ rl"tl¡ terrlgn
proÐfüt (lolttf Grrpbrll, æd Donl¡ßhn 19$B).

Slrr trn tfl. G¡ta. of [rrblætsrf dtr¡tm ¡irrr r ''flþbtÊ
prrelgftl¡'n cuÉvt¡ la Stftb tbr ratl¡o f.r cmplrtrly prr-
clplßrtrd 1s tbr rqtæ of rattàed¡r ncrlr, Otbrr t.ßt tlrn
t *nbort. floee'ul¡Ëfat'r rygû €urv. 1Ê rhlch tbr rntfgq 1l
rnl,uþh ln tÌ¡r rr¡too sf rüglbosr uerll, ührlÈåptr (m lrrre
!) llner l¡ r¡rr grl dlffurlæ prrolpftrtf,m ro.Èl úndtart¡
thrG, s¡ìt fb$ sm. tüËlgc tn tår collstd trlm FrrÊ tn sbr
p'trcl"pLÈfg rfloÈ|ffi.

OoudLrn ândrrrm roó Otry (XÐ59) h¡v¡ drrtri.brd I E{r6*

Fræl"pfc¡th¡ rnttbody rÈtch socrrrr¡d ln onr of th¡f,r srElGG.
rt¡t¡ htrtologforlly pr6væ trrblststr dllrm, Ibil ratth{rdt
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Ëo tbtso¡lobulln fomd r olmr trl¡c i¡rtnd of Èhr nnrrX

rbl-tr llar of prrcfptcrËtoa fn ¡q (þahtrrlmt r¡rr grl 4å.ffurton

ttttrr. IÈrtr aÈuaÍm rwnlrd tår fellüln¡ p¡þprrtLttr-
1* tñr¡ ühr r.tctfet hrd thr ru rprcLffn{ty m thr u¡rrl
p'rælplÈf,u lfnc fo*ud bt ratf¡¡-utlbody nrctloo.
8. Thr rrnn .rhlblc.d f,trbtblttry rnd nùrnstn¡ rfÍrcr¡ fn

r¡rr r¡d f¡ ftuLó û.{f¡ rftb æhcr¡d p'rrelpLttgrq|, ßmhlrcto
ll;ìr,
t. lbr rtrlnLag g,ropuCl,m of thr sl¡rr lÈnt fndl,c¡t¡d tbr¡
Èß cclncfdil rltù I rslt of hl¡b psöËc¡s ßfiGmtrrBlor rfrltrr
te thrç forsô fû Ëh. ururl çÞfiFr rblt¡ 9ræfptßrn ltlrrd Þt

otürç [¡rhtrots trrr.
è. [tr r¡rtn ûryï ãr tratpËlogrlLt btsb ttcre ln thr t¡mrd
cell brrr¡¡tsßtarß¿ou t.aË.

Oq¡ölr rt rtr tßlÈeó tbrt rürt of ebr proprrtftt of tùlr
rnttboå¡ b¡vr brm dmctLb¡d prwl,onty tn dtËfæmt ec,ñEsËt.

1o uplrta thr rrrul.È¡ of thrfr cprrl.ntr thry lrn¡û.tßtd thrÈ

tbr rærn coetrl'a.d FotæËl.rtly rrttlvrl.ot ¡nüthoü¡r vhteb for
tqtnæn rrltffü dl.d rct prrafpfÈrßt rtth honolo¡orr m3igæ.
Ià¡ murr lfær ltörrt. for rm G,f!. ltvr ttrr rurnl rypr of
rúrotloa of, tmhlæÈô trña, r rrbtùr prretgftt¡ llar. rbfeb

i¡dXerËrr tbr prilfiÉ. of ¡ a¡lt$nl*s rnttbofr, ËGcr th¡1r
ß.rn **poÈm8lrlly anltf.lr¡1,6Ë*Ì, Ihl rnhtsctng rtfeow sf üü¡l,r

trrur *m rdd¡d to ctrülts trrr tncrgrbL¡ ef ¡fvtn¡ r prulpi,tta
r.reÊl.oË trd thr¡l ¡uÈhorl to pottrrlr*c tl¡,rt æ[J .rúl cffitrl$Iag
nf*ed rntlbodtr Ðü rrt b* rbtr 3o glvr dorùlr pmoLplttn ltnr¡
rl.tå r rla3tr rotl¡m, GoaËrrúT tö th r¡rr¡rl brllrf tt¡rt dcÈlr
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ltor* åaðÍcr$r Hû rl¡dlrr bsË trlìlürgr ¡r¡¡Ëf$rtü r tf thr
r.fr[ osóBllDr r drGr¡r. of, rstlb@{tùrt of '*hr¡rtlu' C¡r¡n Ëlnb
trrc3 rÍ.tb Élff¡rmÈ rlt.r sa ¡ùt mûf,3m, I llooud ltrr ny
b¡ fonrt fn tbr reor of ætLÞoty uor bt tåe rueCl¡n of
r ¡reæå ßtpr sf tô¡|,þody rl.th rn mcÍtü-mÈlbo'útr coryl*,
rt t dttfrrmt rLtr oo Èhr retl¡a.

hr ¡actbo'ty r*eel"ll¡ fn grrcfptt¡üloa rtro r¡recr ln
ûhr hre¡¡lt¡tlnrtLc's Ërtü. Srrr cæÈrLnfng pcref.ptÈlar

urrlrlly trtnr hfüb tis:rr fû ;bâ lr¡mr Ë.rÈ (AotÌt rud Þæt¡Ghr

19!t), *ltkorgh æ*ulmrl dfrerrprael,m vrrr forn$,

lotrss (ufr¡ùHrh.ê) hu rhum tårÈ thr uor¡eÈ of Èhyro-

gloüullE rquårrô ¿s fßh{ÞfÈ hur¿¡fugiprtton of Ìhyfo-

¡toùtrtúE cortrd erllr dorr ûoß Gorsrlrgr urntLy nlth tù*
h¡ttùluËlsrÊtoa tfÈrcn rnd ruE¡mtt r\rü Ëlr esútntnf pffir
sf r wl8 nrü sl raelbcüt ll r¡rrf¡blr frn trrrr ?.s 3¡r\il.

lhr hee:¡¡luttnrtflS rnËÍbody r¡l for¡ad lü rùc arn*-
Elo,bnLln frretfor b¡ rl.rctrogorrtåe r¡rrlyr[r (Cll,nr, 8rlækor
raü treoht, 1959¡ thulrra, iolr lnd ttl:¡ttkyr 1960). åbtorpËtæ

oÍ grrolpfßt¡rr frm r [¡lrblæËo ltÍut råth tùyro¡toùt¡ltn brd no

rff¡ot oE çhr ærrn Ëttrr tn thr Gt (mrfs ühfrotd) ùr.tr
taül.ortl,n¡ sb.t raÈl.bodtrl rrr rrnrtrÉ; rnd dtrslËßB f¡a oar

tüotåtË.

lhr uelgm fo Èoßlc tlr¡rodd ¡lrndr rh,feh Él¡m ccplræt
rltb .üËt of prtlcnr hrvtng firtht¡roÈora and othrr ttryrofd {l.r¡mu
lr ütrtlnct frer th¡ro¡l"oÞ'ull,n (lrottür, Inlyevtn rnd Wrddu,
t9$Ï¡ lnfs¡ md D6trcb, 1f5ü¡ âadrrlm, Ooudtr rnd Ou*y, 1959¡

lrlyrvln r¡¡ú freùttrr lFSf] * 8rül cmüflntn¡ oorylornr-flrlrg
rutlbody t& tbttsttotultn (ûlcb rrr rneom) üf,r dirfLnçufü¡d



1l

i:';+i',. ÉJxi€ ¿rsüåt,*:n¡"[rg errtåhe;'tly Èe l'"ire $15"¡l.rr¡":?t¡¡e1 enÈt.¡ec a"tü.

$irtm. ê ßetn;!Ð contå1mlng ent{hodl.ers agefnet thyroglolrulln ft¡red

ernnnlænü w{th. severål Ciltstlons of anÈf.geu, buÈ cr.n¡,grleueæt l,,res

nüt ftt?e4 r¡rhep Èhe aenn ¡oas dlluted. ffi,e opg-.oe{te ettuatlcæo

t.D. cmpteoant f'ln¡tfon át htgh ðnna dll.utlona hrås found nlth
the slero¡øeL antl.body. The reecËhrfty of, ¡ E€nE f,or thyro-
globulln eould be ¡brorbcd out rulth thyroglobulLn uftt¡out

af,føetlng Ëhc raaatlvlËy for tha EtcroamÊl onÈl.gcn. @nÈrl-

f,ugad dcpoalto wl.Èh e hþh ¡¡{.crogmaL antl.gcn cürtsnË contal,nsd

very Llttle todlnc and no thyroglobulLn.

ltrß antl.body whleh flrþd cooplænÊ wlth thyroglobulLn
g1¡o enÈcred lnto the pirecfpittn reaeÈlon, but ghe antlbody-

sntlgÊo preclplteËe wa¡ capable of ttxfag cooplænÈ. In eon-

tre¡t, the uor¡¡L llashl¡oÈo aen¡¡a contåLntng anÈlbody would yleld
a preclpttate but r¡ould not fir cæploænt rlth thyrogX,obulÍn, and

the ¡nttbody-a¡¿1teo' prectpltaÈe would not fg eæplcnsnÈ.

ftre entlgea 1r precent la ur¡ch gaêsÈGr consaoÊrrttons fn
glendo f,ræ per-onc wlÈh Grave¡t dlcGrac ch¡n fn nor¡n¡l thyrotd
tiltua, and he¡ el¡o beln fotþd ln lncra¡sod mowite fn the

glaadr of prtlents $tth "dyahormotrogeuerfcrr (lnborn deflelency

of one of the onsymð nsc€!ðtry f,or producÈlon of, thyrold hor-

uot¡¿) " (luanÈl.tative ontfgen deÈermtn¡Èlonc oa fractl.on¡ ob-

'tpfnêd by dtffsrenttel centrlfugaÈlon ¡honred 851 of tha

rscmlcreble antigan to bê Lû Ëhe ntcroronÊ frsctlon (nottt,
Dooleeh, end Gor¡atuen¡ f960). the anÈlgenfo poÈency of the
qlcroeooel pellet var tmåff,ectad by ÈreatnenÈ ¡slth rtbon¡clcaoè,
pytophogphate or dllute elkell. mrLg wldæce suggerted Ëhat
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Êho rûct¡ù rrlr düßfâGß frq rùÞorarl nilÀ- th¡ læt gtrf¡ær

"prborphollpær C" dåd Esß cbrûS. thr rnuLgmle rccÍvlty of Èh.

¡l,erotnrl, prllct dæpf.tr df*rr¡l¿c¡ ef l¡rlf sf ülro phorpholüptd

€oÊßü[3. rhl ü¡ßlgra nr df|treyüd by trütraç rfËh rtrcohof,

rsGto{ilr, buËluel, deoryoboltr rnd nsû*teûls drttrgmt*, ßr¡rglln

rnd by hr¡cx¡û, te l00oc.

lbr væfr¡fsar tn tb¡ ¡nflgm Ganùffit ef ?trtüú typu of

tbyroLd glrnd tm aot du* ¡olrft to srllulrrtÈy of 6,lrod'
Drraryrlbon¡*trfc rctd drÈrrnfsrÈtmr ¡horrd rh¡c, tbc fscratr.
of rntlgm GûËtmË of torLc thytolÉ Êl¡ürc Hll Ë,ffi9;r Ì,hm Ehe

lacrurc sú t&r nualrle rctd cdt.ü3 of r rnl,Ê nmr of, Efttur
lbovr thr lrv;l ts norul Èf¡lrn* Ih¡ levrl. pû üËtgo tËû

fsrqd Èo þr hfghrre ts gl.rndr of, prt{rætr wltb nolË ævtre
byprrthynoldtr*" Prolon¡rd tnJracfqü of Ehyretnrphtc horænc

lnto rmhryl l-rd co r rl¿Elftcrnt Éöll of rtcrormrf entl¡m
(lÐltß, Ðmlethr tfLlrsa rnd Cor¡chnrn 19ó0).

tolboror ¡t rL, (19é0) d¡qmrÈmtrd eyæBlmnåc LocrLLlrülm

of, rntf,bsül bf tho ßecÈr¡igu¡ of, Çomr rnd t(rpkn (1S50) rnd

rtgslbutrð thÈr ßo tbr d.croro*l r'nefboty, rfnec Ètily forud tç
mly l.a rcrr Gertrfu¡tq¡, ttrår cvnplermç*flx!,nt rnÈtbody. tha

fi,rrttem cf cmçhilErß by thfr üßlü,ft rnd ltr cortt pãrdfq3

¡nülbntt rr¡ br fshlblçrd by r f,rcüor os frotört frlmøB In Èbr

tuprrnrüßrG of tbyrofd tscilcgr frsil rhtch thc erllulrr rnElSm

h¡r bmn rmsvrd by cctrÀt'rgrtim, &d la ¡tm ¡paeúær of

tcn¡û rnd mllvr (lrotger rnd trLyrvia¡ tt¡óO) .

trro *aßltmr ln glrc collofü of h¡nro Èhyrotd gf,rndr æc

d¡onrßrrblo by Coørt flusilrcmt rnÈfbody c,rcbnfqul. 0nr
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a.reËl rlth thr precfptt¡tflng rod brcorgglutf.aetLng laËlbody

Èo thyroglobulla, ê$d gfvcr r ct¡lrrëtcrÍlËLc prttrrn of,

f luotelccßcG (f lrtc 9 ) . Aattbody Èo tlrc otlrrr ltrfn¡ wlth r
hmogmrou¡ fluorttcoûôc (Pl,tEð 8) '

noÍ.tt, Donfrah, Tfl.lrou cnd Gouchn¡n (19ó0) IGP¡r.tcd tbe

lccond colXstd ¡aËt5ca (CAZ) f,rm thyroglobulfn by coltm

chromto¡rrphy urlng Ch¡ nrthod d¡¡srlbcd ün Prg,c I25 .

The rn¡lbodfeo Ëo ttryroglobulfn ¡nd th¡ nícro¡m¡l rntlgrn

btv¡ bcen rhm by orny sotkcrr Èo bc ln ttrt g,rmr-globulfn

frrctlon of ttruu, Pehoy ¡nd Ooodo¡n (1960) rhorrcd str¡e tbo

rnt{bodfcr to thyroglobulrn h¡d cedLrcrrtrgloñ eh¡rlotcrf.¡Blcl

of both 6.6 I rnd 18 I gtml-5l.obullnr' the rntlbodfor frt

ffvr ttrt ycrc of GhG ó.6 S Èy¡n whi.le bogh ttPGt wo¡re Prc.æt
lg Êro üart.
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NüIßS ON THE DEFINITION Otr HASHI]'íûTO'S DISE¡ISE

Di.agnocle of, thyrotd dieeaae Lo unfortunacely not aLwaya

satlrfåctoqy; dLfflculty srt¡ee portieularly ln the regton of
the thyrofd dlaeaac desLgnated 'rthyrof.dÍti.¡". ThG difflculty
fn claaeifle¿tlon of thyrold dlceaae lfes Ln the f,act thåt
th¿re arÉ åt lea¡t Chree dfff,erent vlewpolnËo fron whl.ch

dlagnorlõ nay be ¡nade. (fhyrofd df¡eace La not unf.que ln thfe
respect; however {n respeeË Èo thyrof"d dleease e partf.cul.ar

Eet of cl.infcal clrcr¡rnstancee uray have s Ìú1da!.y varlabLe norbfd

anatonÍcal ba¡fa. Accordfng ro [bsns (1948), u'claccfficatlon

baeed on aÊtlology al"one 1¡ tnpoae !.bl.e, and one baEed on pathol-

ogy or pþei.ology alone fnemrplete and êven mÍsl,eadlng.'o)

1. Patfents uay be cla¡sfffed accordlng to thc BÈate of
functLon of Êr1e t"nyrof.d gland. llere thê$€ le a good agreeuent

beÈween Ehê cllnLcal stste and the bloct¡emlcal. data. Moder¡¡

techniquer glve å rêåsonably preci.ae ¡rleasurêænÈ of the

retabollc acttvlty of, tne gland (H,amotoky and Freedberg, 196ü).

2, Gllni.cal dlagnoeie. thfE courplex process ls well dt¡euaeed

by I'Iayne (1960) . Conôcfous and unconaelouc reaeonÍng 1e app!.fed

by every cLfntcfan, takfng lnto account the naÈural hfstory of
the conditlon, the sLse and consletency of the gLand, and the

pres€nce or absence of r]¡Epto¡DB known to bc ae¡oefeÊed wf.Èh

subnoril€l or exceaalve output of Ghyroid bormone. Ti¡ere fa

Juatiflable unccrÊafnty Ln ttæ mfnde of roany clfniclans 1n the

dfagnorfe of thyroidi.Èlô. This f¡ üo sor€ e¡ßtent due to ttte
advenÈ of cerologlcel Èeehnlquee;

3. lbrbtd anaÈæ{sal dlagnoeie. The pecullar difflculty of
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of the pathologist ln ühyroid dleeage eontråeto w1Èh i¡fs

oatiefactorLly authorlÊative poaltlon sB the finat arbiter
ln the æaJorl,ty of casea of hr¡man dleea¡e . Ml.croacopÍcally

and hietologfeally recognizable cÀraraeËerieËlcs Érrê grouped.

Infereneea {rrs drawn accordf.ng to general- prånctpleE of
pathology, buÈ llnrltattons åre great ln thc etudy of, llfcle¡e
and altered tt¡eued ås they appear ln paraffln ¡ecßÍon¡. Dlany

feeturea ere cosnpn to the different groupa of tiryrold dteea¡e.

It t s generally agreed ttrat iË is fun¡roseLble to tell the

funeÈlona1 ctaËue of the gland wfEh any degree of certainCy frm
fts hÍetological appcarance. Hypothyrotdi.sn nay be preeuned

where atrophy and ftbroais are extenstve. Thare t¡ eeallopi.ng

of ül¡e edge of tire coltroid fn ¡reraffi.n ¡ections of hyperfunctlon-

lng tlraue ¡qhfcl¡ may be due to lts reeorpËíon, the eelle sre

numerouo and tall., and tlrey ere gfouped ln eåall and tnfolded
folltcles, the oppo¡i.te of thefr steËe fn oyxoedema. The cêl-
lularlty of the gland fe , hor¡ever, greatly f.nereased in caecg

of fnbonr ertors of homone synËhcs{ü (Stanbury,L960; MeGlrr,

1960).

There ts conefdersble divergence of, oplnlon auongeÊ patihol-

ogfata in Èhe df,agnoot¡ of Ehyroíd dl.eeaee, partlculerly tn the

group of condttl.on¡ embraccd by ths teÈ'D thyroldi.tfe. 1o quote

ttern,er (L955) ín Èhl¡ conte¡Êt; t'Pattmloglc crl.terta are Bo

confueed &hat certefnty of laboratory dåagnosls fa lmpoeaibl.e

Ln nany, ff not moet fnatancee , and dtfferent patliolog{ste rray

interpret tlre ea¡ne aection tn wldel"y varyfng ways. Thfs Lack

of agrecæenÈ ¡nalqeE Èhe aceuraey of etatletlcal data derlved
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frm dlff,erent ¡errea dublou¡, and even wtGhln a aerl.e¡ ehang-

lng erlterÍ.a requfre eontl,nufng cla¡ciffcatl.on of ca¡e r¡clssf¿!.*
Hasard (1955) expresses elæflar uisgtvi.nge.

H. tiashluoto fn LgL2 deacrfbed q hl¡tol.oglcal paÊtern in
the thyroi.d glanda of four mfddle aged woüen !úho håd goitrec,
but no strlking stgnc or eymptorns. (tte pattent had been hueky

for a nonth before operatLon, one had recently suffered fro¡n

i.n¡ow¡La and palpitations, and one had complained of a feeLing
of tlghtnes¡ in the neck end elight earaehe.) Malfgnancy war

euapected in each care snd cubtotal resectione of the glande

were cerrl,ed out. Tha progreÊE after operatLon wae not re-
ported ln great deËair, but eonvareoeence lra¡ prolonged, å1-

though health ltaô eventuaLly regalned. It ie not cl,ear whether

all received thyroÍd preparåtionE; fn Ëhe eum¡ary tteahiuoto

etEted: 'Tlater, after the oparatl.on, there rûas å generalfzed

@edema which dlsappeared afger the exhibj"tion of thyroid prep-

aratlona.rr He esncLuded tl¡at 'iTÅre operfltl.on cåuoe6 the tunour
to dleappÊétt, bttt one muet avold too e¡(teneÍve a reeecÈfon. To

leave part of the tu¡nour doeg not do any hsm. Thte part wfll,
after ê tÍne, dl"aeppear e¡rontaneoualy"" llor¡ever both Lobee

resained enlarged in one case,

The i.ncidenee of Ëhe conditton 1s vtrtuat ly iruposei-bl,e Ëo

detemLne. T[re helghtened intereet tn Haahluoto's dl.eease hae

brought about sn incre¿ee tn the frequency wfth whlch Ít fs
dLagnoeed, whll'e past reportc vary with the source of ¡r¡aterial
and becauae of the dtfferense of opfnlon of pathologlete makfng

the dl.agnoais. 'oThe deterulnatLon of the prevalence of ¡Èruma
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lyuphouato8a fa be¡et wlth certal.n dlfflcuLtfea of dfagnoetic

lnterpretatlonrr (Il,azard, 1955) .

l{cConahey et a1. (1962) claiued Ëtrat the incidence of

struma lylrpiromatoea 1e increaairrg. In 1,958 ft oceurred in
13"/" aE the goÍËres removed at the Mayo Clinfc, vrhetreae in 1939

the Lncidence rúaE Less than 17o.

the condition is mosÈ eaaíLy diagnosed ín r^romen ín the

tirird and fourth deeades havÍng a finn, emooth goitre and

acconpanytng evfdence of hypothyroidiem. If there ie a pre-

ci.pítln re¿¡ctfon wlth thyrogLobultn ir¡ the agar-gel dlffusion
Èegt the diagnoei8 ie certaln. trr¡ the absence of the LatËer

sour€ caaee of colLoid goitre Elay be diagnoeed ae caðe6 of ÏIest¡i-

rpstors strunûå ¡ both Èypes of goiËre $åy become smaller on Ëhy-

roid medícatÍon.

I{omen are mueh ÍÐre frequently affected than rten, and the

condftion Ls most eonuonly seen in Èhe latter part of the repro-

duetive life. Chi.ldren and elderly pattents heve been reported

to be affected. The functiona!, Ëtatus of the gland, Judged by

clinical crfÈerla, is rnoeË conr¡onl"y norma!., but lt ls now

suspected thet the conrnon outcome, usually after rnåny yearE,

1n myxoedena. ilypertlryrof.dfsm ls someti.meE seen.

Bi.ocb¡ernlcal" studíes show a varfable patterï. There te

cormnonly a dlsparity betrveen the baeal uìeËabolic rate and the

uptake of radi.oactive Íodine (r13rr, the letter being normal

or hLgh even in Èhe presence of clinicaL rnyxoede¡na and a low

B.M.R. (Donlaehr and ttrrdeon, 1q57). 1131 is dtscharged from the

gland by potflssium perehlorate admLnisÈration (Morgane and

Trotter, 1957). The protei.n bound end butanol extracËabl-e
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radloactlve iod{ne level¡ aÈ 24 irourc are uauålLy raieed, and

ttre 4å-hour placua lt3l actLvfty ie often hlgh even lf the pa-

tfent ir rynoedensBoua.

Tåryrotrophic ho¡¡rone doee not i.ncreaee the tt'31 uptake fn

tla¡hi¡roto glande, ln eontråst Ëo the nomaL letrere Ëhe tirree-

and sfr-hour readingc are fncrea¡ed troo- Èo three-fold (Levy

et tL., 1955; SktLlern et 81., 1956). Thyroxfne depreeees the

pitultary ln thte eondltion, tn contråst to thyrotoxf.coaig, ê8

$eaaured by the uptake of lt31 (Murray and llcGirr, 1960) ' Sev-

eral, groupo brave stþIdn Èhat the ¡erum protel.n-bound iodine Level,

te higher than the level of butano!.*€*Ëtacteble fodlne, whfch

ta Lnterpreted Ëo indlcate that t|rere fs productton and dta-

charge of sn abnornrsl fodl.nated proÈef.n, poaafbly reaembtlng

thyroglobulln.

Foeat thyroiditi¡. FocaL l.ynp'hadenoid Leelone are coumonly

Been fn sectiona of operatLon and auËopcy epecfoene of thyrotd

Èisaue. In the greaÈ nraJorl,ty of cases they appsrently pro-

duce no e¡rroptoma and do not constftute a clfni.cal dÍeeaee.

Focal clungee reeenbllng lyophadenold lesione fn thyroid
glande of elderly wonren sre comnon, and correlate well wittr the

occurrence of complement flxlng antibodiee to toxic thyrofd

rnl.crosomes (Goudle, fuiderson and Gray, 1959).

Lnophocytlc thyrotdltia. Tlrte type of ttryroidltl¡ fe described

by tl,azard (1955) aE a goiÈre contafnfng uruch l¡æp'trcid tlasue

buË wfthout Che typ€ of eptthel.ltm¡ four¡d Ín Haehlmoto's struun,

and ueually oceurring fn a young ry@€¡n, 8û adolescent or a

child, Generally there Ls no clfnLcal evidence of hypothyroidiam"
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Gribetz et 41. (1954) reported consl.derable differences between

the butanol-extractable and protein-bour¡d fodLne levele tn sere
of a number of young gl.rle whoae Èhyroide ahowed Ëhle change.

They suggested that the diffefence was due to an ebnomaL clrcu-
trating iodinaÈed protein.

The natural hietory of thle group of patienta hae not been

Etudfed we1l. It uray be an earLy fou¡ of t¡rmphadenoid gol.tre.
Itsehluoto's dlgea Be associated w{th Ë ogiE, Buchanan

et el. (196L) eoupared data of 5 patiente who had both thyro-
ËoxLcoeie and lþshtmotoue diaeace ¡ri.Èh 5 euÊhyrold caaes of Haehi-
motooo dÍaeaee who had aome cll"nieal featurea auggeative of thyro-
toxieoaie" rn the euthyrold group the 24-hour upÈake of radlo-
iodine wag i.n the thyrotoxic rånge, but {n all of chfe group

the PBr r¡ae well wlth{n no¡r¡al lrmits. The z4-hour 1131 uptake
was suppressed by Èhyrorclne therapy in all of the euthyrold pa-

tíente, but not Ln the t!üo easeg of the hyperthyroid group ln
which the test waa done. High rt'31 uptake fn the preeence of
a normal PBr i.e therefore a valuable di.agnostlc lead.
The hfstoloefcel dLagnosÍs of llashl,moto'a thyro i.dtüls. lrlhereae

the c!.lnícal pfeture aa¡oci.ated wlÈh tla¡hi.upto'¡ thyroidl.tÍE has

been deacribed Ín greater detafr aince, nothing haa been added

to Hashiuoto'a original deecrfptlor¡ of the hfetologÍcal changee.

Hie susÐary of the findfngc !ûaB;

(1) Rfch fo¡¡stion of llmphold folltcLee.
(2j A arrfktng change Ln the epithelir.¡m of the

vestclee and thelr conËente"

(3) Extengive connectfve Ëie¡ue growth.

(4) Diffuee round cell lnfiltratLon"
The eplthelial change, ealled variously today oxyphil.ia, eosfno-
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Flrtes A snd B. Ph$tof$lcrogra¡rhe c¡f H 6. E eectLcn oE thyrsjld

tf"sgue ln whfeh .flt¡rc¡gl-e ls a rrro'¡*l.nenr c(ilnponenf oi: tha

Heght"rûotr) leelon. IeLandg of AAkangey cell-s tne surrorrnded

r-,y an fn€l arnnstory lnff I trsÈe ln whlch plelru eel'L¡ are

aJ-inr8t aO freqqcnt re lymphçcytet. Eolfnophlltc partfclør

!n the lnflaçmrËût , €rudst" êre prebabLy the renutn¡ of

eplthellel cêIls.
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Plate C. ll¡¡hfnoÈot s dl¡e¡ca. In Èhfs aectlon of Ëhe

glcnd chcngeo ln the collold srG prmlnenË. V¡cr¡olea

tn the coLlold ere uór¡¡lly relaËed to celle or r€mnente of
callc. Ths ep{thellrn of the largaat folllcle le ebsenË

ov6r trso-thlrd¡ of 1Èo cfrctnfetrensa. Sma of, the csll¡
ln thc colloid h¿ve Êhe ctr¡r¡cterl¡Èlcs of o¡crophegsc.

OÊher¡ h¡ve Ëhc cppearancê of apttholl,rl ccll¡.

I
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phll.ta, Ackanezy celL change or ttr¡rthle ceLl ctrange, we8 dË-

aerfbed aE a granular clrange. Ths cel,l.s atalned reL1 Ln aone

årreal, poorly 1n other¡ and eho!üed a varfeble affinLty tox

Fleuuifng'¡ ¡oluËl.on, Sudan III or Scharl.acrr red. L¡ruphocyÊes

were Ðeen Ln tkp cell body and bcÈrrcen the caLls. Changee

1n tha col.lotd rûere also deecrfbGd - dcgeneratl,on and ttre

preEence of ep{ttrelial cella and uaerophager.

It would seee bect to broadÊn the hLccologtcal erttertE

for the df.agnoe la of H,ashteoto'a dLoeåtê aounwhet. If ft ls
accepted thst l¡'rphocytlc and placma cell fnflltretlon, ePlthe-

Ltal hyperpX.asi.e and oxyphilta, and ffbroste aúB thß ueln hfato-

Iogfcal uanLfeatatfone of the conditfon, LÈ i.c not unreasonable

to expsct the relattve prourlnence of each of theee feaÈure¡ Èo

vary f,rom caËe to case. Ëla¡htr¡oto lndlcsted ae m¡ch himself .

Since the relaÊfonahlp of focal to dlffuae thyrofd{tia 1e

obecure, a dlstfnctton elrouLd be nade between the Ë¡¡o condftíone,

even though the lngredl.ents of, the latter are prerent ln focel

lesl.on¡. Woolner, I'hConahey and Beahrs (1959) cl.aaEffLed the

pathological etatue of glands of 605 cagee of o'thyrofdltl¡ of
Èhe tlaghl¡roto type'r aeên durfng a z7*year perfod aÈ the l,fayo

Cltnic (aee lsbte 1),

lable t

)

CT.ASSIFICAIION OF HAST¡IMÛTO' S ÎIITROIDITtrS.

Dfffuee thyroldttia
Pronounced eplthelfsl deEtrucÈlon . .

ûtcyphtLte epithellum . rr ,. co .

,

t{r¡nber of,
ea3e8

29

36
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Table L
(continued)

varled epitheltal ctnnges a3iirfüîdomfnantly .. 106

L¡mphold typê (Lncluding l,¡nnphoaarcoæa)

aa la aa

Nunber of
ca8e8

.. L7

.. 57

,. 360

Thvrolditls wfÈh'rhvocrolaatÍcrt eptthelfr¡n

Foeal thvroldftls I

aa

al

They accepted varfatlonc wlÈhLn a theue of Haehfmoto'e

orlgfnal, dercrtptl.ou: f,or exauple, e large proportton of cåscg

fn whfch there ¡se¡ denae llmphocytfc and plaena eell' lnfl'ltra-
tlon had m!.nfrnal hyperplaetlc or orryphfllc ehange of the thy-

rold epfthel,Lun. They wcre cautfoue, however, Ín drawLng CoD-

clu¡ione a¡ Èo tlæ couroe of the dl,aease aE contecutÍve hl.cto-

loglcel ¡oatèrfal is not frequently available. The freguent

occutrrence of myxoederna suggeets a Progre¡slon, but ttrey guoted

a care of. a riromån who hed noderate thyroldftLa w1Ëh nu&eroua

lyuph folllcles åt Èhe age oE 22 for whieh a aubtotal ttryrotd-

eetomy rras perf,or¡¡ed. Recurrent goLtre wae sI$llarly removed

6 yeara Later, and there wat no oppsrent Progrestton of the

hletologlcal lesLona. At thc age of, 48, 50 8. sxrre tLaeue was

rerpved, EÈ111 ahowing spotËy thyroldfÈLs ecarcely, lf at all,
edvanced {n eevertty. She wae euthyrofd, and had a soft Í€-

currenÈ goltre aÈ the age of, 58.
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!üxoedena wa¡ t,he u¡ua!. outc@e after biopay of elttær s

mfnor or maJor portfon of a gl.and dlffueely Lnvolved by thyrold-
fGtc. Recurrence of godtre af,tcr rurgical removal wÊE cqrpn,
but where tlære was extenclve ep{theltal desürucÈLon goitre
dld not recuË. Caee¡ hevlng hyperplastic eplthell.um rere

nore cotrE¡on fn the younter sge groupa, Ga¡es wfGh extenafve

epithellal deatructlon fraquently had advaneed or advancfng

fibroels.
Ttreae authors cumed up Èhef.r irnpreoafone tn thfr wsy.

'f It would eppeer thaÈ ttaaht-notoue thyroldltls ts charecterlzed

æain1y, 1n i.te advanced fo¡m¡, by dlffuae inÈerfollfcular Lnfll-
tratlon wtth plaena cello and lynphocytes. The aseociated epf-

thclfal changee ouggè¡t varying degreee of foLlicutr-ar damage.

