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!lut ••thor wiahaa ta thaak tàa .ay puaeu whaaa llalp aacl •cevasa• 

-t ... tlda projact poaeDlat Br. Baraarcl Gcacl of the Dapu-t of 

ra,.elaiatrJ, lleQlll 1JalYuaf.ty, fer. ala aaalataaca la the aatS..tloa of 

tlla pta.a cortlaol -· au ... , .. wltb the atatlatlcal latupratatS.. of 

tba •u, aacl tlla .. cllcal ataff -.4 r•l .. ta of tlla Alla ltlillllrlal 

Iutlb&ta, 1flae klafl17 rafarl'a• tllalr patl•t• te tilla •tMJ. 11J appre­

ciatloa to Dr. LI. Hat. aacl tlaa pi1Jc1lolo1J ataff of the Alla ._..lai 

lutltata for carryf.aa o•t tlla pi1Joholoalca1 taet~. To lire. B. GeaarOJ 

a.cl tlla •••laa ataff of tba Alla ._.lai Iutlt8a, I ..,. a apaclal 

•• ..,. of aratlwu . alaca tlaalr lll.tuaat ... aoopuatloa c.trl'lt•tad araatlJ 

to tlaa .... til r-lq of thla at11dy • flull7, tlla paraoa to wh• I • 

••t lacle'lttacl, ., projact •uactw • Praf••• u. ClqlaO&'a, Cb.alrM:a of 

tlle Depart:.at of liiJCb.latrJ, llcGlll U.lnralty 1 ad Dll'eCtOI' of tlla 

Alla lleMrlal Iutltv.t.. llla cliractloa ad taacb.f.aa, alYn at ali tS..a 

wltb patleaca acl •darataadlq, ad llla acllalarlJ a.,ervlaloa a.cl a.S.._ce 

wera a c-..taat aow:ca of ats.a.latloa a.cl f.aapiratloa thr.....,... thla WOI'k. 



fte uaecf.ati• of oet'taia cœitical pel'i ... ta life, • .- u 

pûerty, n...-q aù t1ae ..., .. e, with claaa&e• 1.a -tel •tate 

provoltH apecdati• fr• t1ae earlieat ct.u •• to CH poa•Ale 

effecta of "'-•" Oà t1ae Ida.. ._.._., the fir•t repfttecl o1t•er• 

'Yati• •••ecf.atiq ... tal fw.eti-. witJa ea41ocr:iae clt ..... ••• •• 

ltJ Platter (1602) *- he eaa1ÎIAW' • t1ae oecannee of aatal .._ 

fleleac, witJa cœecial-. lt r-tae• fer two ceatviea to pu• aacl 

tJae ......... of the .. flaltift ~..,of tlle iatenal ••cretiq al ... 

ltefore a a.uacl ..... ctiea to ... cal â&erratieaa ltece.a ••tabllaka4. 

la fact, the ten1 aclocriaolctlf.cal ,.,clalacr, ftcl BOt appear .. til 

1908 wlaea lt ••• :Latr.-..4 1tJ Laf.aael•l.a"t'aattae (ld.claul aacl Giltlteaa, 

1963). 

!'hat t'Ile aeaala iafl-.e tlle ·f•ctl.eu of tlle ltl'ala Jau lte-

ceM iacraaaf.qlJ ._. ..... ._, aiace tlua cltalcal aaife•tatf.ou of 

a4raal cOI'tical ludficleaq were ... crl'becl la 115S ltJ Aclcluea. Be 

repOI'tacl aweral cuu witll p.,.Uleatcal .,.,._. :l.ael•iq clepruaf.•, 

aad.ety. "at .. ......aertaa'' aacl clelirl-. Delirl- ••• al•• cle•crDecl by 

Greeallw la 1175 (fl•te4 ltJ Clqlaon. ill 19.51) aù ntppel ta 1199, la 

tJaeir ca•e• of Aclclu•'• cllaeue. A o ... tclerable iatanal of tiM 

elepaecl 1tefere &qel aacl JfarpU.a la 1941, reportf.aa • tlwir tweaty• 

ff.ft caau, *• atuatf.• to t'be llf.P taeicl•ee of ,.,claiatrie 8J111Pte­

•to1eu eearrtaa i.a thl• coaclltl-. 

ftile f.a'Ye•tf.aattaa .,_.._, la 1818, t11e c-f.ttee of the 



Cliaical Society ef t..M• f .... tllat f.uaalC, eft• eec.ne• la tlle 

a••ee• ca•••· !lut Mllcal •u•4el: took ru foa of aoace • ceaie 

.. ta, ._tia .. -laaeJaelia ... ••lut. ...... ullaoiuci ...... 

,_. la uarly ulf tlle ...... 11111:'1:'.,.. la 1191, -·· câyJ:ei4 atract 

to ••ceaaf.tly cr .. t •• ..-e ..,._.._ ... e1ae aoCGIIf&a)'iaa ... al 

a~lltiea wue r-.e• at tlle a .. ttae. !Ilia wu t1ua firat 

•-.cratioa ef t1ae effeet:t.-. .. aa ef a l:utJ:Mae la t1ae cr .. c.a.t ef 

paycllaloateal ay.pce.a. 

D-tia praaca na -.ce .r...,. .. • ~· cr..,au.a (1196) •• 

ltaaleally a eùocriae •ta•••. 'flle ...... of acltl.-,lu:eaia wen 

abhlle4 1ty llott a4 Pra•• la 1923, aad a rqnaal• la tite teatea 

na oiJaened. At tlle WOI'eeatu P._..tiea la llaaaaoltuetta, Beakiaa 

ued laltOI'atory teolud..-a f.a Ilia f.a'Natiaatiaa of t1ua aclliuplu:•lc 

lllaeaaaa. Be pâlialaed t1ae fta•iap la Ilia lielep.!!, lalli!!flu:a!a 

la 1946. ü .. t tlat.a tfae 8jeaataa 4...-rate• tUt pert.o•tc cata­

t-.1& waa ._ to ôapa ta· tJae. ,..,., a atuea• ltalace. 

Up •til 1921 tbe prtaary fHu of attatioa u• •- tite atady 

of payoltiacrlc ay.pt .. tolo&J la .......... dlaw4el:a. Sriâaee Cltat 

t1ua rwerae wu elae crae, .-ly tluu: a •ba&• la ...._f.ae fDctlea 

ee.td .cnr la paydaiatrlc ._4ltt.aa, wu ._.crated by Mar--

at tlat.a tt.e. Be allewed tlaat a payclloloatcal faotor: waa ta..l-wed la 

tbe etlelO&J ef ltypertlayrcd.•ta. _. lleal•, la tàe Bqliab cr-­

latl• of Ilia tat ltook la 1925, deaorf.lted payclloaf.a ecnnlq la 

ll.ypert'll7ro14U.. 

'flle affecta of •*•OCOI'tlcal h1fad .. tlea f.a proactaa a 
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alnutnal ... ut aute wu firat .. au11t .. ltJ' Bol.Ma la 1925. Be 

r.,_te4 a caae of 't'irf.l1• la a,.._ ••• 4u te aa aéèllal c-r; 

tlae patf.•t U..l.,ed .. tal c&aaaea wlalü. dlaappear .. wltàa the c... 

wu r........ !tala . article ••• f•ll .. d lty otlun:a wf.tla aild.lar âaar• 

Yatleaa; for ...,te, la 1938 Br•tar atated tJuat the p8Jchoala 

oocaniq la the aé .... af.Ul .,.. ...... cleared ., folleriq ••-· 

lecco.y. llaclq .!1 !!• la 1931, felt that the uaoclatf.ea of CUI!d.aa'• 

SJilé ... wlth a payclloala wu ..-e tha juta coiaoldetal fiaclt.as. 

fte p8Jclalatrlc ch.aaa•• deacdlted ao far wre couidared ltJ' 

ilrtutlptora to lte the aide affecta of the ac...,aaylaa aUc:rlae a..... 1'01' tlaia 1"-- tlaelr f.111portaace ... 1d1dwd ..... ipered 

-· little effftt ...... to uoerula tlaeir tne utare ft m.-cy. 
Tilla la a_.,..lala& aiace Pr••• u early u 1985, llad refarred to 

a.docriaolo11 •• the ltloloaf.cal aat.._ aet.pltMI" of payoll-alyaia 

ad âaernd tllat oerUf.a -.tal diaor4era aipt eYatully lte treat•• 

aucuafally wltla ~ •• 

fte reri.'t'al of f.atarut f.a tlae poaa ... illty •f a adecrf.ae role 

iD tlle etloloay ef ... ut 1lluaa ooe8'ft4 la t1ae lata 19401 • •• 

early 1950'•• It wu ._ prtaarlly to twe:· ••ta wld.cla ooeta.Te4 

at.Ht at-lta.eo•ly. Oae waa Selye• • eoaoept of atrua (1946). 

Be poatalatad tluat a oraa1• reapoa4a to atrua lty the Geural 

Adaptatl• Syaë.... !laa aecoa4 ••t wu tlae latr .. -.otlea ef the 

adreaocortlcotrepld.c ~e ad cortt.a-. lato _.leal treataa.ta 

(Beach ad la .. ll, 1949). It wu aot 1 ... ltefOJ:e t1ae ai .. affecta 

of tllue COIIP .. da arouad t1ae iaterut of p8Jc1lf.atriata aillee t:laey 



PT..._. a11 tJae paJclle1ealca1 Malf .. tatl ..... œilte4 la tJae 

ut:wa11J oecnan'iq aa4oftiae dlaoriera. 'flle c•••• .. t fi.Milla wu 

aa alterat:l• ill .... (Beach, 1"0). A .... clulqe occtan'M ill 

84 pucat: of lrwae'a cuea la 1952 aad la 80 perceat of Goo1ker1 a 

la 1953. 'l'ha flrat __. e1laqe r.,erte4 'Dy ia't'eatiptora, aa4 the 

eae ••t oftea fead, na nphoria ('lq1er, 1950; Bltaqh, 1951; 

CleaJaora, 1952). Depreaaloa waa f--' ,,. Pur•• (1950), Soffer 

(1950) aad a- ad Bracelaa4 (1952) la tlaeir cuea. Other traa• 

alat fiadiap were t-l•, reatleanua aa4 ezcitûl1ltJ. P.,.clultlc 

.,..._ were lua c••••• 1t•t teek Che fOI'II of •1uieu, ha11•1aa· 

tieae, _.la, dlaorleatatloa •• catatoaia. 'l'ha c1ialca1 p:Lcture waa 

therefere eftea iluliatiapialaaltle fr .. acate parae14 achiaphrea:La 

(Glaaer, 19.53), er .frOII acata catatoaic aclal..,hreaia (lfach, 1951), 

or froa acata era-t.c pa,.clulala (titclale, 1956), eKCePt tUt oa 

_, occuieu the ceaditloa na r•erailt1e naa tlle .._.,... *-ran 

cau••• 
OYer tâa paat fUte• Jura lt la aratifJ't.aa toute tlle atat 

to wld.cll iat:ereat la t:lleae iator&aclp1iauJ'" at.U.u luta f1..:lahe4 

.... arowa. lt la _1,. partia11,. iad:Lcatecl 1ty tM f1ee4 of •tert.a1 

p1iD1ialae4 a'lt .. t til-. Ia._4, tilla uterlal la •• ezt .. l't'e tUt 

aa att_,t to rni• lt w:L11 aot lte coatellflatH ia tilla ahort 

._....,.. GeaerallJ, a...er, lt :I.Mlcatu tlaat tâe tw dlacipU.ua 

ef PIJolliatry aacl ea4ocriao1011 are lteiq uawa clo1er toaetJaer ad 

lt il ll.epe4 tUt tllil Cft't'eraaac,w:L11 l11.S.Ute a .... r of, •• yet:, 

_.o1ftd AI'UI Ûl pa,.cll:Latry • 
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(a) PJmlelm of t1ae ••-1 Cftta 

u ... a41r-1 alaaü ua ..,.liu au.tvaa tlaat walah . 

S • 7 ar- eaell. Tlaey cwer the • .,_.lor pola of eacll klàey 

aacl lie la the ü..._aal UYity at tu lwal of the firat l...,u 

vertehra. The COIIPlB alaacl eoaat.ata of aa iDDer cere, the 

Màlla, aac1 aa .. ter allall, t1ae corta. 'l'Ile certa fenaa 10 

percaat af the eraaa • • total wiaht aacl la COIIIPO••• of lara• 

U.pt.cl-laclea epithelial cella whicla ara •r-eel 1a tlar .. .-.ea. 

'!he soaa &1...-.loaa fOJ:M the eater layer; lylaa aat to tlla 

Mclul.la la the .- retic:al.arf.a; ltat:waaa tlleae two la the .-. 

faacicul.ata. 

lfore tllaa fifty clt.fferaat ateroicla lana aa far ltaa iao­

latacl fr- the aclr-1 cort•• 'l'Ile ... t illpctrtat ltloloaically 

ara cortiaol, certiaoaa aacl c:orticoater ... , whiell collectivaly 

iafl-c:e earltollyclrata, proteia ad fat •tü•l1-. 'lllay are 

c:allecl tu alacecertic:aiu aacl ara procluecl, alna witla tlaa 

aclr-1 aadropaa, lty tlae cella of tlla zoaa fucicul.ata aacl 

.... ratiealarl•• !llaaa calle are ..,._._t .,. the aclrne­

eert1eotropll1c ll--. of the atarior p1tu1tary alaacl for thelr 

arGWth aacl aaeretory actinty (111111-, 1962; l'orallaa, 1964). 

'l'Ile ateroiû alcloateroaa acl claaa;ycKtic:eater•• iDfluac:e the 

electrolyte f•ctiou of tlla ltocly aacl ara ka- u tlla ld.aeralo­

cortic:olu. They ara fOI'Mcl 1ty tlla cella la tlaa .... alOM'nloaa. 
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fteae cella are little affectetl •Y tlae atlreaecwticet&'oplaic laer• 

..... 'l'Ile r-iaiaa atereitl8 are ••• ., ef tlae atlr .. l ac1reaaa, 

Mialy MJl7tlroept.aa..-eatereae, -11 --u of utrea ... •• t1ae 

fJ:OIUterolcla. 

Certinl repruaata a..t 80 pareac of t1le total 17-

layt1r_,-corticMtereitl8 fnatl f.D tite •1 .... Atfro.d.tlate1y- ltalf 

of it circtalatu .... f.aacttw fen ••Jwaat .. with alacœoatc: 

ac:t41, or u a awlpltate or pheaphate. -rila •tolopcally aottYe 

COl'tiael ta boad to a alpJaa-aloltulla whtèla ta oall .. traaoortfa 

(81..-ld.te aatl SaAara, 1959) or cort1aol4t.a•tas 11•1111a (C.B.G.) 

(Daaltatlay, 1958). 'l'Ile c.B.G. MCiaai• ..Ua cortisol reaii1y 

aYailable te the botly tt••-· protecta tt fr• bef.aa iaactf.Yatetl 

by c:oaj-tioa 1a t1t.e lf.Yer aatl Mku tt ..-e aol•l•• oaty . a -11 

•tff•a1tle frutf.• of cortf.aol, aot bouad to proteS.., ù pllyalo­

leatoa1ly actlw at ay at•• tille. !he utf.Yity of tlae cort:f.ce• 

aterof.cl pronetioa by tlae atlr-1 certa ta aMt' t'Ile catrol of 

ll__.al ••hat.., •• t'Ile atarior pf.tdtary al_. ta tite af.ta 

of fomatf.•, aaoraae •• rel-• of t1le aG: .. c:ortlcetropllf.c 

laorMae (AC!II) or cortf.cetrophia, •• U: la •-tiMa oall••• wlalell 

utiYatu the atlr-1 cortex (l.ethhaller, 19.57; larfa, 1964). 'l'Ilia 

la 1a coatraat to tlae •clwlla whf.o1a ta •tlar a,.,atlaetic aenou 

coatro1. 

ftere are tlu:ee tlleerf.u reprif.a& the raplati• of cortlc.­

tropllf.a aecretf.• (Weo611r)', 1951). t'be cortf.oa1 Il .... titre 

t-.,. or cctf.ao1 aen"-cllaf • atatea . tllat a fa11 la free 



cfttùol leaâ to a rua ta .certf.cetzoplda aaa:t'ett.ea. aai a rua 

fa t1ae fr.. cr.or:t:f.aol prweau cent.ceuoplat.a &-at..... ftf.a 

•cMd• Miatat.u tu ptu. cortt.••l at fai1'11 ceu&at lwala 

f.a t1la altaaaee of atreaaf.t. atlalt.. !'Ile ceat:ral •••1 •cdaaaf.• 

t1aao1'y pof.at:a •• t:Jae lllporuaoe of tlae JJnotlaa~ t.a ppla~t.aa 

tàe ral ... e of .lC'l'll. !'lt.e · •tiaa Rf•••• of tàe llJpetlual- coa• 

taw a aetwol'k. of oapf.llarf.u wkf.cia font ltlood 't'uaala laMiD& 

•- f.at:o tàe aaterift lolte of the pitait:a1')' at•• (Popa aù 

l'f.at•t.aa. 1930• 1933). llen'e filtree & .. tàa llypothal- eù • 

t'lt.ue pfttal ••••ela f.a tàa ••taa -•-•• _. li'bcata a .._. .. 

11..-al aaaat iato tu. (Jian-:1.8, 19511 1952, 19551 1964). '!Ilia 

•••tuee ia t1aea unW to t:laa pf.bd.tary al.aad _. pronkea tlae 

releaae of Aera aa4 pr ... tu it:a .,...._1• (Saffraa. 1962). !kia 

eae.t.cal ••iator ia calta• cftt:icou.,lda.-rel ... ia& factor (C. LI'.) 

(Saffraa .!! .!!•• 1955; 8claall7 .!! .!!•• 1958). !'be 1aJPotha1_. 11 

actl't'at:e4 la tilla __.r 'by a 't'arf.ee,. of att.alf. whtoll act aa 

lt1'eaaftle Tl:aey iacbute ca.tcal aa•t:a (f"'• 4np, •tâolit:u) • 

avf.J:-.tal coa•itt .. (kut. cet•. ,_., 11pt) • aa4 paycho­

loat.cal p~a (fear, fnat:ratt•, azt.ae,. • ...-). !he epiae­

p'lad.M t'heory poatal.atu tut eptaapkriae, ..._ releu .. &• the 

of the ·acteaekypepa,..ta to rel ... • AC'!R (Gca~ara et al., 1950J --
LoDs. 1952). 

'l'laa •allaltla wl.t.ce aaaaau tlaat: aplaopllriae pl.,-a little 

part la tu· aauott.oa of ACft bat t:Jaat t'he otka1' t:w •ckaal-
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replate ita aeoretiea. Ia ether wcn:u, the aecretioa of the 

(1») '!be Bona! Jtiwaal Vg:La!Sga of Pla• Cel'tl!tl LeYela 

adreaal ateroida bas beea eata•liahed. A c1iaraa1 varieti.. ta the 

acretiea of the 17-ketoateroida by IlONa! •1• n)) jacta wu Ol'i• 

ataally 4eacrt•e4 by P:l.aca :la 1943, aa4 to Ida it repreaeatec1 a 

C)'Clic variatioa ta adr .. l f•ctioa. Sild.lu atac1iea by otlaer 

ilaYutigatOI'a (a..!Doff.!! .!!,., 1949; Saa6ers, 1953; Lai41•.!! .!!,., 

1954) aapportec1 tbeae ftac1tasa. la 1953, Bliaa et al. reportec1 a --
c1ivaa1 Y&J:iatiea ia tlle lwela of pla• 17-llyc1J:ozycortieeateroi4a 

aac1 ether wcn:kera (M:laeoa.!! .!!.•• 1956; 'fJler .!! .!!.•• 1954) coa­

ftr.ec1 ble reaalta. 

'!be cycle of the 17•1ay4kaycorti ... teroic1 1..,.1• OYeJ: a 

twaty•fou laoa'1' perioc1 ta MJ:~Ul a• jacta. aac1 ••• ordiaaJ:J coa• 

c1iti•• alaaa that tb.e l•eat coacatratioa of tlaeae ateroic1a ia 

f-el ••are• lChOO P.K. aa4 2:00 A.ll. rr• 2:00 Aell. •til 

4:00 A.H. there ia a araclual elevatioa wlalcb. la t:Ma follctWe4 •1 
a ateeper rlae reacldq -t.a val•• ia the reaioa of 6:00 A.ll. 

to 8:00 A.lL After tilla there la a ahup clecl:lae 11atll aooa aac1 

thea a ..-e pac1u1 fall 11Dti1 10:00 P .M. w1aea the C)'cle atarta .... 
Altu.p it ia uw acceptec1 tbat tbe ac1reaocfttica1 aeeretioa 

of cortiaol haa a c1iaraal varf.atloa pattena, b.ew thf.a co.u üoat 

ia a till •clear • Severa! poaailtle apl-tieu baYe bea aaueatec1, 



_,_ 
mel...._ t1ae fo11Maa: 

(f.) df.ff_._t rac:. of clearace of cortf.aol &• the pta.a 

at •art... tt.aa of the üy, 

(f.f.) .Ufereacea 1a the r..,eul..-.e•• of the aclr-1 oort• 

to A.Grll, 

(f.f.f.) •arf.atf.- f.a the aauetl• ratee of AC!Il wlûca an .., ... 

d•t oa a ceatrally located •allai-. 
Parkoff .!! !!•, f.a 1959, ..._.~ated tut t'Ile rata of ~•1 

of cortf.aol fr• tlla p~ waa the HM at Yarf.oua tf.Ma of t'Ile 

ûy 1t•t tlaat the aéD&1)11!811actf.oa of 17-ll)'dr.,.certlcoatarolda, 

f.a r .. ,... to AC!'Il att..alatf.oa, wu le•• at al&ltt tllaa at otller 

tt.a& f.a the tweat)'•fov hem: feriod. The)' coac1WA1ed tUt tlae 

df.unal •arl.atf.oa f.a pla- ~f.ael lwela • .,_... upoa •erf.a!­

tf.ou 1a the rate of aecretf.oa of Aera ad tlaat t1aa c1aaaae f.a 

AC!II aacretf.oa na pro1tâbly caaed 'Dy a, u yet, •f.d•t:f.ff.ed 

c•tre f.a tke catral aer:vow ayatea. StMyf:aa the cf.readf.aa 

rhyôa of AC'.rB aecretf.OA fr• the pf.ttlf.tary, Claytoa ,!! .!!• 

coac1WA1ed f.a 1963 tut f.ta reluae f.a reap••• to atr .. a Yarf.ed 

iavaraely rita tlae lwela of pla- certf.ael. 

'!laa affecta of al.., 1Ha oa t:1ae df.uaal rllytila of pl ... 

eortf.ael were lllY•tlaat:ed 'Dy ._._kf. ad er••• f.a 1968. 'llaaJ' 

aUwed tlaet f.a coll ... atudnt:a c1eprl••• of a af.pt1 • al..,, t'Ile 

llOI:IUl df.uaal etll'Ye _.ezweat: a cllaa• f.a 1totla ahape •• IIIIPlf.• 

t:11cle. 'l'ld.a wu ._ to tke 8:00 A.H. at•of.d coaceatratf.oa ltef.Da 

llllrel' fo1181f'f.aa t:1ae af.pta wf.thftt aleep tlaaa oa aemal coatrol 

daye, aad alao ltecaue tlaere na a dacreue f.a tlla apected fall 
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f.D ltrYela ltet:weaa 8:00 A.IL aad ..... Id.&.-. .!! !!• la 1956. u41 

all'ea., e'Daan .. tUt ia aipt WOI.'kea ali.ptly lGRI' ltrYela of 

plUM cOI'tleoatant.•• oc0lll're4 at 8:00 A.B. aftel' t:heir af.Pt • 

4aty ltut they 4f.4 aot eoaaldc tilla a aipf.fieaat ff.Uiaa. la 

1959 Pckoff .!! !!•. f....t tkat la aonal ••Jacta tetal l'eYeraal 

of t1aa aleep pattera reaalted ta • reYeraal of t1aa cJiaraal rlly~ 

of plu. 17-layùayCOI't:iooataref.cJa. 

lt w..U. appear tJa• ,tJàat alaep playa aa tafl .. ttal part ia 

.. tal:'llf..ld.al tJae ltrYela of c01'tlael ta t1ae ped.:plaeral · ltlOCHI. 

(c) ~ lffeota of Cortiael oa tke Ceatral 8er. ... szac.. 