SpoËty or even total destructlon of epdÈhellum L¡ preeenË ln
aone careð," They fel,t thåt thcre ¡ras not ¡ufflclent dlffetrencc

beÈween ttre clfnical and patholog{cal findingc fn the four eub-

groups of dlffuee thyroidttfs to lrsrrant regardf.ng any one of
them ae the tril¡e syndrme. there ls insufflcfent evLdence, Chey

etated, to be eure of the relationchlp of focal to diffuee Èhy-

rofdi.tts, and to know wtrether the condttlon ls freguently
progret¡fve.

Pain, Terptan, Roee, tüÍtebeky and Egan (1957) have dff-
ferent crf.terla for the dfagnoole of tlashLmotots dfrease,

nanely:

(1) Dtff,uee dåeEer¡Lnation of, l5mphofd tlseue, wlth
lfoph folllcle f,or&atfon.

(2) Parenctrr¡rural degeneråt1on.

(3) Abeence of non-lynrphocytfc fnflltratton (poly-

uorptronucl,ear leukoeyËee, pl,arna cell,E or gfant

ceLl,e),
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Askanazy cell- change was nsË menti.oned by theee authors.

They stated that they !ùere reLuctant to use the epecific histo-
logic term of etru¡na Lymphonatosa unl,ess a unifo¡m lyrrphadenoid

transfom¡ation of each lobuLe was present. This group ueed the

termr rrchronic non-speciflc thyroiditis" to lnclude glande pre-

senting a varled picture of hLstological changee differing from

Hashimoto's dieease, Riedel's struma and fronn the de Quenraln

type of, thyroiditi"s. It i.ncluded ceses tn which Large numbere

of pl.asma cellg were É¡een, which Ehey would otherwise have 1n-

el,uded in the ll,ashimoto group. They !ürote: flA ruore specific

claseiffcation of Èheee cases is imposslble unlese the crfteria
of the orlginal descriptlone of de Quenrain, llashí.moto and

RÍedel are to be ao broadened thaË the original concepts loae

Ëheir sígnífícance.tt The dífference in crlteria of diagnosls

is ref lecÈed i-n the reeulËs of antf.body studf.es by Paine et al.
which dlffer coneiderably from the results of other workers.

From these notes, whlch are Lntended to LnËroduee brlefly
the subJect of auÈoinrnunlty ln thyroid di.sease, lt should be

clear that the defini.tlon of thyroldi.tie fe not much more pre-

cise than Ít was after Hashfuoto publíehed hig paper in L912.

No unlque bloehemlcal changes have been dlgcovered. It ls by

no means cerËain that de Quenrafn's thyroiditis is always an

entity dieti-nct from llashimotors dleease.

Roitt and Doniach heve used the term rrauto-inu¡une thyrofd-

Ltls" in their writÍngo, although thi.s Èerm has not been clearly

defined. They use the Ëer:ûì loosely, wlÈh JustfficaËLon, Ëo fn-

clude all types of thyroi-d 'disease i.n whích thyroÍd auto-anti-

bodles are found frequently and in high tiÊres (Table 2) . It
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Table 2

AIID DONIÀCH' S CIJTSSI,F IDITIS 196

I Infecti.ou¡ thyroldftfs
A. Bacterlal - AcuBe

B. ttlral

Suppurative
Non-ruppuretLve

chron rc ä;:;iËi: 
*låioÍEI;T;it:l
acÊfnomyco¡fc, sYphflfr)

SubacuÈe giant eell thyrotdttla of de Q¡renaln.

Chronle varfetiee of de Quervaln (granulorratoua
peeudo-üuberculous thyrofdlt f6)

II R¿díatfon thyroi.ditls
tr,II êuto-¿@üne thartofdl,Èig

A. Diffuse (ctrtms l¡rurphonaÈoca)

(1) CLaeeical tlaehimoto'ã dl"aea¡e.

(2) tyæphoeytf.c thyroidttis.
(3) Atypícal fozue of l¡rnptredenofd gofÈre,

tla¡trircto' I atoociated wi.ttì thyrotoxf,cogie.

Auto-l"mune ttryrofdi,ÈfB wlth aubacute onseÈ.

Remfttent auto-l¡mn¡ne ttryroldltte (wlth ellent
epíaodea),

Itaehfrloto goltre l¡iËh mrked collagen prollferatÍon 
"

(4) Prtunry myxoedema (atrophfc EhyrotdlÈ1s).

B. Focal - ln n'norrnal glandenu and 1n varf.ous underlyfng

gottree.

IV Rtedel's Èhyrotdi.tf¡ (etruns ftbrosa wf,th Lnvasion of

surroundl,ng neck atruetures) .

V GenersL paeudo granulomatoue dfaeacee Lnvading ÈIre tåryrofd:

earcoidoeLE and aoylold di.seaËe.
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ie tnplfed thåt dl.ffuee or focsl thyrofdtti.s is the underlyfng

Leslon fron whlch the auto-antlbodiee ariae. fn order to gain

evfdence for or agal.nat Èhle eoncepÊ a correl¿t{on of hieËo-

logfcal appcåraneee wtÈh eerologf.cel ffndlngc wår cerrted out

by llr. I).Èt. Senhsueer of the Cl,eveland Cl,tnlc, Clevalend, ûhl.o,

[r,S.A, Pralt¡ofnðry lepreslLone l¡sve been preranÊed (Donfach,

Rottt, Forbee and Senhauoer, 19é1) ¿nd wlll bc deecrlbed briefly.
þfateri.al froun 75 glando rras ctudÍed, The four main hLeÊo-

logical groupa ûÊre:

(1) Strr¡¡na L5rmphourato¡a, onyphfLfc veriant (claeaical

tb¡hlmoto'e df¡eaae) . 27 caces,

(2) Stnma l"¡'uphomatosa n f fbroue vsrtant. 30 caaeE.

(3) Lymphocyt{"c thyrotdttfs. 2 cases.

(4) ltulttfocal thyrofdítl8. 7 cåÊes.

Nlne ca¡ee ¡tpr¡ed a pJ.cture tnte¡medl¿Ce betronen the oxyphfltc
and flbrouc verfantô.

the glanda i.nch¡ded ln the f,frat group ehowed large poly-
tedrel cella with dfff,uae oxyphflla (Aekanazy oti Hurthle-cetl
changa). The acfnå trer€ unLf,onrly anall, contaf.ning ernall

amunte of deeply öCatnfng colloid, or were devofd of coLlol.d.

TÀ¡e lobul..ar årchl.tecture of ttre glande wae largely fnÈacË.

Scattered tirrouglrout the sect{on¡ rüere verylng nunberg of
l.¡ruphold f,olllcles wi.th pronrd.nent gertfnal centres. ExËending

froul thç¡c fot"llctce into the lnteretlti.u¡n there rúere fnflam-
DsÈory eella eornpoaed prlrnarily of L¡nnptrocyte¡ ¡siËtr scattered

pLaema cel1e. Setrologfcally thic group of petlentr wås charac-

terLaed try overaS.l lor¡er antibody tltteg though al"L wlthout
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ê¡ßception had elrculatÍng antibodfes to at leaat one of the

three kno¡vn thyrotd auto-antfgene. Only 2 patfenta had pre-

clpitlne snd 2 uþre had TRC tltree of, over 25ø. C"F.T. crêr

poaltÍve in 23 cagea ¿nd 1n appro¡ßfunetely bålf of theee the tÍ-
tre wat L/M or over. the f,lr¡oreecent Èeðt for GA2 snti.bodLee

wac poalttve ln practfcally all caeee.

In the 30 caes¡ bclongfng to thc flbroua varíant, the
glanda choued veryfng degreec of arehÍtectural dfaruptl.on wlth
repl,aceuenÈ fLbroefe. trn rcst tnetances area¡ of sctlve fLbro-
plaefa were seen although eeveral ce€es suggeeted a '{burnÈ out*
condltton wlth dence hyallne ffbrosls Ån whLch sna¡,l nodulea

of oryphfltc epfthelfuu remainsd. rn the uaJority of these

gtanda oxyphllf.c change wae precent to a varying degree. The

round-cel!. infLltrate varl.ed narkedly ln lte Lntensfty but Ln

moat compoeed predomtnantl.y of plaema celLc. Lyr¡photd folllclee
!üere preaenÈ but Ín Legser nr¡mber¡ than in the oxyplrilf.c varf-
ant" rn advanced leEfona there were few renoalnlng acfnl,, and

many of, the eplthelfaL celle appeared ln ¡olfd nerts eome of
which ahotæd squarrcus uetåpLaeia. Serologically theee patlente
tlad precfpftfnc Ln every !.n¡tance wlËh TRC tftres of over L/25,t00
ln all. cas€e. c.F.Î. tftre¡ rere Eleo htgher in general wi.eh

213 of, påËfcntc havlng tltre¡ of, L/e ro over LISLZ. The Lnct-
dence of cAZ antfbodiee could not be determined owfng to the
preEence of high ElÈre thyroglobrrlin ånttbodi.ea.

The thfrd group waa much smaller owing to the eurgical orf-
gfn of Èhe ElåterÍal. The 2 eageE of lyurptrocyttc thyroLdLtfa
were cheracterf¡ed by abrence of oxyphilia and a Lesa marked

I
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lSmrphold invasl.on. T¡¡e promLnent feature lraÊ å narked eolloldo-
phågy wfth nr¡merous macrophagea ln thc thyrotd acinL and nultf-
focal areas of epithclf"al hyperplaela in apfËe of tf¡e êuthyrold

state of ttre patLenta. The thyrold wa¡ dfff,ucely affecÈed fn

thcee caees bst Ëhe degree of thyroldltia vsrLed soæwhlat ln

dÍfferent pårÈa of tiæ gland.

In Èhe 7 ce¿es of m¡lttfocal Èhyrolditien 4 côtegory

whlch Lo ueually consldered eeparate from lymphadenof.d goLtre,

the ssre le¡fone were aeÊn but wl.th areërË of, hietologlcally
lntact Ehyrofd tlsaue betr,¡een leefona. I¡t ttre areae of thy-

roldftl¡ Èhere v¡ere a f,ew oxyphllfc epttheLlal cells and coLloido-

phsgy wtth l,¡rmptroid follLcles and rcattered lyuphoeytee, Sero-

logfcally these patientc had Low tltre antfbodl,ee, none årad pre-

ctpltfna and C.F,T. tltres ware uaually under Lt6l+. Tire fluoree-

ccnt telc f,or CA2 antfbodieo waÊ posf.ti.ve ln all Ëi¡e casec.

ltrere roere 9 further ca¡er of gÈrtrra l1'mBtrouratoaa whf.ch

lppeåred to be i.nterrnedlate betreen Bhe oxyphlltc and flbrour
groups in that hùetologtcal featuree of boÈh varianÈs lrere

pre3ent.

Four ca3e8 appeared to be progreselng frou thê onyphilfc

Leelon Ëo an unueually lntenae actíve fl-bropleefa and the re-

ualnfng 5 appeared to þ¿ave lympirocyttc ttryrotditd: afnce they

st¡owsd ltttle or no oxyphilla, yet ttrey had an approclabLe

auounÈ of f,lbroels and weúG progressing Èo tire f fbrout varf.ant.

Serologlcalty Èt¡ese Lntermediate caaes ell håd hl.gi-r antl.body

tf.Ëree wlth preelpfÈtna and a hfgh C.F.T.

In cor¡clusfon lt would reee thÊt the ¡nore fntense the

deeÈructlon and flbrous repl.ecercnt fn the thyrofd gl.and, Èåre
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hlgher the auounÈ of cfrculattng antfbodle¡ produced. Thfs

f.¡ alco reflected by the predoroLnence of plaena cel.Ls in the

flbroua glandc. ThG oxyphfllc change utay well pro\re to be

connected with "cell*boundtn anÈibodlea or oÈher Lmt¡nologicet

aeeklantcm dcpendent upon l¡ræphocytes !ût¡erea¡ ühe cfrculatlng
anÈLbodfes åre ¡¡þte lfkely Êo repregent a ¡econdary reactlon
due to anÈfgeno reteaaed from dåerupÊed acint. Thfe etudy

furËher suggêsÈs thåË thc ffbrous group of l¡ræphadenoid

goftrec fe compo¡ed of t!üþ typ€s of caaee. Soæ pstlento

eopecfally rralee, lrave a rapldLy deve!.opfng large goltre with
n¡a¡sfve scü1ve flbroELs whereag othera witår smaller goltree

and a dþre prolonged courae oay be Ëhe end reauLt of ttc
oryphLlf.c varÍant ln ttæ maJorfÊy of caaec r ot elee derLve

dlreetLy fræ tÌrc l¡rurphocytLc thyroidlÈLa lrrtthout going tnrough

the oxyphl,lfc Etage.

Scirade, Owen, Seart and ËtaLl. (1960) correLated Ëi¡e histo-
loglcal f,lndLrrgs wlth the occurrence of Ëhyroglobulln and r¡Lcro-

sounl courplemenÊ-firfng sntlbodlea. A hfghly elgnl,ftcêilt aeaoc-

Latlon waa found between Ëhe preeence of antlbodfea (eittrer or
bot,l'¡) and lyraphocyÈie lnftltratLon, Hi.croeo¡¡¡al ant,Lbody Gotr-

trlbueed ltttl,e to the correlatlon, alÊhougtr Che precence of
thf¡ antf.body r{as ef.gniflcsntly rel,aÈed ts the dfagnoefa of
Gravegt dl¡cage.

Schade et al." considered thelr fi.ndfngo evldence of loeel
fomation of thyrogl"obull.n anËlbody, but f,elt thåÈ the sLte and

månner of, fomatLon of ufcroamal antibody waa uncerËain. they

sugÊestÊd Èhat u¡i.croeffil. antlbodf.ea nay bel,ong to a utdifferent

order of inun¡ne defenee" adapted to functfon ln the circt¡LaËion

raüher thôn tn the tis¡ueô.
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Auto-lm¡nlty - ttre praesncG of elrculatlng auto-sntl-
bodte¡ - l.¡ not an accmpanlucnÊ of, all ca3sr of thyroÈoxlesel¡

or eDrltoGdGæe, but ff, alL known typer of thyrold antlbodl.e¡ are

teetGd for, caccs of, htctologlcrlly provGn H¡ehlqoto'e dl¡aa¡e

wLÈhout auto-anGfbodLee gre rðao. (No ¡uch care¡ r*re found ln
the serlet aGportcd ln thl¡ Chê¡l¡.) Auto-Lm¡nfty uay reIl
be thc lndtcator of e bfoctrantcal le¡i.on wtrtch Ír comn to
vcrtour cltnleal typ€r of thyroLd df¡e¡¡e. Thfs leaLon nay

oecur only ln thosc hcredltsrlLy prcdf.epo¡ed (tlatl, O¡æn and

Socrt, 1960; leble 26) .
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STUDIES ¡{ITH THT'ROID TrssrrE crtl.lnREs üf lHB ACTI0t{ ü
Hu¡.oRAL FACTORS rN THÏROID DISEASEI

Tne problems of auto-lnmunfty rÐuct be Etudled fn liv{ng
ceIl syot€ma" 1{æ eventual proof ttrat auto-l"süunÍty ts respún-

slbl"e for hm¡an dfsee¡e uueÈ be obt¿lned by deponaüretion of

ü€tåboll.c ef,fects c¿ueed by antibodle¡ or lmunologi.cally cøn-

petent cells 1n EiÈuettone ae cLosely reseurbling Ëhe naturally

occcrrrfng ttate å8 ean be devtged.

lrre eerological approach ie v¿rluable to lndi.c¿te diseaees

ln wl¡ich auÈoirilûunologfcal act,fvlty occure, buË the fnÈLm.rte

effeete of auto-.rntlbodt€a Gr eella bearlng anÈlbodie¡ musÈ be

etudied åt a celLular or sub-ceLh¡lar Ievel.

lilyrold tLeeue culture ¡raa t¡ndertaken eia a steP towards

t¡:1e goal" llre acÈÍon of serum factors on lfvlng cel.I'e cen

I¡e etudied ln tf,¡La wa1lr snd a3"tiþugh Ërre ceLls are in sn envi-

ronurent far reuroved from nomal, and are tfieu¡elvee certalnly

al.tered ae a reeult, ueeful l"nfo¿'uiation i¡as been obtalned t*Ítn

thl,a bool.
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!.aTtlllls

Ti¡gue Cul,ture: The r¿terlals uaed ¿¡re deacrf.bed fn AppendLx

1" Thyroid Èieaue wåe obtål.ned f,reel¡ frou¡ Èfp operåÈlng the-

atre. It waa placed in a polyÈhene bag for tranaport. Before

the eulture procedure wae BËarÈGd, ttre gland wes exanlned by

a pathologfrt wno took uaterial for hlatologlcaL sectlon. Tirfe

unavoldable breek in the aoeptlc routine ¡rad no apparent f¡a¡t-

ful effects" Generali.sed Ínfectton of the culÈures dld not

oscur, år would be expected lf the ce1l fnoculr¡m were eeriourly

contEn¡lnated. Ttris ws¡ due tç three factorc; the prÅuary df-
geet of celle wae diecardedn thß cuLture sedlun contalned anÈf-

btotlc, and the cultures wÊre kept for only a day or so.

The technfque f,or trypefn-dfsperalon of Ëhyrol.d cell,e wse

aB foll.owe. ,A,p¡rroxiuately 5-1,0 E. of, gLand were mfnced in a

petri diofr contei.nfng phoephate-buffered calfne (PBS Dulbeceo)

by cutttng wi"th two ecalpela rcvlng fn oppoeite dfrecÈlone.

ltre buffer ¡rêa decantedn and Eh€ ti.ssue put, lnÈo a aÈoppered

fle¡k cor¡t¿infng 5t) ml. of 0.?.5"1, trypatn fn PBS. Tiris was fr¡-

cubaÈed l.n a leater bath at 37(J C. for I"5 mfnutea, tt¡en tl¡e

ruperïat¿¡nt w&a diacarded. 1.0Û nl. of f,reoh trypoln ¡oluÈlon

waE added qnd the tiasu€ was incubated for a further hour.

The hottle was ehaken four or flve ttueg durtng thte procets.

Ttre eupeËr¡ðtant wås ttren decanted throug,n oterLle gauze and

centrifuged at approximeËely 6Û$ r"p.s¡" for 5 r¡tnutee. (Slow

cenÈrffugati.on ia necesoåry to evotd ce1l damage and to

¿cl¡ieve BoBe degree of dlfferentfal centrLfugatlon beÈIteen

thyroid cella and erythroc)rtes. Tlrlg was found by trLaL and

€rtor.) ÎÅre cella wGrG retuÊpended once in approxfrnate!.y 3Ü

nI. of PBS and re-centrlfuged. the eenÈrLf,ugate of waahed
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cel1o wae resuopended ln 2-3 nl. of Parker 199 medl,urn.

Tt¡e cell.¡ at thla ståge wore Pretent fndfvfduelly and [n

cua1l and large aggregateE of polyhedral cella, retainfng the

reletfonrhlp they t¡ad Ëo each oÈher ln the lntacÈ acinuc. The

larger clumpa were often tðucer-8haped, evLdenË!.y reprssenËlng

segfnents of the folllcuLar walls. They nay contafn a hundred

or rnore cella.
Tt¡e eorrect cell dcnalty waa Jr.rdged by examlnfng a drop

of the ftnal suapenrfon on e elfde by phaae-contrast microa-

copy. Not nore Èhan five cl.umpa of cella should be seen ln

one fÍeld uafng a 10 x obJectlve. Thfe deneity wae achieved

by addlng the conccnÈtrated auapensLon drop by drop Ëo the re-

qufred vol.ume of Parker 199 (0.6 r¡1. per chamber),

Thi.s nethod of Judglng the celt denslty of the inoculuur

Iraa uoed as Lt wae lmpoaeible to count ttre thyrold eellc. The

Ëhyrofd cellc grovt nalnly from elumpe, the lndfvldual celle

apparent!.y not auriufvlng wel,l" A, haernatocrit exa¡nlnatfon

would not gl,ve ¿ln estlnste of Ëhe number of c!,umpe.

If the cel,l conceRtratfon was too high ttre end-point of

the teeÈ wae not elear. A sËrongly cytotoxlc aerum kllled all

celle in en inoculum 24 ttmes etronger than one PrePared aa

deserf.bed, but a weakly cytotoxÍc serun allo¡¡ed å ProPortl,on

of cell¡ to ounrfve, and the proportion of aun¡fving cella in-

crcaaed greÊtly in tncreaalngly denae Lnocula, â8 all of the

cytotoxLc factor wå8 abaorbed.

The cell auspenslon wae mlXed wlÈh serum to be tegted ln

the de¡fred proportlons, and plpetted Lnto the charnberc' whLch

lùere then seaLed with a coversllP, and placed coverelfp-down-
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wBrdE in a er¡ltable tray for LncubatLon at 37o C"

Îl¡e chanberg tù€re uaually ex¿mLned wf.th a phaae-contrast

nlcroacope after ineubatton for 16 hour¡.

Preparatdon f,or teatfng eera for cytotoxle facÈor" Tect eera

wetre seeeured lnto bacterLologLcal tubea (3'n x äno) fn racke,

thts ueuelly beLng done on the dayc precedlng an experdment,

and the ¡eré¡ lrare atored at -2Ûo C. unÈLl ehortly bef,ore uce.

Coæpleuentiug seru& ¡taa added on thc day of the experfirenÈ be-

fore the addttLon of the cell fnocul.r.u. lLrfc latter steP !fr18

done l,n s¡oall baÈctree to avold loas of ee118 through edhêslon

Èo tt¡e glaea of tne teeC tube. TtÉ conÊento of ttre tube wêre

then pfpetted fnto thÊ c}Éßbcran whlch wGre eealed wlth a

coverglaat and Lebelled. Adh¡eoive labele werG wrttten out f¡r

edrrance to apeed the op€ratlon.

Goncentration of reacËantB 1n the SyEteså. Early experflnenta

u¡?rê perforrned ueing a 5t)7o concentratlon of test scrurÐ, Èh

oGher haÚ of the medluu bef.ng Parker 199 contaln{ng tzTprlnized

cell¡ tn euepenðlon. Subeequent experlnrente ehowed thåÈ tt¡ere

was no detectable dl.f,f,erence tn tkre vlgour of the grouth of

tÀryroid celLs fn seruw concontrations varylng from 10% to 5Û7".

Burly Lnvertigatlons ahowÊd ttrclt a heet labtle fseÈor, pËeau$-

abl,y coæplement, T{érs necôBsary for Èk¡e demn¡ÈratLon of cyto-

EoxLcÍty. Other e¡lperiü¡ento sho$ed ÈhåÈ ln order to be sure

of tte presence of, an adeguate suount of cornpl,euent, åD equal

vol.ume of fregh nonCIal, ht¡man Eertmr to t,hat, af the teat serum

9te8 nece8garJr.
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The proportíons of reactanta uged routlnely were:-
cell ouspenafon in parker l9g medlup t.6 nl , (757.)

Îe¡t serum ... r., r,¡.L ml . (LZ*¡.)

Freehnorual"hr¡manoeru¡¡! ,.. û.1ml . (LZàl,.,

Varfouc stteppts n€re made Èo avofd the uce of fresh ¡toú-
mal h"marl senfll for couplement. Ît'¡e hunqn seruÍD s¡u¡t be ob-
tained from prevLouel.y tegted donora, to avoid Èhe rfek of
contau¡fneting ell chsmt¡ere wiËh cyÈotoxLc factor. Gufneå-pxË
aeruu] prcserîved by Richardðon E method, either in aolutlon or
å¡ a free¿e-drfed powder (Burrorrghe süellcone LEd.) conÈål.ng

sodi.u¡D azf.de and wac therefore uneatfefactory, Frech BUfnea-
plg eeruur le råÈl.efactory i.n rno¡t caeea, brrt oceaolonal. Bera
are potencly Ëoxl.c; ff, tt fa to be ueed ft 1c desl.rabl_e ts teot
lt in advance, and to stora t1îe aerun {rÈ -zuoã. Freoår norm¡al

huuan eeruæ from ¿ emall sroup of donorg $r¡r¡ uaed in moet of
Èhe work to be deecrtbed.

Pr,e,cggEfons end _conFrols. Tr¡e system musG be controlled by
ehowlng satlafsetory establtrÞment of celle Ln a nor¡¡nl Be..,¡rn

environrcenË, end by der¡onetratlng that the celle are sengltfve
to ttre cytotoxl.c f,actor.

Five known cytotoxlc Eera rüÈre oet up routfnely, soue of
theee were potently cytoto¡{,fc and oRe or Èwo wËre weak. Test
aera wcre sÈored ln enål'I ¿rüounts to avoLd loss of potency whlc h
occu88 ¡ui.th repeated freeaLng and thewfng. All Eerr were stored
ot -2ûo C

Trco known non-toxr.c ser€r Ìrere eet up rot¡tinely to eårow

tl¡at there w¿e satf.sfåctory growth of the celre t¡eed tn tù¡e
absence of tte cytoto¡ßlc factor. o¡ne of theae teat Eera erae
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thðe added to al"l test ehambers in order to supply eoroplement "

LnttX-¡l e¡ßpetiBlêntB wËre undertaken Èo establtsh tiÉt thê

nunietoul poeslbilftlca for error ln setttng up culÈurea warc

ellufnated, It 1¡ neceesðry when eÈarËing up tierue culture
work to be ¡ure th&t t'læ Ceehnfque for eleanlng of gleeeware

ls aattcfactoqf 1n ttrat no nor¡sp€clfic cytoÈoxfc sub¡tances

are contaoùnaÊfng veaeele and ckns¡bera. the dtsti.lLed w&tcr

eupply may noÈ be eatlrfactory. Certafn types of rubber fn

tubtng and bottle cape uay be lnJurlou¡ to cell¡. (Alf 8crÊ!r

cap boÈtlee were treated wlth slll"cone, and the rubber c*rpr

were replaced by a eynttretlc elaatomcr, whlch can wLth¡üand

16O0 C. "s{lastoær 55T", R!.chard Klfnger, Sl,dcup, Kent.}

Sera wËr€ stored Ln tt¿sserman tubee, stoppered wdtl¡ poly-

thene bungs.

Cace naÈerl.al. Sera !Íere obtained fron pst{ents ât tire t{iddle-

aex lloapl,Ëel who irere attendlng Èhe TåryroÍd Cllnfc or outpa-

tienÈ clLnlcc, and from¡ Bofte petLenta ln Ëhe r¡ard¡. P¿rtlenÈs

attendíng Ëhe ThyroÅd Cltnlc ¡rere seen by Dr, D. Donåact'r, who

al.¡o saw Eost of Ëire otlrer cåseð from thÊ M{ddleeex liocpl.tat.

Ssæ sera Here referrad fros¡ otl¡er horpltale ln England f,or

ttryroÈd anËlbody teets. In thete caeer e queatÍsnnaLre wa¡

senC baek to the prsctttfoner to obtafn cllnfcal" and laboraÈory

daËa.

D¿¡ta weae rccordÈd on easê cardo ln the laboratory frou
fnÊornatlon !,n ütre Mlddleeex ÉloepttaL caee recorde snd from

the gueaÈLonnsl.re¡.

Coplec of all trLetologÍ,cal. sectLonc werc kept {n tl¡e
laboretory. Needle btopey w¿ra carrled out on ûâny caaea frour
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the Mfddleeex tlospttal by Dr. R. lur¡er-Iù¡¡rulck. CopLea of
soctLon¡ mrê obÈafned from oÈher hoepft,alc.

lfhenever 1t wa¡ poeolble Èhe relatLvee of, 54 propoeltl

rlith thyrold dLseaee werê te€n at the hoûpftal by Dr. Doniach

or ryself , and wçre guastloned and ex¿mLned f,or evldence of
thyroid dl¡eace"

Ca¡ee of, prf.qary myxoedeaa ond @ !ûere aecepted

íf tt¡a el.lnlcal evl.dence wae unequlvoc¿tr or lf conffmed by

lqboraÈory etudlea. Gasee of, noF-Ègxic nodulqr goftre mey have

{neluded aone ln whl,ch foca!, tiryrofdlùfa ¡rae preaênt but H6s

not dl.gcloeed by laboratory etudLee. the easea of llaetrluoto'c

.dtsea¡g wÉre aceepËed on Èhe erLüer{a of nyxoedema wdth a ft¡m
smooth gol.tre r¡trlch becar¡e emaller on thyroid therapy, or l"n

cuthyrofd patfenÈe with diffuse goitre who had conflr¡natory

evi.dence frmr II'31 studles and aerr¡r¡¡ protein abns¡¡¡aliÊ j.ea,

Îlre dlagnoei,¡ of lbshlmoto'g di.seaae wat proved hletotogleally
fn 31 of thc 53 caaee tested; of the remafnder, 2t gsve a posf-

tfvc preeipl.Ëtn teËt. Sera ï€r€ obtafned frou 118 relatlvee
(72 elbll.nge, 3il offoprfng end L6 parente) of 54 propoalÈt tvtth

thyrotd dfsca¡e, 46 wfÈh llaenlruoGo'e dleease, 2 with blopoy-

provcd focal Èhyroidltic, 4 wftkr thyrotoxl.coala, arrd 2 caeee

of euepected iþaårlnoËo'e dl.aease.

Ninety-one control oera frosÌ peraona wlthouË overt thyroid
dieeaee wetre obtalned frou¡ the anËenaÊs!. clÍnic (21 eera) and

from the routlne patlrclogy laboratory, Diagnoees were obt¿lned

frour lnfor¡natton tr¡ t&re c¿se ûoteg. Sera ot,27 b!"ood donore. I
ireaLÊhy your¡g ådu1t æedtca¡. workers o 4 rel.atlvee of, an lt year

old gtrl. wfth systen{c l.upr.le eryÈheæaÈoeue and 31 hoapiÈal pd-

tlent,s were ¿Leo te¿ted. Ttre dlagnoaea of ttre latter ereËe:
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orthopåedlc condl.Èfong (ti caeec), gfngfviÈfa, 'hepeÈlc ctrrhoale
with aplactic aneeulf¡, dyamenorrhoea, ofgrafne, allergic rhln-
Itts, uLceraÈive coll.tts, AddJ.eon'c digeage, psrotÍtlE, {,dio-
pathlc thrqrbocytopênlc purpurå, anxÍety staÈer (3 caeee) ,

hypopituitarfeur, oberlty (2 ceceo), lupue crytlpnaËosu¡ (S

caeea), dLabete¡ ælLltu8, rher¡satoid artlrrttt¡, lechsemÍc

heart dÍsea¡e, hypoËenefon of, unknown aetfol,ogy, fdfopathfe
iraeøolytic anaemla.

Teate for thyroid antlbodlea. Coons' fluorescent antlbodv
ggehnique (Pl.atea 6 ,9,1CI) wae uaed for ttc dete¡u¡fnaÊl"on of
cytoplssnlc etalntng of unfi.xed frozen sectfong of ËoxLc thy-
rofd gLand as dcecrlbcd by ttotrborord et sl. (1959), AnÈlbodies

Èo Èhe coltroid were denonetreÈed by the fluoreecent antibody

techn{gue uafng alcohol-ftxed thyroid eectÍone (Batrf,our et å1.,
Î¡re tanned-cell r¡aeu¿sslut lon test for Ëhyroglobu-

lfn antibodfe¡ was carrl"ed out wtth a fonnalized eheep celt
preparation (Fulthorpe eÈ al., L9()Z) . The cosple¡nent fùxation

,tett wae done wlth toxLc thyrofd gland tromogenate ueing 2 s¡i,ni-

mal t¡aeuolyttc doseg (utlo¡ or U4 MHD of cwrpleær¡t (Rottt and

DonÍach, 1958) . Tt¡e prectpitin teat (by the Ouehterl.ony (194Ë)

nethod) ¡lag not done ¡shen the thyroglobulLn t¡aeÐågglutinatLon

ÈeeÈ was negêt1ve. A negaÈl.ve reeult La scored elttrer wtren

Èhe test wae negêÈive ln ttæ presence of lrae¡nagglutl.nat!.ng antå-
bodlear or when haemagglutinatf.ng ant{bodfea $Ere aboent and

tt¡ere waâ no precíplËln pattern 1n ttre fluoreacent ar¡tibody

test for localtsatlon of gamna globulfn to the col.lotdn Coo¡reu

fluoreccent antfbody technÍ.que aË app!.ied to Èhe coltoid wae

reco¡rded aa negatlve, or poal"Êive wlÈh e homogeneouE fluorea-
cenc€ (+S¡ or å prectpitln pattern (+l¡. (A houogeneouÈ påt-

1961).
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Gern fn the pregence of e low tltra of thyroglobuLtn antlbody
may be duc to locelfzetf,on of antlbody to ßhyroglobulfn or to
the secsnd colloid anttgen.)
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TIIT.ROID CttLX'ttRE : MORPHOIÍICY

lrypeinlsaÈf.on côuseE the liber¿tfon of eell¡ :l.ngly
snd ln plate¡ from Che folllcular r¡all, When e eultable
concentråËl.on of theEe aggregatee l¡ J"noculaÈed i.nto e rediun
contålnl.ng grouth requfrercnËs and serum, Èþ clrrupe of cell¡
begf.n to adh¿re Ëo gl,aer ¡rltå¡ln 30 mlnutee and reortentaÈe

theoselvee by extendfng paeudo-podtal proceosG¡ end rnovfng

away from the netn celL EÉEr. trllthl.n L8 hour¡ in fevourabte
condl.tf.one ¡nost of the cell,e åre spreed on to Èhe glaac.

llealthy ceLlc forr¡ flet ¡tæetE or å retl.eulsr patÈern wfth
cellE connected by ¡hort proceacea. Soæ cell.a aFe conneeted

to others by e¡ßtreu€Ly long thln procesËeü. the celLa are

ueually bi.pol,ar, but becom i.ncrea¡fngly flatter wfth ago.

the cytopl.aem contaJ.ne fllanentoua urLtochondrfa whf.ch are dif-
flcult to recolve, and a varfable nuusbcr of dark epherical.

granuleu of unknown nature. Theae lncregge in numbere in old
cr¡lture¡, partl.cularly ff, tnf,ectfon fe precent or f.f the medi-

uû fe not renewed.

the nr¡cleuc {e urually Èranctucent except for a fe¡¡

threadc and elrmlpe of nuclear materLaL. The nucleer Denbrane

1¡ a thfn Btructure. CelL¡ sre often bLnucleete.

L¡rnphocyÈes åre corunnly present alÈhough gire n¡mber¡

vary greåtly with dlfferent glandr. Ttrey are troôÈ nrærous

ín glandg whf.ch are af,fected by tbeFri.moÈo,s di¡eaee.

thyroid cetrla Ån culture rarely undergo mftoeta; in fact
ühfe rüåo never seen fn 49 etrrturee, although rnrlne (1960) and

Ft¡lverteft (pereoneL com¡ntcatlon) heve each had s culËure tn
vrhLcir mltoeec ocsurred,
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Flete 1. Ph¡le-contratt-photmlcrogreph of r l¡rge sggr3gttG

of ttryrold crll¡ rol,e¡rsd by tryprln-dfgorÈton of thyrold tf3-
aua obtelncd fræ â psüfênt wtth Gr¡vec ' dl,.c¿le. ths eell¡
$Grc fnoeulatad lnto the culcure ch¡mbet and had been lncubetcd

f,or 30 nlnutes. thc d¡rker cantral stea of, the cltup fc cø-
prtrcd of e¡Llr ¡¡trfch h¡v¡ rlraady bcçme sdh€r.nt to glacc.

Pl¿te 2. Cel.l¡ from thn lnoeulrm ebwn ln Plete l. , 2 hourr

latet. All of Èhc cel1r on Èhe ¡urface of thc clrnp edJaeent

to ttu glrer lrsvc bccome adhereut Èo lt, and ¡wB ccll.¡ h¡ve

ulgrated froo Èhc aggregatc. TqÞ ntgratLng cella ar6 rcen

well ln ttp lomr rlght nargln of Èhs clrsp.
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Plrte 3. Exu.bcrrnt "grur¡h" of tsxtc thyrold cellr fn ¡
hcevtly lnoeul¡t,rd ch¡mber rÈ 24 hor¡rr. A d¡nr¡ clunp of

crlls ln th¡ botÈoø rlght hrnd cûtncr h¡r not flrttened r¡uc

ovêr glrr*i ln ¡ lfg*rter lnsculun sls¡npl h¡ve urrrel'!.y becone

tprcrd at thlr ttsÈt. Itt thtl denac -tcl-d 8ûrüÖ cell¡ esn be

r€on overlyl"ng ouhrrr. Irvln¡ (X-960) thoughË thfu Èo be e

eh¡r¡ctcrfatlc o:Ê Èh¡rrold cancer ecll¡. IÈ only occr¡rt ln

dense cultures uf nçn-lralll"q,nanÈ cells'

Plate /+. Phaee-cùtìtragt mLerog----------------,raph of heatrchy toxlc thyrutd

cel-tr s af 24 h¿rurs (otl lnnuerel,on SrhoÈ':g,reph of the culture

shrx¿n sbco,e). Cellg Eend Èc' L,e lrl.polar earÏ.y when crowded,

brrÈ became broader ¡nd ruore Èhfnly spread when they har¡e

,nle'rty o[ roam, ai'g,er ¡l day rif 8ü¡ Nr¡Ëe Ðartl-ilulariy the

!c-,ng f J.iarnenrc:trg inlËschc¡ndrLa. Tt¡eEe can be ¡ssshred adequalely

wllth crLtlcal ûptlcal csnðf.rlontf alrtrough 'i:hey 8re nq¡t' den8ê.

the nuctrei ¡re tr¡n¡luce¡¡t. OnE or two lrregular L€s8es of

chror'¡¡tin 8re ¡ee¡:. IheSe lracç*c iuor6 dleËinct with È,lre pa8-

¡agc of tlne. t"b¡e nuclrar natbranc lg a .tl.ne structu'trÊ.

Occ¡oLonal derk epharlcel cytoplasmlc granulel áfC stlo.
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It Ís convenlent to apeaL of o'growth" of thyrold celLa

f.n culture, elthough the se¡.Ie neLther nultlpl.y nor l.ncraaae

perceptlbly 1n E¡dtt¡ô.

If nourLshed adequaÈely thyrold c¡¡lturee rr¡ty eunrive for
I week¡. PulvertafÊ et sl, (fgSg) descrLbêd a rnuttlcentrlc

trenaformsÈlon occurrtng in old cell¡ to a type wlth çharacÈer-

igtlcs of, neopl.aetlc ttaeue fn vttro. Tran¡fomned eelle åre

spfndle ehaped, irregular fn ¡ize and arrangement, and mltoees

åre Eeen.

Tne effecË¡ of the cytotoxlc factor: deteroln¿Êion of, the end-

poínt of tire test.
Tr¡e effeet of H¿ahf.noto dfsease aerum t¡ ¡howr¡ on humn

thyroid celle in pr{nraty tleaue culture, 1n etËher of, tlro waya.

Ithen thyroi.d Ël.ssue ts cultured 1n tire pres€nce of a cyto-

toxl.c aerun, and the cr¡lture fe eramLned et approxlmately 18

trour¡ sfter fneubaËLon a Dost dec{sXve re¡ult 1¡ obtained.

Ît¡e ceLl cltrmpe are degeneråte. There lg no exËeneion

of peeudopodtal cytoplsanfc proceEees, the flr¡t stage ln
centrifugal ufgratfon of the ceLla to fo¡¡ur a nonoleyer. Tire

cel1¡ 6re grånul"ar, and I proportfon of the¡n, whlch lnereeaee

rapidLy w{th the paccage of the houra, 1e dtal.ntegrstlng. IÞad

but unbroken celle have dffferene refractfle properttce, appßar-

lng dull grey, and Lacklng e gltatentng quallty, partLcularly

of the cell border, w|rtctr f"a poeeeaced by Lfvlng cctte. A

fatnt fLui.d filled balloon can often be leen, th€ dlstended

cell ¡nembrane whlch trae loEt fta ostrþregul,atory capaetty.

Coagul,ated cytopla¡¡n curtounde the nucleue.

t L!Þ..
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Secondly, by addtng llaehlnotote dLseege asrue to e

fraahly eeteblfehed culture, aË about 18 houre, cytotoaLc

effects cEn be obEenred tf the culËure L¡ ¡tudled by phaae

contraBt m{,croacopy at 37o C. thle fe beet Eeen by ttne
lapoe cLnouaÊogrsphy.

the mrphoLoglcal chenges are ee follone: tttthin 3t
geconde the normelly thln and pale ftlEnentouc mitoehondrÍa

darken, retracÈ and thicken. they beeqoe epherical, enlarge

and becoup holtrow vegfcles. About 5 nfnutcc after Ehe chenges

ln the ¡nåtoc'hondrian the cytsplâË$ rètracta¡ tiæ nucLeue be-

coupe hørogenous, the nuclear mmbrsne tirl.ckene, and the

rotatfon of the nrucleue ceases. Thereaf,ter the cell lyoee

and falle away fro¡n the glasa. If uacrophagea are present {n

the culture they lngeat Ëhe renr¡anta. tha t¿hole process Eay

tskß place in a few mlnuËee, but Ëhc ctrangês Eey not be Go&-

pleted withtn an ürour Ln ¡æe cell¡.
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Plate 5, ofl fær¡f.on photouÍcrograph of, 2 thyrotd cel.lo

after onc roçck ln cuLture. ths¡e are derfved from a prfuary

Èoxlc gottrc, but Èhêre fg no uotAhologleal dl.f,ference be-

Ëruen th;¡e end ceLl¡ frm othôr typer of, thyrofd tl¡rue,
The nrñer of ephcrlcrl highly refractl.le cytopla¡nfc granules

t¡a¡ Í.ncroelcd, ð¡ Ln u¡r¡aL stth 6ge. Thege granuLe3 are mre
frequent fn degeneËatfng cultutrca, for exanple when Êhe EBdfrE

h¿s noÈ been changed for a week, end in lnfected cultures.
Tt¡ey becæ vacuolaÈed before Lyale occutra.

Plate 6. o11 tmer¡lon photonlcrograph of cella 1ü ul.nutec

afcer ¡ddftLon of cytoto¡rLc serr¡o ptur eoopl,ement to å tæalthy

Z4-hour curture of, confc thyrofd celt¡. Thß firat ob¡enred

ehsnge te thn caae wlth which thê nltoehondrl.e can be re¡olved.
Thesa bodfeg rapfdly bunch upn bccæe elub ahaped end retract
tnto rpherer whleh Èhen becme hollow and sen¡.L. The nuclear
menbrane ha¡ becoæ den¡er eloo. The nitochondrle 1n dffferent
celle ¡ho¡c alL rÈage¡ sf the ch¡recterLsttc chsngeo.



4

{'

.$,



48

Plete 7, A ol.fgtrtly latcr stågc of eytoly¡l.s thsn shown ln
Èhe precedlng plate. th6 ccntral cell hsc teþ nuclsl. whfch

both ¡ho¡r the den¡e a!.Èered nuclerr me¡pbrsne end the lor¡
of, reeognlsable structure of, Ehe nucleu¡. thG u¡itochondrf.a

h¡va all retracÈêd into opharea and unny of, tlGE are ¡wellfng.
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NEST'LTS

flE PART PTATED BT COMPTEDGIfT

Pulvortsft et 41. (1959b) tn ffr¡t reporttng thß cytotoxlc

actLon of rertm f,ron aont eates of tt¡¡hÍnoto'g dt,eeaae on thy-

rotd cellr fn ÈL¡auc culturê ststGd the! cmpleænt dfd noÈ

cnËet: fnto th; reaCtfon. In 8n GIP€rfænt rÊPorÊGd Ct¡eretn a

Etrong c)'toÊoxic effecÈ w83 aboll¡hed by heatfng the cerum to

560 C., and addftlon of fre¡h gufnee pig coupleuent dfd not

rêstorG actfvtty Ëo ths hpatod sGrrJD.

Thfa erperLnenË r¡a¡ repeated' wLÈh ooE¡G nodfflcationst

on ê largar ecale, end e completely oppoalte result wao obËal'nsd.

Four Eera prevfoualy ahorn Èo k¡ave cyÈotoxlc rære set up at

conÈrol¡, end culture¡ wËro made rdd,Èh theae sGra afËer heatlng

for 560 C. for 30 ufnute¡. These heeted Eers ¡ßre then nixed

wlth nort¡l unhCated tGnmr and unhcåted gulnea plg aerun fn

ê eePaaetê 3¡rPerl¡ßnÈ '
The culÊur6s tl3fe al¡o seÈ uP tn 50ß norual terrn snd in

50% gulnca ptg terLt to Paovê Ëhåt thece were not cyÊoÈo¡rlc'

5ffi concenträttonc wêre u¡ed tn sll' culÈure¡. t'lhere heated

a€rur wa¡ nfxsd wfth nomal or guLnea png s6run, 257" of each

waa ¡reed.

lable 1.

KJI

K

K

KKAleD

KKAKD

KKAK!{

AGutnea Pfg

ANorual

Iteated * Gulnea Pl.glþated + NorualIþatedUnheatedSerum

l.teN
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To prove that cornpLement was preoenË ln the normal and

gulnea pÍg aerum a siurple titrêtlon was perforured on the day

of the experíment uslng a haemolytfc syctem. Sheep erythrocyÈes

(Evane sheep red cells ln Aleever'S eolutLon) 1n 6% concentra-

tlon vrere fncubated for 30 minutee at 37o C. wlth 10 rnlni-¡nel

haenolytic dosee (I.fflD) of rebbiÈ sn¡i-eheep erythrocyte serum.

Doubllng dLlutlona of serum !üere made 1n phoephate buffered

ealine 1n 0.1ml. volumes, an equal voltmre of $ensitlzed red

ceLls was added, and the whole was lncubated for a further

30 uinutea at 37o C.

Table 2,

20000000

Normal Berum

Guinea pig serum

t+3100000

128643216I421

0 : haemolyeie.
L,2,314 , iractlon of cells not haemolysed.
(l+ ; no haemolyeis)

It can be seen frour the reeults shovtn in labLe 2 thåË 0.L ml.

of the notmal serum uEed contained between 16 and 32 MHD of

complement.

The conclusfon reeehed ls that the cytotoxfc factoÉ lE

heat-steb1e, but requlree a eubstence present 1n the unheated

freshly drawn Berum of the patient, of a normel lndividualr or

a gufnea plg, for lts actfon. It ls most likety Ëhåt thie

gubgtanee ie complement.

At the ttme fhis experi¡nent was donen Lt was rePeåted by

Profeseor Pulverteft with ldentical results. In addltlon
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conpleuent depleted rera yüere prepered by Dr: I:M. Roftü by

abrorptlon of Ëhe conplement on to antfbody-entfgen preclpf-
tåtc¡, and the¡e wËre alao tcrÈed by Pulvertaft, wlth the

saue raeultc r vfa, thåt eytotoxiclty of tt¡eae compleoenc

depleted ¡era would be rectored by addf.tfon of no¡m¿l eera.

The anor¡r¡t of couplerent requLred by cyËotoxlc enËf.body f.u

the etand¿rd tert EyEteE. A e tmple test naa cêrrfed out, ln
dupllcate, uaing 0.1 ml. of heaË lnecGfveted cytotoxlc E€rrnr

(C.F. Èftre Ll5L2), 0.1. mL. portLons of no¡mal hrnan aer\Er

(conËafning 32 MHD of courpleuent) or serun dfLuttong, and

0.6 ml" of cell lnoculum. Complete lyefr of toxlc thyro{d cella
was obtafncd wfth 0.025 u¡l. of no¡¡ral lerrmr, but not wtth leee,

i.ê., wlth I MllD.

0.1 ml . o,f, norsraL hr.man serun waa therefote used routlnely
and wa¡ obtained for al¡nost g11 of the experfmenÈs to be re-
ported froru elther of tuo donors who t¡ad the e¡ne cmpleænÊ

tftre.
Thl¡ enounÈ of cmpleuentlng serum wat lndependently cho¡en

by Goudie and l&Callu¡o (f962) who ueed chamber¡ of the aaÍF

volr¡æ and ¡rcrkad wfth 0.1ml amount¡ of test oerun 1n thelr
¡tudte¡ of the thyrofd cytotoxic factot.

Ro¡¡ and læpo!ü (1960) for¡nd requfreæntr for complementlng

Berrnr ln the aane rsngo in a Ë¡tudy of cytolyafr of hr¡n¡n am¡lon

cella Ln culture by rabblÈ ånti-hrman aunlon rerum. Uoing a

cytotoxictty lnde¡c whtch fn effect showed tte na¡ß1mr¡s¡ cytolyefe

whlch a gfven antlbody sould produce Èhey found thåt 0.05 ml.

of rabblt ¡ntL¡err¡o (C.F. tltre L/L92) waa opttnally actlve when



52

0.1pl. of norual htnan rerun, cgulvalent to 5 C'H 100 untÈ¡

of, complcmcnt, w¡¡ u¡od.
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pulvernf,t rnd Inrln¡ (perrurrl coq¡¡¡lc¡glmr) hrvc Uoth

tound Ëh¡ü ttr,yrotd ecllr ¡rc lælltlvr Ëo tt¡¡ ptÈåontr r ,Orm

thyrold rnEtbodlGt. Cytotoxle freÈor, tf prcecnt fn thp lcruo

wtll h1lt autologurr ttryrol,d crllr tn culËurc, præfdfng thrt
thc prttcntrr ccllr .rG a.nrlÈlvr ßo hooologout eytocoxl,c fraÈor.

Autologou. ¡c¡nn u¡t utcd ln ttre culÈr¡r. ttlÈ rrfttt 11

tihyrold glrndr. Xn creh cllr tlrr cff,rcü qr ttrr prtLentrt orrr

ccLl¡ uet thr r¡ns r¡ tlret ualng ttrr prtlanËf t l.ruo on

hæologour ¡mrlÊtvc tbyrold Ëlr¡uc, wl.Èh thr ptovfro that tl¡c

eyÈo3oalc cffccË $al roro rrrkrd fn 3 elaêt rttÌ¡ hmologotrrl

cmplrCtfy rmrlËivo ecllr th¡n rlttr PrrGlrlly r¡rllÈlv¡
rusologou¡ ecll¡ (Tablr 3).

ftrr cyeoÈorle f¡ctor lt tlrrrcf,orc I SruG luto-lllttbody.

lhe rlErntton 1r rmLqur. ftl Hargroevtl L.E. ccll phcnælron

fr ttroughÈ Èo ¡cÈ mly on drnrgad lcr¡oocyß.t (noblnrl¡xr 1959)

- lt 1r dtfftcutt,Èo rnvlugc enËLbody rcÈtoa on I nuclarr uttlch

ls ru¡îaor¡nded by cytoplero rnd rn fnß¡at c¡l! w111.

ËTorgxrg rÀæ8.
Cla¡XlflgltilE¡. A glrnd tl rcgrrd¡d ¡r ylelding ¡r¡r¡fËÍvc

ttryrotd cell¡ 1f 1È 1r rffcct.d by ¡t¡nd¡rd wcrkly cytotoxLo

toüI. ln thc enrlyrlr the hlghLy rcnalÈfve glrnd l¡ Êecordcd r¡ {*.

ß, Bhc nuob3r of ccllr wrr rlgntflc¡ntly rrôreld only by

rtrongly cyËogo¡ßlc lere, but thcr. wtÊ no raùrctlon 1n ÈhG

nunbcr eunrfvfng ln ro¡k lÈrndlrd ¡;r¡, thc r¿fuLt 1¡ rhovn

8¡ *.
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A gland yf.elding eella whlch nere unaffeeted by Ðtrongl.y

cytotoxlc Eere i.a shown Ln the analycfc aa -.
Resulte snd conclugfon¡ the senefËivity of the glande cultured
i.a ahown fn Table /+, wtth detaLle of the type of thyrofd dÍa-
eaåe, and tlre resul,ts are su@arLzed C.n Tsble 5.

It beea¡nc apparent very Eoon thåt tlre houogeneouË emothly
enlarged gland of prlmary thyrotoxLcoefs Gravee, dlaeage -
ytelded cella rrtrich were æst sen¡LtLvc l"n culture to the cyto-
toxlc factor, and cel"la frø¡ thyrotoxfc patfente rære the only
type whieh were consf¡tenÈly aensfËfve to thfa factotr.

$lodul.sr thyrol.d tf.scue fro¡n 3 thyrotoxlc påti€nts wae alao
found to be sensitlve to cytoÈo¡ßlc Entfbodr, Ln two of these
caðe8 betng quiËe as een¡ftlve as tLssue fron glando of Greveso

dieeaee. In one patLent who wae euthyrotd the uptake of radlo-
actfve todine by s 'uhott' nodul"e ¡ree not ¡uppreesed by pretreat-
oent wi.th tri,¿edothyronine (T¡) 1"20 mf.crograu¡¡es daily for 10

daye. Ttre cett¡ from this gland w€re inaeneltl.ve to cytotox1c
factor, Br contrast, in one of the caeee of toxic nodular
goitre 1n whtch tÈre uptake of rl'31 wea not supprcgðed by T3

tlæ cells rere eonrpletely eensftive.
Gelle derÍved fron non-Èoxl,c nodular goftrea or adenooata

!üere e{ther weakLy eensltfve or ln¡enaLtlve, sE were ce!.!.a

obtaíned f,rom stnorsrsl" thyrold tr.eeue. These ',nomål,r t{g¡uea
Iúere obtatned from glande conÈafn{ng rrodulea fn 3 caacp. Tlre

cellc fron t¡¡o of tlrege wcre conpletely fneenett{ve, and eel.ls
f,rou the other pårËfell"y eenaitfve" Unequlvocally normaL tia-
¡ue was obtalned fron one patùenÊ durlng eurgfcal explorat{on
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for parathtrotd Èrmour, ¿nd thl.¡ tiecue ylelded cell¡ whlch

yÍEre eensftlve to atrong cytoGorslc sere ( + aen¡ftivfty).
Only one gLand fræ s pat{ent wlËh llsshfnoto'¡ df¡eare

waa tc¡ted. the culüure had aeverel fnt€rêsGing fcaturesr

L¡'æphocyte¡ were extretrely Dr¡glero$r. The thyrofd cella whfch

gren lrere sneller than thoae seen ln noet cultures and s¡erc

derlved from enålter cluurpe. llany fndfvfduel celLa, and gnrups

sf two or three, wGrG preaent; thece trÊre rDoctl,y cmal.l bfpolar

ce!.14. It fa of,ten lnposelble to dictfnguf¡h lndlvtdual Èhy-

rold celLs f,ros¡ f lbroblasts (Pulvertaft, perconel cmn¡nic¿tf.on) .

It fe of eouroe pooaible to be cerçafn of the f.dentlty of thy-

roLd cellg whren thaLr progreeÉ fro¡r¡ an acLnar clunp Èo a rsono-

layer La obeenred. IË l¡ poaeLble Èhst many of ttc celle ¡GGn

1n tt¡e culture of the HEshlmoto gland rúere ftbrobl.asta" Strongly

cytotoxLc eere cfgn{flcanÈly reduced tha nr¡mber of cunrlvlng

celLe cultured frml thta gland. The celts rytrich survtved the

aetion of cytotoxi.c factor wúe uafnly ¡ual.l and epíndle-

ehaped, ptreÊunlably fibroblaate.
One papLllary carclns'un teeted grew LndtfferenËIy in cyËo-

toxLc sGanderd sers, and ln ltc om gen¡si, wl¡lch conüåfned cyto-

toxfc factor, Growth i.n nor:usl serru wss ¡.1Èt,1e better¡ Bo

that fnabi.ltËy to become eetåbl¿¡hed Ln vltro waa not attrLbut-

able to cytoÊoxl.c f,actor.

Monkey ehyro{d (l,frcacus rheeuc, obtalned from the NåÊlorral

Inatftute for l&dicaL Reecarch, !1111 ttfll, London N.bI.7) was

r¡ot obviouely affeeted by atrongl"y cytotoxic oera. Tå¡fg lg

surprialng in vfer¡ of the fact thst ml.crocooal f,rsctlon of
roonkey thyroid tl.seue flxed cørplenent Ln Èhe presençe of sera
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of peÈienÊ¡ r{Í,th ltachlmotou¡ df¡ca¡e (Bottt, Donfach, llll,eon

and Gouctman, 19ó0).

Pul,verÈaft has found afnflar ro¡ults ln Èeetlng Êhc aenaf.-

tlvtty of, vartour typea of, thyrold Èl¡sua (R¡lvertaft, Donfach

and RofÈt, 1961). Thê cells of sne foetaL adenoqa, and tno

of f,our Ëhyrofd careinouata, lterc sen¡fÈfve. Ha aI¡o fosnd

mnkcy thyrold Ëf.a¡ue ln¡ensltfve, and csll¡ from lla¡hlmto'E

strusa ¡cn¡ftlve.
To assegs tlæ ¡en¿tttvlty of Èha thyrotd cellö rûote aceurately

cerlal dtl.utlona of the ü{ræ control seruE wGr€ Êet up fn t4
culÈure¡ (lable 6). the end-pol.nt of, t¡re tÍtretLon wôt racorded

ac ttÊ hlghect dtl.utlon at whfcÈ¡ growth weo le¡a vlgoroua Èhsn

ln control ch¡$berÉ eonËalnfng nou¡al tetrutn. $ptcel cffecte
of the cytoto¡ß1c facÈor could aluaya be sÉGn aÈ thlr dflutlon
tn a proportJ.on of celle whtch t¡¿d beeone ettachôd to Èhc g!.ase

befote belng lyeed - loea of Èhe rhl.ny eurface rnembrene t6en fn

a heaLthy opherleal cell before lt har apread over Èhe gLaea,

fomatlon of bl.ebe fn rha eurf,ace menbrane n and granular degcn-

eråt¡.on of, the nucleus and cyÈopt-eon, Erren ln hcalthy çultureo

sorr€ eel.la short thla åppe¿rrênce, howeverr ôt tÈ¡ere lo alwaya

¿¡ proporti,on wr¡ich does not euur¡ive. It Le not cleås¡ed ti¡at

t,hÊ Eet.hod givea a trf.ghLy preeiee s¡d-poÍnt ¡ but conf ldence ln

it sÊ bef.ng å reaaonalbe guåde eftt¡er Èo the å@our¡t of cycotoxi.c

factor or to tire aeneitivity of cella tc Jr¡stiffed by tire fol-
3.owång facte, 1. Duplåcôte tftrationa were carråed out on

two Gccagtone, end the end-pol-nt was the san€. 2. Dr:pllcsËe

cha¡nbers !üere set up f.rr approxlmaËeLy the fLrEt 5Û eera teeÈed.
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There wGrG no df¡ercpeuelac. (All pociËlvc ¡Gra roporÊ€d ln
thte påpcr wGrG rctcotcd eË lcart oneG,) 3. A good correlatfon
wa¡ found betmen Ëhe tftrc 1n thp com¡rlaænÈ flr¿tton tcat
¡rtth to¡rle thyrold åntLgcn and th¿ eytocorl.c tÍtre (¿ee Tablc

35),

the data scÈ out ln leble 6 rhow tt¡at thc cellr u¡cd for
tectf.ng for Èhe prGrsncG of ¡nsll smounÈB of, cytotoxLc factor
¡hould be ¡en¡l.ttve Èo ths ¡tand¿rd sstrum whcn dllugsd at leart
to L/LZÛ, and prcferably to greater dllutfone.



58

Tsbh 3

Soa¡ltfvtËy of ttr¡roid Ël,mu. to ¡uÈoLogoul antlbodler

C,F.T, = &teroaooal C.F. anttbody fn patlent'¡ osn ¡rrun.
( - lndl.csts. n.getfvü Ln G.F. t.tt.)
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Table 4

1

3

2.

4

++Typfcal of Èhyro-

toxicosLc. No

Lyurphadenoid foci

Unifom, f,lechy

28 s.

Graveo diaeaee.

+Typlcal of thyro-
toxfcoefc. No

lyrrphadenoid focf.

UnLfom, fleehy

64 e.

Gr¿ves 'dfsease.

Uniform, fleshy
L44 e.

Typfcal of thyro-
toxtcosis. Oc-

caeional. patch of

lymphocyüfc

lnfiltration.

++Gravee dleoese

2 yeate, B . M. R.

orlginaLLy +62"f".

+Very large

(54t s. )

nodular collofd
goltre.

Large end enall
folLicleE. Epi-

theliu¡n flat and

cuboldal., One

patch focal
thyrolditle seen.

Non-Èoxic

nodular goitre.

f,Snnll and large

folLiclee, con-

talnlng varfable

amounte of col-
lofd. No lymph-

sdenold proceso.

Nodular goitre
(L cm. nodulee)

Non-toxlc

nodular goftre.

3enel-
:ivttyHletologyType of thyrofd

CLlnlcaL ¡tate
of pat{ent

5.
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6.

7

8.

++

t1. Moat lntenee

lla¡h¿uoto's dle-

esse. 2. Early

Hashlnoto'g dfs-
eaae wfth in*
Ë€nee plaaoa

celt LnftLtra-
tLonr calloLdq-

pt¡agy, but arct¡L-

ÈGcÈure and epi-

thell.um preeenred

9. åiNot available¡t diegage. DiffueeXy en-

Larged gland

(32 g.) . þlore

fibroue than

uaual, dif,fuse

toxi.c gland.

Two dicgl"nct

parta. 1" PaLe,

ftm and typl.cal.

of lþshfmoto'e

df6ease. 2. hd,
aoft and fl.eahy.

GulÈured to-
g,ether.

tlachlmoÈo' å dfg-

eaee. No labotr-

atory etudl.ce,

lyptcal of, thyro-
toxicoeÍe. Focal

thyroldlEte

preoent.

Unlf,oru, f,lerhy

58 I'
Gravee s digeaae.

Follielea of
varlable eiee.

ftdeæatous otËoo&

EpdÈhelf.un noetly
f lat.

Nodular goltre,
Êo¡ßE f,leahy,

othcr¡ col.l.o{d.

Non-toxLc

nodular goltre.

lencf -
rlvlÈytlletol.ogyType of thyrold

CU.nfcal ðtérte
of patfenB
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lCI. Non-toxic

nodular goitre.
Retrosternal ex-

tension. No

exceeeive rl3L up-

take fn large

retrosternal part

Two parte: a)

Large retro-
gtetnal nodule,

paLe and dense.

b) Tiseue wlth
no¡:r¡al, appear-

ance.

a) Intercellu-
1ar oedema,

emall folltcLee,
epltheLial giant

celle. Tall
epftheliun. b)

Flat epithelfum.

Cuboldal epl-

thellum. No

collotd resorp-

tion. MÍcro-

foLlicles fre-
quent.

That of norr¡ratr

thyroid.

Typícal of

Gravee' digeaee.

+

aj

11. Toxic nodular
j

:goÍtre. Scanning

,showed "hot"

Nodular goiüre

2 cm. Brown

nodules.

+

1euod

L2. -toxic Nodul-ar goitre.

tnodular goÍtre.

13. aves' dÍgease.

L4, onornous toxfc Haemorrhagfc

]adenoma. Activity and necrotic

oÈ suppressed by

3'

nodule LU" D.

ravego dfEeaee ;Unifor:m f l-eshy

2\ yre. Carbl- 4O g. with some

f ibrosl-e.

TalL actl.ve epi- , t
thelium with mícro-

folllcles and

littl.e colloid.

Cuboidal epl-

thellum, moder-

ate fibrogis.

+

¡

¿

þ
Ë

engi-
ivltyHistoLogyType of thyroid

Clinical- state
of pati.ent

Unifonn, fleshy.

1-5.

tre.
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16.

L7.

18

19.

20

2L.

22.

Gr

Graves' diseaee.

I dieease.

ave I diseaee

Graves' dieeage

diseaee.

More thyroldftis
than in pure

Gravea' dfsease.

Actlve ep itheLlum;,

Graves'dísease, +

+

+

conspÍcuoue fymphg
É

cyËíc fnfi.l-tration
Í

and eplÈheltal d.i
l

structlon. Askanaà v

Uniform, f I-eshy,

70 s.

Unífor¡n, f leehy,

35 g.

Usuat" hietology

of Graves' die-

ease.

++Moderate eized

gland, uniform,

fleshy.

Not Eeen. fUnlform, fLeshy,

emal1 gland 28 S.

More fibrosis
than 1n pure

Graves' disease,

colloldophagy.

Low epitlrelium.

t

i

:

!

?+Uniform, fLeohy,

large gland.

*+UsuaIUniforu¡, fleahy,
very l,arge. 86 g.

Graves' dfeease.

++UsualUnlform, fleshy.Graves disease.

Sensi-
EivltyHi.atologyType of thyroid

Clinical BtaËe
of patfent

ceL1e.
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23.

24.

2'â.

26.

27.

28.

29. ttryroid

dular golËre.

+

a) Fleshy (2 cm.

D) adenomata. b)

a) Adenoma, rüith

micro- and macro-

Normal tLssue f
gland.

ro¡n folLicleB.

Falrly uniform,

fleehy tiedue,
but larger col-
loid acini

vlslble,

Petchee of, thy-
roidltis, fairly
hyperplaetÍc

but alao granu-

lar epithel.lum.

Small amount of

ravestdisease. ¡
I

colLofd

I

IMonkey thyrold.

f+UsuaLGraves' disease. Unifotm, fleshy.

++

f+

Not Eeen.r Multipl-e fleehy

Uniform, large.Graves' diseage.

noEla.

Papillary carcÍ-

and coLlold

noduleg.

Toxic nodular

goitre

Some thyrolditis,
lrome epLthelfaL

granul.ar change.

Small, denee

prlmary gro!íth,

soLid metastages.

Paplllary carcl-
no@. Metastases

ín lymph nodes.

Senel-
tivltyType of thyrold Hlstology

Clfnlcal state
of patient
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30.

31.

32.

33.

34.

35.

36.

' dLseaee

Ffbroeie, colLofd

nodul.es and

ml.crofolllcles .

Evenly fibroced

goicre wi.Ëh a

fet¡ I c¡n. col-
loid cysts.

Grave¡'diseaee.

Mildly thyrotoxl.c

intemtttently
for I yeåre.

Norn¡a1.Nonul tfeeue

from f¿Êhmue.

-toxLc

nodule.

FletËened ept-

thelfurr, large

acinl.

Adenoma

Not seenUnifo¡m, fleshy
32 g.

UsualllGravea'dlgeage.

UsualFlerhy tlrsuc
56 g.

Grave¡ I d1¡ea¡e

UeualFleahy tl.seue.Gravee'dloeaae.

a) Papfllary
carcinoma.

b) A¡ above,

a) Prfmary auall,
denge tf.B8ue.

b) lletastasls ln
creat of lleuu.
Dense earclnopa

tl,Bgue.

Papfllary earcÍ-
nona.

Hirtology Sensf-
tfvlty

Type of thyrol.d
Clfnfcal sÈâte

of petlant

++;

++

++

*ç

++
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Diffueely flbrous' Not see¡Ì.

evenLy enLarged

gland.

Seneí-
tlvtty

37.

3S.

39.

40.

41.

¿+2 
"

+

43

Not Been.Typical 
"

Non-toxLc

nodular gof.tre.

RecurrenÈ non-

EoxLc nodular

goitre,

0reves'diseese.

RecurrenÈ

Gr¿veg' digeaae.

Îyplea1 TvpLca INon-torlc

nodular goitre.

++Typlcal 25 g. Typlea IGraves'dfgeage.

Large (.2zA e.)
typtcal nodular

gottre.

Areas of haemor-

rhage, flbroaie
and calcfffce-
È1on.

fRecurrent non'

toxÍc nodular

goitre.