T1ae ltak ltet:wMa tJaa ..,..... ayataa •• t1ae aclreaooertico­

atereicJa la . ._.tl'ata• lty t1ae llJPothal..t co-a .... Jaypoplayaaal 

ayatea replatt.aa tJae aecretf.• of eortf.aol fr• t1ae aclraal Cft• 

tex. •• a c•tre ia t1aa •t.acapuloa coatrollf.q t1ae aeCI'etf.oa 

of al .. atai'Oile (al-a vitla et1aal: ...,lex •c1aaa1... ef .._ ••• 

a1101a aa tlle 1t1 .. 4 aodl• ltrYela). TJaue atenla ta tan. ta 

lara• .-aatltiaa. caaaa cbaaaea ta ltraf.a caci~f.lf.ty (Cleâboca. 

1963). Cortilel~like ataroida tacraaaa ltraia excf.tabillty aa• 

tlle cJaa.,.eortf.coaterou-U.ke ........... ueaae cacltâiU.cy. 

!luu:e ta a paat 4eal of trYl._ce fr• aat.al apc~ta 

to a1aow a 1'elatl .. Jaip lte.._ t:Jae exettalttltt:y of the ceD.tral 

._..... ayat• aad aa GHII of t1ae aâeul ater•t••· The 

electroalleck aatlnll'a tlrraallold ta rata wu .anrecJ 1ty WooAary 

aftc tlae a41dailt1'attoa of certlaol aa• certll-.. aa41 waa f._d . 

to lte dacraaaed. tllat la. t:hen wu aa b.eraaae ta ltraia aclta­

ltllity. Tlaeae ff.aftaaa were ceaff.J:aed lty De Salya.!! !!• la 1954. 
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.A:atl-ceaY'daat -... nell u cllplaay11ay._hfa •• ,..._.mlta1 

were fOD4 to pntect -t.ut tlala laer••• f.a lt&-af.a aalhltllf.ty 

pro4uce4 1t1 MJ:tf...... Oa witWI'•al· of . t'Ile cJna, t1ae h7P•&-• 

•cltûlllty apia 'becaM -lfut, ••• .. nattas tut t'Ile cJnp 

1aafl aarely a .. kf.aa utf.oa •• clf.fl Mt prft'at t1ae t.au ... ect 

•cf.tûlllty. 

I'UI.'tlun: .n.._ce fer t'Ile canal •cltüf.lity effect of 

cortla .... lf.ke ate&-•lù la prOYf.W lty tlle _.....lal•a nlcla &1'8 

1951 fl .. crlltefl Cf!8ftl•l- occwr:l."f.al 1a rôltlta who were alva 

AC!Jl f.a lat.p ...... la 1953 Jllcka · elao ueted aeizvr.. ill aew-

'bera rata ad af.ce who vere a4al.aiatere4 cor ti••• for· tlaree claya. 

Stace oaly 1 .. leYe1a of 17~~oxycertt ... teroifla were f ... 4 la 

cerebr..,tu1 fl.S.4, tlle 'blood-IJrala ltanler waa thMPt to a11• 

ealy 1t.itefl •uaatitlea of aterolfla to eater t1ae ltrata. -...ver, 

Water'bvry a4 Woe6w.ry ill 1957, •hl ratieact:in cert:iaol, •-· 

anatecl tlaat cortiaol rapiclly eatere4 t1ae cerâral corta a4 t'Ile 

--t preaat ref1ected tlle .. ar .. of braia acU:altility. 

'f'llere la a'ltaclaat: clf.aica1 4ata wld.ch •11PPort the bpreaaloa 

that: eortu-.e ad Mmt lacreaae t1t.e acitâllit:y of tlae 'braf.a 

(rorü ad Wolff, 1952; Wayae, 1954). la t1ae ear1y 1950'•• wh• 

certlaea.e a.4 A.a.nt were ltef.aa ••• to neat a varlety of pllyaica1 

lll.aea••• for t1ae firat tiM, tlae •••• pruerllte4 vere far ia 

ace•• of wllat na re.-irefl. · Oft• flvri.a& tlae __. •• of neat-

.. t patlata wlao •• • pr......_ lliatory of aelsarea 4eYe1epefl 



paeJ.'allsed coaftblealt. !'AeH s-uott.a eltwl.af.eheel aa phyat.el­

padully 1--•• the ...... ef tllue ...,._.... la CUhill&' a 

lpdr-, aere tu cortuol lnela •• ,._., htp, ., .. ~ 

aainl'aa are rare ltat ltar retel't•• t.a 1t52 tlaat oeanlat.eu 

occuneel iD 4 percat ef Ilia · caau. 

adreaal ataroia caa lte eletecteel witll the eleotr ... ceplla1ep-aph. 

HMfer •• Glua la 1958 foad tut Aera aael •pecially oerti• 

a-. preduceel a ai.pUicaat .... c of al• Wa'Ye actirity _. ia• 

.......... t.tiYity te llnanaatUatiea. It wu •-uteel by 

ltreiflar aael Pe1.._ la 1153 tllat t1ae electroeacepllalearapb.io 

•1lallaa•ldaht lte elue to tite 17•oayatero14la depr•••:taa tite _. __ 
i 

cepllalt.c reticula actiYatt.aa ayatea aael eahact.as t1ae reoraitiq 

reap ... e ill the diffue tlaela.ic projaotiea ayat-. a.,_t far 

tb.ia b.ypothuia wu provi .. el )y tu report of Pel-- .!! !!• ia 

1961. 

al..,illa tt.. iachlce41.,. ._..ultital aad üpll..,.lllydr..taa. 

Wiatar _. Platakar (1952). wllo cart.•• oat tllue at1Uiiaa, tb.eqllt 

tu affect of tbe atero:l.d wu due aelely to ita aatq..Utt.c · actf..oa 

te the ltarltituata ad t:llat t1ae ceatral deprea-t aces.. of the 

c11pb.eaylb.ydr..U.. wu a&ffeotad. !laq coac1•• t:llat cercle .. 

wu aa aul.eptic cirq ltat tllat ita ceatral att-latt.aa actt.. 

4Ufareel fr• tllat of lllfhet•S•• aacl caffeiae. 
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la a ••lM of artic1•• a- _. lraca1aad (1950t 1951, · 1952) 

o'lt•en•• t:laa pqclutleaf,cal reactf.ea• t:e t:be aÙ'tllleCortical ......_. •• 

•• df."t'f. .. 4 t:âea fat:e feu Il'•••• of facr-t.aa H't'erf.t:y. Iu..U, 

fa tlaef.r e1u•f.ficatf.oa, wu place• f.a Qra.. II. Â1l .,.et fa the 

•leep pat:t:en .... report:ed..,. ot:ber ...... Of n.ft:J··-- ... 

tf.ete, aa•• 'ltat:wua ef.alat:a• -• aad ef.aht:y• ,.._., who were 

treat:e• lt)' llozsf.eeaeef. at al. f.a 195.5 wf.tll cortf.1oae for varf.ou --
play1f.cal af.t.au, 77.3 perceat: 6walopa• ldaor plyeho1eaf.cal 4f.8• 

I:'II'Daace1 fael•t.aa aa ., .. t f.a 11eep rhyt:lal. Lni.ae fa 1950 

....... wakefaltMa;:~ fa pr-t:la:e f.afaatl ...... •er• set:tf.q ûf.1J 

f.ajaetf. ... of AC'rll. Ia 1953 Fa aa4 tiffor4 f-4 f.aeru1f.q 
. ' 

wakehlau• t:o 'lte eae of the prf.acf.pal affect• of AC!II ad eortf.• 

... &f.vea t:e a varf.et:y of -•t.cal patf.ata. 

Wbether t'Ile affect• of tlaeH 1t:erof.da oa 'braf.a eacf.tabf.lit:y 

are fo•i •tler plly•f.oloaical ai patlwloaf.cal eoa4f.tiou ù 1tf.ll 

aa4etent:ae4. ••ert~ael•••• the nf.4eace, accor4taa to laaal (1953), 

1• very •aa•t:f.va tlaat t'hele ~ fa esc•• • Juin a flf.rect 

affect • 'braf.a f•ctt.a. 

(d) !he lffaeta of Ar1g aai 1• • tM t.Yel1 of PluM Cel:tf.eol 

!'laa ...al arnp of .... jeot:1 aai t'Ile 4epr••e4 patf.ata f.a 

tllf.• f.ln'eatf.aatioa couf.1t of per .... of 'bot:la .... who 'lteloaa f.a 

tlae o14ar aae reap, the ••rase aae of 'ltot:la p:np1 ltaf.aa d.st:y 

,..... !'laa affecta of aalq aai •• oa t:lae plaaa cortf.1ol lnel1 

wf.ll tb.erefore 'be couf.üra4. 

!Ile· affecta of aaf.al oa the IHI'atf.• of tlaa atlr-1 corta 

wu report:e4 oa 'lty Piacu f.a 1968. la 1lf.1 laYaltf.aatf.-. at the 
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WRCMter ·-•att.oa for: BQedaatal B1olog, Ile aplKM tlae 

aterol4 acretlea a4 tlae a4reaeoft'tlea1 nap_.l'ri.ty u AC!'Il 

1t7 ...mat•c tlae wlae of 297 - a4 320 •• 1aa wltla •••• resta~ 

&• af.aete• to aluty•fiYe ,...... !ha 4ata -'talae• ala8Wa• tlaat 

tlaare ••• ae 1lp.lflcat ap-relat .. oa.a• la t1aa ••••1 o.tpat of 

the cor:tieol••· Sild.lu naalta wera obtalaH ..,. Gra4 la 1964. 

Ba eatiaate4 t'he pl ... corti1ol leYala la a &rCMip of 83 aomal 

awjeeta, ... ., of 42 ...... 41 ...... with .... raact.aa &­

aiaeU. to •lPtJ'•foar JeKI. !lia fladtqa ia4lcata4 ae alpifi• 

caat 4lffc•ca la the pl.- eortlaol Yalau wlth reaar• te aa• ..... 
We uy ceaol .... tlaea that t:Jle utlYity of ta.. aéaal corta, 

wltla reaar• to tlae ae~atiea· of oertlaol, la little affecta• ,,. 

tlae aat.aa procas• ia healtâJ' •••- of ettlaer •a. 



-15-

(a) -.r..l Sabjecta 

The interaction between the emotions and the activity of 

the hypothalaao-pituitary-adrenocortical ayatea bea been investi-

gated in normal aubjecta and paycbiatrically diaturbed indlviduala. 

!be work of Selye (1946) d ..... tratecl tlaat: aa orpalaa threat:eaecJ 

by a atreaafal at:S..l• react:ed t:o it by a chaap ta t'be acti'Yity 

of ita adreaal cortex. Uader euYtr: ... atal cl.rc..ataacea coui....,ecl 

to be atreaafal, tlae re..-.• of the a-...1 cortex waa atùied 1ta 

aor.al peraou by a laree .... er of taYeattaatora. Bliaa (1956) 

GMinecl the relatives acCOIIpaayt.aa patieata to tlae ~aeacy reoa 

of a aaeral heapital aad atùeata jut prt.or to their fiaal euat.­

aatf.ou. !be werk of l'raakaaea (1955) aacl Priee (1957), carriecl nt 

iD the Karoltaaka Boepital aad the Valter laed Boapital reepectively, 

waa ea patieata who vere •at.tiag Mjor aa.rgery • .111 tlaeae iaveati• 

aatiou f.Jwolvecl the eatiutioa of the pla8M 17-J:ryckexycortice-

ateroida. .1 ••• of atucliea vere cloae ea the excretioa of uri• 

aary corticoicla. ODe of theae waa conclucted by Bill et al. (1956) --
wbo collected the ariDe fr• the BarVarcJ boat cr• before and aftc 

takiDa part ta a •ivcaity 'boat race. Ot:her llweatipt:iou vere 

carried nt 'by Harclibaka (1958) aacl Haaea (1959) oa 'b-"r cr••· 

!be c--. reapoue to all theae aituatiea waa a tacreaae la the 

lPela of pla ... cortiaol aad ta the excretioa of artaary cortico• 

at:eroida. 
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liailar r•aJ.ta ware f ... d f.a tlle ltl ... •• uriae ef 

'UZ'Ml awjeeta -· ....... apoae• to a:periaeatal atr•aful 

aitutf.eu. lliaa .!1 â• (1156) ••Jecte• ai:Yeraity at.-.u 

to auda atr .. afaJ. procem• • a•lf~reyelat:U. ltefora a ...... ,. 

. au ... , or a:poae• tllea t:o a ai taU. eoataiaf.lla a tlu:•t to 

their future eareera. 'Ille riae f.a p~ cortiaol l~Yela wu 

areater ia apeat ...... l)' oceurrf.lla atreaaf.t aituatieu tllaa :la 

taeae prMuced ac l._.at_,. coatlf.tt... '!Ilia waa •n•utrate41 

ia Huoa • a atÙ)' (1959) oa a aroup of aol•tera w1lo were aâllitte• 

to t1le hoapital fR al.., •epri.Yatioa aperiaeau aa41 were foa4 

te haYe raf.Hd 17-hJ4li'O&J'c:KticeJterof.4 ln'ela f.a ~he ltlood prf.ol' 

to the atert of tbe a:perf.aeata. 

(111) 'far:l.ou razâiatl'if af.aR•rt 

luriq tlt.e 19501 a tav•tiptR'a turae4 Chair attaatioa to 

tite aadocd.ae &1_.. la tlt.e hope Chat til.,. w.t• .. 1,.. .... ef 

tlt.e etioloaica1 pr•l- ef ... ta1 illaua. la ta aerf.ea of 

attelee, reraky !5. .tl• (1156, 1157, 1158, 1959, lt62) t*11ahe• 

the reaulta of thef.r ratllel' ateuf.,. iav•tlptiou oa patia.ta 

woee pra._f•at .,.,t• wu aa&iety. '!heil' fia•f.ap all ... cl 

tut the acti.Yity of tu aüeaecortice1 a)'atoa la tlleae -.1 ... 

la•in41u1a r•cte4 aiaf.t.l,. te tut of . ....,.1 aultjeeta la 

atreaaful. aituati.... 'l'hat ia te aa)', thire wu aa tacr••e la 

tbef.r pla- cortiaol 1e'9'e1a aa4 a iacJ:uaatl acretf.• of 

corticoateroicla la tlle uriae. lb.,. a1ao fOUIUI tlaat racU.oacti.Ye 

cortiao11latl a hiaher ta:aonr: rate la thoae with aa&iety tUa la 



aomal peieou, f.aclicattas tlaat cOJ:tbel il predtacecl ill laraer 

--t• ... -talteliaed futer la anou patiate. !'Ilia llip 

.. tp11t of t1ae adr.Ul alad ... tllMaht te ..... to tacreaaed 

aecretioa of Aera. 

It la aot aarpriaiaa na oae couiclera the COIIfle& uttll'e 

of the achizophreaic Uluaa tlutt coaflicttaa reaalta were o'bteiaed 

lty clifferent ûweatiaato.ra who were -.a•taa the actirity of the 

aêreael cOJ:ta la theae psychiatrie patieata. 'l'Ile fladillaa of 

lliaa .!! .!!· (1955) 4aa•atratecl tbet acute acll6uplarenica who 

were ..ottoaelly diaturlted had ele.ated plaa .. 17-hydroxycortico­

ateroicl le.ela whereea cla:oaic caaea with little or 110 affect had 

levela c..,arable to ~1 ... tteaally cala aabjacta. A1tachule 

ad Parklmrat (1950) reported the 17•ketoateroid excretioa in 

acbisophreaica te lte abd.lar to tllat of ~1 au1tjecta or a little 

1d.aher. Bowner, llittl_..!! .!!• (1952) ahoncl tlaat althO\IIh the 

total ateroid excretin waa the • ._ for acllizepbreaic patienta acl 

ur.al iacliYidula, tlae 17-ketoateroicl acretin la the achizo• 

pbreaica waa ..cll ld.aJaer. la a .re recent at11cly, Galler et al. --
ta aclû.zephr•ic pati•t• who hacl aet reareaaed tllaD. ta tboae who 

hacl. 

(c) DepreaaiYe States 

the aûtaltility of clepreaaf.w illuaa fR the atacly of 

adreaocertical actiYity ta relatin to _.tieaal atreaa f.a 

apparent, ltecaue it la a o-. paycldatrf.c illnua ad the 
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•J•d.t)' of .. preeee4 patiata recOYer or illpl'we witlda ac_. 

p~atively Bkort tt... 

OriJiul work oa Mpr:ueed aàbjecta vu canied oat at the 

llicllul beee Boapital ., Board.!! !!• (1956. 1957). 'l'beir 

fiadbp eh .. d elevatiea of the 17•lly4roxycort1coateœ id levele 

f.a pla-; tlle •r• • .,...... t'be 4ep~:eae1oa, the bia'ber tbe cortico­

atuoid levele' aad 1\i.pu cortieol val•• f.a the ~:etar .. d ûpree-

etou tba ta the aattatad oaee. GD'Itou aad lfcllap (1963), :la 

theu ••r~• of caeu, rapor:dd a , .. tct-.e correlatt• Jtetw._ 

tbe enerity of tb.è ..,J:eeeive illaeee aatl tu heiaht of· tbe 

pla- cortieol levele. 'llae •Jorit)' of tbeu pattate eb.fted 

a tlecreue iD the cortieol levele vith recwuy or Ülpl'ft' .... t 

lt•t tllau rataràd •• aattated patiata hetl •1a1la~: o.ortüo­

•tareid ••1••· oaa cyclota,.tc ••J•ct llad bf.ah ....... leval• 

vith uch ùpru•t•• epiude vhtèh fell to __...1 u ehe beu. 

well aaata. •• phuee of elatf.ft vere aOCfiiiiPDietl 'Dy qeite 1• 

leval•. la a •ecoad pape; Gibbeu (1964} 1Bnat1pted the 

eecret1oa rate of cOJ:tieol 'Dy the intope d1l•t1• •tllotl. 

l.e11ef of ... reeein. wae ae...,aatet1, ta .,.t of tbe •••••• 'by 

a 4eCJ:eaae ta the •ecretiea rate aad a hilb COJ:'J:'elatiea ••• 

f._. betweea the pl- cortieol 1..,..1• ... tu cortteol 

eecretioa rate. 

A aroup of ..aie ùpreaei'Ye aad ••~•tic depree•t•e patieate 

wu iaftet1pte• 1ty brla.d (lf64) who --~•• tlle •ta'De11c 

:lad1cea of the cort1coeteJ:01de la the •tu. 'l'laa esCJ:etioa of 

17•ketoaaa1cetaro1de wu eigaificaatly correlated vith the 
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oU.aical depruaive .,..t-toleaJ. A.ll tlae -io ûpl:eaat•• aad 

t:lua 8l'e ae'Yae .... ottc depreaatve ••••• aoreted ht&laer .-ti• 

tiu of •tâoU.tea th.aa acmul pere ... !he --t• of 17• 

h,~ezycorttcoaterotcla aad 17•ketoeterot4a acreted ~Y all patieata 

were witb.ia aoraal Uaita. rerau• .!! .!!• (1964) , la theil' 11l• 

•••tf.pttou, fouad ûaonally hlsh le'Yela of corticoaterotda 

excreted by 5 depreaaed iD41vtdaala. A fall to aor.al levela 

occarred after treataeat. The 11-cJeozy-17-ozyaterotda, h•ever, 

had lw '9'811188 af.re trea~t -· • rtae to ~1 after tt. 

The vtaary aoretioa of corttcoaterotù wu reported by Gilt'bou 

.!! .!!• (1960) to be Jd.alaer i1l clepreaat• trith. asttattoa, w:l.tb. a 

taadaacy tewarda lwer Yal118a la r.m.aat•• Car:tia .!! .!!· (1960) 

c .. tdered tllat the uf.Da:ry oatput of c.rticoaterotcla waa _.. 

likely to be ra:l.aecl t.a patieata whoae prtactpal 8J111Pt• wae 

amd.ety rather thea tlloee who were priaartly clepreaaecl. 

0111' a.leclp of t:lua aclra.oc.rtical reapoue t.a -ta ta 

etill nall bat tt la sraclaally t.aoreutq chtefly t'llrCNp t'Ile 

rep.rta of illveattaatora oa iD.cltYicltlal cuee. la 1954, Biazo 

f ... le patteat durtag her hyperactive epiaodea, witll t'Ile leYela 

rettara.taa to aerul after cliaical recwery. Gibbeu aacl Kcllagll 

ta 1963 reportecl a caae trith htah pla- corttaol lnela clsriq 

p'llaaee of depruaioD aad lGW levela '-rial pbaaea of atlcl elattoa. 

PtYc'lltatrtata ta the put haYe at~~~utecl tut -s.a te a clefeue 

aaataat the pam of depraaatoa (Lewt.a, 1950). Baaey.!! .!!• la 
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lt65 att_,te. to fiad •1oe1a..s.eal c.tbtlat:Loa .t thitl paycllo­

loaical tlaefty. 'riley at.altaaeouly ateflte• tlle ••m:Loar ad 

the w:taary 17-llyèaycœttcoaterotda :La a f-1• patiat Yith 

replar forty-eipt hour ... te .. pr.ualve cyelaa, OYer a two 

yaar per:l.od. 'l'be patiat*a M'Dia wu clun:actar:I.H• J.y :Lateue 

ûa:l.al of Ur illaeaa ad ACCCIIIpaJ.ed i»y low 17•'hyÜ'.,.corttc .. 

atero:l.tl lft'ela. Ber daye of depr ... tn vere uaoc:Lated vith 

feeU.qa of a11fferiaa ad pa:La aad 'ber 17-llyü-_,.cœttcoatere:l.tl 

lnala vera hlp. 1-.y ad hia uaociatea feal tbat theaa 

f:Lacl:Laaà, •• wall aa aareelq wl.tll. thoae of other :Lnvaattaatora, 

alao aappert tha coacept that t'Ile -.chal• of .. aial ia aaM­

ciated wi.t'h 1• lft'ela of viaary 17-llyŒozycort:l.coatero:Lcla. 

1'11:1.• ta a iafomattve ad refrealliaa appreacla te payclaeendocrf.u 

pro1tl- aad fw:t'her ated:l.ea aloaa a:Latlar l:Laea ..,. 'belp to 

cler:l.fy a ... of the present d:l.ff:l.celt:Laa :La the field of ea4o­

crlae paycl'llatry. 
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lelntt• of SüJecta 

!Ile tawattaatioa waa ean:iM "t • 14 .UJacta; ulf of tlleM 

...... pa,claiatric patieata, 2 •1• aa4. S f .. la, witla aa ...-aae •a• ef 

auty ,._.., aâcl tu otllar ulf .,... aor.al coatrola of c-.araltle •• 

aM Ms. lacla patieat wu 4liapoM4l u aafferiq :fr• a dapl'aeaiYe 

pa,clleat.a. ...,.._. 1 aia.ca tlle claeaiff.eatt.ea of tlae clapreaaf.ye 111-

••••• t.a a coatrwaraial tepic ... at.aca it la eftaa 4lifficalt to 

4laciâ wlaara ta ü• tlle 'I:Httaulary batwaoa tlle payca.at.a aa4. tlae aauro-

aia1 oaly tbeM 8Uffariq fu. wllat ta uaf.Yaraally 4laacrliNMI u claaat-

cal payehetic depraaaioa wara Mlectad (Jiqar-Greaa, 1960; llurplly at al., --
1964; JlaJ•• 1964). ftAt pl'iau'J .,.,t .. fer tlae 4ltqaat.a Wfta a ..... 

of 4lapr ... tea, a dt.araal _. cllaaaa, tlaat ta, aacarkttoa af tlaa 

•tic faatvaa wara aaullJ praant, iaclu.lt.aa fatt.pa, Mlf-bl_, 

4laatla wia1aaa1 loaa of appetit&, weipt au libido, aa4l dt.aturbaaca la 

•tor act1YiC,.1 ai t'laer ratar4latf.oa er aaitattoa. •• 4t.atiactin ... 

ftraa of t1ae caaea W laiatartu of pr&'l'ioaa 4lapraaa1Ya ltreatâuu. 
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••• f._. te U... 41a1Mltu •lU.t•a aM. •• r-... te a pael'al lMtapf.tal 

for •••-t ef tlaf.a ceal.f.tf.oa _. tlae otlaar (..-... 7) fell _.frac­

tur .. Mr laft laa &H ••• tr-farr .. te a orthepaa41f.c uaf.t. 'Ille ra­

.. tat.q 5 pati•t• COIIPlat .. 28 ûya' cr .. c.aat witla • aalect• ati• 

ûpraaaeat _.icatin. 

Cliaical IYal .. tt. .. 