Encapaulated

adenom.

Collold nodule

wlth capcule

with haenor-

rhegte and

necrotlc årea8.

Stngle nodule,

uptake of 1131.

not suppreseed by

T3 . Eutiryroid.

Claseifled non-

toxlc noduLar

golÈre.

HtetologyTypc of thyrold
Gllnical state

of patient

44.
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45.

46,

47,

49.

49. r+NoÈ gèan.þplcal.Grsvca I dfceale.

t¿îNot Eeen.TyplcaL.Graves' dfEea¡e.

++Not teen.lyplcal.Grevec I df¡eage.

+Norual,Ngnnal.Euthyrotd.

Operetlon for
parathyrold dis-
e88e.

++Not ücen.Typlcal.Gravo¡u dlgcaËc.

Sen¡t-
ÊlvlËyHfrtologylype of thyrold

Clfnical rËete
of patfent
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T¿bIe 5.

lire eensitivlüy of varloua typee of thyroid ti.6aue Èo the

cyÈotoxlc factor.

53 cultures frcûì 49 g,l"anda qre anal.yeed. TÍaer¡e htas dívided

into nsma!. ;¡nd nodular ln 3 sageE, and cne carcÍncrna sqas

culÈured sep¿¡råËeLy fron åËs ætaaÈaeie.

ç Õ signtfles Ètæt tire gLand ytelded ceLle Eensi"tive to

weakl.y cytotoric oera.

+ eignffies thet tire ceL1a hrere affected ouly 'oy strongly

cyÈoÈoxl,c gerÛr.

- tndicates tåtaÈ ðn instgnf.f,leent number of eet ls wae

affected by strongly cytotaxi.c serå.

IldetaeËaEj.e of, ¡iapll.laqy carcfnoma

2

1

izå1 çarcLnons

Mo¡¡key tiryroid

¿Nor¡n¡I tlrvroid tiesue

Ikl¿sirl-noto' e di.eeoee

5_

.t

¿+

I

6

:.. -- .J

I
t

I
23

+¿rt
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Îabl¡ 6.

lltre to whLch cytoto¡ßlc effecÊo !ùere deteetable uelng

a atandard cytotoxlc ¡eruæf

¡k* Sera r¡rere set up in dil-utíons of 6,24,L20,600 and 3000.

No higher dil-utions !üere tested.

t + 1 Cells sensitive to weakl-y cytotoxic sera.

1 Ce1-ls sensitive only to strongly cytotoxic sera.

- Cells insensítive to strongly cytotoxic sera.
¡k The standard serum riüas from case 11, 8.8., of the Hashi-

motors disease series.

ìI

+

¿
I

Ç

+

?

+

+

+

+

+

å

¿
,

?

+

7

+

+

+

6

3000

3t0t

3û00

120

12Û

6tü

30tü

3ü00

0

6

3000

0

6

15

t6

L7

18

19

32

33

34

36

37

38

39

40

4L

SencitivttylCytotoxtciËy tltrettrt(flnal ¡erur dÍlutione)
Experfunent

number
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Teble 7,

AbbrcvfaGl.on¡ usod ln tho ¡urrrnarl¡ed data a

d.
h toxic thyrofd antLgen.
of, titres.
rh rhyroglobultn
ee¡ed a¡ rectprocal of, tftre.

PP: Agar gel preefpitin te¡È wlth thyroglobulLn.
Coon¡= colloid: Te¡Ë for LocelLz¿rtfon oË gerna-globultn on

ttryrofd colloid uelng thc Lndlrcct fluoreacent
anÈtbody technLque.

coon¡' cvtoplaap' ::iil*i3.iÍ Ëä:#l'iäflfråiårord 
epfthellal

G: GofËre.TP: Frecipttin pattern ln the aborrs teat.+S: Ilmgeneoua paÈterrr ln thic taet .
ãñI.F. : Ãntf-nucieer faetor Geet, dètceting ttatal.ning" of

nuclei by cera ln the fnáirect fluõrescent añtfUody
technLque.

N.E. : NoË exaulned.
Ei t'lor¡¡al tlryrofd funcÈlon cllnlcatly and no¡mal. ühyrold on

palpatfon'.
H: tbehircÈo's diaease,

Thyrotoxlcoat¡,
Focal. thyroldf.tls.
Propoc{tuc Ln geneÈ!.e acudy,
Test poattLve.
TesÈ negatfve.

the propocitl tn the genetfc study rùere included ln the

thyrold d1¡e¡ee aerfee and are lndfcated by the letter ilPt'.

Four propocltf noÈ fn tFc eerfe¡ are llsted oêparatel.y in lebLe

20, Convereetry, the propoaitf to which the relatfver belong are

indlcgted by oynboLa denotfng tkre caee eerLe¡ and tlæ nunber Ln

thåt serlee, e.g., H 37 rfgnlfi.ed caae nuuber 37 ln the Êl,aehl-

moto'e dlee¿ce eerlG¡.

T
g,

"e
+
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plate 8. Ithotqrf.crogfaph of brllt lnnt flt¡onescgtsê of tnyrofd

collotd ln r toctLoa præirGd by ttre lndl.roct fluortlecnÈ tnti-

body tcehntque . ltrctro 1r homogmeor¡3 rt¡rLalng ¿)Ê tlrc collold

duo to tfrc localfeat!.on of ùhG tatlbody to tlrc lccond eollold

antl,gcn. Kuclc¡r fl.uorGtesncc c¡n r1¡o be !88tlr

PLtÈÒ 9. Ttre phoægreph ahæl Èhr pctÈern of f luore¡conca

fcân whcn tbyroglobulto antlbody coublne. efth thc oolloid '
Ey focua¡fng up end dütn !.t o¡a bc ¡sen türet tås brllll¡nt
lfnar lre due to thê f!.ueralcrnoa fræ colloLd rtrckcd peir-

pendLeularly to the ¡cetlon. Nuctc¡r fluorerc€llcc l¡ aI'¡o

prêfÊDË.

I
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Plste L0. CyÊopla¡mLc fl.uoresconcê. Ttre cytoptrss of

epl.thcllst celle hag ¡tatned unl,fotraly, due t$ the preaêncê

of ttre mlcroasmel antlbody, Tlrc cLrclEc fn thc cytoplaem

whlch do noË f,luorsecs arð the ¡lte of nuclel, Ttrt¡ ecctton

wta noÈ fl¡¡sdr â! al-cr¡hol. dcatroyr the antf.getl. ltre collotd
l¡ raehed out of unf,lxad ¡ectfonr.

Pl¡te 11. lÍr¡elaar eË,atnlng. Antfnr¡clear faetor ha¡ X.ocel-

fzgd to the nuclef tlf thytotd eell¡, fte rens wae from a
paülcnt wfth SJogrenf ¡ dleca¡e who al.ao had a gol"tre.
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Tabl,e 8.

H,aehfruoto'e disease

K

K

K

K

K

K

K

K

K

K

K

K

K

K

K

K

F

F

u

F

u

F

F

F

M

F

u

F

F

F

F

F

P

P

P

P

P

P

P

P

1.

2.

3.

4.

5.

6.

7.

8.

9.

50

53

63

55

24

44

19

55

51"

45

41

5s

39

50

55

49

5L2

L28

L28

4

L2.8

5L2

5L2

512

5L2

&
.16

&

lf.B.

E.E.

J,L.

B.Dl.

R.w.

E. S.

P. B.

c. D.

G;H.

v.H.

B.B.

l{. H.

t.L.
v.c.
R. S.

D.G.

+

+

+

t
+

+

+

+

25000

2500000

25000

25CI000

2500

2500000

+

+

+

t
+

+

+

+

t
+

+

+P

+P

+s

+s

+s

+s

ll
hùf

_s

+

+

+P

l"

13"

L4.

15.

+P

+s

25000

25000

++

+

+

t

+

+

+

+

+

Coqos'
cyto-
plaen

Hieto-
log1ca1
pmof

ßeaponce
to

thyrofd

Sex Age Culture C.F.T. PP T,C.Il. Coonst
colloLd

P 6. 16 2500 +P



¿<ltlrtE Õ.
(eonÈinræd)

L7.

18,

19.

2D.

Ila¡hlmoto'E

+

+

+

+

i
+

+

+

+

+

+

u)

?

+

+

+

+

+

32

6t+ +

K

K

R,

ß,

K

K

K

K

R

K

ß.

K

ß

K

K

K

P

P

F

P

P

P

P

P

P

P

P

P

P

P

P

1.

53

&
40

62

56

s5

50

30

50

51

55

tú

39

5o

39

50

5U¿

256

L28

256

512

22"

23.

24.

25.

26.

29.

30.

31.

256

L28

512

5L2

5L2

16

L28

+S

+P

+P

+P

+P

+P

+s

+s

+S

+s

+P

L.B. P

A-S. F

H.B" F

I.F" F

G.P. F

B.W. F

G.B. F

J,L. F

F.S. F

E.S. F

1.H. F

L.C. F

l.{.8- f
T.Q. ll
tl.lf. F

I.S. U

2500000

25000

250000

2500000

25000t

2500000

2500000

+

ç

+

+

+

+

+

t
+

250û

250t

2500000

25CIo

e50û000

+

+

+

+

++

+

Cooce' Hl"gto-
Gfto- logical
pl,am proof

Berponce
Èo

Ëhyúoid

Ser Age Gultr¡re C.F.Î. PP I,C.H. Coone'
collold

a t



labte I
(continued)

ItashimÈo's diEeaEe

K

K

K

K

A

K

K

K

K

K

A

K

K

K

K

K

F

F

F

F

F

F

r
M

F

F

F

F

F

F

Il.[t.

P

P

P

P

P

P

P

P

P

P

P

P

P

P

P

P

34.

22

53

45

54

v2

40

69

51

49

ot

33

55

L4

æ

53

53

&
256

128

L28

c. B.

L.C.

J.C.

lf .F.

E.B.

Y, H.

I).I.
H. S.

R.C. U

II. T.

U. H.

E. J.

D. S.

F.C.

+

+

+

+

t
16

128

+

+

+

+

+

250û

250000

250000

250000CI

2500000

2500000

2500000

25000û0

2500000

+s

+P

tP

tP

+P

+s

+P

+P

36.

37.

38.

39.

40"

41.

42"

43.

tú.

45.

46.

47.

48.

+

+

¿
t

+

f
+

+ \¡5

+

+

P.C. M

++

+

+

+

+s

+s

& + 250OOO0

16

+

2500

Coono I Hf¡to-
cyto- logical
plaeo proof

Respo'nee
to

thyrold

Sex fue Culture C.F.T. PP T.C. U. Goonet
colloÍd

2500000

+S



lable I
(continued)

llashíæto'e di,seaee

P

P

P

P

P

Sex Age CuLture C,F,T; PP T"C.H" Coong t

col-1oid
Coong t Histo-

loglcal
proof

Respooae
to

thyrofd
cyfo-
plaem

49.

50.

5t.
52.

53.

B.B.

F. TT.

S. S.

s.F.

M. S.

F

F

F

F

F

50

49

26

47

30

K

K

K

K

K

32

256

L28

5L2

L28

+

+

2500000 +P

+s

+

t
t
+

+

+

250000

2500

2500000

+

tP \¡
vl
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lablo 9

E*¡nrfvc fog¡l rbwoldfrå!

I
?

3

4

5

6

t D. H.

D.!{,

s.L.

s. L,

L.I{.

A. c.

F

f
F

F

F

r

29

36

t5

15

26

54

K

K

K

R

K

K

x28

64

32

32

t

-

-

-

-

+

+

+

+

+

t

I

a

a

a tt 250

a - - a

F

P

P

8er Age Culturo G.F,1. PP Î,C,H, Htrtologlc¡1
proof
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Tabl¡ l0
lfrr¡o¡dcæ¡

Sc¡r Asc €ulÈur¡ C.8.T, Prcciplßfn 1.C,H.

I
2

3

4

5

6

7

I
9

M, K.

L. T).

s. L.

c. D.

ll. D.

s.l.
A. S.

F.L,

s.N.

g

P

F

u

F

F

F

î

F

K

A

K

K

K

A

K

K

A

I +

a

I -

a 150

a

t -

5le

-

-
l.

;

&o

48

-

4

5

-

62

64

28

ót

2500

23

250000

250000

2500
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Table 11

Thyrotoxicocie

G.D. U1

2

3

4

5

6

7

I

E.F. F

22

45

42

49

50

L4

34

57

69

r.28

L28

2500

2500

A

K

A,

K

A

K

K

K

A

A

A

A

K

& 250

Recent operaËl.on.

jOperation aet t3. Recurrence7''(seetion 2nd op. focal cþrolditio.
GarbÍnazoLe cure.

Recent operation.

Ç¿¡þimazole.

Operation 1 year previously.
Reeent 1131 treatnent.
ToxÍc 40 yrs, Stilt toxic. On

neomercazoLe.

Carbinazole.

Operation. Poet op, u¡ncoedema.

Carbinazole.

Cured lyith carbi¡nazoLe. Severe

exophthalrcs.

Carbi-nazole cure. Now m¡rxoedemaÈous

sponËaneously.

H. P.

H, S.

G.C.

F. P.

o.G.

I.O. F

256

F

F

F

F

F

5

æ

9, L.T. F

D.S. F

11. B. F

L2. I{.I1. F

13. il, s. F

31

26

L7

34

P.H. F 4L K

Poet operative 3 yre focal thyroÍditÍs.E.H. F 43 A

256

250

Euthwrni d



CultureSex i .H.

Table 11
(contintæd)

Tnvrotoricoeie

u.u. F 25 À Operatlon 3 ¡re pæ.l.ously.

Euthyroid.

Carbf.uazole.

Recent, operåtlon.

¡13L tüBaËæDt follored by
r¡rroedcma,

Carbimasole treaËæaÈ follqæd
by recrmence.

Gured by carbi-oacole a¡d

radlotlæråpy.

Garblnazole cure.

1131 treaGed.

Carcímbar.r,te. cure.

Operacioo 4 yre ågo. Focat

ti¡yroidåtls. Euth¡zrcid,

7. 30

49

ô8

H

F

FI

P.F.

8.8"

A"D.

A.Ì,î"

E.l,!.

x, [d.

G.üJ.

L.B.

l{. L.

G.

B.c.

2T

56

58

38

51

24

47

48

&
tz8

xz

K

K

K

128 2500000

250A

256 2500000

25000

25û0

I
I

.P,CI. A.l{. F ¿ú r
2L. A.I{. F 63 K

I

\o

i22
I

\zt
f

i

lro
125

IK

A

K

K

K

K

K

A

F

F

F

!{

F

F

F

F

250000

2500CI

6

2506427-

28.

29.



Table lL
(eontinued)

30.

31.

32.

33.

Tbyrotoxlcssig

25C0

34.

35.

36.

37.

39.

F.IT.

E. R.

B.J.

v.!{.

}LÏI.

s.c.

E. H.

I.T.
l{.s.

39. r-P. F 30 K

[.0, L.B. F 53 K

2$K 6l+

4O i\

25¿.
43K

55

30

29

43

47 w

32

&

G¿rbiøaaole treatænt.
Ëyper.frret ioning adeç@ "

Operation 15 yrc prwiously,
Becurrent thryroto¡icoeLe .

Garbluasole and 1131 subrequently.

Operation.

û¡nratJ"on.

Post operatlve, Euthyroid.

Now nyroedcmatoue after L131

tË{EatBejDt.

Exophthalmos.

Carbirrazob, nor euth¡rrold. Off

treatoeût.

Csrbioszolc, nor euËh¡rrofd. Off

tüeåÈrent.

F

r
F

r'

K

K

K

A

K

F

F

F

F

F

32 2500

25000

250

250

250

5

5

@o

I

P

4

Sex Age Culture C.F.Î. T.C. H.

4L. H.L. F 28 K 250



Table 1L
(contínued)

Thyrotoxicosfs

Sex Age Cultr¡re C.F.T. T.C,Il.

42. E.J. F 40 K 16

&

Poet operåÈive. Ilietology: snalL

foci of lynphoc¡rtes.

43.

l&.

45.

46.

47.

48.

49.

50.

51.

L.F. F 76

4L

K

A

K

A

A

A

K

K

K

250

P.P. F Recent o¡reration.

Post ¡131 treatpent.M.

M.

G.

B.

ll,
F.

E.

lt

n

lt

ll

n

ll

o
ts
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Îabl¡ 12

Ngn.torlc nodulåt ßott!.

go* AÊr CuLturt C.tr,E. Î.G"H.

1

2

3

4

5

6

7

I
9

10

a E. D.

!f .R.

A.c,

P. H.

E,F,

L.N.

N.[J,

g.c.

B. S.

K. K.

r
r
F

F

g

F

F

F

M

F

lr8

40

tâ

4r
59

71

35

49

&
54

A

A

A

A

A

A

K

A

A

A

-

-

-

t

-

-

I -

Ç

t

Ç

-

-

a

t

I

t r6

a -

-

-

a

Rhrr¡ugÈofd arthrlÈl¡
and SJogrGnnt d1¡-
tÈ|C,

11.

12.

13,

1.4.

15.

1,6.

17.

18.

19.

e0.

21.

22.

c. J. F

F

u

F

p

P

u

r
f
F

r
r

4E K

A

K

A

A

A

A

A

A

A

A

K

-

-

t

-

-

-

-

-

-
I

¿500

r.c. I

-

t

ll. H.

B.[l.

D.8.

B, ß.

J.E.

K.H.

A.l.
T,L.

B, L.

r.l{.

59

40

}tt

55

25

t6

50

52

47

53

Slrer¡o¡totd ertlrrLt tt

25000

-

-

Í

128



B3

lablo Lz
(conttnr¡cd)

Non-üoxfc nodular goÍtm

29,

24,

25,

26,

27.

26,

29,

30.

3L.

K.

f .R.

R.T.

E. H.

C'V.

N.D.

J.F.
D. K.

D.N.

F

r
H

F

F

r
F

F

F

?2

42

4E

58

42

53

38

27

52

A

A

A

A

A

A

A

A

K

- -

-
t

t6
)

I

-

-

-

t

t

5

Ser Agc Gulture C.F.1. T.C.8.



lable Ul

L.

2"

3"

4.

5.

6.

7.

8

9.

10.

11.

4L

'ì

74

62

58

77

rl0

41

70

69

Garclooa of

D.

u-J.
A. P.

u.ä-

A" L.

A.E,

L.H.

!1.G.

P.

L. S.

A.H.

K

A

A

A

A

K

A

A

A

A

A

F

F

F

F

F

E

tl
F

M

F

F

5

¿
1

*
I

+

+

+

+

+

+

+

+

Paplllary

Paplllaty
Papl1Lar7

AnapLaltic

+ Anaplartlc

I
\G
*t-

+S

25

+P

C|ÈO-
plaanic

ÐpeS€x Age Gulture G.F.T. Gooas nÎ.C.H. Goous' À.U.f .
coLloíd

l&t¿s-
taaca



B5

TebLo 14

Sub¡euto Jhvrof4ltl"¡

I
2

3

¿t

5

6

7

I

a P.B. T
M.C. F

M.M. F
M.F. F

E.K. F

D.C. F

Ï.8. F

J.L. F

48

5Z

47

49

ót

t+7

22

35

A

A

A

A

A

A

A

K

-

-

-

-

-

*

-

I

+s

-

+

a -

25000 ?s

Se¡t Agc Culturo C.F.T. T.C.H. Cooo¡ n

coll,otd
A.N.F. 6oonð t

CltO-
pl.ernl.e



Tabl¿ 15

Tryrìofd aatfbodtcs tn erçtftrs sod üher¡ of cr-tins

l.
2.

3.

4.

5.

6.

7.

8.

9

10.

11,

L2.

13,

14,

15.

*a.c.
*L6. P.F.

R.B.

È1.L.

ll.B -

H.C.

!1.Ð.

I{.

G.

H"

,D.

s.

s.

J.V.
g. s.

.à.

B"

A.c-*

16. P.F. *

A

K

A

A

A

A

A

A

A

A,

A

A

A

A

A

4

?

?

18

¿+

fs

+S

fs

A

A

t\

A

A

A

A

A

À

A

3

7

I
3

L2

?+s25

?

t

A

A

Thie serur Ha¡ aotlemplæÊary Èo Ul6.
Partial. fi"ratÍ'eu slËh thyrol.d antlgen buÈ alco sith llver.

Gr¡lture C.F.1. 1"C.Il, Cooo¡'
collold

cbild
aBe

(pooÊhe)

B¡Io. Cult¡¡re G.F.T. T.C.Gace
(mttnr) Cooo¡'

collotd
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T¿bLe 1ó

Ga¡er of ryetenÍe lupur er?thsü¡Èorut Èe¡ted for cyÈoÈoxlc factor

1 F51 A

t2

+ Ssall
nodulc
fn
Èhyrofd.

No¡'¡nal.

llalhf -
æüo'c
di¡eage.
(Etop¡y) 

"

Nomal..

t{ottsl.
Flm
dlf,fu¡e
goltre.
ll¿r¡hl-
mtot¡
dl¡oaoc

2,

3

4,

5.

ó.

P

F

A

A

7A

4ü

A

A

K

F

F

F

25000

+

+

+

+

42

57

t+6

+

+

*

å

Ç

?32

250

2500

7. P 30 K 64 + 2500000 ++

Thl¡ ¡erun wa! not cytoÈoxle on Cwo occa¡Lon¡ derplÈo the

poaftlvG C.F. te¡Ë. th€ ßGrulø ffxod courplment to Èbs leBF

tttre vtth thyrold mlcrolom¡ and rtÈh llver hotrogGnôtG.

Sex Agc Culturc C.F,T, PP 1.C.H. A.N.n. lfiyroid
scstur

L,E.
cel.l¡
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TabLa L7

Incldence of cytoÊoxlc factor

tla¡hfnoto'¡ dLleaae

ocal thyroldltts

1¡

(e6%)

$n)
(16%)Non-toxfc noduler goltre

C¿rclnoma of thyrotd

Subacute thyrotdtÈfs

Mother¡ of cretLna

Cretlns

Relatlve¡ of poreons
havlng thyrol"d diaeace

Lupue erythcnåÈoeua
wfthout thyrofd dl,aeace

Lupus arythcmatosue
wfÈh thyrotd diseace

Control ¡erl,es

53

6

I
51

31

11

I
15

L2

118

3

91

51

6

6

34

5

2

1

I
0

U4

34 (297")

( e%)

2

I

Cytotorlc factor
prcsent

Condftfon No of ¡era
tc¡ted



Table 18

Hashinoto's

Foeal- thyroldítis
Myxoedeura

Thyrotoxicosie

Non-Èoxic nodular
goiÈre

CarcÍnoma of
thyroid

SubacuÈe thyroiditis

Incidence of thyroid anEíbodies ín various thyroid diseases

s3

5

9

51

31.

4L

4

3/8

23

3

51 (967")

5

6

34 Gn")
5 ( 167.)

(ttz¡ 2s /s2 (54%)

o/4

(457")

( 107")

36/s2 (69%) 3s /36 (97',!")

L/+

7

23 (457")

3 (10%)

2le

2/4

@
\c

11.

I

* Positive with either paËtern.

2

10

2

1

Ll8

Gondition Nr¡mber PP
Positive
culture

PosÍtive
c.F. T.

PosiËive
T. C. H.

Coongt*
colloid
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lable 19

Genèt1c study

Propoefti

T¿ble 20

Dat¡ on urooorltL not lnc Luded ln ttre tsblea ( fndfeated bv ilPrr '¡

tle¡hfu¡oto' l dl.leele

Suepccted f¡aahlmto'3 df¡e¿ce

Bfopcy-paryGn focEl tlryroldltto
thyrotoxleo¡fr

s4

45

2

3

4

D.I{.F484-

B.P. F 3O K 16

L.P. F 48 K 256

E. F No aerol.ogical ¡Ëudie¡

Coon¡' Illegnocla
GfÈO-
plearn

SuepeeËed
ilerhlmto
Su¡pected
Ha¡hf¡pto

thyrotoxl-
co¡l.r

th¡rrotoxÍ-
co¡l¡

llex Agc GulÈure C.F.T. FP T.C.H. Coon¡'
collofd

2soo0

+S

+s

+

I



Tablc 2l
Gytotoxtc f¡ctor

91

Gonßrol scrf.ae.

Frcgnent wæon*

Bl.ood donorc

Vartoua madlcsl conditùone
(See "Gase llaterlal")

Idlopethlc haenolyÈlc enacrola

Relatl.ve¡ of patienËe wfth S.L,E.

Nort¡al pèrðonl

2L

27

30

3

t
t+

I
I
I

I
l+

I

* Thera prGgnant wousn had heal,thy bablè¡.

t lfou¡sn aged 75 wtËh oardfove¡cular dÍseaec,

I (e%)91TÛÎAL

Non-tortc Cytoto*fc



Table 22

Futher data on ca6ea of the control series in which cytotoxlc factor nas present.

4 Pregnant. Ttryroíd
juet palpable.

P.B. F

tD.R. F 28 K1

2

3

4

5

6

31

27

26

7l+

K

K

K

+

I

f

PregnanË.

Acute haeuolytic
anaemia -

Blood donor. No
further investÍgations .

llealthy mther of
S.t.E. patlent.

Fregnant.

Cardiovaccular
dÍsease.

N.M. F

B.B, F

7. K.C. F

w.F43K 25 +s

N. D. N. D.

N. D. N,I).

+

+

+

K

K

8. ll.s. M 30 K I;tealthy q¡a¡t.

There waa no fanily hietory of thyroid disease in cases 1, 2r 3, 51 6 and 8. No inforaatlon
was available on this point in cases 4 and 7.

+

No. Case Sex Age Culture C.F.T. f.C.H. Coone'
colloid

Coone t

c¡rEoplasm
CondLtÍon

F



Table 23

OffEpr íng.

1.

2.

3.

4.

5.

6.

7.

8"

9.

10.

11.

L2.

13.

14.

G.P. M

F.J. Þf

M.J. Èt

D.S. U

R. S. l.l

R.C. M

S.H- F

N.S. U

s.Q. F

E.F
v.c. F

J.S. M

w.s. M

M.B. F

23

32

29

11

2L

33

26

26

2L

A

A

A

A

A

A

A

A

A

A

A

A

A

K ¿

¿
I

\o
(¡)

N

N

N

N

N

N

N

N

N

G

N

N

N

lt

H2L

H46

H46

H6
H6
H48

L.P.*

H40

H30

E*

H35

H47

rr 18

H23

+s250

+s

I
31

34

25

A.N.F. Coons'
cyto-
plasmic

Sex Age CulËure C.F.T. PP T.C:H. Goone
colloid

thyroÍd Propositus
sËatu8

*See Table 20

25000 +P



Table 23
(contÍnued)

Offs

15 . S.,8. F

L6. M. P. F

L7 , J.H. F

18. P.L. M

19. C. P. F

20. !1.J. F

21" K.S. M

22. P.E. F

23. P.F. M

24, H. L. F

25" r.H. F

26. c.rd. lr
27. N.ú1, U
* See Table

10

25

16

18

L7

28

26

31

30

28

46

22

25
20

16

256

4

25000

25A

A

A

A

A

A

A

A

K

K

K

A

A

A

+

+

+

+

N

N

N

N

N

N

N

N

T

T

N

N

N

H11

H2L

H9
H13

t.P.*
H2
H26

H22

H36

140

n39

H50

H50

+s

A.N.F, Coone
cyto-
plaamlc

Sex Age Culture C.F.T. PP T.C,Il" Goons'
colloíd

thyroÍd Propoeitus
8Êatu6



3,8. D'.!t. tl
29. U.If. ll
30" P.ll. P

28

26

2t

A

A

A

H

H

N

H50

H41

E 41.+s

t

Ser Age Culture C.F.T. PP T.C.H. Goone'
colleld Clto-

plecnte

A.N.F. Coos8f Tþrold Proposftus
aËértu3

* See Table 20.



TabLe 24

sib

1.

2_

3.

4.

5.

6.

7.

8.

9.

10.

11.

L2.

13.

L4.

60

58

56

59

48

50

54

44

3E

50

53

5V

43

36

J.B. U

L.F. F

E.K. F

H.K. M

W.L. F

M.H. F

L.H. I.f

G.H. M

J.N. F

F.C. Ìl
Iil.c, M

G.C. M

c-c. F

I.H. F

K

A

K

A

A

A

A

A

A

A

A

A

K

K

64 Ii 2500

250

25A

250

25000

+P

+s

+s

+P

\o
o\

I

¡
I

t
+

f

+

+

+

G

N.E,

G

N

G

N.E.

N

N.E.

N"E.

G

N. E.

N.E.

G

N

H11

H11

HIt
H21

H9
H9
H9
H9
E9
H28

H28

H28

H13

H13

I

I

25A

cyto-
plasmic

Sex Age Culture C,F.T. PP T.C,H A.N.F. Goons'Coons'
colloid

Thyroid Propoeitus
Êtatue

+S

+s



Table 24
(contlnued)

Siblines.

Sex Age Culture C.F,T. PP T.C.H. Coongt
colloid

A.N.F. Coong' Thyroid Propositue
statuscyto-

plaonÍc

15.

16.

L7.

18.

19.

2A.

2t.
22.

23.

24.

25.

26.

27.

30

65

69

50

57

15

46

58

54

55

53

50

rú

s.c. F

L.S. F

N.B. lr

A.B. M

A"B. M

S.t. F

E.S. F

S.S. F

J.'S. M

D. C". F
I.l{r F

A.H. F

R.. R. F

K

A

A

A

A

K

A

A

K

A

K

A

A

250 ¡
¡

?

+

+

+

+

+

T

N

N

N

N

H

N

N

N

Ð

G

N

G

8,.

.8.

.8.

H53

H20

H20

TI 20

H20

F4
r{ 19

H26

H26

H26

H16

H27

H34

250

+s32

L28

+s

+S

+s



Table 24
(coatinued)

SlbllngE.

28. !t. K. F 50

29: E. P. Ir 43

30. IÍ. s. !t 6L

31. ü.A. F 62

32. N.C. F 53

33. lt. s. F 47

34. A:r. F 43

35, H. F

36, n.v. F 67

37'; H; P¡ F 61

38. S.C. H 59

39. E.L. F

40. L.Il. F gO

41. G.S. F 45

* See labl-e 20.

K

A

A

A

A

K

A

K

A

K

K

A

A

A

I

4

2500 +

+

å

t
+

f

t,

+

rO
@

T

G

N

t{

!t

T

T

H

T

N

N

N

tf

N

B.P.*

B.P.*

H40

D.lù.*

I).It.*
H32

E2t
H44

H3
n46

H14

H7
H37

H40

æ

256

5

250

250r

25

2s0

+s

+s

+s

cyËo-
plaeaie

Ser Age Culture C.F.T. PP T.C A.ll.F. Cæns t.Il. Coong t

eoLloid
thyroid Prropooltus
8ËAfUA



I
I

cyÈo-
plssmf.c

Ser A6e Culture C.F.T. PP Î.C.H. A.bl.F. Cooog'f¡ooo'g
collold

thyroid ProporÍCue
SfAtUA

42.

43.

tú.

45.

tÒ6.

47.

48.

Itg.

50.

51..

52.

53"

s4.

H.B.

L. B.

P. H.

1. H.

P. K.

A.L.

ll, H.

t.B.
J.B"

G.N.

II. H.

G.!f .

M. S.

* See

.8.

H16

H37

s45

H45

B4E

F 47

L.P.*

H47

L.P.T

H36

845

E47

H35

r{51 K

F74K
M. ,L7 A

lr7A
r{52À
F58å.
P65A
tt48A
u55K
u 51 A

r{23å
F50A
Ft+64
Table 20.

+s

+s

i

rf
\l

+

+

+

t

c

Èt

N

lf

u

N

il
N

N

N

N

N

u

2500 +P

25

25t .B



TabLe 24
(continued)

55. G.B.

55. E.L.

57. J-8,

58. A,C.

59 . F.J.

60. B.F.

b1, G-D¡

62. S¡

63. B.C.

æ. T.B.

65. H.F.

66" N.S.

67 " J,1.
* See

Sibüngs.

FA
F33A
H56A
F83A
F54K
u60A
¡{654
F42K
r23A
t{404
r{45K
!r 37 A,

F57A
Table 20.

+

+

+

+

+

N

N

N.E.

N.E.

N

N

H. E.

N

N

N

G

N

N

H49

H38

H47

n37

H36

H, 25

H41

H26

Ë43

850

E52

H51

L.P.*

+sL6

25 +s

CfiO-
pl.amic

Sex Age Gulture C.F.T. PP T.G.H. . N.F. Coong tCoon'6 A
colloid

Tbyroid Propor{tue
ôÈaËua

+S



Table 24
(contínr¡ed)

SiÞ1ineE.

t See lable 20.

68. E.G. F

69. ¡if.tl. F

70. E.D. F

7L. B.D. F

72. E,C. F

63

67

45

59

60

A

A

A

A

A

N

N.E.

N.E.

N.E -

N.E.

â42
tr4L

841
u4t
841

Sex Age CutÈure C.F.T. PP T.C.H. CoonS'
eo11oid

A. B.F - Coonc thyrold ProporlÈue
at{rtuaeyto-

plaomlc

¿, a.t !,-¿ -

i -"1 t:--.t
l:.'.) ) .; -./'. r'<;

i=r .'*J\ ä',- ,'-ì*;/\- _ ç"-tr/\{lÉ'"



Î¿ble 25

Parents

1.

2.

3.

4.

5.

6.

7.

8.
o

10.

11.

L2.

13.

81

76

53

76

60

78

75

62

86

4s

45

58

56

F.8. M

B.B. F

E.F
L.F. F

I¡.}I. F

A.P. F

S.P. F

H.L. F

s.H
!1.P. F

ll.u. F

E.H. F

A.D. F

A

A

x,

K

K

K

K

K

K

A

K

A

À

+

+

25 +s

H9
F5
F1
H19

824
r34
B.P.T

H29

H40

T6
846
u43

H7

fs
ts

+

t
+

+

+

¿

f

*

M
u

N

T

G

u

N

NE

N

N

N

u

ù

A+

16

16

t6

250

2500000

250

2500

5

tsr

+S

+$

+

+

Ser AËe Gultu¡e C.F.T. PP T.C.[. Goon,e
collold cyto-

plasntc

A.N.F. Coonc' Tþrold Propoeùtue
8Êåtu3



Table 25
(continued)

Parcnte

14, W.H. Ìl

15. V. P, U

16. L.J. F

49

47

67

K

K

K

I
+

t
+

N

N

N

H46

16
H5L

250 fs
+s16 l

I

Sex Age Culture C.F.T. PP T.C. H. Goon 's A
col,loLd

.N.f . Gosae' Thyrotd Pro¡rceitus
statuecyto-

plasulc



Î¡blc 26

IÍrdr ffotstlß e.!.1. 1.C.8. aaç
¿o¡1¡çdl

Cytoplrrnil,ceooúr
Collotd

Offrprtag

Stbltr*c

Ermtr

T{TIAL 118

P c pfGßlpld.n FrÈËern

$ * hmtss.c¡¡ prttoln

30

72

tó

fo (13I)

le (26r)

3 (loz)

10 (14r)

4 (138)

lE (?5r)

4 (rrr)
2r (31r)

7 (ef,)

34 (477)

{s

163
3P

t$11 (6eË) 6 (37U) r (442) 11 (6et) 12 (7t1)
Pos

v (asr, 19 (1ú1) 2e ,(25r) TP t7 (3rz) js (ójz)
tts
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Table 27

Inci{cnce of svtotoxic facGor.

and Èhyrotd dlaeaco Ln rcl¡tlve¡ of DGrsona hevfnc

thvrol.d dfgea¡e

thyrotd anGlbodie¡ of ons or oth€r t)tpe wrre f,ound ln one

or mre of the rel.atfver of 36 proporfËl (6nð,

Thyrold dl.¡eare (hyper- or hypottryroldLcn otr gofËre) hrêa

f,ound Ín one or Eþre relat,fvee of 2l propooltf (397").

TOtrAL 118 34 297" 53 457" 21 Lffi

Offcprlng

SlblLnga

ParenÈ¡

30

72

16

4

T9

1t

13?

26r"

697,,

7 237.

4n
757"

4 137,

2Ll"

Ln

34

LZ

t5

2

No. Cytotoxfc
facËor

Any thyrofd
antl.body

thyrold
dLsea¡e



Table 28

Incl.d¿nce of factor 1n 114* uale aûd

old. ¡nd 40 yreara and æer,

* Age of 4 relative$ nae not avaLlable in the dota.

feoale relgtiver under 4O ye¿r¡

1ÛÎAL slte (2r2,) 212Ð (10u) 6/Le (32tr) 23¡7s (312) Sl27 (302) 15i48 (3r1)

Offrprlag

Siblings

Parents

4/2.e (177)

blLL (36U)

uls (n,
L/5

slLt (232)

3i6
û11 o,ÍL

7135 (2oZ) 
-
(

8lu2 (6Tr.) ,

L2 ¡58 (

(

2LÐ

6ez)

5 t23 l2z1)

314rrl16

t{¡"úer Dlale Fæale

Under 40

Nusber llå1€ FeoaLe

40 and over
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lTG REI.{TIONSHIP OF lHE TTÍIIROID CTTOÎOXIC FACTOR

rO CITHER ÎHYROID ATTTIBOI}IES

The relatl.onehtp of, the cytoÈoxfe factor to oÈher thyrofd
sntfbodlel tråc esÈeblLðhed by perf,orrfng t6sts for the varl.oue

enttbodieE on a cerle¡ of bloodg. The detalls of tlc BGra u¡ed

are set out fn Tabla¡ 8 through 15, and 23, 24 and 25. The

dsta are ¡et out 1n Tables 29 through 34.

Rear¡lte. The daÈe 1n Table 30 Ihow that ttsre Ls no cl.ose

relatfonohfp bet¡reen the occurreneG of, the aecond collotd anËl-

body and the cytotoxÍc factor. lhe two anttbodlee are eoruronly

present together In Èhe sarrs serus¡. (lhle appllee to all of
the thyrold antfbodles.) Horeever Èhe cytotoxÍc antibody oceurred

ln 10 sera w1Èhout the other, and eonvercely the eecond collsid
antfbody wae presanÈ in 16 sera whlch were not cytoto¡çf.c. A

total of 165 Eera werê teotêd by both EeÊhods. tho åntùbodi€t

were botir precent 1n 37, and both absent ln 102.

Similarly fn 263 eera teated for eytotoxÍc facÈor and

thyroglobulin kraemasql.ut lnEtlnc antlbody both were preaent Ínt

83, thyroglobulln antfbody waa preeent alone l.n 13, end cyto-
toxl.c fector waE precent alone Ln 52. Both were abaent ln
115. Hlgh tltre thyroglobulln antlbody wae found ln twp Don-

toxic BGra (Table 31). The¡e data egaÍn indfcate thåt there

fa no abeolute correl,atton between cytotoxf.c and thyroglobull.n
antibodies.

A clo¡er relaÈlanrhlp wae found beÈr*een cytotor{city and

the preeence of mlcroeoual C.F. antibqdy (TabLe 32l", Of 90

¡era poattlve by conplenênt-ffxation, 88 werê cytotoxf.c. One
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of Èhe anonalous rere (Caee 16 fn the non-tox!.c nodul.ar gofÈre

eerter) glvLng a EhyroLd C.F.Î. tltre of LlL6 alao fixed Gor¡ì-

plænt rùfth e sallne extract of llver to a titre of L¡L6. the

other anomsl.oue ôerle¡ (Caae 30 fn the efbling eerler) gave él

C.F.T. titre of, L/4. Cytopleanlc entfbody wag absenÈ 1n boÈh

of tt¡eae aera, One other non-toxÍc oeruÐ wa6 encountered whictl

fl¡æd cooplerrent to a tftre of l{32 (Caee 3, ayetemLc lupua

erytiremaGoua serte¡, lable 16) , Thle Beruû 1¡ not lncluded ln

Table 32. Compleuent-flxation aleo oecurred wlth aaline ex-

trået of llver to the EaDe tl.tre. The seruu tûéta not tcsted by

CoonE' Èechnique. Forty-three weekLy cytotoxtc Bera gave neg-

ative regulta by C.F.Î. when 2 lftlD of eouplenent wcre used for
tl¡G test. lthen 13 of the¡e serå ¡rere reteeted wfth Ik MIID of
compleurent, 9 were positlve and 4 ilad becoure åntieompLenentary.

Tte f,luorescent Èett for eytoplaeuis l.ocal.lzatlon of auto-

antlbody gave resulÈe ¡¡hlch agreed cloeely w¡.th those obtelned

ln tt¡e ticeue cul"ture teaÊ. Of 165 sera teeted by boËtr r¡ethode

(Îable 34,, 71 were poaitive ln both, 87 were negatÍve by the

t!ùo teste, whíle weak eytoplåssrfc ¡tainfng wae obtained Ln 6

rera fn wt¡lcÅr cytotorßfctty could not be deuoneGrated. Thio

apparent greater eensltivfty of the fluoreseent antfbody teÉt

Lc undoubtedly due Èo the fåcÈ Èhðt undlluted eertrn fa used,

whereaa the ¡oiniual ¡en¡r¡ dilt¡tlon ueed ln ttn cytotoxÍc teËt

lg l¡8.
Cü{PARISON OF TITRES OBÎATS¡ED BY CM{PIfi}GNT tr'IXATION.

CTTÛTOXIC AND CYTOPI,ASMtrC AItTIBODT TESÎS

Nineteen sêra wêre conpared by the three Èechniquee to ahow

thåË tÈ'¡cre kråE I correlatlon bet¡*een the tlËres by each nrcthod.

tþthods. The com¡rl.øent f J.xatLon teEË waa perforæd wftir L&
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lnstcad of, 2 MHD of compleænt. Serl.aL d{l,utlonE of ôera

were nêde up f.n 1.99 æedtr¡m for the tf.ssue eul.tuaê Èest and

for tire f,luoreecent ¿ntl.body Èest for eytoplacni.c locallzaÈfon.

llhen tlre ditutlons ftrÊre uaed in cuLËureu double aupunts (Û.2

ü01.) of fresh norøal hr¡man geaun wÊre u¡ed Èo compensate for
the reductÍon in seruu proEein ln ttre dfluted te8ü eerun. Re-

oult,s of the f,l"uorescent antibody te$ti tæro read end ecored

f.ndependently by two t¡bgetruerE. Diacrepancl.ee td€re ueuaLly

riot greaÊer th¡an one dilution, $Ihen ttre obeerueta differed,
the lorser veluê wag Èaken ag thø ç¡fl-pofnt.

Reeulta. tlre reeultc ¡rre cet sut 1n Table 35 and Figuree 2a

and 2.b. Goneiderlng tlre fact thÉt end-pof.nts wLËÉ¡ t1ËraÈione

of the cytoËo¡Éfc and cytoplasmlc tcoÈs êrte not precf se, th
correleÈl.on coeffl.ci.ants of 0.846 for cytotoxLc and G.F.T.

tíËres, and 0.895 for cytotoxic and cyËoplaaurlc Èltres qre

convlnctng evidence of the identlty of theae antibodlee.
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Îabl* 29

and ¡ccond collold antl,body (S) compared.

1ÛTAL 169 10 16 37 102

itt¡¡t¡tmoto' t dl¡aa¡c L7 1 I
t

15

SubecuËe thyrofdtGf¡
Carcf.nous of thyrold
!{others of, cretlns
Crotfn¡

Offrprlng
Stbll,nge

ParenËc

5 2

I
2

7

10

L2

23

l+4

4

I
15

1?

28

ö6

r4

1 tt

1

5

2

3

6

I

1

l1
7

S¡rÍec Nrmber K only S only K+S Nefthcr

Teble 30

Sccond colloid
antfbody

Pre¡ent

Ab¡ent

37

Lû

16

102

Cytotoxåe factor
Pre¡ent Ab¡cnt



t1r.

Teb1e 31

Relatfonr fac o IobuLln

4acnagEl.uË lnaÊ fng rnt lbody .

TOTAT 263

Ncgåt1v6 Iö7 5Z tr5

2,500,000

250,000

25,000

2,500

250

25

5

2L

9

L2

22

2L

5

6

20

9

11

22

L4

2

5

1

I

7

3

I

lltre Nu¡obcr
Cytotoxl,e Factor

Pre¡anÈ Abrent
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Tabla 32

çonp LcocÍrt -f tqlng ant lbody .

TO[At 262

Negaetvc Lt2 43 129

512

256

l,2g

64

32

r"6

I
4

L2

9

19

14

7

16

9

4

L2

9

19

14

7

15

9

3

I

I

Tltre Nrmbcr
Cytotoxle Factor

Prs¡ent Abrent
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Tablo 33

Scro on wtrlctr eyÈotoxl.c (I0 and cyÈople¡ufc antibody

tG¡tr wrfc earrled ouÈ Ln per¡f,lcl.

TÛTAL 165 7L 78

llsrhüDoto'r dL¡saae

Subscuto thyrofdltls
Garcluooe of thyrotd

Offeprfng

Sibllngr

ParsnË¡

34

6

1t

26

72

t6

34

1

2

4

19

[1

34

1

6

7

19

1t

Hr¡nber K Cytoplermfc
anGlbody

lsblc 34

a

Cytoplerntc anÈl"body

Prc¡ont

Ab¡ent

7L

87

7

GytotorLc FscÊor

Pre¡cnt AbcrnC
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TT{E RETATIONSHIP BETI,IEE¡I MICROSOMAL A}aIGE}¡ CONTEbTT

tr ÎIIÏROID TISSIJE 10 IlS SENSIÎIVTT TO FACTOß

SLnce the coneenËrsti.on of the apecfflc thyrofd complemenÈ-

f,ixlng entLgen 1e highcat 1n toxlc thyrold Èl.eeue (Roltt et aL.,

1960) n and olnce cella of toxlc tiryrol.d glande sre regulerly
senslÈlve to cytoüoxtc f,acGor, ût mtght be expected th¿rt Èhe

aeneLtLvlty of thyrold cell¡ could be correlated wfüh Èhe anÈl-

gen content of the thyroid üLesur fron whLch Èhey wetre obÈålned.

The microco¡nal. antigen concenÈratton of, the thyrofd tfeeue w¿a

therefore determined on 14 glend¡ t¡hfch were teatcd for aeneL-

tfvlÈy to cytotoxLc factor i.n culture,
llgthod. The quantftatl.ve co'nplerrent f,ixatton te6t waa baaed

on the nethod of Rapport and Graf (f957). A houogen¿te of the

whole thyroid gland we¡ ßade by alfefng Èhe ti.¡sue Ëhtnly,
nlnclng ftnely wlth acl¡sors and dleruptfng Ln a looae ftttlng
all. g,laas Potter-ELvehJem hæogeniger wÍttr 5 volu¡oee of ice-
cold l07' aucrose.

ltre fraetLone v¡eae te¡ted for complernent-fixing potency

agal.net a etandard ttashfooto gen¡u 1n the preE€nce of, three

50% tr,ae¡ooLyÈLc unlÈ¡ of couplement (deterælned by Ëhe method

of Oalern Strauee and l&yer, 1952)" the degree of irasnolyaio,

s€asured phoËomatrical.ly, nas plotted on a XoglÈ gcale agaJ.net

th€ logaritFm of thc a¡uounÈ of antLgen uced for Ehe teet. Tire

snuount of antf,gen givlng 50% haeuolyele Le deffned ae 1 unft.
Controls, Ln which aeruuÌ wa¡ ou¡Lttedn rære retup ¿t slI antl"gen

dlLuÈfon¡ i.n the preoence of, tvro 507å haemalytlc unfte of courpLe-

EÊnt 8o ÈhåÈ any 8ntlcørplmentaE? qêtfvtty could be detected;
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where thl¡ wa¡ found at entl.gen dflutlona glvtng partlsl
haeooLyafe ln the teet, the reeuLÈs !ûGre dl¡carded.

The ¡encftivtty of thyrold celle wa¡ dctcrmined accord-

ing to the crlterle prevfouely etated ( p.53 ).
Reåult¡. (Teble 36, Figure 1). Trto of the 3 l,ncen¡ltLve gl.ande

tested had antlgen level,c below 200 unftalt,, and the thlrd
had a levet of 500 unitrlg. Therefone all but one gland havlng

an antfgen contcnt greeter ttran 200 u./g were senclÊlve.

ùre partfally sentitlve gLand (Gulture 41) had an entlgen

content of 1136 untte/g. whereaa one veÐr aenel.tLve gland

(culture 34) had a l-evel of 312 unftslg. The serurn fron thle

patient hsd ¿ high Level of mfcro¡o¡ngl complement-flxing anti-
body (tttre L1256). It ls poealbLe that fn vfvo flxatlon of,

thls anÈLbody roay have neutral.fzed the anËfgen to aone extênt,

but ff thla wcrê so it may be expected that ¡enoltl.vfty of the

gland would alao be low. The sorum from the paËlent wbose

cellc !üere used fn Culture 41 contålned C.F. snÈ{bodte¡ et a

tttre of L/64. Thia patient had been thyrotoxlc for severaL

yeêrs, and the gland we¡ very flbroue. The culture may have

eontalned aome fibroblacts - él possfble expLanatlon for the

low ¡ensitfvlÈy of the gland.

DecoxyribonucleLc aetd content of BoEe of rhe glande was

detenrlned by Dr. Roltt in order to coupare bGtter the anË1-

gen content per cell,, rather th¡n antigen content per unit

welght of tlcaue. The relatfonshLp of cell eenaÍÈtvlËy to

complement-ftxlng anÈfgen content per mg. DNA wae eesentfålIy

the sasn ae the reLati.onshfp of sensftivlty to anËl-gen untt6/'9.

of tic¡ue (Flgure 1).
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It E¡ay be ccrttcludcd th¡t, ¡tl Èhyrofd glanda contelnf.ng

hfgh tevels ef C.F. antlgcn are aon¿1tlvs Èo cytoEo¡ßfc frcËor.

Hwever aoae Graves I då¡eece glends wlth low entlgen cclnEcr¡c8

yield ¡en¡XÈlve cells. Prevlouc work ln thla lebora8ory

(Rottt, Ðo,ntach, Hudeon end Cot¡ctrnen, 1960) adda Èo Èhis

deta Xn rhowlng 1ær antigen Leruel¡ ln non-toxle no&rtar

goltree and nornel tfsauec (400 r.¡nlts/g. or' lærer in 6 crsee),

and level¡ of BÊ0, 220ü and 510 unite/g. ln three cases of

alngle functlonlng ademorûe. It has been shæm that florl-coxfc

goltres never yf.eld hlghly ôensiÈ1ve cells, wtrereaa 'rhoË'l

nodulca m¡y. Itrerefore ft ceeor certafn thst aeneltlvity

fs correlated wlth anËfgsn contênt, although not ebrolutely"

Ttre ¡enetÈtvåty of cells {a probabty depgftdent on Èha

concenÈrsÈfûn clf antlgGn At Èhe turfece, not on ttre annor¡nÈ

wittrin the cytopLam.
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CORRELATION OF ANTIGEN CONTENT WITH

SENSITIVITY OF CELLS

2500
600

2000 500

300

200

500 roo

o ++ + ++ +
SENSITIVITY

corrslecloü of rnÈtgÊn çtrlt€nt wfth tGnÜltl1iLÈy

of cel 11,

*t- - Scntl.tlite to weskÏ y eyËoEcrxlc aeta '

-{- rr tenlttivê to ¡Èr(}¡r63y cyÊefo¡ß1e teËa"

- 'ê !.n¡enlftfi¡e evom tc ttrongly cyÈtrËorfc lêre '

Flg. l.:

a

o

o

a
a

a

o

o

a

a

ct

a

a
a
a

,

a

a

a

a

thegpaphrwerecclrnpl.ìedfrcmdaÈagfve¡rrfaÎabtre36.



11,8

Table 35

CorrelatÍon of cvtotoxic. cytoplasmlc and mLcrosomal

compl-enrent-fixatlon titres .

1.

¿.

3.

4.

5.

6.

7.

8.

9.

10.

11.

L2.

13.

L4,

L5.

16.

L7.

18.

19.

B.M.

B.B.

T.

L.B.

H. S.

G.D.

H"

R.

F. H.

A. I^I.

J. S.

t.
P.L.

¿\. M.

C.¡.

M.B.

c. c.

lf. D.

A. D.

Ht+
H II.

T26
H40

M4

T30

T2L
sz3

M8
T22
N 1l_

H1
s13

M5
T 1"9

3000

3000

2500

800

800

600

LzA

120

120

80

80

80

80

24

I
8

I
B

I

1000

200

500

100

1_00

t00

25

25

I
64

I
10

1,0

I
I
I
I
I
4

>5L2

L28

>512

L6

64

64

32

32

64

4*

8*

32

L28

I
8*

8*

4''c

4*

I

+ Fieures are reciDrocals of tftre. C.F.T. was carried out with
' lL-t'tH¡ of conpleinent, Í"nstead of the usual 2 MHD.
* Theee sera failed to fLx complernent ürith toxlc thyrofd antfgen

v¡hen 2 MHD of conrplement werè used in the test.
*¡t This serum al-eo Ëixed complement wÍth llver et<ÈracË Èo a tiËre

of more than Ll5L2.

Seriee¡k Cytotoxic Cytoplaernlc C.F. To

Key to symbols:'t

H : llashfnoto's
serleg.

M : Myxoedema
gerieg.

T = Thyrotoxicosis
eeriee.

N = Non-toxÍc
nodular goltre
serÍes.

S = SfbLfng
gerlee.

Serum Titret
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Fig. 2a.z Correletion of cytotoxicity of Hashj-moto gerél

witlr complement flxfng abttlty, ftre logl0 of the

recfprocal of the highest serun dilution showlng

cyÈotoxLcity was plotted agafnsg 1o910 of Ëhe tltre

in the cFT test ueíng fi M.H.D. of complernent.

Flg. 2b.z CorrelaË1on of cytotoxfcity of Haehimoto sera

wlrh cyroplasmle stainfng ability. Ttre loglo of the

tftre 1n Èhe cytotoxlc test was plotted against 10910

of the reclprocal of the hfghest dllutlon giving

posítlve fluorescent, stalning of thyrold cytoplasm in

Coon I a gandwfch technlque.
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RelationehLo of nlcroconal antigen eonÈent ivlty to cytotoxlc facÈorto

25

26

30

30

31

32

33

34

t6

37

38

39

40

4L

Graveg'

Graveg'

Norual

Adsuæa

GraYee t

Grgveg I

Gr¡veg'

Grgvee'

GtaYee'

N.T.N.G.

l{.1.N.G.

Greveg'

H.1,N.G.

Granre¡'

++ 0

0

CI

0

ulo

600

3000

3000

666

2L74

333

500

658

1250

L562

3L2

793

L67

395

2500

L79

t136

0

0

2.36

2.88

3 "76

0

2.60

0

2"tú

3.08

2.1r4

4.&
2.79

0

0

0

141

L77

L75

0

639

0

325

54

L62

538

&
0

0

0

++
+

l+
++
t+
++
++

256

0

0

0

+ 6

3000

6

++

+ &

Type of
gland

Antigen
rmita/9.

DNA

ry,. /9.
Antigen

u/ug. INA
Culture Senaltlvity Cytotorlc

tltre C.F.T. TiÈre
of se¡¡n

- = Negatlve. 0 = Not done. N.T.N.G. = Noo-torlc nodular goitre.
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ATMMPÎS TO TNCNEASE lHE SENSI,TTVITT æ I¡IIBINSTCALLT

INSENSITII'E TTTT.R|OID CELI"S

PatienÈ¡ undergoLng thyroldeetony for Graves' dLaeage

had lnvarfably been Èraated wtth Lugol'e solut{on preoperåÈively,

and esrb{mazole h¡ad algo been u¡ed ln gevaral In¡tsncsa. Experl-

Bcnt8 wetre therefore aetup to Ëê¡C the scnaltivi.ty of cells from

noduLar goLtrea whleh were cuLtured tn medta contafning htgbr

concentrations of, lodlne, fodfde o carbi.nazofe and Èhyrotroplc

ho¡mone,

$eÈhod. Prtmary culture¡ hle¡ne eeÈup 1n the preeence of potent

cytoto*fc ierå wlth sdded complenenß tn the ugual concentråÈf.ona.

Inereaelng concentratfone of Èhe varlouc reagenÈc $GËe ueed fn

culËure¡ contålnlng norEsl and cyËoÈo¡ßfc cera. ConcGntrêtlons

of fodi.ne and fodtde ldêaÊ reacired whlch wor€ toxlc f.n botlr DoF-

nal end cyÊoto¡rlc ¡redfa. Below thece concentraÈl.one no dlf,-
ferences li¡Ere aêen, Cha&berg eontaini"ng cyËoto¡ßic ger¡ pl,ue

reagent tûere cørpared wfth ctrsmbers contsfnLng cyüotoxlc sera

only.

Beau,lte. Thê followf.ng eoncentretÍone of te¡È subeËancec ræne

not Èo¡rlc to huuan thyrol,d celle: thyrotropin (Aruour) , L.25

u. per ml.; potarc{r.ur fodlde, 6.25 mg. per ul.; carbfma¿oIe,

0.25 urg. ¡rer mt,; Lugot'¡ eolutLo¡r to gLve todlne 33.3 ¡9. per

ml.; Lugol'e eolutlsn ae before plus Èhyrotropln, 1.25 u. per

¡01.

In eaeh cage ühÊre wåg no reductl.on 1n the nu¡nber of rutr-

vfng cells ss coupsred ed.th conGrol cl¡auberc contatnfng cfts-
tox{c gere only.
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THE FFFEGÎS qE. Eh¡e$GS uaed for ceLt df.eper¡fon on Êho

charectcrlstf.cs of thyrold cell¡ 1n cut"tura and on thplr
cusceptfbLltty Co cytotoxfc factor.
Tryprtn LE an endopapttdase (Rlneldtnl, f958) wh{ch h¿¡ ër

reak acÈ{,vlty on mpaü natl,va protoint, br.lt å stronger êcËr.on

on dehsturcd or parttall.y hydrolyeed proteln¡. The ensyue fr
ttæught to r;rosf.n on Êhe cell eurface and not to peneGrete the

ceLl,

Papaln, obtalnad froo tllc latex of Carfca p.gxgH,, 1e a ¡ntrûure

of vartous proteolyGtc enayuEs ehowf,ng alt Ëype¡ of GtGo- and

endopeptidase acttvltler on a wlde varlety of, proÈclnr, [t
digeota naÊlvc a¡ wall a¡ denatured protGf.nr. x\'lo Gn&yæ¡,

nsmed papatn and eh¡mpapaln, have been crystallised f,ro¡n the

crude exËråcts. th¿y åre Êctivetcd by reducl.ng agento, and

lnact{vated by oxldlafng ågentË. Pepafn fa effectfve et a

lowar pH range than tryp¡fn. rt hsa been used by Rf.naldinl
(fgSA) and tbangn Rhode and Kotechate (1959) ro dlaperce

eurbryonic È1Ê¡uea.

Thyrofd tte¡ue wae not dLopereed eatlefaetoråly by papaln

ln P.E.S., buË a treavy yield w¿e obtaf.ned wfth 17. pepafn Ín
Parkeroe 199 nedf.um.

FLctq l¡ ots¡ll.ar to papaln Ln nany respecre (Bi.naldtn{),

The preaent etatus of eolLagenege la far from cteer
(Rtnal,dtnl, L958) . Tire eûaln¡e or ênsyures êrG obtafned frosr

filtrates of, CJoatri.dfrgp welehf{, and ttnre l"e apparåntly å

varlatton ln the charEcterletfcs of, lndf.vlducl batches. hltrethcr
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ft dlgerÈa undeneturad collagen reoafn¡ to be proved. RlnaldinL

was unsble Eo get satfpfacËory yfeldr frør varlous enbryonle

r¡e¡oderu¡al tLgsueE or adult cockt¡ conob connecÈfve tfssue.
Howevern ft digectl tcndont, end t¡ae been for¡r¡d geÈlcfac-

toÈT for ttre preparcclon of thyrold celL oulgenef.ona tn the
prerent work.

s¡!þÉ. Papeln and f teLn wers uaed aa 1% eolutlon¡ ln L99.

Collagcnaae wae ueed ln 0.1"Á ¡trength Ln [99. CulÈurea of a

gland were prepared by trypefn dlgectlon, and ÉepåraËe cuLture¿

wÊre obtained by dtgertåon wi"th snother enzyue. The growth

of trypeLn-diepereed cellc fn ædl.a containfng nornal and Glto-
toxfe sÊre waa coupared wtÊh tfc growËh of, eella obtafned wtth

another enzyæ f"n ttre oÐs¡g gera.

Rcculte. Thetre were no roorphologlcal dl.fferences fn freo and

monolayer celle obtalned wfGh ftcl,n and eollagenôBe. Papetn

was vet:y toxic Èo cellc when dlgettlon qrac continued beyond 20

ml.nutee, Daoage to the cel.l uenbrane rüås vÍeible by piraee-

contrasc nnl.eroecopy. The charåctcrioGtc gtfeten{ng åppe¿¡rûrnce

of the aurface wag 1oat. CuLtures of such dauaged ceLls falled
cmplete ly.

In general ehe ¡enaitivfty of thyrold cells obÈal.ned by

othar ensynes n*¡s elmtl,er to the scn¡iÈivity of trypai.n-dla-
pereed cell¡. tloïrevGr, fn onç experlmnt cell¡ obtatned by

dÍgeetfon wltir ffcin $Btrê conpleÊcly lnaenalÈíve Èo etrongly
cytotoxic ôerå, wirereee the trypefn-dirperced cella lyere qulte
eeneitlve. A f,ew eslls regularl,y eunrfved 1n cytotoxlc rera
actlng on culturcs obtalned by thc use of coLlagenaee alÈhough

the correrpondLng culËurec of, celle ebtalned wlËh ßtTprin rrcre

courpletely lysed.
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SEPANATIOTI ffi THE CYTOIOXIC FACTOR FROù{ SERT¡M

The cytotoxfc faetor t¡a¡ tiro propertlee of, an antlbody.

Îþ¡e fector la epecl.flc for hrseu thyrofd cell¡, and eÍnce toxLc

tiryrofd cells are mrlch rûore eeneLËtve to the factorn 1t la rea-

¡onable Èo euggert t'r¡st Èherc Lc an Lncreased csncentreËlon of
ån anÈlgen fn thege cells. Cultr¡rea of ce lle f,ron human syû-

ovial meubrane¡ rst thyrofd and monkey thyrold were unaf,fected.

Pulvertaft found no othor celle whLch werG aff,ected by Èhe

faetor (Pul.vertaft et al., 1961). Ít requl.ree eompLeænt for
itg sctfon, Separatfon of tire thyroÍd eytotorf.c factor wlth

the gauana-globul"tn fracÊlon of Bcrur¡ added Èo the evidence

provfng ttrat lt 1e en antlbody.

llethoda. . thLe wae

carrfed out by e method ¡lmfl"ar to Èhst of, f[iller-Eberhard
(1960). r\pproxlmately 5t g. of polyvfnyl-ehlorLde potcder

(Pevfkon, Forfatbolaget n Stoclcvfkrverkf.n, Sweden) waahed Ëhr€e

tfmee fn b¿rbleurête br¡ffer, pH 8.6, wa¡ nade lnto a thlck
alurry end poured Lnto I Perepex trough, 7 x2x\ lnches,

Îl¡e ceruro ws¡ dtalyzed overnLght aÈ 4oC, agalnet ths buffer

and a trêce of bronophenol blue added. After equtllbratLon

of the bl,oek lr¡ the electrode chember et 4oC, for 3O mfouÈea,

1.5 nL. of ôeruln wa¡ added Èo a depreesfon ln the bl"ock, L lnch

frorn tho cåÈhodal end, Etoctrophoreel.s wac conËinued f,or

approxlnaGely 18 t¡our¡ in the cold, usLng a cur¡cenÈ of 7 na

unËil the blue-Btefned albrmLn waa wftlti.n l. lnch of the enodål

end of, thc block. At the end of eLectrophorerfe the block waE

sr¡t trånaversaly fnto elx equal portfonr. The frsctl.one were

etlrrad wtth 2 pI. of Parker's 199 medlum J.n tubes ¿nd the
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åupert¡åÈant reco\rered after centrlfugatfon, Each fraction
wag dlalyzed agafneË 250 ml. of, phoaphaÈe-buffcred rallne
(PBs) et 40 c. overnlght, thcn agalnet r.0 nl. of parker Lgg

for I hours. The fraetlona were etorod aÈ -z0o c until testcd.
Ths proteln fracclona wÊre f,dentffled by L¡munoelectro-

phoreeie, wf.th schefdeggeroe (1955) u¡icro$ethod. Four dropa

of, eaeh fractlon tn Eerfal flvefold df!.utdsn¡ rsere set up for
tL¡cue eul'ture; rJ,Z ml. of freah non¡al i¡r.l!¡än aarwn rr¿rg added

to eaeh dflutlon. A duplLcate undLluted tube fron eacf¡ fractfon
wåa inacÈfvsted st 560 c, for 3ü mtnutec before culÈure to
ensurê thåt cytgtoxiclty lrqa sonplement-dependenÈ,

Sodfr¡ur eulphate Lpttat lon of, gag]ßlg-s lobull"ne frou¡ cvtotoxLc
scIq. Two vol, of, 27 pet cent sodir.lur sulpiraEe tn phoaptnta

buffer, pH 7.8, rùåB added to L vol. of a cytotoxie aerum, over
e perfod of l0 uri.nutea, wfth conÊfnuoue otirrfng. AfÈer cantrl*
fugaËlon eÈ 10,000 !op.Er. for 10 mlnut.es at roour teryeråture j
the euperìnatant wås decanted and gaved. TTre precLpiÈate wae

waehed in 18 per cent sodLum euLphate and aftcr centrifugatl.on
w¿e df.saolved in a volur¡e of dlstllted waËer equal to the vol-
ume of the aupernatsnt. Thc solutionE Ì,üere dtalyzed agatnct
phosphaÈe-buffered calfne and parker's lg9 sedtum for uee ln
the tlggue culture test and for the dctectlon of cytoplåBmfc
anttbodi.Gs by Coone ' technfgue.

Chron¡atosraphy of .f-s:Lobulln obtai.ned by sone elect t¡oresls
gn Pevikgn bLp_cke. The firat Èhree fractlone containtng
y -gtobulLn Idere uced frau È¡ro Pevtkon blocke prepared accord-
tng to the rethod described above. Chromatogra¡rhy wae carrled
out on s diethylanrfnoethyl (DEAE) -eclluloae colr¡¡rr by the DeÈhod

of Fahey end llorbett (1959).



L26

The Pevtkon fractlonc trere eluted Ln Parker'¡ 199 uedfuur;

tfn ffnal voh¡me of ¡olutton aftar elution ¡ra¡ 9.5 ml. Tt¡ig

solutíon wa¡ dlal.yzed aga{nlt an 0,01 M phoaphaËe buffer pH

8,1, ovcrnlght.