'!laa 4iapoeie of .-.,._.. âpraeeiea waa .... 'J t.w ... lifW 

payclaiatrieta1 iiMI.apaa4aatly1 ou of n• waa tM aut111or. ... ... cea-

ft.r.atfty àta ,... aappU.•• -.., tM clapraeaf.n ecale of tM 111-.. t• 

.. lt1pllMic hr .... ltty IanaterJ ad l.oi:Miaacla reet1 CG~~pleta4 -.., a 

aaa1tar of tM p8Jclaolou etaff. 

Pat1•te ware racai•iaa ae _.icatt.ea at t1aa tf.M ef -.t. .. taa te 

tlle atu4ly aad. 1aa4 U.. fraa fr• all â:tlae f• a llf.at.a pari" of 4 waelte 

prier to tt. rlae 4ifficalty ia olttalaiaa nc1a OM&e la olwi ......... 

••t pat1 .. te are plaoa4 oa ... f.catf.n t.•••Uately aftu 'baiq •• \Jy 

tlaet.r ... playet.oiaa er lly tlaa p8Jclaiatrt.at who cutiae out tlae f.af.tt.al 

latent• ia orâr to tt.• tM patiaat OM1:' -til lile t.e ... iteM to 

lloapt.tal. '!laa 7 patieata ta tlaia atu4ly wra .a.tat._. ••tly fr- t .. 

eaerpacy ..,_.t.nt of tlaa laeapital. 'lbere1 tlley 1aa4 'baa taka bJ 

tlaet.r ralatt.•a• aa4 1la4 •t M-. .... lty aa outaià ucter. !laa,.,. 
claiatrt.at t.a tâe a.zopaCJ r._ tlaaa rafun4 tM caae to tlae etudy 

Hfora co••ct.aa aay fora of tlaaran. All •••Jacta .,... ceaaicleca4 

1 ... 1 e&Ha for alactro-co11V111at.•• trutMat. 
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••• •J.talt1e ..... 14ata for tu iiiYeatl.aatt..a waa p1acM -. 

placaiMI tllne tlMa 4al.1y _. eace at alpt fer: tlle firat 48 1Mnrra. 

lhart.q tlat.a tl.M, lt1..U ._.. •- ww ·t. c .... atl.~• 24 llour 

per l.où at l.atenala nl.cà Wtl14 al~• ••t bafOI'atl.ea altout tlae 

4t.una1 ... .....-tt.ca1 acti~lt7, -17 7:81 AJL, 12 ... ._. 10:00 

f.K. tnaea tlaaM .,... ce~~p1etH t1aa pati•t• ftl'a placM .. alta. 

..S.t'~:'lpt7U.• (11•11) or iaipr ...... ('hfr-11), 150 ... 4ai1y 1a 

4iri .... ••• _. t1aa p1acalMt wu eoati_. at ... tiM. 14eatica1 

1aMI'atftJ' precMuru .... repeated afta' 14 U,a _.. aaat.a after 

21 .. ,. ef tala ueac.eat p1aa. 

C1taica1 btly Sule 

A cU.aica1 aaMa-.t of t1aa 4epreaatoa ••• .... ...,. tàa aat.._. 

.. aacll patleat ltafore treatMat atartH au tàaa after 2 .... aacl 

aaat.a aftar 4 ... ka of tlle tlaaapeutic rest.. fte ratt.aa wu .._ oa 

a fift poiat ecale •• fo11fta: 

0 • alt ... ce of •pr•••l.ea 

:tr/.• 1111•11 4epreaao4 

++ • ...a.rata1y .. ,... .. ... 

+++ • ..rkM1y ....... ... 

++++ • HYG'a1y 4apraaaa4 

Seert.aa wu of a rea...U1y àlp or4ar ltacauM eac11 patlaat •• t.atar­

~1_.. wary 4aJ ef tlla i.aftatlptlft aa4 tltle war4 auraJ.aa ·r.,..ta 

ftl'a tûea 1ate ceutûratloa before tJae ftaa1 •••••-t ••• _.. ill 
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A1lll or 'l'lUIS 

1. t'e ---- tlae 4tuna1 YUiatlea ta elle 1eft1a of pla­

cert1•1 la p8Jc'll1aalc patleata aufferf.aa &• a payct.tlc 

defc•••l•• f.11 ..... 

2. t'e deterat .. ••elier t'lla• leftla fua a cJaaractulatlc 

pattera fer tlle p.,.c'lletlc 4eprua1Ye P'RP u a w'lle1a. 01' 

wlletber tllere la aa 1JMI1Yf.àa1 pattera for eacà patlaat. 

3. to at_.J t'Ile affecta of two aatl-~eaaaat ... tcatf.eaa ea 

the pl..a cet't1•1 lfte1a. 

4. To f.Bt'eactaace t'Ile relatloulalp 'be&wHD. tJae 1.n1• of pla­

cortlao1 ... tàe a-.erltJ of tke ..,reaaf.Ye 111 .. ••· 

s. to coat..,1ate poaal,le etlo1oaf.ea1 fectera la ~ 41atur._. 

al•p rllJtlua .... 41UI"U1 _.. ella- of tJae 4epl'•••1,. 

••Jclaoata. 
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fte pla- c.tt..ol lwela ware atenl•4 t.y a a11pt _.1f1ea­

t1• of tlla 41alya1a •t._. ... a:1M4 lty lllll'play !1 !!• la 1963. 

I"Uteea al. of waeaa t.lttM wre *-at 6:45 A.L. 11:45 A.L 

a4 Uh80 P.L ea t:wo eeuecut1Ya uya iato 20 al. coat tsaNa coa­

taiaiaa llapar1a, til• cntr1ftap4, aM. tlae pl.- Hp&rate4 aM. &Nell 

.. ctl ••••,...· 

la ter tala 

Cert1aol-4-C14 witk a ~c1f1o act1Y1ty of 45 •1a:ecar1ea per 

111111.•1• wu ot.ta1 ... fr• tàl ._ lqlaM lsaclear Cerporatiea. lt 

••• atore4 1a etkaaol la a eoaceatratioa of 16,800 c.-/al. lea•r .. ie• 

act1Ye cortlaol, tu llarck c.. USP prepar:at1•, wu •tlutM 1a etllael 

te 81ft a coac•tratioa of 1 t11/a1. 

Pr!f!!'&t1• of IJ!!dal'• ..._ 

PGele4 .. rta ••• uau •• t1le aeuroe ef tlla Cft't:l.ceater•l41-1t:l._.i .. 

sloltuU.a (C.I,tl~). It wu apt froua •til a areup of ...,laa waa to 

lJe Mtenlaecl, at wlaick tt.e aer• ••• tltea 411ute4 to 1:6 1ty aüiaa 

pllJaloloalcal .. u .... 

Pr!p!!atloa of t'lae »ielzaia laca 

For •cil •ulyaia tùe, a •talyat.a HO ••• •• u fo11 .... ...,..._ 

lacla 1-atlaa of loju Ylllkiq caaiaa 24/32• wue cat aM placod la • 
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Mûu of piQ'atololf.e&l .. u ... , -.kf.q the eaaf. .. •fter aa4 ... t.u 

to ••f.JNl&te. A ftra kaet •••. tf.e4 f.a OM .U of ella eaaf.:a& _, f.ate 

the .,.. aù wu pf.pettetl 5 al. of t'laa tlf.lvt .. at&Mertl ...... tll• 

tkf.a aù. wu al• tf. .. off. 1'laa .-.aa aùa wei'& tr~d. aacl the .. ca 

wra p1acatl f.a pllyaf.oloaf.ca1 aalf.ae aatf.l uHd.. 

lattf.a yP a 1.• 

la t1ae ff.rat ra, tllere ,.... 98 taka, twe for aac11 of S patf.•t• 

takea o, 2 aa4 4 wub after aaatMat a.H at tlu:aa d.af.lJ' ttaea. &aû 

d.f.&lJ'af.a waa carrf.ad. oat f.a a SO .t. teat tUba (•d.t.al.,..f.a tuD8•). !ba 

..... u .. IUIIIIMar of tûaa wua placad. la a teat tvk rack _. ...._. ... 

ta the ucn4 ra, t11are __.. 84 tub•• af.z fr• eacà of 7 M11lal aad. 

7 d.apraa ... per ... a. !H 6 tubea ceuf.ated. of d.up1tcate pla- collec­

ted. at tlle tllrae d.af.lJ' ttMa. 

lte .. ertla 

ft.e at.....,.d.a were cletenlf.aed. f.a trf.plf.cata; 18 e-.a (... 1·11) 

wera l' .. uf.rad. aaAl wara ,.,.., ... •• foll••· B•-rad.f.oacttYa cortt.•1 

ta etheaol f.a tb& ..... t of 0.1 Pl ••• pf.pettad. tata tubea 4• S aad 61 

0.2 1&1 tate t-.a 7, 8 aa4 9, 0.3 Pl f.ato tubaa 10, 11 aa4 12, 0.5 "1 

f.ato tu'Ma 13, 14 ·a• 15, aa4 t•7 111 f.ato tûaa 16, 17 aa4 18. 'Ille 

atàeae1 ••• ••porated. aff ...,. ..... of a •tr- of af.r. To aacla ef 

tlae 18 tuNa waa ..._. 21 al. pla,..teloatca1 aaU.aa1 0.5 .t. of 

cortf.aol-4-c14 f.a et..._1 aei a 4la1Jat.a aac. 
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'faac Selaa 

he 111. of pla- ••• pipett .. f.ate eacb 4ial71Jl& ,....,.; 20 111. 

playaloloalcal aaU.ae plu• 0.5 al. of ·certiaol-4-Cl4 ia at:U..l waa 

aüe4 te eacta. acept tlae iaitt.al 6:45A.M. Haplu, to wbicb o.s al. 

of plaaa aDCI 20.5 al. of pllyaioloaical aaliae ..,.... aüecl ltocauaa lailll 

nluea wero auepectecl. fte --t of NU.u aad c:R'ti .. l-4-cl4 r .. uU'M 

fer all tlae tùea eoataiai .. tlae ...,laa waa calcalat .. aa4 llf..atl to­

aatllft aa4 .,.,... .. iato eacll 4t.alyaia tulte uaiq a Calalt 41..,..._ 

wi1:ll a 20.5 al. 4iap ... u 11aa4. 'Da tultoa ft'l'& til• placû ia a 1toili.Ba 

watu ltatll fR' 1 aiauto aD4 allewe4 te cool. ft& Matiaa ...._. tllae 

coDClitina 4uu.,.a tlaa certicntara14•1tûuliq al••uu.a praaaat .. 

tuc all t1ae COJ:'ti•l ia t1aa taat pl .... wu ia tlae 11Ûeua4 atate. 

Ia t1ae caaa of tlle at..._.••• tu .. uut of alxtura of aaliaa aa4 

COI.'tiaol-4-c14 J:Mtu:ù.'ed for 18 tultea ••• .... ~~'~' .. out aa4 aa aüitieDal 

1 al. of Nliaa fK eacll tulta wu add.ed. Daia -cuialwaa tlura 4ia• 

paaaa4 lty a C&laJJ cli.,.... witJa a 21.5 al. 4iapaa&R Ma4. 

'Ille Blalyaia 

.All tlae ,....,.. (fn 1tet'b ataaâr4a aa4 taat •-.laa>:~ wera uYaraâ 

witll tiafoil &114 placacl ia a 30 rn/àa ntater ia a re&f.prator 

(4 • 9 dep: ... CHtip:acle) for 41 lloura. TM rotater wu a curatûla 

fitta4 witll 2 -.oaita 4iaca, piarca4 witll a-laa at raaular iatcrYala, 

aa4 tilta4 at aa -1• of 45 •a:reaa. 
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heparat:lea of ... 1•• fer C.Utf.!a 

At tlae eu of tbe •t.alyat.a, tlae taNa .-e takea .. t _. place41 

la a rack. .l 4ltapU.cate .ariea of tûea wu placM ia a aecoM rack. 

lacla ... ••• roll•• la aa- te r...,.e ucaaa Miature ... tlaea eut •• 

tlaat tlle ceateata clraiM41 6ato tilla cerre.,..cliq talte. Ou al. of tbe 

ccnateata ••• pipette41 •t• aa alam.- plaaclaette, all..,.. te clrJ aa41 

ceate4 la a 8uclear Claicap M7 lU f1• ceuater witll aa efficiaC)' 

of 301 te a aiat- of 2,880 ceuta. !be cpa1 
• were tlaea ca1eulate41 

for .. ela. 