The cstr¡Ðn ltat prepared wlth DEAE-cellulo¡e frou Se¡nra

Entwfcklungel.abor, Hctdelberg, and ¡rashed through overnlghÈ

wlth 0.01 M phoaphste buffGr. lire dt¿lyzed 7-globulin eolutÍon
wsr addcd to the eoltmr and waehêd on wlth 1nt. of buffer, A

furthcr 48 url," of buffer wðc p€lsced throrrgh the coluun be'fore

gradlenÈ eLuti.on ¡Ës begun" The gradfent ¡va¡ derrelopcd by

runnl.ng 6 0.10 l-f phoephate buffer, pH 8.1, conÈafnlng 0.35 M

aodir¡rn chlorfde tnto a conrtånt voltrule nlxlng cheuber (volt¡uc

280 mL,) eontai.nlng the orlglnal buffer, The aluate wås col-
lected {n 4 ml. allquota, The abgorbance at 280 uru. ln a Ç.5

cE. ccl,1 lraa meó¡Bured fn a Htlger ôpectagphotomeÈer. Ttre solu-

tlone rdere pooled fnto 4 fractlons contalnlng 32, 48, 4t, and

130 ml., tespêctlvely. The fractf.onc rrere concentrated approx{.-

uaCely 20-fol"d werofgtrü by appLyf.ng a vacuul¡r ouËaidc the colu-

tione eontained fn dlalyals tublng, The f,our concenßreted

fracttonc lùere dlalyzed agalnrt phooptrate-buffered aaLine and

then Parkerus 199 medir¡n. ALL operatlons lrer'e c¡rrl,ed out at
¿lo C, Thê fractions end a heat-lnaettvated control of, each

were tected for cytotoxlctty ln the tLeaue culture test.
. FLve-tenÈh¡ æ1. of a

1:5 dltuËlon of, cerua waa layered abçve 4,5 ml. of a 12 to 36

¡nr cent Eucroae denelty gradfent and tltc tubec spun at 351090

tr.p.Er. fn the SW 39 heed of the Spfnco Ùbdcl L ultracêntrlf,uge

for 15 hour¡. After centrffugatfon the botÈm of thc tube wse

pf.erced, and aepårst€ l.9S and 75 fractLsn¡ rrrcre collected. ltle
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Protefnú tlcrG ldentffied by 1m.¡noeLectrophoresle and te¡ted
for eytoplaamlc anÈlbody by coonr* techntque. Dlaryøed f,rac-
tlone were teeted for eytotoxielty Ln one experiment.

Resulta. rtPcvfL,ontt zone elec ale of cvtotox fc gerug.

Flve fractlonåt1ono were carrled out, by whfch Lt wss proved

concluetvely that the cytotoxLc factor fs contalned in gama-
globul!.n and elow 5.¡a-globulfn fracÈlons. FortlonE of eech

fractlon wlere uaed for teetfng by conpleænt fi¡¡¿tfon wlÈh

toxlc thyrofd e¡ßtrêct Ln fract{onat{one D and E, and for cyÈo-

plaenfc antlbody ln fracti.on¿Ëiong Bn D end E. rn ttre experi-
ncnte in whieh thfs nas done, Èhe complement-flxfng anti.body

wae confined to thê slo!ù€r uCIvlng gauure-g!.obulf.n whereas cyto-
torßLc nnd cytoptasn{c anti.body roes found alao Ln faster frac-
tlons as well.

Serum l{ 11 was uced in theee 5 experlments.

Table 37

LBJLCI¿0¡¡ATIoN A

I
2

3

4

5

6

7

NII

Gama-gl,obulln

Gawn¿

$sf fl-gamsEr

Beta-globuLfn

Albumln alpira- and beta-
globulfn

Albumln al"pha-gl.obulln

å

K

K

K

K

K

A

Fractlon I¡m,¡noe tr act rophoreE 1c
analysl.s

Culture

_ K r coloplete or alm st complete destructÍon.
I(A s cytotoxÍc effec e v{ci.ble, buÈ s¡êny cel1o eunriv!.ng.A ¡ eaÈlafecËory eurvival of eella w¡.cn apread.
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'Tt¡Ê re¡ulË of f,ractl.or¡stton A tndtcatee thåt tte f,actor $ovoE

with the beta- and gauura-gl,obulin¡ en el"ccÊrophoreel.r.

Teble 38

FRASTIOI¡ATION B

I
2

3

4

5

6

7

I
9

Ntl" K

K

A

K

K

K

A

A

KA

t
+

t

+

o

KA

KA

r(A

KA

KA

Gauma-gtrobulLn

Gemre-globulfn

CåsG¡s-globulln

3"¡¿-gLobulln

6.9¿-globultn

Albuufn, alpha,
beta

¿\l"nunfn, alplra,
globulfn

Nr.l.

A

A

A

t\

FracÈfon ïm¡uno-
electrophoret{c

analyale

Cultr¡re Cyto-
placmle
entlbody

Gutr ture
efËer

redlalysfe

o r ûot teated.

the ra¡ult of, f,ractlonatÍ.on B hes three dLaerepancfea, In frac-
tfon #1 no gflmå-globulln wes detectable by tmnunoelectrophoreeie ,

but cytoplarrnfc antlbody reað prelent. Fractlon #3 waa not cfÈo-

toxlc, deeplte the paeaênce of cytopl.aamlc antÍ.body, CyÈotoxicity,
apparentl-y non-epeclffc, wÉtt remr¡ed from fractl.on ll9 by repe¿rt-

{ng the dialyafs. At the ¡anc tim€ the potency of tke cytotoxic
f,ractlont lras greetly redr¡ced.
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FBACTIOT{AIIO{ C

1

2

3

4

ÊJ

o

Ganma

G¿ma

Gamma, beta

Beta, alpira

Bet¿, alpha

Alpne, albuurin

KA KA &I K,T

K KKA TüI

KARÀA.I
Tü\ AÀ A

r{¡\A¡\
-1,¿\AA

KA II\ A

XA 1(A KA

KÀ AA
¿lÀA
Å AA
AA.\

A

Êi,

A

JT

A

¡\

A

A

A

A

A

A

\o

Fraction lumuno-
eleetrophcretic
analysis

Gulture
ditrutions

After
redial"ysio

lleated
control
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The rcault of fractfonåtlon C cho¡va conclualveLy thaÈ the

cytotoxtc factor l¡ uatnly tn ths gams globultn fractlon of
6erum, but thåÈ soule acClvfty ta found fn 6.¡s-globulln¡. Agaln

tl¡ere was å Lo¡a of sctfvlty wfth redfalyefa.

T¿ble 40

FBASIIONAIION D

1 5 25 L25 625

L

2

3

4

5

6

7

I

Garea

Gagrng

Gaur¡g
beta

Bata
alpha

Beta
alpha

ALph,a

ALbr¡u¡tn

Nf.1

I(AA A A A

KA A A A

RKA A HA A

Aå A A A

AA A A A

AA A A A

A+
A+
A+

A weekLy +

A;

A

A

A

+

,: 24

AA A A A

AA A A A

FracÈion Imruno-
eLeetro-
phoretfc
analyelr

ileated
Culture dllution¡ control

Cyto-
plaeul.c C.F.T
anttbody
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In fractLonation D Èhe cytotoxf,c antlbody was prescnt

1n fractl.ong 1, 2 and 3. Fractlona 1-3 ¡howed.atrong G!Èo-

plaarnic f,luoreacence and a weah fluoreecence wae obtatned

wtËh fractLon 4. Gompleuent flxatl.on wa¡ obÊsined wlth frac-
tlon 1 only.

TabLe 4I
FRAqTIONATION E

Frac-
túon

Ius¡uno-
electro-
phoreÊte
analyei.a

Y-GlobuLfn

/ -GlobulLn

| + Êeh-elobulfn
dr+ I -GlobuLln

d, f ñr -Globulln

o(, GlobulLn t' aLbumfn

Gulture
dllutlone

1 5 25 125 625

Cyto-
pLaemte C"F.T.
antLbody
Cit,rel

tþated
conËrol

A

A

A

A

A

A

A

A

A

¡l

A

A

1

2

3

4

5

6

K

K

K

tä
óa

A

K

K

KA

A

A

A

t0

50

t0

I

L¡ 32

Lí L6

T(AA
[(A KA

rIA
AA
AA
AÅ

t li.tre gl.ven sa reelprocal of higheet dfl.uÈ1on of fractlon
glvtng poaftfve ctalnlng fn relatlon to control seeÈlon

treated wtth nagatlve reruu,

Reeulte tn fractfonatl,on D were reprodueed in f,ractionarion E.

Ctrronptography of ¡åa¡rilå-eLobulÍn obtalned bv sone electrophore¡Ls

on 'rPevLkont' blockl . FractLons L, 2 end 3, cootaX.nl.ng gaurr¡a-

globulfna, were pooled fror¡ 2 blocks.

Cytotoxlc activfty wae recovered fn tlre breakthrough peak cor-
talntng 75 gama-gLobul.fn, whlle no actlvlty could be ahown ln

the other fnacÈlone (Ftgure 3, Table 42).
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Ffg. 3. I

o.8

o.7

o'6

o'5
E,28O-o.5

o.4

o.3

o-2

o'l

o4080r 160 200 240 280 320 360
ELUATE ml.

Chrornatograpl'ry an DEAE-ce1lui.üee colu¡nne of

X -gl obul ln frcm eyÈo'ioxte aerrlm obtalned by

zorìe electro¡rhoreatg on rPevfkon'o blocks. Fool.g

of elnstE uscd fn te¡Ëing for eytotoxLe fac¿or

fn tfssua culture; 11 2) 3, 4,

#3#2#t #4
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Table 42

CYTOÎOXICITY OF FRACTIONS OBTAINED BY DEAE

COIT'MN CTTROMATæRAPTTY

1

2

3

4

K

,ît

A

K

l{

A

KA Tß A

t\

A

A

A

A

Âfl

A

A

A

A

A

AAAA

Culture
Fractfon t 5 25 L25 625 lleated

control

Separation of R¡rrma-Elobulfn by eodium eulohate precloitaÈfon

f,ron cytotoxie sera. The gamra-globulfn of 3 Btrongl.y eytotoxfe

sera wås prepared by preclpitatlon ln 27% aodiun euLphete. The

supem{rtant rúas eaved, and both fractione vrere dialyzed for
cyËotoxicf.ty tesÊ8.

In two ceaee both the ganma-globulin and the eupernatanË

fractfone were cytotoxi.c, whereas in another the cytotoxlc
activity wae found only ln the preelpltated fraetlon.

Table 43

SODITM SULPHATE PRECIPTÎATION OF GAI,IMA.GTOBTTLIN

Ga¡rma-globuLlr¡ Non globulln

Serum [t t l
Cytotoxte anÈlbody

Cytoplaomle

K

+

A

(T.'ble continued nexË page)
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Tablc 43
(contfnuod)

Scnm ll tE

Cytoto*lc anGibody

Iumunoe lect rophorca L¡

K

Gams-tt obulln

K

No gamra*globulln

Game -globulln Non globulfn

Scn¡m H 7

CyÈotorlc antlbody

CyÈoplacmie

K KA

rcakl"y *+

Sucrope gradtanç ecntrtfug,alton. Ftve rora mrG f,racËLoneted

by rucroee gredfcnÊ centrffugatlonn and tn c¡ch çaae cycopls¡mtc

rtåtnlng proFcrtlêE !rer! rËconcrêd ln ths 75 globultne, whfle

no actlvfÈy could be coown 1n the l9S fract{onr. In one exparf-
¡snt urlng dfalyred fractfon¡ fn the tleaue cul,Èure test, cyÈo-

ÈortclÈy wae conÈel.ned fn thc 75 globulÍn¡.
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FLUORESCENT TESTS ON TITY'ROID CELLS IN CULTURE

Fluorescein-conjugated Haehfmoto serum r¡tae left in con-

Ëåct with livÍng eusceptible rnonolayers at 37o C. for 45

minutes. There wag no obeerîrtable change in the ceLls, and

only a faint halo of fLuoreseence rùeta seen when Èhe culture

was viewed by ultravlolet líght. Addition of complement pro-

duced cytotoxíc changes showing that conJugated serum !.Jas

still actfve. I¡lhen monolayers from toxíc and non-toxic glands

rúere washed brtefly and allowed to dry, Ëhe eytopLaem was

weakly stained by conjugated globulína frou a Hashímoto serum,

whÍle no ftr-uorescence was obserrred with a conjugaÈed nol¡lal

serum. When conJugated antihum€n- y -globulin serum !úas applled

âfter untreated Hashfmoto serum (eandwich technique), the drted

ce1Ls sirowed brlght fluoreecence. Far weaker staining of the

ceIl cytoplasfa $tas seen with notmal eontrols, although some

non-speciffc uptake of y -globul1n occurred.

Culturee grovln ln notmal serum rrere tested dally for

susceptí.bil1ty to cytotoxie factor, and the cytoplasmic stain-

ing of dried unonol,ayers ldaÉ¡ eompared (TaULe t+4) . Cytotoxic

serum and complement Tdere applied to lfvlng cells and incubated

for 30 minutes. CharacEeristlc cytolytic changes were seen in

24-hour o1d s¡onolayers - 1.e., condensaÈi.on and veeicul-ation of

miËochondria, ínereased density of the nuclear menbrane, Losa

of nucl-ear structure r¿ith fÍnal. swelling, and rupture of the

ce1ls. A few ceIls remelned sensitive to lr8-hour old nonolayere,

but no effecte were obtained in older culturee.

Fluoreecent stalning rúas nore speclfic l¡lth dlrect Hashimoto
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conJugatet D and f luorcocênsc lfat Es¡ilnal et 24 hourr, decrsa¡-

lng thereafËcr. tha eandwlch technfque gsvê brtght ¡Êslning

up to 48 houre and thcn decrealed, but tonc atatntng wa¡ al¡o
oeen wlÈh normaL rörum fn conÊrol¡.
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lablc 44

C@IPAAISOTI (F SENSIÎIVIÎY tr IIIT'BÛTOIIC CEIJ"8 IN

CUtnnS TtIfH CI|fOPI¡Ag!ilC STAtb¡tlrc ffi ffi,IED ÞfiNo-

IAttns At 24-Hot R IùnEBVALS*

* SÈrong cytopl.asnlc f luorêåceneG, + + i weåk cyÈoptaltrf.c

f,luorc¡eeoGG, +; barcly percepÈlble f l,uorercotrcc, I ¡

oo cytoplq¡uLc fluor¡¡conGè, - r

Seu¡fÈfvfty

Dfroct lla¡trlnoto
conJugatc

Df.rect norual
conJugaÈo

SsndÉrieh teehnlquc,
Ila¡hl¡ooto tcrun

+

+

+

+

t

+

Ç

+

++ ++ ¿ f

Sau&¡lch tcchnfque,
no¡'nal tGrun

+

+

r + noÈ
donc

Råbbdt anÈfglobulfn
eonJugete

+ + +-

of culturr
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Plate L2, cytoplasrnic stal-nfng tn drled toxLc thyroid cel-le

fn monolayer culture. Ttre cells were fn culture for 24 houra.

The Lndirect fluoreecent antibody technique was used wfÈh

serr¡n ll IL.
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plate l-3 . Photographs of immunoelectrophoretic strips of

fractions obtalned in fractionation E (q'v') by zone electro-

phoresis of cytotoxic serum on a pblyvinyl chloride block'

¡-.-= \l

rsJ

;,

-æa*?.- iqlF-*& :t'\.
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ABSM,PTION E¡(FtsRIHETITS

a AbeorptLon of cytoto¡rl.c serrm wfth ¡rhole Èhvrold homosenates.

Egthod. Homgenate¡ wÊre prepered frm toxtc end non-toxlc thy-
rold tL¡suc by the follo¡ulng ætirod: 2 cr¡. cubee of tleeue heLd

down b)' a nf.croccopic sl"fde were cll,ced as thfnly ae poeelb!.e

wtth å ra¿or blsde and tt¡en nf.nçed f,lnely wtth eci.eaore. The

mtnced tf.saue wee euapended ln 107. gucroee coluÈlon ln ttre
ratfo 5 url. per greiûEè and homgenlzed Ln a FoÈter-BlvehJere

blendor. Gentrifugatien åt 650 x g. reu¡oved Èhe eoarae

psft¿culaË€ ¡oatter.

CyÈoËorr{c eera were rot¡¡ed wlth homogenatea of ttryroid

tl¡oue end ¿lLowed to eÈand for 3 hours at room teurpeËaÈure.

The auapenelone were then eenÈr{f,uged at 105rÐ00 rs g. for 50

mlnuÈce (Spf.nco, !'bdel" Ln SI,ü 39 head, 35100û r.p.n.) to brfng

do¡rn all parti,cul,ate ele¡nent¡ of tiscue.
The abEorbed Ëera !ûêrê dfalyaed in ÊÅ¡e ugual wây, and 0.1

B¡1,. aeounto were tested Ln eulËure for cyËoÈo¡ßlclty, and por-

tfona vrere ueed for detectåon of, cytoplaenßLc antfbody by Goons'

Èechnlque,

Tabtre 45

ABSOBPTION ff' gffOtOHIC SERA IIIITH I{HOLE ÎOXIC THYROID

HøæGE$¡¿\tES

A - Gytotoxic factor absent ¿¡fter abaotrpËion.
K ; Gytotoxfc faetor pre¡enÈ aßtet abaorptlon.

1

2

3

800

3ü00

30ût

CI.3 ¡nl.

0.3 ¡cl.

0.3 ml.

2. 7 s¡l.

CI. Ê gr1.

1.4 ml,

A

K

K

+

+

Cytotoxlc
factor

CyÈoplarnlc
antf.body

Honogenate
auounË

Sertm:
amounß

CyÈotoxfc
tt tre

$eruu
+
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Resulta. Gytotoxfc and cytoplaaulc entlbodleg werc removed

f,rou e relatfvely weakly eytotoxLc retruur by toxlc whole

homogenate. thc a¡nor¡ntc of hourogenaÈe used (Table 45) !üere

not eufffctent Èo renovo the¡e anttbodles fron a strongly cyto-
toxlc aetrur.

Tr¡c abeoËpËion experLmenËs lrêre repeaËed ueing Eera L7

and 18 fron ttn ¡låohlrcto eerlee havlng C.F.T. C{Ère¡ of 512

and 256, reslrectfvely. 0"3 mI, of, each serrm wa¡ abaorbed

wfth 2.7 nL. of 2O7, horcgenate of, both a toxl.c snd non-toxle

thyrold gl.and In the cold overnlght, the toxùc gland hsd been

ahown on eultur€ to be eens{tÍve Ës cytotoxfc fscÈor, and Ëtre

r¡on-toxlc gland yielded ineeneLtfve cel.ls.

the Coona' technlgue only waa used in thia experLænÈ for
tesËi.ng Èhe sbaorpËfon of cytotoxle anËùbody, eLnce tt årad be-

coæ cleatr aË th¿B Etage t,håt cyÈoto*fclty ia never found wkren

Êhê cytoplaeurle anËfbody {s absent.

TabLe 46

ASSORPTIO\¡ OF IIASHT¡,IOTO SERA TüITH üMOI"E ¡TOü.{OGENATES OÚ'

ÎO(TC A¡¡D NON-TO¡(IC TT{T'ROID GI.AI{DS

HourogenaÈe of Èoxte eenei-

tlve thyrofdr{ 18

t ryeakl{ 1,7

+

tlomogenaËe of non-to¡ßfc,

lneeneftlve thyroidHL8

+n 1.7

Cytoplaa¡nfc
antibody

Abaorbed wlÈhSerum
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Re¡u1Èg. (lable 46.) Oytoplaamic, and therefore cyÈotoxfc

encibody, wal completely renoved f,rql Êhe weaker ser:r¡m, and

pårtiålly reuovad f,ror¡ the atronger by toxic thyrotd, but not

by non-toßfc thyrotd homogenate.

b. AbgorptÍon of cytotoxl,c aerå wtth mÍtochondrlal and micro-

Sg!!gfl. t{hole homogenater were ,r.n.""d ¿n the nanner prevfoucly

deecrlbed, and Ëhe coêr¡e fragments oË tleaue and nucLei. were

removed by low apead centrlfugatLon (6SO x g.).
Tire ruftochondri.el frsction rüaa sedluented by centrtfugetLon

at 71000 g. f,or 17 ¡çinutes (M.s.E. refrfgeraËed centrtfuge'

8r00CI r.p.Er.). The roLtochondrf.al pellet ¡r¡aa washed ln t0%

Eucrose and recentrifuged twlce. the washÍnga !ûetre added to

the f ir¡t Bupetr¡atant.

the mlcroaoml fractfon wae centrlfuged at 105,00G x g.

for 50 mfnute¡ (Spl.nco Model L, 40 head, 40,000 r.¡).8.).
The nlcroeornel and mftochondrial pelletc rdere reeuapended

Ln P.B.S, traing e Ten Bock fro,uogeni.zeÊ. The voLuuree of buffer

and eerum, the original ðmounE of, tfs¡ue houngenlzed, and the

reEulte are alrown l.n Table 47. Ttre frectione rdsre rclxed f iret
wlth norael aerum Èo prevent non-specÍfic renoval of cytotoxlc

antl,body.

Reeultg. Tabl,e 47 shorpe ttrat the microeomal fractÍ.on of approxi-

ruately 1..5 g. of, toxLc thyrold tLesue i.n one è¡ßperlænt and 3 g.

ln anoth,êr absorbed the cytoÈoxic fsctor froæ a weakly cytoÈoxic

Eerun. trn one of theoe experfuenËe tire $fËochondrfal fraetLon

frou¡ the oa¡ne tissue aLco removed ttre faetor, In 4 of 5 of the



lable 47

Cytotoxic
aeru@

,tEsSFrIoN (F

c.F.
titre

A!ot. of
test

serLÍ[

Íl¡at. of
nornäL
BEjrUE¡

Amt. of
tiecue

Suspended
in

AEÈ. of
euepencion

uced

Cytoplasnic
anËibody

aen¡¡¡ absorbed
wlth

MlÈ Mic

t
+

L¡L2

U60

LiL2

SEBA TNTA HI,IOCMIDRIAL A}ID MICROSOMAL F&\ETI${S ü'
SENSIÎIVE ¡O[(IC ÎHTROID GLI}¡DS

Dl t+

H28

H17

Ht+
H28

5L2

5LZ

512

5t2

5L2

512

0.05

o.05

0,05

0.2

a.2

a.2

o1.

ml.

æ1.

ml,

ml"

o1"

0.35

r.35

0,35

0,6

fJ.6

0"6

nL.

ul,.

ml"

o1.

ml.

ul.

5.r- ct.

58"
5g.

1o e'
to g.

1o e'

I nl.
I ul.
I ul.
5 nl.
5 ml.

5 uL,

2.6

2.6

¿.9

1.6

1.6

L.6

o1.

81.

¡ul-

nl.
nl"
ol.

H5
(..)

+

:
0

LIL2

LIL2

llit ' ltitoclrondrtal fractLon.
llic g Mlcrosorüal frectlou.

O - lle?etl've l"n test Íc'r c-!¡fcillåti:¡ic eçtl'bcrcty.
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other exp€r¿urenta, Ëhc uicroeæsl fracÈlon wåB Dore actfve
in absorbtng ouÈ the factor. ThG Eeparatl.on whlch la obtained

by diffef,enÈfel ccnËrtfugatlon 1s not clean (Irvlne, 196?).

Theae data l¡owever tndlcete thst thc htgheat concentrat{on of,

the ¿rnÊfgen wtth whlch Èhe cytoËoxfc antlbody re{ùcta ie 1n ttre

nicroaonal fractl,on.

c. Absorptlon wl.th whole trypslnlzed thytpfd cellg, Åctivtty
wa¡ abgorbed from a sËrongly cytoËoxtc Eeruu (H 11, tftre 1/3000)

by ntxlng 0.3 nl. of s 1:10 dflutlon of ttre sêtrr¡n ¡clth 0.2 ¡uL.

of packed trypolnized ceLls from a toxÍe thyrold gland. Abeorp-

tLon of the E€urF amount of the rarnÊ serur ¡cfth 0.2 uL. olf, packed

trypclnlzed eeltc fræ a nodular gofÊre did noÈ reüsve the cyto-
Èoxf.c f,aetor.

Tiicae experlnents suggesË Èhat the anÈlgen fe also prescnt

on ttre ccll ¡utrface.

d. l\baorotton of serq !tlrh t LobuLLn,

&!@|. Ni.nety urg. of lyophiLtzed Tothyroglobultnn' prepared

by the æthod of Derrlen et a!,. (1948) wa¡ dùeaol.ved in 0.9 ml.

of ¿ at¿ndard non-to¡ßLc eerum" t.L ul. of, thio (conÊai.ning

L0 mg. of Ëhyrogtobull"n)was added to 0.1ul. of ðerum to ba

abaorbed f,ot 2 hours at roæ temperåture, No vl.aLble preclpftate
rÍaa Eeen. setra were teðted tn üårle foru for the preaence of
cytoto¡ßic ¿ntfbody, and Éor antlbody to colLotd by coone' tech-
nLque.

Resul,to. Tabl.e 48 stprra tlrat anÈfbodle¡ to collotd are rmved
by abcorptlon with n'thyroglobuLfn" leavl.ng tlre cyÈoÈoxic antl-
body. The antl.body to collo{d i.n Beru¡¡! 3 w¿s certainly epeel"fLc

for the aecond collotd anttgen, aÍnee no Èhyrogtrobulin anÈfbody

wat detecËed by tenned celL haemaggluEinatlon. Tå¡e antlbodle¡
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to eotlotd ln tcrå 1 end 2 øay trevc bern ctth¡r Êo Ëhyro-

globulf"n or to Ëh¡ loeond collol,d anÈlbody, at treeuagglutlnaËLng

antlbodlt¡ ncre pËåtGnG.

Îabl¡ 48

1

2

3

16

32

512

25S0

25

+S

+S

is

K

K

K

Scrun C,F.I. 1,9, H. Coont'
eollold

Po¡t abeorpÈlon
Cytototlc Coon¡'

f,scÈor collofd

C.E.T. = ree{procal of tltre of, mlero¡mal couplmcnÈ-

flrfng antfbody.

1.C.H, B rGcLproeal of Cttre of thyrogLobulln haomagglut-

lnaÈlng anÈf.body.

+g r hræogrneoua stslnfng of eollotd by Coon¡'

lndfrcct technfquc.

K : cyÊotoxlc antibody pre¡cnÈ.

Lyophtlfred "thyroglobulfn'r esnÈafns both Ê[re anttge¡r aeactfve

Ln t¡acmsggtutlnatfon and the coeond collold antl.gen. It ¡c111

prcnnebly ebcorb ouÊ both Èypos of colloid antlbody fron .srr&.
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CLI,NICAL INCIDENCE OF CYTOTOXIC FACTOR,

The tncfdenee in var{ous eondl.tLone Ís preeented ln Table

17. Cytoto¡ßlc factor was demonttråble in all but 2 of,53

Haahinoto aubJecta, A htgh lncldence was also found ln patÍenta

wfth focal thyroldttil, ur¡rxoederna, and thyrotoxlcoafs. lfeaker

eytotoxLc activl.ty wac dcmon¡trable ln a small proportton of
påtients wfth collold goLtera and thyrofd carel.no¡n. Only I
of I patlente !ùith hlatologlcally pronen de Quernrain'a dieeaee

had cytotortc factor" Very v¡eak cytotoxic antibody was found

1n 1 of L5 nothers of athyreotl,c cretl.ne and tha eytopl.aemic

ataining glven by her Beru¡n was aleo weak.

The fncidence paralLele the lncLdence of microgomaL eom-

plenent ffxlng antÍbodiee, but fo greater becauee of the greater

EensltlviËy of the tfegue culture nethod for detectlng the antl-
body.

Eight of gL aera (9 per cent) teeted from pereona wtthouÈ

ovart thyrold dLeeage had cy t otoxlc antlbody. Ln 7 sf, theae

the antibodieo ¡rere weak as Judged by thetr tnabllfty to kiLl
all eella ln a prfinary culture. Stronger cyÊotoxlc antÍbodfee

were found fn a cåae of acute haenroLytlc anemia. Thie Beruo

wås tftered on a moder¿tely cenritive gt-and and war cørpletely

cytotoxtc at 116 but dld not affect the cel,ls elgnlfteantly êË

L/24. Serum taken efter the haemol.ytÍc proeese had reuitted
under sÈerold therapy wec barely cytotoxie even Èo htghly

Irrsceptfble cells. Three of ttreea poeitlve conÊrols were

found Ln a group of 21. prêgnånt nomen, and they gåve birth Ëo

frealËhy bables. the other posltive controls were å 75 yeat

old wonån wittr cardlovascular digease, å woman wfth other thyrofd
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antlbodlG! rhoto chtld had ayaÈælc lupuc G¿yttrÊDato¡u¡, and

t¡vo hsclËhy rubJßcËs. 56ven of thc I cytotoxfc conÈrol ¡era

nrcro Ëc¡tcd for cyËopleoralc ¡Ëålnfng End all gavo poelttve

rcrult¡.
Tirlrty-¡our of 118 (29 por cont) clore rcl¡tlvc¡ of 54

pcrronr td,th thyrold dlec¡¡c hed cytoÈorlc anttbodfe¡. thG

hl.ghcrt fnctdenco sår f,orxrd ln parentl (69 pcr eent). Î'¡¡elvc

of tho parrntr to¡tGd worr foæalc (cytotoxLc facÈor ln 8) end

4 r¡ere nelc (3 cytoÈo¡rLc) , ThG lncldence tn ¡l,blfngr end of,f-

aprfng war 26 and 13 per cont, rGspecÈlvely (Table 27r.

CytotoxLc aetLvl.ty war preronË tn thc rGra of only 2 of,

7 eubJectr slth cyeËemic lupue Gryttsnatotu¡ and thc¡e h¿d

a¡aocl,ated tlErhfuroto' ¡ df¡caae.
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DISCUSSIOn

Ttre antLbody nâtxrrê of the cyÈototle feetor sâB tng-
gerted by prevlou¡ rork ahælng Èhrt emplærrÈ wao reçd.rcd

for actfvtty and that ths effeeË ner orgtn end cpcclc¡ epeef.fl.c

(hrlvartaf t, Donf¡ch, Rottt and ltudeoî, 1959 ¡ Ptrlvert¡f t,
Donf¡ch and Roltt, 1961). Furttrcr support for tt¡lo vLew w¡¡

obtalnsd ln the paosenÈ ¡n¡dfça by Èho resultc of ¡e¡rmr

frrctfo'natLon erçcrLmantc. ftre cytoËoxLc fsctor re¡ fotrnd

to b'e ¡table eË 56qC for 30 uÍnutee, dl.aprovlng Îfic sugge¡t,lon

thet che enttbody waa hcet labllc (R¡lverÈaft et al, 1959).

ltre faetor wao preefpl.ËatEd togettrer wt uh tha -globuLl.ns

by rale frectlonatton. Aftcr sonê clectrophoreal¡, vlrtuelly
all o'f thc actfvlty !fr¡s rGcorered fn thc -glebultna¡ t-he

Lw cytoto*lclty agsocf¡ted wtth the eIæ -globultn fractfon
rny havc beür due Ëo traee¡ of -globulf.n ln soacontreü!.ont

Lncufficlsrt for dctection by tnørunoelactrophorerle. Theûe

ftnd!.ngr ars et varl¡nco mith the rorlc of In¡lnc (1960) who

faÍ'lcd Ëo L¡olate thE cytotorfe faccor Ln tha -globultu
frectton by bottr prp6Í elcctrophorarl.a end Cohn fractl.onatLon.

On ultraeentËlfugatton the factor !$a¡ locslized ln thc 75

frectfon, fhut tha cyÈoËoxic factor has tlrc properttcs of a

norn¡l low-rmleeuLar welght trrnt¡nE anÊÍbody ln fÈa ablt,fty
Èo ktll the paÈlentsf o¡flr Ëhyrofd celLs fn culÈure.

Cloae eorrelatfone wers ecËsbll.ahed beËt¡een cytotori.c
potency, Cffi tfÈere, and eytoplaamLc atafntag ln lndlvl.duel"

osra. Tha tntrarerit dlfffcultLea of datermlnfng accurcte

end polnto Ln ehe cytotoxfc and cytoplesnLc ataLnlng technlquee

allwed for, it appeare that ths dffferant ÈGst¡ raflect
lnteractfo¡rr of ttre saaê antlgen antLbody ayetem, Acttvlty
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tn the thrEe tests ls unrffecËed by prtor abaorArlsn of Èhe

tert rlth tt'lyroglobultn otr lccc'nd cotrlotd antlgcn but ts
cboll¡had by treatomt w!.th Ëhyzotd frecÈ1oo¡ knonn Ëo havc

s htgË cootant of n¡l.ero¡oml antl.g€rn, rtæh ca to¡ßlß thyroid
gland homogenaËêü or nlctocoml prcrparetl.on¡ dcrtvcd froo
el¡sr. InrÍae (1960) cnd,Goudlc and ldcC¡tlr¡¡n (1962) clao fotmd

üt¡aË cytotollle ¡ctlvlty t*aa rævcd by üÈtået¡ of to:rlc

thynotd t!.lguc,

ftre '¡ertable oærcf,tfvtÈy of th¡¡rotd glendt frrtlrcr eccords

wlth the vlen thst the micrsowl anttgen tr Í¡wolved boËh

fn cytotorle ectlvl"cy end Ln cyÈo,plrsmlc atafntng wtth

fltræaeeqât antf,body, Thur the nost consf¡tônttry ¡en¡l.tfve
cuÏ"tr¡ree arE dt:rfved from the glands of peÈl.enta wlth

Gravee t dt seaee, Èhst¡gh evsn anong thyroÈoxlc. thyro tdo

waakly ssnsftfva glande wêre eacot¡oÈered. CclI¡ fræ
toxLc nodul¿r goùtors !Ëero g€nsi¿!.ve ln three of four csses r

and Ln lwo câgeF evÊn to sçsalr1Ï' a}'totnx{.c sera. Approxfunately

hal.f ¡t¡e noncoxtc nodulsr goLeers and norrnal ttryrotd glande

were tmrffected by llaehl-n<¡to gcra, and the remlnder ware

only werkly ¡er¡r¡1Ëtvo.

Tt¡e dagrce of ¡cna!.tlvf.ty of a glaad roughly paralIe3.s

ltt eoat€nt of microcq¡el CF antlgen, tho roaJorf.ty of
ËhyroËoxle glandr h¡vlng a fcr hLgher contÊnt ttun hac nffio¡l
Èl.g¡uE (8elyavfn and lrottêr, 1959). ltrc pÍBssnce of an

adcquete lcvel of rql.crogoul antLgen appcåËs to bc parawuËt

1n detettfnlng ühe ser¡¡ltLvtty of thc ssll¡. Lose of rur-
cspËtbtlfty to Èhe f¡ctor, whtch ôccurü ln ¡e¡r¡f.tfve eulürre¡
after 24 ea 36 hor¡ra n clorcly follow¡ a merkad decrðatc ln ÈhE
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gtåtntrg ablltty of Érecs cellr La thc flr¡oreeconË anttbody

tc¡t. Ttrl.l tlggôtts thtt the antLgea greduall"y d!.aapPÊras

ftom the eulalt.od ccIl¡. Leakcge lnto thc sedLrn leæa r¡n-

llhely fn vl,ew of tt¡a fLnu blndtns of the aotÍgon f.ft

pårttcultte ttrr¡ctu¡lo3 ralth[n ths call (Rol.tt, Ðontteht

Sl.lcon aad Cor¡chnnn, 19ú0) , Tl¡c toflucace of ühyrextne end

of, tlryzold-EÈlüulrttng ho*mnc on Èhe lsvcl of CF ¡ngf.gen

1a th¡ oookey th¡rrof.d (Roltt, rmpublf¡hed re¡ultr) awgcct¡

that lt tt related to ho¡ænsl act!.vity; Íf, Ètre .ntfgðû [s

a horune presursor r f.tr contlnucd noptaboltam mf.ght depte te

the coIl ln thc ebgencc ef, e precuraor pool tn tbE tl'geua

cultr¡re qrivlrornent,

Dæ¡Ëuratlon of ttrc sntl.gen 8t thE cell eurfcce could

alloæcoun! for Loes of ¡cmsf.tùvÍty, and therc L¡ ücnue

er¡fdsrcc BhûÈ the cytotoxÍc antf.body actc on eetrLs slho¡e

surfecc hsa berÍì rtfuhtly aodtffed by EnalnnÊ actl,on. Pre-

tfslnary stperfmEßÈs, l¡¡ whlch æf.nuÈe fragrnent¡ of hunsn

th¡i:old wcre culrr¡rEd by the Îrmrell rgft techulq¡re Ln the

preoeneo of 50 per eer¡È ll,alhluoto ¡en¡n ¡d.th edded ecql.æant,

fatled to rhü, tny tpectfLc tt¡¡ue darnage oû gubse$¡ernÈ

hlrtologfcal e¡¡arafaatfoo of the frogaents ' Ttru! eûlrfrse

trea@nt appê¡ro co be csterntl¡l for Èhe præaratl.orr of

sEnsltlve calls I suggestlrrg thtt curf,¡ce dfgcet!.on tmcoverc

the roqpfrcd ¡ntigenlc deüerrolnsnta ' Iû oecaglonsl eqerl-
osrùtr, coll.agmrss or f feln-Èroetod cell¡ rl€rrc dcflnftetry

leg¡ ¡cn¡l.tt'q¡e th¡n welio those derLvaê from the lame gland

trested wÍth tr¡rafn.
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Fr¡rttrgr avfdcnce Èhet thc ecll ¡r¡rf¡ce la Èhe reecÈfng

¡f.tE derfvce frm thê ,tudf.e¡ Etde rlrh fluotrs¡celn-conjugated

Hs¡hfmto rert¡m. Inablltty to pGneÈreËe thê !.tvfng aallr
prevcnted ttra sæun frou atatnlng the cytoplarm 1n hoalÈhy

cultt¡rs¡n bn¡t faLnt ar¡rface ¡tsLning wao obgerrred. trn

vl,cm of ths l¡ck of penetraÈl.m of antLbodte¡ lnto ltvLng

cslle, thE ab!.lLty of LtyprlnLzed csll ourpenefone to ab¡orb

otrt cyÈotoxúc aeË1vl.ty frcrn llaehtmÈo sËrun clso årgË3! for
counb!.naÈton oecurrc!.ng at Êho eell eurfece, Prcr¡û.ou¡ etudfe¡

on lunme eytolyele wlth other ce},l syst€ms (çoldberg and

Greem, 1960¡ ltlramoto , Goldrteln arrd Proaamn, L960¡ Lopon

and BoccÐ 1960) have empherlzed the l.nportancc of cell 8uú'

face LnËeraeglona wftlt tfia anttþody. EtrecÊron mlcroEcope

ctudlos uelng €erritLn-l.abeled entlbody to HaI¿ cclle
(Eaaeonn Goldberg, and Green, 196: ) , h¡vo shor*u that antlbody

conblnstfon le resgricÈcd to tlre celL surface untll sfter
tl¡e addft{.ou ef, ç;:mplesænt, when bf,ndf,ng to the s¡¡bcallular

cleuant¡ of tlre cytoplarrnen be ob¡errred after nrptrre of Èhe

ccll mcobrâl¡c. Tt¡u¡ our ttssue culturc ¡tudlae lsd,fcete that

ttrc r¡oa mceh¡nL¡ns obtal.n ln ¡uEoL¡mtme cytotyct¡ aE i.a

hgterologóua lsnune tytËGilr"

Ítrc attar¡Èl,on of the eôll strfaee apperoûtly requlred

for tha dæn¡Èr¡tl,oa of tho eytotoric cffeet mke¡ Lt Eecro

unllkaly tt¡¡t nornsL thytold celle cen rcact ul.ttr eytoto:dc

anttbodte¡ !g--g!gg,. Pae¡l.ve fnfuslon lnto a æakey (ßottt

snd Donl¡ch, 1958) of ll¡¡hl¡ooto ¡an¡n conËelai.ng hfgh levelg
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of crots-rsactlng CF antlbodLs¡ fnde¡d f¡Llod to produce

ttryrold tnJury. Thô fret tlrat l*ro cyÈoto¡ßfc ¡ntlbodÍc¡ h¡ve

bcsl dæon¡gretad ln tuo-ttrLrd¡ of thyrrotoxfc petlcnte who

have only a mlld and nonprogrê.olve foeat ttryroldlÈl.a also

suggostr ÈhåÈ ÈhÊf,r preres¡cê doe¡ noË f.rtply ptogfosttvc tlsaue

de¡tt.r¡ctfon. llowsver, petLont¡ wlth f,oeal thyroldltl,¡ hevo

m¡ch lqoer tttere oË cyÈoto:rfc f:aetor ttran hevE tmtrestod

lleahtmoÈo cubJecÈt snd ft may be th¡t htgh-tlÈêt antlbodlec

scË syaergfatf.cally wfth genslÈfzed l-yuphof.d calL¡. the

lyuphocytes xosy lnJure the cell nenabrsne auffLclently
(poegibly durtng emperfpoleats--L.e. ; Lntr¡cellular rander-

tng (h¡lvertaft et aL, 1959) to allotr the eyCoto:¡tc f¡ctor
to ent€r i-nto thc cytoplasnr tçhere !.t e:rerÈe f gg futrL ef f eet.

It Lp of fnterest t&åt R.cbl.neeux (1959) loas able Èo ohow by

phaee-contraef, clne¡nLcrography that cll.ght ercface lnJury

of whÍte ttlood corpuacles 1n suffLcisnt Èo cnable the lupue

erythenptei¡¡u* faeÈor to combine wi.th ltve i eukecytes.

Ttre non-of,gån specf.f 1c conrplement-f t¡¡fng a¡rt!.bodfea

reaetlng wLth thyrraLd homogernaËes and wlth lf.ver or other

hr¡roan end cnlÐ¡tr organt (AICF) do not pro*rce eytotoxlc

effece¡ ln eultured thyroLd cell¡ r 8e sho!f,fi by the aegatfu e

rcsult¡ obtetned wl.ttr sy¡tenlc lupue cryth@tooue and orhet

AlcF-reecÈtag ¡êrâ.

Blf.zzard and colleagires (1960) and Bcianr¡l.te¡ r Dodeon

end i{hcelcn (1959) suggeaÈed that congenttal athyreottc

erstlnLsm may be duc 1n Borltê catss to placental tran¡mls¡lon

of cytoto¡rto ånÈtbodfeE whleh preermabty ktlf the fetnL

thyrotd drrfng pregnanay. IË wag of LntarErt to Èsat 15
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mÈhrr end crGtln-baby pel.ra by tf eaue culture. Only mc

of thG aoÈherlr teËe wea woâkly cytoÈoxlo. Sfncs rLmflar

wrak cyËoto¡ef.c1Èy uae doon¡Ëratcd fn 9 Pcr cGnt of bl'ood

donor¡ and nfxcd hoapftal paÈLcnt¡ vrlthout overt tlrylotd

dLceacc, Èhc ffnding ln thl.e mottrcr ls not rignlflcenü'
Fr¡rthcr, thrcc mÈtrerg givlng bfrth to h.alÈhy tnfanÈt hed

cytotoxtc entl.body durfng progn¡ncy. Tlrur Èhc hypothcrl¡

of plaeental tratrtfËr of cytoto¡sle anÈlbody et a causc of

crGtLnl¡m rcccfvca no Frpport frør thc prcrmË etudf'ea

(¡çe alao Fatksr and BcLenpaltc¡ (1961)), although 1Ë fg

aoncslvabLc ttrat gcneLtiEed lphoeytst EÊy oecasfonally

orrorcooa thc plaecnBel barrf.er and dcatroy ttrc fotal
thyroid.

Tlrc cÈudfsa of reletfvae of 54 proporLtt wlth thy:oLd

dL¡cere (mrtly catct of lle¡hlnoËote dLg.aco) conffrrn the

d¿ta of Ilall, Owcn and Soart (1960) , shø1ng a strong fad.ly
as¡oef¡Èfon of thytold suto-ântlbodlc¡. A mæbcr of auch a

famfly nay hevG ons or mtê thytotd sntl.bodLco, wfth or

wf.thout deÈcetable thyrof.d dLsoå¡e . Tho, Èhyrold dtgcaEe

ruy not bc thc tauÊ ln dlffarsnt nenb.t.". Fathcr, rcÈhor

or both parÊriËt nay havs ttre antf.boCl.en. Ttro f l.guros are

cqattble ¡¡lÈh thc cxprelelon of a do'nlnanÈ gtnc.
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Plates 14 and 15. PhotomLcrographe of, eulture of ucÈ¿sta¡fr

of hr¡man thyrold carcfnoma ln the fleum.

Ttre etrr,¡cture of the cell-e 1n quite dffferent from that of

normal thyroid. The srl.tochondria are not ff.lannentoue as Ln

cultureE of non-mallgnant thyrofd tissue. Each nucLeus b¡rs

one or É016 very prornLnant nucleotl. The groruth of these

ceLl-a wac noÈ affected by eera whLch was etrongl-y cytotoxfc

to non-drnlfgnant thyroid eell¡.
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'Wonxrns from,sever¡l centres have now confumed the
observati<¡ns of -Roitt et al. (1956) and of IØitebsky et al.
(1957) that autoantibodies reacting irr vitro with thyro-
globulin can be fotmd in the sera of patienrs with thyroid
disease. It is not yet established whether or not these
human antibodies are autoagS¡essive in vivo.

The sensitive tanned-cell hæmagglutination (Vitebsky
et el. 1957) and complement-hxation tests using thyrotoxic
antigen (Trotter et al. 1957) detect antibodies in mosr
cases of th-vroiditis ancl myxcedema, but also in a significant
proponion of cases of thyrotoxicosis and other thyroid
disorders. Although some positive results with these
techniques have been reported in patients without thyroid
disease (Owen and Smart 1958, Roitt and Doniach 1958,
Blizz¿rd et al. 1959, Goudie et al. 1959), it has not been
suggestcd that such " false " or unexpected positives are
frequent except in older women who may have sub-
clinic¡l thyroiditis of the type reported by Goudie et al.
(le5e).

Ve report here that (using the tamed-cell hæmag-
glutination technique) we have found thyroglobulin
antibodies in the sera of l8llo of 387 mixed medical
hospital pâtients in Adelaide, in whom there was no
clinical evidence of thyroid disorder. Throughout our
paper we refer to these as the non-thyroid cases.

M¡tcrlalc and Methods
Tanned-ce Il H emag g lutination T echnique

Boyden's techniquc (Boyden l95l) using washed sheep
er¡hroc¡es was followed with the modifications introduced by
Fisher (1952) and applied to the detection of a¡rtibodies
rpecifrcally reacting with human thyroglobulin with which
the sheep cells were coated. An antigen-inhibition control,
¡ diluent control, an untanned-cell control, an uncoated
tanncd-cell control, and known positive and negative serum
conuols were included in each run.

Erythrocytes,-Shcep were bled into Alsever's solution and the
cells uscd when bctween three and seven days old,

crcå tcst and insctiveted for thirty minures st i6"C,

L All¡CLrS lHr l^â¡tc!Î

Hanrylrølìnotìot Tilr'e
'Perspcx' well-phtec wcrc uscd fon the lrraragglutin¡tioo¡.

Tbc rcagco$ havinS bccn mixed, the plates were left overni¡üt
ú the bctcb ¡nd rc¡d the following morning, Agglutination
¡r¡tterns wcrc gnded from the strongest to the weakest visiblc
with thc orked eye ¡s * * *, * *, *, *, and -. t e¡d -rcre regardcd as nega.tive. Sers were put up in doubling
dllutions st¡rting at l/10, and no serurn was testcd st a grcater
strcnlth thsn this. Ttre end-point of a tit¡ation was t¡ken as dre
l¡st tube reading +. A " positive result " was hæmagglutina-
tion at ¡ dilution of l/10 or higher.

Thyroiil Diseases

Blood wes taken in thc Royal Adelaide Hospital from patients
in whom a firm diagrrosis of thyroid disease had been resched
by the usuel clinical and laboratory methods, including
measurement of thc basal metabolic ¡ate, serum protein-bound
iodine, and radioactive-iodine uptake. Histological confirm¡-
tion was obtained only in cases where thyroidectomy was
performed.

Non-thyroid Cases

Blood was taken as a routine from all paticnts admitted to tle
wa¡ds of the medic¿l professorial unit of the Royal Adelaide
Hospital. 20 sera (3 of which gave positive results) sent by
colleagues from cases of dlffuse lupus erghematosus, of
" diffuse collagen disease ", or with abnormal serum elect¡o-
phoretic patterns, in other clinical departrnents of the samc
hospital, were also included, and so there is in our materi¡l
some weighting of these conditions over and sbove thei¡ random
occu¡rence in the medical beds of the hospital. The whole
series was obviously affected by many selecting influences, such
ss the special interests of consultants, and the organisation and
scope of the medic¿l services in the areas from which the hos-
pital draws its patients, but the 387 cases were chosen before
the results ofthe antibody tests were known,

Resulte
Non-thyroid Cases

The results of the tanned-cell hæmagglutination (úryro-
globulin) tests in our se¡ies of ó9.thyroid cases confirmed that
the technique in ou¡ hands had a sensitivity comparable to that
reported by otler workers. Consequently, it was surprising to
find that 9o/o of 102 blood donors and l8% of 387 hospital
medical cases, chosen for their apparent freedom from thyroid
disease, should give positive reacions too (table ¡).

Iüe therefore reviewed all of the 68 non-thyroid cases giving
positive reactions and made sure that they did not have clinical
thyroid disease as ordinarily recognised. Biopsy of the thyroid
glands of these patients was not iustified. The diseases they
had are given in table ¡¡. Positive findings were not related to
recent blood-transfusion,

The 5 positive male cases in the Miscellaneous and Un-
diagnosed section were suffering from parkinsonism, th¡ombo-
phlebitis migrans, left ventricular failure from unknown cause,
pyrexia of unknown causc, and barbiturate overdosage; and the
5 females from anxiety state, fæcal impaction in a mental
defcctive, aneurysm of the intemal carotid artery, senile

TABLE I-R¡SULTS OF TANNBD-CELL HÆÀ{AGGLUTINATION
(THvRocLoBULIN) r¡srs

(The ó9 thyroid cascs comprised ó6 females and 3 males.)

Paticnt¡

Thyroid direasc
Hsshimoto's thyroiditi¡

; ::
t¡c
thyroid

Totsl

Mircd mcdic¡l paticnt without thy-
roid disca¡c

ó
t2
t3
lo
I

75
ó0
57
62

l6

99l02

ó8387

42

I
20
21
ló

a

Po¡itivc¡Numbcr
tcstcd

Noma.l blood-dono¡¡

ó9
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osteoporosis, and ¡pontaneous crush fracture ofthe body of rg
of urtknown causc.

'I-he incitlcnce of positives in non-thyroid cases rose with
increasing agc in the female (fig. l). Divided inro cases over
a¡ld u¡rder.t0 ycars old, the results were:

Ovcr 40, males 9",, of 139 cascs: females 30r,o of l16 cases.
t,'nder 40, mnles l?,',, of 72 cases; females l99u of 64 cases.

Anribodl' Titrcs itt Thl,roid and Non-rhyroid Cases
One might rcasonably cxpecr ro have found that the thyroi<i

anribodies in non-thyroid cases wcre present in lo,¡,er titre
than in paricnts w'ith thyroid discase. To some extenr this was
true (fìg. 2). Ho*,cvcr, no sharp division could be made. A
point about thc I 120 lcvcl s'ould exclude three-quarters ofthc
non-thyrojd cascs, but would also rcmove half of those parients
with clinical thyroid disease.

TABI-Ë II-NON.THYROÍD CASES lES fËD BY fHË TANNtsD-CELI-
H.T_ltACGt T 

jTINATION TTiCHNIQUE

^55
ð¡o
Izs
t) zo

Its
Rro

ssssss\C!r¡Þ!06

öiñò,i,r'
SAQõìT?A\\uoNeò

'I'o¡al I'ositive Total positive

Fig. l-Tanned-cell hærrragglut¡natlon (rhy¡oglobulln). Non-thyrold
cases. Rclation to age.
Thc ntrmbers of cases in c¿ch dccadc from rvhich thc perccorâgcs

sc'rr' talçqi¿¡çcl 1yq¡.'
0-10 Ìl-20 2t-30 3t-10 41_50 5l_60 6l_?0 7t_80 8l_90 9t_100Malcs 5 ti 22 28 39 34 3i 1l-- - ø 2Femules J 19 16 26 29 29 30 at 6 o

dominantly diseases of women, and seem ro bear nt>
relation tr¡ what is known of thyroid lunction rrnlcss one
consiclers that (as indeed is possible) this can be upsct in
any çlisease, past or present, with release of' antigenic
thyroglobulin. If tlris is the reason for the prcscnce of rhc
antibodies it carries the implication rhat I man in l0 or )

woman in 4 in the medical beds of an Ausrralia¡r teaching
hospital has or has hacl a disorder of the thyroid glanJ

As for their effects, one can only say from a clinical
point of view that if thyroglobulin antiboilies are founrl in
the sera of as mâny as 18,11, of a large nurnber of mixr'rl
medical paricnrs who have not thyroid disease, then.
whatever has provoked them, they are unlikell to be
c'lamaging the thyroid gland in any serious war., and ir is
quite possible that their role is physiological rather than
pathological.

Goudie et al. (1959) tested the sera of 486 hospital
patients without clinical thyroid disease. lJsiug com-
plement-fixation with thyrotoxic antigen, thel' found 6.896
positives, with some additional wcak reactors. When
anâlysed by sex and age most of thosc giving clefinite
reacdons were women over 50 years old. Necropsl' studies
showecl a correlation between the presence ol' thyroid

OECAOE

eR ssr
ñÈsrTHYROID -ANIIBOOY TITRE

Fl¡. 2-Abovc¡ trucd-ccll bæmr33tudnrtlon (thyro¡tobulln)
dtra l¡ {ll gorltlvcr out of S th¡rold cuer tdtGd. BGlowr tb.
rrmc ln 8t podtlvo¡ out of 3&l non-thyrold cÍø, rnd ln g f'orltlvor
out of l0r¿ horltùy blood-dmon.

tti

Ilale Femalc
I)isease clrregory

Syphilis
'I-ube¡culosis. s¡rcoitlosis
Bactcrirl tnlc(il,ns
Viral infì'cti,rns
Carcinontr, sarconra
Reticuloscs
Lym¡hatre lcrrkæ¡rrr¿
Myelogen,,u' l. rkæmia
Myel,'fibr,'.r.
P¿rr¡-, dvs- p¡ r,te¡næmi¡¡ . ,

Idiopatl'i. :require.l hamolytic
anæIt¡la

Other anæ¡nias
DissenrinrtcJ lupus erythema-

tosus
Other " ditfusc uollucen "

d iscas c s
RhcumatoiJ arrlrr itis
Asthnra
Rheumutie fever
Glomcrulone¡hriris .,
Nephroti. syrrJrrrrnc
Peptic ulccr, gastroirìtestinal

hænt,rr¡ Itrge
Ci¡¡husis.. ,.
.Acutc hepatoccllular discase
D iabe(cs
Addisr¡n's diseasc
Artcriosr lerosis, atheron,r, hl..pe¡-

tensionalrcl sequelr .. ..
Miscellaneous and undragnosetl

(see rext)

I
2

1't

t4
I
I
I
I
1

2
l

5
8)
3
3
3

ó
ó
5
7
I

0
0

2ù
0
0
o
o
o

0
0

0

0
0
o
0
2
0

0
3
0
0
0

I
2

I
1

ó
I
5
2

l3
Itì

5
6
0

1

3
a)
t4
t7
4
I
I
0

0
I
7.
4
7â
0
0
0
0
lr

1..
3
I
o
o
2
0

I
2.
0
I
I
5 a.r

5.50

ó

5

l8

32

208 22
(r0 óù")

179 46
(25 7./L)

Bo¡h sexes 387
ó8 (17.ó'l¿)

* Sec text.

All but I of the non-rhyroid cases with titres of ll5l2} and,
above were women, and none was younger than 35 (average age
56). They are indicated by asterisks in table u. The conditions
from *'hich rhey werc suffering are as follows: I male had
carcinoma of the head of the pancreas; and the l0 females had

¡¡rsociated with the appearance of irregular, exaggeråted, or
pcrhaps even irielevant serum antibodies.

equal number of males and
of whom were giving rheir
7 fem¡les aged (titres in

; 2ó (10), 33 (r0), 34 (320),
20), (females).

Comment
The particuler diseases from which our non-thyroid

poaitive reactors were suffering (uble n) are nor p¡e-

Total
Positivc

7

5

J
ql
r{¡
It
{t3
U
\lls
s,9\7

5

3

s8gñs88S,o\nì

Mole

Femole

Múle
NON-THYROIO OISEASES O
NORMALBLOOO-DONORS i::

Feno e
I
I

I Hoshimotos thuroiditìs
Ø ñlgxædemt
fl others

IHYROIO OIS EA5E5
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olro¡lralOf rrilr Zl, 1960

üttboüt rnd thc oærrrreoòc of mild tl¡¡himoto-lile
h¡Oodcrt chúæ¡ in tbG gl¡nd, but thi¡ cor¡slrtion wr¡
u ¡brolute' ¡ acrni! nr¡nbcr of c¡¡c¡ rhowiry thc
cùú¡er ia thc gl¡Dd witbor¡t ooplcrncnt-firiry rndbody
l¡ thc sum. Thø¡r repon in tåc g¡¡nc prper thrt ia
:100 thy¡oid glrndr rcnoved ¡t ncc¡opry ñom cubiectr
ovcr,l() ycrn oldthc incidcocc of lymphoqnic inûltntio¡
nt 60/o of 130 l¡lc¡ ¡nd 3ú/" ú 148 fem¡le¡. Thc
i¡ddæ of poettiver in pcnonr ovcr ,tlO in or¡r ¡cric¡ i¡
dm¡h b tbi! (9% ¡¡rd 300/6 rcspcctively). Poraibly e
û¡dlry d ttr¡'roglobulin snt¡Micô indic¡te¡ thi¡ hi¡te
lqicd onditioa in s pcrson without clinicel thyroid
dbceæ.

SranrtT
Tbc ¡cn of 69 cases of thyroid dilcese, and of 387 mixed

crscr without thyroid diseuc, wc¡e tcstd by the t¡n.ed-
ccll bro{glutination tccbnique for thyroglobulin gnti-
body. Po¡itive rcsults were obtrined n 59% of thc
thy¡o¿d c¡scs and i! l8% of the c¡ses without thyrold
di¡c¡rc.

Vc ri¡h to th¡¡k P¡ofcr¡o¡ Rob¡on ¡¡d othcr consult¡nt¡ of tùc
Royrl Adeleidc Hospitd lbr rllowing ur ¡ccclr to their cercr; Dr.
K¡¡hlcco Mr¡o¡ for help with thc roniug rnd rccording of cr¡c-
hirtoricr; Mr¡. Stu¡rt of thc Vrlte¡ ¡nd Eliz¡ Hall Inrtitute, Mel-
bournc, for chowing M. B. hcr trnncd-ccll hrma¡glutinetion
tcchaiquc; cnd Miss N. Dccring, rnd Mi¡e B. Reinsfo¡d fo¡ valu¡blc
tccbnicd e¡sist¡nce.

One of uc (8. H.) i¡ in rcccipt of e grent from thc N¡tion¡l Hcdth
rnd Mcdlcal Re¡c¡rch Council of Aust¡¡lir.
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AFPENDIX 1

FOR IISSI'E CULN'NE

Collaeenetc ¡

lrvp¡tn 1:250 cnrstalllne:

llorthtngton Bl.ocheufcal¡ CorToraÈton'
Freeholil, New Jeraeyr U.s.A.

Dlfco l¿borstorfer fnc.
Detroit, Mlchfgcn' U.S.

)
A.

L. Llght & Ce. Ltd. 'Colnbrook, Suek¡.

Brftl¡h Drug lþusec Ltd.,
Poole, DorceÈ.

Phoe e-buffercd as tü1th sdded maqne¡Ír¡¡s ¿nd calclrrm.

(PBS lhrlbeceo).

Refercnce:- Dulbecco & Vogt (1954)

SoluGlon A. Gr¡¡ne¡æ

NaCl
K CL.
Na2tlPO4

ü6*o

I
a.2
1. 15
0.2

Solutlon B

E00 s¡L.

100 oL.
CaC!.a
Hzo -

Solutl.on C

tStt 
GH2o o'1 

roo mr.

Autoclsve sepårately at 1Û Lb" f,or 10 mfnuËea.

Mlx I and G lnto A when cool.

Add aqucoue pcnlcfLltn 100f000 uuiÈe.

)

Glaxo Laboratorlg¡ Ltd., Greenf,otd, Mldd¡ß. contaÍning

penictllln 20ü unLts/¡nl. and otrepton¡rct'n 100 ug'/¡p1'

G. & !{. detergent :

0.1

'Calgon' Al'brtght & t'ttÍl'eon (!{fg.) Ltd., I"ondon , 40 8'



L72

AFSENDTX 1
(contfnued)

Sodlr¡n æt¿¡f lleate 360 g., dtctÍ.lled wsËer 1 gal!.on"

Thta ¡olutfon i.e dlLuted one hundred tlÐGr for u¡€.

Ple¡tfc rlnst for culËure clr¡ubera : P.T.F.E" plaetfc.
RfchErd Kllnger Ltd., Sldcup, Kent.

Sflfcone gtreage: Hfgh vacurrt eflicone grease.

Edmrdr Hfgh Vaeuru Lüd., Crawley, Sursex.

PrepareËfon of aDDarÊtua.

The general requfreænta for tl,erue culËure were obeerìred.

.{11. glar¡werG snd chsabera $€re washed by boLllng tn G and M.

detergent solutlon for 20 nfnute¡ fn a ¡ËalnLes¡ steel bueket.

ProLonged rfnaf,ng fn tunning rúÉÊér rúss foLlooed by roaahing

twLce ln dtetlllsd fllrter. thsulbera snd glasaware mre EterL-

lÍzed by dry heat (1600 C. for !. hour).

Ckra[Bber8 were uade up uefng 3'o ¡ß Ltt nLcrorcope elldeo,
pleetlc rlngc contatning 0.8 ml. and êovereltpe. Thc adhe¡fve

wåt ¡illcone gaeace. ChåEbera when aaaeubled, wlth the upper

aurface of the rlng greased, were etertltzed by dr1l hcat.
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APPENDIX 2

DETEcTION OF T}TYROID ANTIBODIES BY C@NS' FLOTJRESCENT

ANTIBODÏ TEC

a. Ttryrotd colloid antlbodiee.

Met_hod. Thyrold Èlecue wes obtatned at operatsLon. The best

tlsEue rüss obËaÍned from patfenÊe wLth Graves' digease flechy
and ho¡nogeneous tigsue lrevlng eveR folLfelea when Eeen fn
gecÈion.

Tissue was col,lected ln a polythene bag, placed on ice in
a Dev¡ar f lask for transport, and cut into cubeg of approxirnately

U" eidee. Theae cubee were put on Èhe sLde af, a large teet tube

and lnmedietely puÈ fnto etorege on eolLd carbon dioxfde.

Five ¡. sectíons lrere cut f.n a cryostat åt -20o and pro-

cesged ae folLowe:

1. ALlow cut EectÍona to dry.

2. Fix in abeol.ute methyl alcohol t hour at roon

teElperature.

3. Allow to dry at roo¡D temperâture.

4. In¡¡¡erse ln 70% methyt ai.cohoL L0 eeconds.

5. Rinae free of alcohol in Coone' buffer*.

* Coons' buffer

0.02 BerbLtone - H.Cl. eali,ne pH 7.4

Sodi,r¡m tsarbitone 20.6 g.

Sodiu¡s Chloride 850 g.

N. H. Cl. 80.6 r¡1.

Ìlater to 5 Lftres.
Dilute wlth egual volume of water for uge.

Coone' mounttng redtum
A.R. Glycerol 9 vo1.

Above buffer (undli"uted) I voL,
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APPENDIX 2
(continued)

6. Dry around Éeetlon with cLoth.

7. Apply eerum L drop to sectÍo¡r and lncubste at

troom temperåture in qloeed box, alr iruu¡idlfted

by moiat f ilËer PG¡Pers, for 30 mlnuted.

E. Wastr in buf,fer 15 raånuËes, wlth agltation.

9. Dry around eectLon wtth eloth.

10. Apply small etandard drop of rabbLt antlht^r¡nan

globulfn - fluorescein fsothioeyanaEe conJugaÈelr*

(the drop used in t,he experlrnenËe reporÈed below

was approximately 0.01 !01.) Incubate ín hunld

box at roolT¡ temperature 3(l mír¡utea.

11, Waeh in buffer witir agltaÈLon 15 mLnutee.

t2, Dry alide around eeetion and mount under

coverslip wtth Coone' ¡nountfng urediuu' oee below.

13. Vie¡v ¡slth fluoreecence m{croccoPe.

(Equtpnent: Zeies ulÈravi.olet Lamp, dark ground condenser,

Lanp fitter lllt-, and l{ratten 2A fiLters l"n oculara.)

b. Cvtopleeu¡ig antibodieg,

Eq!. The nethod wae the 8åme as that deecrfbed ln (a) , with

the exceptfon thåt unfi.xed thyrold tlaaue wae ueed.

# Prepared fn the laboratories of Dr. I. M. RolÈt by the

¡nethod of Rlggs et al. i1956) ", (A¡0. J. PaÈh. 34i 1081)
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STUDIES OF CTTOTOXICITY IJSING P32

The preeence of the thyrold cytoÊoxfc factûr wae deterrnlned
'by a '"rfeuai- assessment of ceIl damage. Tt¡e faetor 1s extremely

patent anó actf'''e in hfgh dLlutfc¡ns. Ðff f 1cu3.ty ls e:cperienced

1n decLdfng wheËher the factor 1e present only when ft Ls preeent

f"n r¡sry srnal-l- aincunts, eË fn the caae of cei"l-s whÍch are reS.atirreJ-y

LnsensiEl',re Èo the factor. In these gltuatfons e rneÈhcd of quan-

titating cytotoxl-c effects Ls required.

No satÍefactory Ëechnfque for nreasurlng t}re exËent of, daurage

to ceLls in monolayer culEure could F:e ¡lound in the 1-íteraÈure.

Damage to celtr s fn suepenslcn can be ffieasured sfmpl-y by dye

exc lr.rs lan- ffeehnfgues .

RecuLEure of ce.i tr-e sur.¡iv{ng in rnc¡nc¡l.gyer, and counÈs crË the

col-ûnf.es enrerging, seerned irnpraetleal- . Na substance cúmparahle

to haemoglobin Ls knöwn Ln eel-l,s cither than erythr<lcytes i haeino-

gJ"obfn ls released enSy when the cell ls rupüured and is q.åân-

tftated rrtfth the greatesË ease.

Ihe studíes cf Ëhe use cr' P32 Tdere underÈaken Ëo rìleasure

cel]. darnage objecËÍve.i.y in a syste¡r where tÏ¡e obser.t¡ed cyÈotoxl"c

effect wes smal'l , and rohere a suhstanEfaJ. propc'rtl-on of, cells
rers'sained lntact after the Ëegt procedure.