Batiaati .. of •tu. Certiceiû · fr• tlae Sca.Mar4 Carn 

'l'lae .... cpa' • of tu aia ataaâr41a ••• plottu ..... tlae .... t 

of aa1altelle4 ateroicl aclclu te &iYe a ataadar4 cune. 'lM certiceiû 

ia J&l of tlle teat pla- Nllp1U were thea r.U fr• tM p-apla accer-

4iq to tlae cpa of tlae uap1••· !Ilia Yal•• ••• •1tlplie41 'by 110 (er 

t.y 208 if 0.5 al. pla ... ••• aae41) to apreaa tlae pla ... certlceiia ia 

p.a/100111 • 

. Tilla •tbecl aaaa.rea Htla cortiao1 aa4 c:erticeater ... la tlae 

pla ... ltat aiace tbe --t of cortlceaterou ia •17. &'bout 1/U tut 

of cortlao1, tlae rehlta oltta.._. llere will M referru to aa pla ... 

cortiae1 (Bik-•u, 1960). 

Statiatiea1 Aaalyaia 

!be •terial ••• aa1yae4 la tb& fo11•1aa two waya. Ia tlle flrat 

aaa1yala, tlle uta of tlae 5 pati•ta takea tlar .. tf.Ma,.. dayltefor• 



tJai:nral.t7. 

'Ille Hceû aaalyal.a ••• ._ ..... 7 patl.•t• aa4 7 .... 1 aultjecta 

•f CGIIpU'a1tla ap ... Ms, t11e ••1•• ef tiN ,.tl.aata kl.aa takaa Mfen 

... crtlted. by Wl.aar f• a 2-factOJ." apll'l.aat wttla rapeat .. -n.r•• 

tt ... , ..... tllat tka part• peel .. to ,.,. tke ....... ter. •f tlle 

patl.eata at 7:08 A.X. fteref••• 't'ba -lyal.a ••• COI\Cucted .. tilla 

l•aul.tlla te .... 10 ef tlae .. ta, aad tilla tt.. t11e part• ,..1 .. a.. 

f•ra tlle ...._aat•• ef tu • rati.Ma ware .._,........ t teata -

aificaat. 
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.... ft 

Aulzaia of l'lYe Patf.•t• ._tM c.. .. of 'IJ:eatMat 

'l'Ile r• •ca of eacla of tM 5 patl•t• takea at 7:00 .A..L • U .... 

_. 10:80 P.L • kf•• treatMat a4 14 •• 21 ûya after trea1aeat 

atart .. , are aMwa ta !altle 1. !laa rea•lta of· t11e -lyala of yarf.• 

aac. are at••• la !altle U a4 •• •• foll••· 

Mff•••• 1tatweaa patieata wltla r•aar• ta tlaalr pl._ CR'tl• 

aol 1••1• ware llf.sllly alplflc:aat (O.M1 > P < ca.ooos). TM• d.lf· 

faraacM are âa te tM fact tllat patteat ...._ 5 laU ••ry atplfl­

c:aatly latpu ftl•• tlaaa a11 tlaa otlau' n'bjecta (P < 0.001, !a1t1e III). 

•t.ffar•c .. tà pl..- corti .. l 1 ..... 1. Mtwu t'ba etlaar 4 aubjecta 

wre ut atatlaticall:r atptftèaat (P > 0.10, 'lalt1e ·III). 

•tffereac .. 'ltatwa• tltffareat par:t.Ma ta tha cevr:M of traat• 

Mat wra alM atatlatlcal1y alptftcaat. 'l'lûa eaa M .... fr:• 

'fa1t1e 19 •"-• t:lle ••1••• 'ltafcwe tr:ea.._t: et.art:M were btalaer t:llea 

tlloM takea 14 ûya after: treac.eat •••• a4 tuaa ta tara wer:e 

Jaf.a1t.R tlaaa , ..... tak• after 28 •Y• of treat:aeat. 1 taata, uataa 

• atalar41 errer ...... ea t11e Yariaac. .. ti.Mta obtalaM &• tu 

-lyala of yarf.aace .....,.. tlult tlae d.tffereace 'ltetweea tlae 'ltefora·· 

treat:Mat a4 14 .. , Ya1Ha wer:e lallll17 atplftcaat (P < o ... 1) 

wllt1e d.tffer•ee• 1tatweea tlae 14 ùy aad. 28 4ay pert"• wra oal:r 
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Of 1toc4erllae a1aaif1caaoe (0.10 >P >0.05). 

D1fferacea llleweea Ya1uea o1ttalae4 at •ufer•t tt.ea of ttae 4q 

... atat1at1cally a1p1ff.caat (0.01 > P > 0.005). !la•, tt ca k ••• 

fr• 'râle Y tlaat tlle Ya1 ... takea urly la the .....ma Wl'e latalaer tUa 

tta ... taka ..... uea, whieb la t111'1l ._.. hf.Pez' tJaaa thoae takea fa tM 

e't'af.aa. .1 tata a1aowet1 tUt the üff•eac• M.._ cite ea1y ..nJq •• 

aooa a-.lea were laf.ala1y alp1ficat (P < t.OOl) whtle tlaue •••- aooa 

aa4 10:10 r.ll. ... alao ai.ptflcaat lt•t 1ua ao (0.05 > r > 0.82) • 

.la f.r tlle late:raet.l ... tlaere wa ao alpU1caat patt•t z e:r .. t:Mat 

f.ateraetf.a (0.30 > r > 0.20, l'la. 1). 1U ••taa ef t'bu ta t:laat t1ae 

plaaa CRttael lenla claaqet1 la .... tt.a11)' t1ae a- .._.. 1a a11 

patlata arfaa the co• .. ef treac..at. 

t'laer• ••• -...... alplff.oaat patiat z tlM iateraetl-. (8.025 > 

r > o.o1, l'ta. 2) •• e:r .. .._, z tt. latcaett. (0.025 > r > o.ol, 

rq. 3). !laa ·· --~.aa flf tlae alplf1oaat patiat z tille lateracti• ta 

that whenu a11 the pat:l.eata • .._.. a cleeU.M :la tlae ftl ... htweea 

7aGO A.H. •• uoa, t1ae .,..1 ... fell aipUicatlJ .-a iD t1ae caae of 

patieat ••• 5 t1la. tb.,- 414 la tlae 1:-f.af.aa 4 pat:l.eata. !he --taa 
of tlae t:reat.Mat z tS.. lat•acti• ia tluat t1ae aluape of tlae tiwaal eU't'e 

•laaaa• Sa tlae cem:aa of treataeat, the *U•• ltatweea 7:00 A.K. aat1 .... 

ltef.aa ... allarp ltaf•• trea .... t tbaa it ... 14 •• 28 ..,., after tl:eat• 

-t ...... . 

It aluNlt1 'be pet••• ... t tllat ....... the patieat z tl:eatMIIt 

iate~:actt. ... ut alplflcaat, ita •• of ••--•• •• •ar- of 
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&e.._ were t.acor.-atM witll tlleM of tlae en:or tora w'llicll ta tld.a 

àaalJ•l• waa tb. patieat s treac.at s tlM lateractf.ea. !ld.a triple 

t.ateractiea ••• U4KI u t'Ilia en:• tera co teat tu patflat z ti• 

lateractioa aa4 tlae cr .. tMat s tt. iateractt.oa. tlae r .. lca kt.aa 

aiplflcaat •• t.M.icatM alte[We • 

.... 'M••••• tlae patint z tlM aa4 treataeat z tlM lateractioaa 

were aip.iftcaat, tlle7 were ••ed la apprepriate place& •• errer t ...... 

. to teat tlae aipiflcaaee of patt•t•• cr .. c.at aacl tt.. with the 

na11lta lHtf.a& aa f.Mlcated a~Jcwe. It ahD•l4 lte Mtei tut la teattaa 

for tille alpiflcaace of tl• ft 4iuaal yerlattoa. the en:or tena •M4 

... tille treat.at z tU. lateractioa wllicll lta4 tlle llf.alaer yertaace 

eatl.aate aa4 tlle 1__. ......... of 4ep•• of free4oa tlt.aa tlle patt•t s 

tlM tateractloa. ~ reaalta lty tbia aaalyaia were aeyertbeleaa 

atatlatically af.aaiflcaat. 
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1:80 A.L U -- 10:10 P ... 

IU·'IItiA-sft 1 29 ... 20..50 11.75 

z· 34.00 18.75 15.50 

3 31.00 19.25 12.50 

4 34.00 16 .... 11.75 

5 53.00 32.75 31.25 

D'DR 14 lAYS 1 22.25 14.75 11.75 
'l'UABIIT 

2 19.75 14.00 9.75 

3 16.50 12.80 6.75 

4 13.00 11.50 8.00 

5 43.50 25.00 16.25 

. .AftiR 28 JL\1'8 1 16.75 11.25 s.zs 
ftii.DD'r 

2 16.00 11.25 1.50 

3 15.75 9.58 6.50 

4 11.25 8.so 6.00 

5 32.00 19.75 9.75 

.. , 

TAILB I 

_.. ... 10:11 r.x. lefere aacl hrl.aa Treat.at. 
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S01JI.C3 ......... ·--· YAI.IABCI 
ftl .. lltDil!l 

- ' ,. 

PAt'IIft'l (P) 1489.3139 4. 372.3285 .... 

'IUA'l'81'r ('f) 1268.3513 2. 634.1792 ** 

ua (t) 1528.0333 2. 764.0167 ** 

P s ~ IITIIACUO. 82.9611 8. 10.3781 

P :a t DTIIACTI. ~··1•1444 8. 25.1556 * 

~ :a t DDUCTICJB 118.9083 4. 29.7271 * 

.... ; .. ,, 

P :a ~ :a t DTD• 114.9105 16. 7.1863 
AC!lo. 

'fODL 4803.7999 44. 

* lllaiflcaat at 2.51 1eve1. 

** Sllaificaat at 11 1eve1. 

*"* ltplficaat at 0.11 1we1. 
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MID Jllt!JIMRAW 
PAUD!I su !lAU .. 100 al .... 

1 ., 48 16.7 

2 .. 62 16.4 

çv 3 • 70 14.4-

4 • 71 13.3 

5 r 56 29.3 

'* !Ile Y&lue ..... l.a tM ... of 9 .. terataatt.na takea 4urf.lla 

the aatlra ~1. .. of taYaatt.aatl.ea. 

TABLE III 

Pl._ C.ti. .. l Lftala l.a tlae Yulou Jatl.nta 
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• 

Lllftll • 'llti'l8ft (M'li) IIICI88Idl ra. 180. al. * 

• 2S.2 

l4 16.3 

21 12.5 

* 'flle u1ue aMn ta the -... of 1S .. t .. ld.utt.eu tataa 

••1 .. t11e eatire .-w of 1119'eatf.ptin • 

• 
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• 

'!Dl. DAY 11lCI.OC'Rid8 .. 100 al. * 

7:00 A.M. 25.9 

12 .... 16.3 

UhOO f.L 11.9 

* 'l'he yalue ...... l• tlle ... of 15 àtanalutl ... takea 

mlq tlle •tire ,.., .. of trma•tlaetl-. 

Dlwu1 Yar:utt.ea ef fla- C.tlH1 Lenl• 

• 
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Fig. 1. the grapb shows the ebange in the plas.a cortisol 
levels ot · each patient during tr•t•nt. In the analysis ot 
variance it is represented by tbe patient X treataent inter­
action wbich was not statiati.UJ a1p1t1cant (0.30 > P > 0.20). 
The meaning or this is tbat the cbanse ·ot. p.1 lasa cortisol 
during the course ot treatment is easeDtially the same in all 
patients. · · 

28 
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Fig. 2. The graph shows the diurnal variation of the plasma 
cortisol levels or each patient during the entire period Qf 
investigation. This is represented in the analysis of va­
riance by the patient X time interaction which was statis­
t1cally s1gn1ficant (o.œs > P > o.Ol). The meaning or this 
is tha.t whUe all the patients show a fall in the values be­

tween 7 a.m. and noon, the values tall sign1t1cantly more in 
the case of patient number 5 than in the remainder. 
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A. 

7am 12 noon 

Fig. s. 1'b.e graph shows the Cban&• in the diurnal 'ftr1at1on 
ot the plas• cortleol levels d.urin& trèataent. !bis aban&e 
1s represented ln the ·aaalrsls ot Y&riance· br the treatment X 
time interaction wblch is statist10&llr s1p1ticant (0.025 > 
P > o. Ol) • 1'ne meaning ot this is th& t the shape ot the diur­
nal variation curve Obanges ln the course ot treataent: the 
drop between 7 •·•· and noon be1n& lesa .arked two·and tour 
weeks atter treataent tban betore treataent was begun. 