Ðfff!.culttcl eneot¡ntcrcd ln $rånËftrËlng tha rffceÈ¡ of eyto-
toxÍe sGrl end lphocytar on the Wollun 16-6 ret thy-rofd c¡refnoc
Ln mnoleycr. culn¡rc l¡d to ln LnvertlgrÈ!.on of thc u¡o of p32 for
thf¡ purpoaôr

Tttc u¡thod tchtch h¡¡ becn drvcloprd hrl gcnerll applleatfon
ln tho detcctton of ecll deraage Lndueod by fmrnologlcrl ¡nd othqr
ågcntl, trd in thc ttrrdy of ttre klnctfe¡ of ¡ntÍbody aetton, Xhc

prtnslplc upon strleh the r¡cttrod depcnde Ls ¡fmple , P32 prt¡cs frou
eella fnto nomll naditm :t t ret6 shlch 1¡ a eharectarl.¡tfc of tha
ptËtlcukr rtraln of eall, Sovcrll t)Det of torfe .ubrtrnca drl.ch
wcra frwcttÍgrtcd cau¡sd cn f.nerc¡ted rrtc of lort of P31 fron ccll¡.

Deta arc protcntcd to domonrtrrÈo thl¡ orfnefple, to ¡how ttre

¡cncltlvl"ty of ÈÞsc tqchnûçrc whcn ft lr urcd to dctrct cytotoxlel.ty,
ar¡d to ¡horr tho ¡tcprodr¡clblll.ty of Ëtre resu!.t¡ obt¡fncd wfth fü.

MAIERIAT,S AIID I{gil{ODS

Ccll c]ålqncrt FrfmarT Eonoleyor eultr¡rc¡ of the L6-6 Èrenrptrent¿ble

rat thyrrofd ccrel.nma (f)* w.ra obt¡lned urtng tryoofn-dL¡pcrr¡cd eell¡.
Stoek culturel wcr. rubcultrccd by dlepcrrLng ttr callt lrlth Èryplln,
F'4onolaysr cultrrca of rat kldnay ccflr woúê ætrblfrhcd u¡fng ccllr
relce¡ad by d!.gcrtfon of mfnc¡d tl¡¡ue wlth collagcnalc, SËoek

eulturot r6rc nrbculh¡rcd by dfrperrfng the eallr wlth Èr¡rprfn.
Gultr¡rcs retrc Gttrbl!.rhcd ln Eeglcrr ncdfi¡n (L-rtrrfn ædtfleatLon,
Ðffeo l¡boretorL¡t, Ðrtroit, *tf,chl.g.n) ¡nd rær ¡nelnt¡fncd ln Mcdfi¡o

199 (2) . Fff taen pntccnÈ of fctel c¡lf !ærD wæ utod fn rll culËurer.
Gulturol of ¡ lLna of th3 ffiuro L-fÍbroblarr+ roro alro u¡od. Tl¡cra
* Obtefncd from Dr, S.H.[ìlollmenr N¡tl"on¡l In¡Èttuto¡ of Hoalth,

Eethcrd¡, llaryland.
+ obtrfncd frog Pf .- q.J.Hcrehant-, Dcp-armnt of B¡eÈortologr,

Unlver¡l.ty of Mfehfgan, Arm ArÉorr' Þîlchfgrn,
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rere mLnt¡íncd fn nsdlrn 199 eontetntqg 157. fetrl calf ücru$. for
urc Ln ÈGrÈr L nl vohna¡ n eontlLnlng 105 eellc tn ¡ubcultr¡rsr and

106 eall¡ ln prl¡n¡ry eulÈrrcc r wsro tnoculetad fn ¡cres-erpped

tfsguc cultr¡rc Èubce 1n ¡ rloptng poattton for 24 hor¡rt åt 37o C.

ltre nodLr¡u ¡re¡ Èhcn rcpleccd by /+ nl of thc ttnô and Èhe tübel raro

Lneubeted vcrtfselXy. Thç rnadfuæ rle¡ rubüquêntly chengcd tlcicc

wcokly, 2 ml of eelll nêrc tnocul¡tsd fnto verttcel tube¡ ln
latsr erperlmenttr and 2 ol of tædl.tm we¡ utsd throughouÈ.

Inpotporatlon of P33: Ttre ocdl.rn Ln e¡trbllahed culttres wtt

ehanged for oao eo¡rttfnlng 2 Fc per mL of p32 a¡ trlgodlum phoaphate

(Abbott !¡boraËorl¡a¡ RedLo-Fh¡rn¡aeetrtlcrLr, ftk Rtdge, TanneelcE) .

Aftar 24 horrs et 37o C thc eelLs raËG waehad twte6 vlÈh 4 nl of

199 rolutfon.
I lobdf¡ eontalnfng

o€ßnur, lpæhoeytec or ¡ub¡tlncea to be terËad for cyÈotoxLctty werê

addad ln {r nl volumec to oul,turar, ¡nd c onÈrol tuber conÈ¡1nft€

norrrrl tcñEn or cell aurpenll.onS ware sst uF at the t¡m tf¡oa.

Itrbe¡ rare tncubrted et 37o c for the pertod of Èfnð esn¡ldarcd

nGeotlrr1r for the complatfo¡ irf the re¡etLon or for thc deveLopment

oË dct¡et¡blc ccll dlmge.

Eee,¡r¡reocnt of 83.2r Slnce P32 lc e prrc bet¡-emLtter çlth a

m¡xÍrnsr êncrgy of 1.7 rævn e rctntlllatLon woll-typÊ count€r wat

u¿ed to ¡ooarurc Brc¡n¡¡trahtrung redt¡tton, U¡trE a pulrc-heÍght

analycer, ell energfee lbove t.01 ruev were detcctcd. Tot¿l P32

counts werê ucrrelly 20 tlm¡ background. After uecrurfng Èha totål
P32 ¡ctfvlty tha ædfrm wrl poüred off . The cellr were washed twLce

by pourlng ln 4 ml of pho¡phete buffercd rellne (PBS) (3). Ttrc Boolad
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æedfi¡n arrd ¡rashlngr elrE ccntrlfuged et 2000 r'prn f,or 5 rntnutc¡ end

r lr nl alfquot war plpcttcd off for er;tmtlng. T'ha ro¡ulÈr sore

€rpr;æcd a¡ thr pcncGûÈrgê of thc totll p32 whfch had par¡ed fro,¡n

tha cell¡ lnto Ëhc mdLum.

An cçnl volrm of cold 20% Èrtchloroaccttc aeld (æA) ve¡ aðdod to

thc poolcd medlr¡¡¡ frou rcpllccta eulturor. Thepcclpitatc $a! eenËrf-

fuged et 21500 rpo for 5 rnf.nutc¡, and wr¡hed Èwfcc by rcru¡pcndlng

f.n t 07' ffiA rnd ceaÈrlfugfng. îhe s¡rhcd precfnlt¡Ëe sa¡ df.e¡olvcd

La L07. NIOH f æ cotmÈfog.

Csll .Cormt¡¡ In rn crpcal-oent ln which Èha cormtr of P32 ln
warhed ccll¡ rorr eouprrad nfth the tocal cell eotmÈl of Ëhc

corrstpondfng culttrre¡o cellr u€rs renovçd from Ëhc gler¡ fc¡r count-

tne by ehcnglng ths Mêdftn for 199 aolutLon contalnfng 0.152 trypaLn

rÈ Fl! 7 .6, Thc tr¡bcr r€trG agltated genËLy fn a lh¡bnoff fncubator at
37o C for 30 nlnutc¡. thrGe cornËa eGrE m¡de tn ¡ CoulÈar Modct A

cor¡nter (CouLtar ElecÈronLcr, ChÍeagor llllnol¡)r rnd avertgad.

REST'LTS

Tlre lete of P32 ,Lo¡e from Ccll¡¡ Flgr¡rc lc ¡ho¡r¡ the Ëot¡l
P32 cor¡¡ü1, and the oroportLon¡ of thste cou¡rüt dua to P32 ln

modltna and calll, fn an Experl.nant 1n rürlch replteats'Da{mary

culturcc of 16-6 ErÈ thyroid cerclnos¡ wsro rubJcctad, efÊer

lncubcËton rl,rh P32, Èo thc cetl.on of 30?. noræl r¡bbtt rernn #4,

and Èo 10U NaOll, for 1S hor¡n. Flf,teen pÐrccnÈ fctal calf ¡ctrrm

tn mcdlu¡n 199 na¡ uscd as tho cûntrol 1n thE expcrfircntr to be

dercrl,bcd, et thfs eoÐbinatLon sat thc ba¡t crhleh h¡d becn found

for Èhc grorth of tlre 16-6 and rct kldney cell¡,
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Thc Ëotal P32 cotnËr, lnd henec tha B32 Ln the cql,!.¡ ¡È Èh.

begfuurfng of tù¡a tcrt, rnr!.cd grËetly fræ Ètrbe to tubc. tlrc
r¡¡rfatton Ln the nuubar of cell¡ ln ttra tubc¡ u¡rdotrbtedly contrl-
butcd to thle (¡re Ftgl¡re 5), Ttrs¡c d¡t¡ ¡how ÈhtÈ abroluËc flgurae

of cormtr prr oinnto fron cell¡ or modLrnnr ctrü¡ot bc u¡ad to ts¡cat
tha cffecË of e sfldly cytotorl.e egant, elnec tho Lndfvldrnl vart-

ælorr rney ba graator than the chrngo caulcd by Ëhc agcnt.

Ftgrrc lb lllurtretas n howcvcr, Èh.È thc e:nount of, P32 lc¡vlsg
ths cal.l¡ of thc culÈura Ln 24 horr¡ wtt prof-rortlonal to the ortgfnetr

P32 contont of the eel1¡. The parcentlgc of the Èot¿¡l p32 whfeh hed

peered tnto ttre ædlrr¡a fsll wlthln r nrrrow rsnga 1n repll.cttc eul.trrec.

Ttrt¡ rcl¡ttonehfp hcld o\rËr e wl.ds range of 832 uptåk6t.

![ot only dld ths call-F3? peroontaga! of rcplfeete cultr¡re¡ tn
thc rame expsrfinrrt fell rfthln a ntrror Ëange, but ¡L¡o other coúû-

prr"abl-e oçcrtmnta cårËl.ed out ovctr the ¡aæ rôecÈton tftuê gevê

ra¡u1Èa rhl.ch flc. ln thc ttu€ trtngs,

ttrc ¡normt of p32 f.n the ædtt¡n u¡rled wtttr the rsactlon Èfng

(Îcblc 1). Urfng 16-6 cell¡ Ln non-ÈoxLc mcdLr¡m thc pcrccntagc of
P32 ln thc ncdfrn at 20 ¡af.nutcr wa¡ I ,8?" (+ 2 . X) (ræan and ¡Èrndard

dcvf¡tlon) . At epproxlmtaly 3 horr¡ th¡ mcan pcrecntegc of tha

?32 ln Ehs nadttm fall beÈrecn 2!.41, and 30.4% ln 11 arpcrfoant¡.

In 3 cxpcrLmt¡ thc tætn P38 conGsnÈ of tha ¡ocdtr¡n et 18 trornr wae

42 "87, (g t.6¡ , 33,7'ln (t 5 "0) , end 42.3% (å 2,5) .

Ítre ratc of lor¡ of p32 frm Èhe Eouea L-flt¡robla¡t ser la¡¡
th¡n from Ëhe 16-6 coll¡. the P32 co.rÈsnt of the uadirm wa¡ ê.1%

(t f .f¡ aad 1"L.5% (t O.A¡ rt I hor¡ru ln tno arçerimnt¡ wl.th t celle,
2Q,27. (t 1.3) .t 22 hotr¡, and 1A,27" (t 2,2) et 24 horm.
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Ffgnre 2 ¡how¡ tht P32 eontarÈ of the u¿dtun fn errperfoonts

ln whfeh culÈrre¡ of 16-6 eclI¡ end L-ffbrobl¡¡t¡ wcre tot r¡p

rlmltancourly end lntonrrptcd at lntcrvtl¡ drrlng 24 hotrr¡. l{fth
16'6 erll¡ thcrc ltlt ån lnftlel rclatively repld rolcr¡c of p32 and

ü tÈead rete of p3? 1o¡¡ aftcr 4 horr¡ 1n norm¡l uadfrm. A ¿lufl¡r
ratÊ of rclcrr¡ of P38 frm 16-6 esllr oeeurrrd ln ncdf¡ eontrÍning
..rr of othcr rpcclcr (c¡o Teble 1). 36.0% (t 2.6) w¡t lorÈ lnÈo a
t¡odlun contafnfng 157" fct¡l calf rcn¡û¡ fn 0 ,9"1, ¡el,l;nc Ln 4 hour¡.

Ttrc 1o¡¡ of p32 fron L-ftbroble¡tr wr¡ ¡lowgn, and the tnftfel
pharc of repf.d lo¡a sel lerr pronor¡nced (Flgure 2).

Effcct of CvÈoËo¡Lo Factor¡: Addftlon of a eytotoxtc N€rum

c¡u¡cd an fncrcer¡ fn thc ¡notrnt of P32 lervlng tha callr. Ttr¡

rrt-ccll torla ocounlng n¡turelly fn frcrh rrbbft trÍua (4) wt¡ uled
Ln nrny of thc¡c cxpcrLmnt¡, Noml rebbLt ¡orum #A cau¡ed vfrfbto
danago to nonoltycrÇ of rrt ccllr (Lncr¡r¡ed grenulerlty of thc cyto-
phlm, b¿lloonlng of the ccll mbr¿nc ead lyrlr of rme colla) , but
rhcn ¡ddcd to culËurct Gvtn 1n 30% eonccntratfon rt lcart half of
thc csllr ¡rrvlvcd .t 24 hot¡rs. Other fro¡h nomel rabbl.t rcn
(#8, #C) wcra EorG toxlc.

Ttra mean P32 contcnt of tho mdlrn whcn 16-6 ænolay.rr w.rc
tncr,¡batod approrlnaËcly 18 hot¡rg wlth 30i[ notul rabbLt ¡cn¡ro #A

¡'r¡ 60.7% (t 2.ó) of the total P32, compercd wfttr r ncå¡t eonÈsnt of
33.7'1" (t S.O) fn eo¡rtrol udlum eonÈrLnfng 157, fctel orlf roaurg

(Flgurc lb).
Flgura 3 rhqr¡ the affcct¡ of rddfng 7 .57", 15% ¡nd 30% concm-

tr¡ÈÍonr of frsrh rabbft târil¡m {lg to groupt of rcplfcatG eultr¡rc¿ fat
3 hour¡. Tlìo pcrctntego of p32 rclo¡od lnto thc rnsdftn we¡ propor-
Èfonr1 to thc concGnttretlon of rcrrn urcd, Ttls vrluc of thc Èêtt
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rtâtl.Ntlc hlrr 14 tlm¡ the v¡lt¡c nccdcd to dccl¡tt ttsglc¡rto¡r

rfgnlflcåat ¡t Ëht lU lønsl.

Table 2 ¡honr Ëhc cffcct of hcat ¡t¡ble ¡nÈtbody ln thc preaGncs

of couplcnant, aftcr tncubrtlon aü 37o C f,at 22 hotre. Rsbbtt lntt-

rcrum #2 to rn r¡lttgGn prcpercd froo poolcd Fl¡cber nt k!.dncy '
llver and rpl"can, and rebblt tntl¡ontn #249 to anoth3r trlnrpl¡ntrble

lfollsren earelnoru (1-54 Anor) rtoro eæperod uLth eouÈrot tt¡bst Gotl-

talntng noml rabbtt ¡arro #G. All tcrt ïarG Ínaetiv¡ted ¡t 560 C

for 30 lolßutea, and wsrr u¡cd Ín tho tatt at 157o coacGmtrltfon ln

the Brecsr¡ee of 157. of frcrh gulncr plg tcút¡r,. The n¡ttml rabbft

hctcrotorin t¡ ln¡etlvateó by tt¡le ËrGeGE nt. GyËotorfc effcct¡

wsrc vfribla 1n thc eultrne¡ eontetnlng têrt #2 and #2e9, buÈ no

damgc rat sGCn ln ths control tubet.

Rea¡lts wlth æchlorcthr¡ofna hydrochlorldE (¡'!tuÈergÊn'u, Marc¡,

ShetÞe and Dohns, Ptrtledalphfr, Pcwtlylwnt¡) ars r1¡o ¡how¡¡ ln

trble 2, Aa Ínvst¡c rcl¡tlo,n¡h{p f¡ t.súr batlrocn P32 rele¡rs

rnd thc oone6çrtrrÈÍon of dnrg ln the mdlun fn Èhe rtnga ln rcülch

l.t wa¡ te¡Èed. thegc rcrultg cleerty eorrølpo,ndcd wlth thc cyto-

Ëoxíc affsetr 3een mfcro¡eopteelly.

FLgurer 1 rnd 4 ¡how ths effeet of !.ncubctlng tha cetl¡ t$ 10%

H¡Oll. Ttre ædlt¡n cært¡lned 96,51 (t 0.1}4) and 97.98 (t 0.+t ) of ÈhE

p32 ln th€re tno qt¡pcrtuærtr. lîlcroaeopleelly tùere t'fl8 coúsplatc

dccÈructlqt of Ëhc eella.
s Ftgrrrc 5 rhoYe

Èhq,: corral¡tLsrr obÈslncd rtran nachod 16-6 call¡ rêrG cc,uñtad ¡ftcr
thetr P32 cqrtcnt 5¡r mse¡tncd. sub¡tanthl crror ln eountl.ng the

ecll¡ vr¡ duc Ëo tho f¡et th¡t a ¡r11 fractlsn of cellt c,'uld not be

t

I
{:
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dfrlodgcd fn cotË tr¡bc¡, l{cvarthclcr¡ tha corrcktlql eocffl.cLcot
war 0.77 corrorpondÍnt to e p valua of lcrr than 0.005.

Rcptoduclbflf"tv of Ec¡ultr¡ Ttr¡ rr¡ultt obü¡laqd wtrqr ttr¡
qrportnrnÈç rhown tn ffguro 1 w¡rc r€F.rted rr¡ rhort¡ ln ffgurc 4.

Thc lam nsrnrl rebbLt tcËrrtr (#A) wer u¡cd on 16-6 esll¡ fn flr¡t
¡ubsultrsc n wLÈh rn tncub¡Èlorr tlo. of, 2A hourt . Ttrc P3l 1o6 lnÈo

udlrn contrfnfrrg 30% rcnn #A w¡¡ 72.77, (t 2,2¡, ennparsd wlttr e

1o¡r of.42.e%(È 1.6) fron c¡llr tn control culÈrrroc, thc dlffcrsaec
bafng 29,97') cornçercd wlth t gorrcepondfng dtfferancc of 27.07, La

thc flrrt arpcrtucnÈ. !Ùhon thc dat¡ of thl¡ eporriuent worc cæt
fnts an anrly¡|.¡ of vart¡nco, th valu¡ of the tcrt rÈetfrtLc wer

171 tfnct gr.tÈor tlrrn Èhat ncedcd fn ordar to dcclarG thG r¡tultr
rlgnff,fcrnt at the one par erßt lsvcl.

Rc¡ult¡ obt¡lnrd wlth cgn..sutivc GrFCrln nÈ¡ Èo tc¡t thc

eytotorLcfty of tfu¡targÊn (leble 2) ¡ho l.llu¡tretc thr rcproduet-

blltty of ttrc tcrulÈr obt¡Lnad wlth Èhc tcchnfquc,

IItc of otLæ ccll tJrqtr In cxporlmentt urtrrg eultrcco of
Ff¡ehcr rat kLdnryr p32 rrytako, norml- rltc of lor¡ of B32 frø ccllr,
¡nd rc¡ult¡ on crpoütrc to rebbl.t rcrrn wcs efallcr to drorc obtelned

wlth 16-6 ecl"lr. Whcn a oulttrrc of ret kfdnry ccllr yar fneub¡tod

wlth 30% nsrn¡l rrbbl"t tcr¡ìn #g foÉ t8 hq¡r¡ thc ædlrn contaln¡d

93,5% (t 2.9) of thc totÁl r32, eoqrr¡d ¡rftt¡ 46,47. (+ 4.8) tn tho

mcdltm of tbc contiol cultr¡rcc, TtrfrÈy pcreGut of rabbft ¡ærn #B

ctu¡cd rrlaclc of 85,4% (È g.g) aoolptr€d wlth tha eoattol flgure of
32.97" (t 7.9) fn enothGr cryGrûn¡nt *1:h e prtoery culhrrc of kidncy

ccll¡ uring r resctton Èl¡oe of 3 hotra"

L-flbroblert¡ lo¡È 8.67. (t 1.1) of ttre p32 ¡t 3 horrg tn nor¡oal
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acdf.rn, wtræorr 27.57" of rrbblt rcrr¡n ceur¡d r 1o¡¡ of, 25,27. (È 3.6)

la Ëhl¡ tlm.
Coærr!.æn rfth p32 lo lE,A pr¡elpftrt s Îh¡ ftA prcctplÈrtö

oE thc control mdûr¡n dld not coûtrln æmtrrblc p32 ln 6 orrper[æntl,
but ln 6 tr¡tr wbrre e¡ll dcorga wr¡ deÈcctrd by en fncr¡¡rcd p3l

1o¡r from tlrc eclla, t protrorÈlo¡ of tftlr p32 r*¡r formd tn th¡ 16A

prcetpfteto.

Thc P32 whtch w¡f proclpttetad frm thc usdlr¡n, â+rcl¡cd ¡t
s pcrncntrgc of tt¡e Èot¡l P32, t¡ eoqr¡red rfth thc pcrocnÈrgc of

thc total P32 fn tfrc gl€dfun ln figrrc 6. Ttra coafftcl.qrÈ of corrolr-
tlon fr 0.89 (rlgnrr.ftcenÈ rË thc 17. lesql),

Ttre 104 - prcelplt¡blc ?32 r¡¡ a!¡o rhorrn Èo bc proportlorra!-

to tha cørccntneLon of freah rabblt rærm fn tho nedtr¡m (fl.gure 3 ) .

DISCUSSIOT{

Tt¡e ert¡tfes rilhl.ch h¡vs bcen rÊpctÊd ln Èht¡ ptp.r ¡how thåt
P32 pr"ta¡ fræ erll¡ Ínto a notnel ucdLt¡m tt e ËetG fltrteh ls
ehrr¡etcrlstlc of thc IIn" of ecll, and thtt tho lo¡s 1¡ eec¡laraÈed

wlwa cell¡ ¡rc d¿oegcd. IÊ l¡, tlrerefore, not nac.s;aqf , rlrco

co@rrtng thG effæts of ¡ub¡Ë¡ncoË oa tho rrtc of p32 1o¡r, to
brv¡ tdalttcal nr¡mnborr of ccll¡ Ln the rcplfcaÈa culÈrrcl " ¡Laco

thG ratç of 1o¡¡ tr dctcrdlnrd by m¡¡urlng ths retlo of P32 fn the

ædl.tn to tho total p32 (f.o. tl¡¡t rùl.ch nrr Ln tha cclk rt thê

bagftming of thc tcrt).
Tlre rrtc rt rrhfch P32 pa¡¡ed Ínto tJrc norut rædfi¡m r¡¡ aloscr

wtth, ttra L-fl.brobl¡¡t Èlr¡n wlÈh the rularcr of rrt cclle wtrlch lrere

us¡d. Ttrs lnltl¡l ao,re rapld los¡ of p32 frorn thE 16-6 cnd ret
kldnoy cath ury bc duo to a ¡mll cæurt of toxÍc ¡ubrÈenec fn
Èhc fro¡h rrrio¡iprltt mrdft¡o. Hrmüner, the rûfç of p32 lorc Ln tha

flrrt d¡ hor¡re wtt noÈ fnflusncad by reduulng Ëhc pholphate eorrcarÈratfon



9

of thc mcdlrn, or by hrattrg the f.t¡rl crlf ¡€run u¡cd fn thc nrdLr¡m,

The retr urt rft"fler Ln Eeglcr r betal acdfrrm, ræd mdlrm 199 rlttr
f¡t¡l crlf rsum¡ ¡1ro fn r¡cdl¡ cqrt¡¡lnLng f,rcrh or hcatcd gulncr

ofg rcnm, frclh rtt l.sun, md lrrtad rrbblt larrm. llrc r¡tr of
P31 lor¡ uy bc r u¡cfr¡l tndcr of tåe ruftrbllley of thc cuth¡n
r¡cdltn,

ltrcr crn bc tiÈËla doubt Èhrt lcæ of P32 grcrË6 tihrn drrt
oeet¡r:Lng ln control eultrrcl rcrult¡ frm tnjwy Ëo cetlr, llr.
conclrtton of c¡ll rubcr¡ ¡rlth countl of the p32 rtttrln thc c¡ll¡
fr rvfdan€G Èh.t lo¡a of p32 fu öuc tt hert fn r¡lrÈ to dortn¡ctl.on

of ecl1¡. FrrÈhêtrEoro, oicroleoplc cvl.dsncs of ccll drmge *rr
rlmyr reür !.n eula¡rct rhæ¡ P32 lot¡ rÐr rceelcatad. llorcvcr,

ft f¡ noarfblc th¡È fnjwy to eell¡ m.y crulr tn tncroer¡d r¡t. of
p31 rclaerc wfttrmlt kLlltng thæ. p32 rtltcb ean be praclptt¡tcd
fron the nadftn by trlchlororeqtÍc rcid apprrcntly concr f,rm wlthl.n

tho cctlt tr l.t rr¡ only dctætad fn tho nadl,r¡n ¡rh¡n ccllr hrd beerr

v{rtbly drnegcd. lhc relorl¡ of îGA - ptrctntt¡blc P32 we¡ prro-

r¡ertÍm¡l to thc totel ¡EûnrÈ of p32 r¡la¡¡cd. Alto, Ín the erlc
of th¡ nraml rtt cytoÈorÍn for¡rd ln rabbit ræno, thc P32 rclor¡c
trt proporttcn¡l Èo thc aonernÈ?eË1on of Ètrc torÍn tn thc mÊdfun.

Ot$cr cytotorLc tgcltt! wars tartcd¡ .ntLacr to rrt ttr¡rs¡
eon?¡lnLng hcet-ct¡ble antfbody, Hrffi r and nsehlorcth¡nlnc hydrochlorldc
(lrlfurtergcn'*) . E¡ch e¡wcd ¡n lncreerad rrÈo of P32 1o¡r fron
tpproflrl.tc ccll¡.

Rerultr r!.t*r nltrogcn uurtard thæ r cr¡ßlou¡ effcet¡ fn thq

doragar rrhleh rr€rrG u¡cd the cytotorl.c sffceÈ vart¡d Lmrcr¡cly ulth
Ëhr coneüttrttfon of thc drug. FrrÊhËr rrrrætmrt¡ ere balrrg c¡rrfcd
or¡t to otrucldets thlt phenqËnon. TltG Ècchntçrc should be valuable
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l"n the study of che¡notherapeutfc agents.

A direet assessmerrt of the number of cell¡ deetroyed by a

cytotoxfe agcnt may be obtained by comparLng cell counts of culturc8

åfËer the actton of the agent, wlth the celL counte of Ldentf.cal

eontrol cuLturea (5). Ttrlc method could not be uged wLth 16-6

and rat kldney eultures because cells could not be dlslodged

completely frour glaee, and there wes a great varl-atfon ln the

nr¡mber of cella Ln repllcete culÈuree.

Prcvlous workers have utilfzed tlê loaa of radfoaetÍve Lsotopea

from cel1e as an lndex of eell damage. tlagee, Sheek and Saglk (6)

ehowed that C14 and S35 were released from cel1¡ 1n culture fn the

proeedure of hervestt-ng cells either ¡u!.th trypafn or by eeraping.

They s¡ore eoncerned oely wlth the effects of, manf"pulatfon over a

perlod of 5-10 minutee. tevfne (7) uscd p32 to etudy the effects

of repeated waehfnga with dLfferent solutÍona at thorË fntervaLe

on the fntegrfty of cells ln monol"eyer culÈure. He ¡ho¡oed that the

precence of serrm f"n the nedLr¡m ueed to wesh the ce1lo protecËed

agafnct an lnereaecd loss of P32 from the eell-e fn the thlrd and

subsequent wathcs, ITe also showed that tryptfn eaused an lncreaged

loce of p32, end that part of the F32 of medfa contafnfng fnereaeed

emountr of. V32 !ûas preclpttated by trlchloroacetic acfd. Perlmann,

Broberger and KLe!.n (8) used the acttvLty of C14 bound to protef.n

in the medl.ur¡r aE an lndex of ccll damagc. They have aleo used P32

ln the Eeme way (Perlrnann, (9)).

The technLque whfeh has been deeerlbed fn thLs paper yfelde

reaults whlch correspond to those obteined by measuring the acld-

lnsol-ubLe Leotopê eontent of the medLr¡m, and has advantage8 of

glmplfelty and accuracy whfeh accorryany the performance of
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mrttfplê dctoro{.nrtfon¡, In addlÈfon, t"n Ëhe crlc of nlnl.ct
drmga Èo ccIl¡ the rolcarc of TCA latoluble P32 fc aceo,qentcd

by the reloatc of nny Ê*nc¡ rnorG ¡olublc P32, ro Èhlt thcre L¡

r gËörtÊr nergfn b¡troen the r¡df.otctlvl.Èy of the ¡aqla to be

enrntod and thc lcvcl of brelcgpotmd rrdtoaetfvfty. The opoattf.ong

.ac grcrtly rlæltflcd by eormËlng Bræmtrah!¡¡lg rrdlrÈl.on¡ ln ¡
rcll-typs celntlllatLon eountGr fræ tubct ccnttLnlng nonolaycrr

rrd mdlr¡m tn tlrs ftr¡t eqmt, and rEpar¡tcd mcdlun fn ths tccond,

lnetced of me¡r¡rÍng the bet¿ cmf.ssfon froo drfcd alfquota of lyrcd

ccllc and ædlun fn planehcÈ¡.

Thrrc l¡ n¡ad of a elqle Erthod of deÈcctlng denga to cclll
1n monol¡yer eultrro rittr ¡*rlch obJectfve, nr¡¡n¡rteel d¡ts c¡n be

obtelucd. The naÈhod ftnrolvlng tha 'r¡e of p32 raa derrcloped for
rtudy of cytotorLetty of antíaera to nallgnent eell"a, for on¡tyrf¡
of the aurfaca anÈfgcnr of ths¡e ccllr, and for detcctlon of lytle
tcÈf.vLty fa vl.tro of tphoeytee ecnsltf.ccd Èo horoologou¡ cell.g.

It 1111 provldt a prranËter for gruging tåe rate of cytotorl.e

retetÍont, rnd ney bc vrlrrabla ln ctudytng the kfneÈLcr of É¡e

retl.on of corylcmont o'n eoll¡ in cultrrc, Erpæl¡nsrt¡ wfth nlËrogen

m¡¡tard ¡howod ghrÈ th€ cytotor!.c rctl-o¡r of drug¡ u¡ad for caræar

chæthcrerry my bc datcetcd,



Sttl'û,lARY

A taehntgrrê f¡ d¡¡crfbed for d¡tretLng derorge to cell¡ Ln

eulture urlng P32. Tha æthod 1¡ relat!.voly etuplr ¡nd rosulÈr

obt¡¡lned ptth Lt rre reproduclblc,

Ttr¡ mthod dependr o¡r ÈÌrc princtplc thet p3l ptrc¡ f,rær e¡ll¡
fnÈo . non-torlc mdfrm rÈ r rrtc whteh 1¡ ¡ pr@Grty of tho perËlcul¡r

typ6 *i'call, CyÈoÈorie tgGnù¡ cturo rc incrcrscd f¡Ès of laakrgr of

PlL fror¡ eall¡,
Ttrc mthod w¡¡ ¡¡tL¡frcÈot7 wfÈh ell of the culture¡ wtrlch

vrrs agt¡dfad: the L-ff.brob1mt, prfnary culÈrra¡ sf the 16-6 rat
thyrotd cercfnome end ret kldacy, ¡nd ¡ubcultr¡rc¡ of thôre reÊ c¡11¡.

Four typcr of cyÈotorl,c tg¡ntt $ôra ehosn Èo ctu¡o en l¡ærc¡lcd

lor¡ of p32 frem Ëhc e¡116 otr wh!.ch Ëhcy wcra te¡Èed¡ ttrc n¡tr¡nl
r¡t cytotorfn tn rebbf"t Ëerun, lleOH, ånÈlrar¡ to rit Èfttrßs, and

nsch lorcÈhant na hydroehlorldc (' nlofirltrrg.Bt' ) .

Ðata ¡re prercntod to rhow ÈbrÈ lncro¡¡cd P32 1o¡¡ f¡ duc to

eell drnrgr.
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Ffgrrre la. Ttre cotmt¡ of P32 í$ celle (¡olld ber¡) end uedfr¡n

(opær bera) Ln repl,fc¿te cul.eurcc l.ncubaÈed ln 157" fet¡l
c¡lf serr@, 3C7. robbLÈ eerr¡m #A and 10?" NaOll for i"g hor.rra.

Fl.gure lb. tl:e d¡ta oxprelaad ae the perc€ntåge of tùe ËoÈel

p32 whfch had paaeeå ånÈs Bhe medftlrn åt 18 ho¡¡:ra.
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against the cell count of the corresPonding culture ' The

cells hTere released from glass bY

then counted in an electronic cel1

treatment with tryPsin and

counter.
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CORRELA TION O TOTAL P32 LOSSF

WITH PROTEIN - BOUND P32
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PER CENT TOTAL P32 IN TCA PRECIPITATE

FLgure ñ. Mean value¡ of the percenÈage of the total p32 in the

nedlr¡m f,ox t+ or 5 replfcate cultures are plotted agefnst ttre

p32 in tlre TC,A preclpitate of the pooled medftm frm each

group of culturea, exPressed ag a Porcentage of, thc toÈrl P32'

ltre coefflclent of correletiqr t¡ 0.89'
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