10pm 
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balzaia ef ....._ ........ Patt.eag g4 l!!ea .._1 luJ.Jaeta 

!Ile clata fer * lanatipt::l.ea .. t1ae 7 depra .... patieata ea4 tlae 

7 MZ'Ul •••Jeeta ......... Tabla n. !laa aulyaia of yarlace 

tat.J.e fOl' tlala clat:& la aivea la 'râle fli. luaf.aatiea ef tlaeM 

raaalta alaewa tkat tlaera waa a •er, 1ai&lal7 aipificaat dlffareaca 

Ntwua t1ae two p-oupa of aûjaeta (P < 8.8005~ Taltle ni). 'rll.e -• 

aaAI ata4ud errer of all twat7 ..... nlau for tbe 7 aalajaeta waa 

27.8 t. 2.7 ~&1/100 al. pl.._, wJaile tbe aona..-.t.aa ••1••• fer tlaa 

.... 1 waa 11.1 :t 1.3 Jt.a/100 al. plaaa (Talala flii). hrtlaar e-.-1-

Mtioa of t1aa clata ta Talale fil ...... tlaat tlaara waa a Y&rJ' Jatalaly 

atpificat dtffareaca •• to dtunal Yariatioa la t11a Yal•• (P < 

o.eees, Tabla VII). Satta .. •at ! teata • ...., ... tut tara wara alpi· 

ftcaat cliffareacea Mtwaa. tlaa 7:00 A.L _.-- ••lau (0.02 > r > 

0.01, 'l'able YIII) aad alao Mtwea tlae ..oa aat1 10:00 P.L Yal-

(0.01 > r > 0.001). It will M Hte4 tut la uaat.ataa tlaa clat& ta 

Ta1tla fiil, tlae •tffaraaeaa ltatwaa t1ae two p:eupa waa areatar at 

7:00 A.IL tllaa at _..or at 10:81 r.K. 

'ftle dtffaracu Mtweea tlae -- of 'Y&lMa olatabH fr- .-,1 .. 

taka at 7:00 A.IL aa4 aeoa (9.9) waa lll&Jaar tllaa t••• o1ttaiaM M• 

tHea .... aad 10:00 P.L (6.2). l..,.artJaelaaa tlaa af.piftcaaea of 

tlla 4lukraaea batwaea ....... 10190 r.L val•• waa apparaatly 

lltslaar tllaa tlaoM olttaiaM ktwaaa 7:00 A.L _. aeoa. T1ae rea ... 
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• 

.. ,_ 

fer C1t.ia ia Cita& ia, .... rtiq &Ile uta Co le~UiU.. CM lapr 

..-•• were ..... _. -ela _... tlaaa were tlae -11er ..... tlaaa 

leM.taa to che c,pe of 4ieuepaacy J••t -ct.oa•. 

!Ile t.aceracctoa IMatwe• &11le affect of 4ep&' .. elea _. tM •l•ul 

yaz-f.atlea wea etatiett.celly elplflceac (0.025 > P > 0.01, ~le YII). 

Tille lwel of elplflcaace ... reacla .. wlla ....... tlt.e 411 .... 1 

.arlatloa x •_.Jacta wltkla aroupe enoé w1t.lek la t1t.la aulyele le 

1••• tUa tlle mject• wlt1t.la ...... mor. la ûert, tM or4t.aary 

teet 1 ... • te a etatletlcallJ ellalflcaat r•••lt fer tlae lateractlea 

kc w1t.ea repeated wlcll tlae Mbject• wlt1t.la p-oupe anor nloll••• 

lara•. tlae r•••lta 4lo Mt 4plte aclllwe elplfleaace (0.20 > P > 

0.10, !a~l• fil). 

b•t.utlft ef t1ae ùta la 'fàle U • ._. t1t.et 4iff•eace• M• 

tweea tlae loaaltlla ef tM ftl•• et 10:00 P.K. are ltlllft t11aa tlaeM 

at 7: oe A.L or .... 'l'al• le .,....atly ut •tatlatically •lplflcat 

tf ... appU.ea tlae COIUiei:"W'att.a teac. O. da& ot1t.e1: ...._., tt:Uid•&toa 

of tlae r• yal•a of tlae •- ota la Mle 9111 ahw• tla&t tlut ltla· 

, .. c 4tff•••ce• ktweea pattata _. __...1• ~· alteal ... at 7.:00 

•·•· •• __,_ .. wit1a tM otlael: ttaa•. !Ile 4lacrepaacy ltetwea tM 

•al•• olttaf.aH ta "e~le1 9111 aM U t• ._ to tlae coanraioa ef . tlae 

r• •al•• tate lept'it._ w1t.icll r.-c:H the laraor a.-era to a 

p .. cer exeat tllaa tt •t• tlae -11er oaea • 



• 

• 

• ....... •f tlt.e r- ••1•• , ....... 1a rt.pra 4. lt i• ..... , ... 

ia tlai• fqur:a tlt.at •tffRaacu 'Htweaa :Patiaat• ad. ._...1• W'l'a 

p-aatel' at 7:80 A.L tiMaa at .... • .10:00 r.L 
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• 
MID 

SRDC'l' lU tiAII 7:00 •••• 12 .... 10:81 .... 

1 p 48 29.01 20.50 11.75 

2 p 62 34.80 18.75 15.58 

latteata 3 • 70 31.00 19.25 12.50 

4 • 71 34.00 16.00 11.75 

s. ' 56 53.80 32.75 31.25 

6 r 64 61.00 37.25 23.50 

7 ' 48 34.00 29.00 21.50 

1 ' 6e 23.00 14.00 s.oo 

2 • 66 17.00 u.so 2.7.5 

·--1• 3 r 49 16.50 U.50 3.25 

4 ' 65 22.50 16.50 6.00 

5 • 73 17.50 9.oo 6.00 

6 ' 53 1.5.58 11.25 9.50 

7 ' 54 11.50 8.00 s.oo 

TAILI YI 

• 
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• 

..... .... ........... • ••• 
l&iii- sti.JIC!I 2.138 .. 280 13 

A (Bffeet •f a.tr•••l .. ) 1.78323989 1 

IIIJ'ICU Wlft:tl .... 0.42756291 1Z 

Wl'l'IID SUJIC'l'S 1.69179551 21 

a (Dluraa1 Yu:tatln) 1.38524173 2 

AB 0.14450158 &. 

1 a 8DJIC'l'S wmu CUUPS 0.2420.5220 24 

DILI Yll 

--~t wttlt ... ,.. .......... . 

M Slplfleaat at tlle 0.851 left1 •. 

• staalfl-.at at t'- 2.51 1eye1 • 

YAI!dcl 
UI'IKlD 

.. 
1.70323t8t'** 

8.03563024 

-
0.65262887M 

0.17225079* 

0.11118551 



• 

• 

I1JI.DCI8 7: ...... * 12 .... 10:10 I .. L ....... IDIJ&D 111.01. 

htf.•t• 39.4 24.1 19.3 27.1 

Wenal• .17.6 12.) J.4 11.8 ....... 21.5 11.6 12.4 

DILI 'fUI 

uy ef. lapreeai• z Muaa1 'farf.atf.ea lates'actf.ea 

* 'l'Ile ••1•s•-- tc ~• at•• tt. &1· tJae --. of 
..... cleteZ'Ilf.utf._. .• 

**TH ••1•• .-.. f.a ... tki•.ce1- •• .- _.. ef. 
twea'1-oae utt.tteM. 

***'l'lie ..-a1uae • ...._ la tlaf.• r• are tlle .... .t few­
c... ••tt.atf. .... 

i 2.7 

i 1.3 



• 
IUBJIC!I 7: ...... 12 .... te:eo •·•· 'l.'ft&S 

Patl•t• 11.8579 9.6219 1.8287 29.5885 

IRMla 8.6551 7.5326 4.8622 21.0506 

Total 19.7137 17.1545 13.6909 50.5591 
. 

•· r:J ef tlla Los Yal•• of .. pr:•••toa z 

• 
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CLDICAL -· U.'IDG lft1II&U.a .... MD ftMMD --

++++ 21 27.8 ~ 2.7 ~a/111 -'· 

+++ 6 20.0 2 14.2 " 
++ ' 13.9 ::t 7.1 • 

+ 6 15.5 ::t 10.6 • 

• 9 1t.s :1: s.l " 

Accer•taa te C1iaica1 latiaa 
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7am 12noon 

Fig. 4. The grapb shows the diurnal variation in the plasma· 
cortisol concentrations ot normal and depressed subJects. In 
the analysis of variance it 1s represented by the depression X 
diurnal variation interaction (AB) which was stat1st1cally 
sign1t1cant by the ord1nary test (O.œ >P> o.Ol) but not by 
the conservative test (0.20> P >0.10). !he meaning of this 1s 
that the differences between the mean values of the patients 
and the normals were greater at aome points tban at others. 
Exam1nat1on ot the curves shows tbat this ditterence was con-
s ide ra bly . great er at . t~n. at DOOD or 10 · · 
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ne 1 .... 1. of pla- eertiMl 1a tlll.a &tuAI)' wra fead te .. 

• _,. ••à ài&àer la tàe paydaeticall7 üpraa ... patleata tUa la 

.... 1 •lttJacta of c..,_.ûla qa .U aa. ha1:4 !! !!• la 1957 • 

U.aitiq tàair iDaattaatf.oa te -...t.aiq 8Dnlq ...,laa of 1ttl .... 

• ...._. tlt&t rai ... l•ala ef a4raaeeertical ••• occarre4 ta 4e­

preaM4 pa tinta at tilla tt.M of ÛJ'. 'l'laa pl'e ... t ranlta S.U.icata 

tàat tàa Jatp certi•l l_..la fouû ill ùpraaatn ill-• utea4 

tllreaa.._t t1ae tnat)'•fOUl' laeur parie4 witla t'laa llt.aàaat .. 1 ... ocnr­

rllla 1a t'laa aarly •r.lDI. la aüitloa te tlaa pr!Mry ...a 4iatar-

1ttaaea tlaare wre at luat tllree aütttoul factora coatr11ttatilll te­

war4a tlaa illitiall7 Jatala pre-treac.at l•ela of corttaol. 'l'laaaa 

1aelàe4 tlaa atreaau pl'eùced 1tty 1ttaf.aa daitte4 te lleapttal ( ......... 

1959; Maaea.!!. !!•• 1965). U41erptaa t'laa proce4ure of •••tpuacture 

(Claa11Ha a1UI a-a~w~. 1950) aw1 the fr..._ &ea ••7 aa4atf.n M4f.-

cattoa wàicla lllaàt lower tlaa .__.. ••1 ... (Sàü•-• .!! !!· • 1955; 

ce 'fui !1 !!·. 1961). 'l'laa ro,le playe4 ... ,. tlaeaa factor a ta prolttûly 

oaly a ld.aor OM lttat tllq a1MN14 H takea tate cou:Ueratioa wllea 

••luttas tàe 41ffereacaa ltetwea tlae aomal aa1ttjecta aa4 tàe d.e• 

pre .... patt.eata ta tàia i..aatt.aattoa. 

A pe4 correlat'ioa · ••• fouad 1ttatwa tlae ...art.ty of tlae 
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cl lai cal .. prualea au tlla ...__ leYela la tlla pla- (~le X). 

1 .. ela t11aa tlla otlaer:•• all of .U. nre aaltate4. 'ftaia ..,,_ta tM 

fladlaa• of ~aar• et al •• 1957. --
'!laa 1-.la of cortiael ••• fo_. to Y&rJ at •uferat t:I.Ma of 

tu .. ,. la all patleata la a atallal' faald.oa to tllat of .._1 aùjecta. 

wltll t1ae lllpeat lwel ,. .... t la tlle ...ua. tlae aat lll&laut at 

.. pr ..... patlnta tlle •- •cual• wJalcll eeaaola t1ae aonal 41111'1Ul1 

TlaytJia of COl'tlaol •Cl'etloa la atlll .,_.atla& 'bat tJaat lt la areatly 

Ylty wlllcla la t8l'll F .. •ce• tlla lllp .-lpJael'al 'bloe4 llyÜ"oCOl'tlaoae 

l.,ela. TM l'ecat wol'llt lty Gl'bbou la 1964. ul• l'&dloactl•• COI'tlao1 

to .. tant.• tlae adrnoc01'tlce1 •Cl'etloa l'ete. coafu.M daia laCl'eaae 

la adrnal actlYlty la .. F ..... au'-ject•• ... lt .._.atl'ated tltat 

1-.la aad tlla CRtlaol MCl'etioa l'ete. 

'l'lua aJaape of t1ae •1--..1 cUJ:Ye la tlle ûpl'ea ... patinte chaqed 

dUl'iq t1ae COal'M of aeatMat. 'l'be Jal&la pre-ueac-at l-.1a fel1 

tJae .... way la a11 patleata •• tut wltla l'-.iaaioa Ol' alaaificaat 
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wltlcla -at tllat tiMu •t.una1 Yarlatloa C111:'fta were •1• la tlae 

.ez'M1 r-•· 
ftl1e tlla ......,_of patl•te treat .. la -11, the rua1ta alaew 

aa effect wlalcla appear• te be ceaalateat. ror tlae flr•t two ÜJ'• of 

tlle 1.11Yeatf.ptln, • patl•t f.llpr.,... oa p1acelte, la fact. tlaey 

••-- werM, wltla aaar•attea of tlw ùpreaat.ft _. ad. t.a .... t.a. 

All flye patt.eat• ••n• r...,..... f.....-aJ.ly to tlae preacrlW aatl• 

........... t _.t.catlea. Of tlae ft. ft cuu wlae eo~~p1etM the •bMIJ', 

fov.r were treatM wt.tla ..t.trlpt.y1t.De ad. ... wU:Ia iaipr•tae. fte 

tn caaea wlae laa4 to ûop Mt of tlae abuly •• alH ka plac .. oa 

lllt.praatae. 'flle effecct..-aa •f tlae •ltrlpt.ylt.aa wu c1ialca11J 

wUaat aria& tJae flrat waek of treatMat ••t -clt. .ra .. at tlt.e 

aa4 of t'laa Mcoad. wek. ft.ea t'laa cU.alcal ltlprweMat wu .. clceù1e 

c. tJae _.t.cal •taff ... alM te tlae patlate1 re1atlYtta. 'flle ta­

prw .. c1lat.ca1 plcta.re ••• acce.,aat. .. lt)' a fa11 t.a tJaa p1.­

cKtt.•1 111Yola. ~t.a fall W8 P'Uh8t la tlae peak .anlq Y&l•• 

aftar tlt.a flr•t two ... a. Aft• foa.r ... k•• tlaare ••• a f11Z'tlaar 

.. cllae la tlt.a cortt. .. 1 ••1-• wltll tlla lwe1a ... lai tewar .. .ore 

.... 1 ..... ~ cau treate• rida t.lâ.pr•l• fo1l...t a alld1ar 

...... CU.at.call)' tlae .. preaat.-. cleU' .. ap ee~~p1etel)' la tlarea 

of tlt.a ca .... .U la tlt.a otlaer tw, oal)' llf..Mr •JIIPC.. raat.ae4 

wllicâ clearu after a fartit.a' t:W ... ka of treat:Mat. Stace .... tt.•• 



patiaata ••• 'Pl•""• .. caa ... cluk tlaat t11a *• iafl-• • tlle 

àpl:euat _.leattea. 'Ille . .-1al,tyU.- .... _. • ceuiateatly .... , 

dtd U.uriM. . ...,.._. • ut all •••• ... patieata n..,... •• eoaaia-

teatly ... faYeura~ly .. tkta. rer ..... 1.. t1la ft•• 4etr••... ••tlaata 

cr .. tM..,. Cilt~ ... llelap (ltQ) wltk tllipr.-... .._. differaat 

r • .,...... o. lllpr....- cU.alcally •• .-... a ûeu ... la pl•-

cortlMl •al•• kt tlle otlaer f.- liU ae cU.alcal illprft't••••• twe 

lavela. 

It ta - aa accettad fact tut tlae effectt• .... • of aay *•1 

riMa w11etker te coat~ tr .. c.eat wt.tlt a ..,.ctftc Melicatt.a .. wlatcla 

cltalcally ùaa aot • .,... to k lla'iq t11a ûatr• effeet. Va4er 

tlae .. cir._taaeu, tt .... ru ... ltle te ••a••t tllat: if tllere 1• 

aot a ••.,•taatial fall la tu .,la_ certt.Ml laval•• • ..,.cully tlle 

ecly ..rataa nl••• after ttre ... ta, lt ta preltûly a pod iadica-
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la .. 4.itin ce tlla _.icatiea preaeri ... , ~. are a ....._. ef 

otJaar factor• wlt.icla Ü01114. 1te takea iato acceuat .... ceui._laa tJaa 

ceuiateatly .... re.,.. .. of tllaae patl•t• to trea~c. lacJ:a pa• 

tl•t recel ... -ch -.re lal.i•Waal att•tioa tlt.aa t1ae .... _. ... adld.a• 

alea. Iatarri•• takllla tJaa t .. of ..,,_ctft ,_,.-.cllarapy ._.. 
al•• tllr• or -.ra tiau 4.11l"iq tH ..,.. 1t7 tH aatller. '!laa ........ 

wlao wre al .. tac..,..ata4. tate the treat.a.t pla, .,_t ..-a ti.M 

witlt. tllua pattaata t1t.aa tllay ..-..117 nu14. laava. 'fM part pla7M 

1t7 tld.a parHMl auperyialoa la t.,l"OYiq the oatl .. k •• t'Ile deter• 

aiutiea of eacla patlaat te set ltatter la 4tfficult to eyalaate1 ~tut 

tt aJaeuU •t k _._. .. tla&tH. 

~ alaap 4iattar,ace la payc .. tlc 4epreaai.. âaa a ckaractertatlc 

pattera ••lta 4.latlact fr- tut wlaicla ocCUl'a ta aeuratic àpraaal-. 

fatt•ta uaally atata tut tlaey ara ûla to pt o.• ta al.., wttla• 

aat -ela 4ifficulty 1t•t tâat tlley •&Ua la CM aarly IMtura of tbe 

..,.. • ..., ..t caaaec a•c back m alaap ... ta. A11 ........ F .......... 

ta tilla at..t, ... t'Ilia mtcal êiaturMâ alaep rllyt... .. tlla at .... 

haa4, tJaa aeurotic d.apreaaioa ce.plaiall tâat: laa lau 4lfflcultJ pt• 

ttaa to aleep '•t aace aalaap pea 'l'lpt tJ:ar•ala uatll llftÙIII• 

A a ü• of f.aftatlptora la&Yo put fOI'RI'4 apl-tieu for tlt.ta 

diatwltDce ta al.., ta üpreaM4 aâjacta. rer taatace, lri.ft _. 

llltllel:a la 1961 p!latulatn tut thera ••• a prt.ary IIJpotâalaalc 



claaractut•ttc alnaorullty ef aleap ta patteata wlt11 Mlaaclaltlta ether 

thaa aa uceaa ef wakefelaeaa. 

rtae pre-t ft•taaa •••••t a ....Ut 4tffuat 11Jpet11eata te 

accouat for: t11e t ..... ta. lt .,..... te tbe Wl'itez' that tlae prt...àr, 

41atBltaaee ta ....a aeta eff a chata ef .... ,. iaYel•taa ft'UactiYtty 

ef certala llJ'petllal•tc fuaetteu (lt .. tawtaa peaatlllly ta tJae rJai--

cepJaaln) caaatq aa tacreuei 011tpat ef AC'Dl wktch ta tura prM.acea 

.._.acttYity ef t11e Mreaal certu leaitaa te aa elwatin of tM 

aüjecta fall thrnpeat t11e 4ay .. t'bat 1ft levela occer at ataht, 

UAl .... aastna aaltjecta wlto lÙiye Jaia1utr ..ntq val•• thaa.---.1 

1 .. ela ta tJae e'Yeatq. la ceatrut. tlae deprea ... patleata 1a&Ye 

utreMlJ Jatp -.rataa ••laea ...W eyaa tJaoaaJa taae ùcU.ae · 4urtaa 

tu 4&7, ta weatag lwela •• •till •er,. htah. ta ta 4taraal 

cycle, tlle aecrettn ef cortteol ••eacea la tlae early ~~Hr• ef t1ae 

aerai1t1 •• tlae alrea4y JataJa pla- cor:ttae1 l&Yela •• furtlaer ta• 

creaaaê uatil ,..,. reaèh dieu paak ••1••• laetweea 6:00 A.H. aad. 
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8:00 A.L hpraaM4 patl•t• .._., tlaeafwa, "fttC7 ld.p pl .... cortf.­

•1 aluaa tlar ... lleat t1la twaaty•feur '~Mtura wf.tll tlle ldpeat Yala .. 

occu:ut.aa la tlla earl)' lleara of t1ae ..niaa, ee:l.acf.ftaa wf.tla tlae early 

.-.lq ......... aM tJaa lacreuM wûefulaaaa. !laere la a aiplff.-

c:aat .... t of ft'Uaaca to ••aa .. t tut Cfttf.Ml ta lt.tall ••• UG'ta 

aa eacltatory affect aa tlae eaat1:al ........ aJ•tea •• tUt tt .. _. 

r .. 8oaaltla to nueat tàat tlle very hf.all plau certlao1 Yaluaa la 

ttae• patlnta aart a att.alatf.aa actf.oa n tlaa 'Drala to pr.._ca tlaa 

~l)'..raf.ai•U.laa. 

If tlt.f.a llypotheaf.a la cerract tua 'Dy J.werf.q tlaa earl)' ..nl .. 

eertlaol valuaa, • .. uld elf.at.aata tlt.e early ........ _.._laa la tM 

p8Jelt.etf.cally .. pr••••• patf.eat. llcllela !! !!.• {1965), la a raceat 

pu'Dlf.catf.ea, auaaat a •tlaoi trllerelty Mlaetf.Ye aappraaaf.a of tlt.e 

adraal oertax caa ............. ~ .,.,.... -11 ...... of alace-

COI'tf.cef.ù. 'ftley f._. tllat 'Dy llYf.q .... 1 aaltjacta OM•Ulf 

af.llf.sr- of dex•••c...._., tlaay ceuU at..eat c..,1ata1y auppr:aaa tu 

aacratioa of eorti .. l war tlaa foll-t .. twaaty-fOUI' ...._, perl••· 

Applicatf.ea of tlt.la taat to payelaotf.cally dopraa ... aultjaeta wltll 

early ..-.f.q -aa:Laa la aa ... fer fu.rtllar l•aatlptf.oa. 

It _,. al• M ..-a tua cet.acf.Maca t'bat tM azacarD&tloa of 

tu Mf&"• ....... occura at tàe .._ tiM •• the .,_,. laf.p 1 ... 1. of 

pla- certi .. l, tluat la, ff.rat tlaf.aa la tu ........ ta tlaf.a f.a'nati• 
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... 

pttea, wltaa tlta cer:tt•l ln'ela tell, tlae -.taa euoultatS.ft ef 

.... dt•ppearM t.a all ft"N eaaea. 

Altàoqà w • .. t •• ,et bft t1ae faactf.ea ef tlae cer:tt•l f.a 

••preuS.~• tll.aeaa1 lt weùd .,._. te 1te a ue&l ladteator ef the 

lft'fttty ef the tu...... ad a plde te tlle prep:eaa ef tru.._t. 

hrt~urnacn:e, tlaer:e 11 the peaaU•lllty tlaet f.t .y 'be re.,...l'ble for 

at l ... t twe ef tlle pri.ary a.,.,t_. la tllS.• .... f.tiea. 
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.,... 4t.IIZ'U1 ••t.att.n t.a plua on:tt.M1 1 ... 1 ........ , .. t.a 

14 aüjecta, 7 pqclat.ab't.ca11J 8prea .... patieata _. 7 .-..1 ._. .... 

ef c...-.~1• ., .... ~ Ft.Ye patt.eata ..re treateiwt.tla aatt.~••· 

aaat •4t.catt.oa ... t11et.r pla- certt.aol ••1•• uti.Mt .. aftu' 2 weeta 

... -t.a aftH 4 _.. of c~~er.,.. 

'l'laa le't'ela were llt.pu t.a elle patt.nta _. r.at.aM lllala .,. .... 1 

ataMu4a tla:oqlao•t tM 24 •••· TM Jat.Peat ••1•• occun: ... f.a tlae 

............ tiMa J.owat at sf.P.t. COH on:relatt.ea wu f .... ktweea 

tlae MYert.c, of tM clt.at.ca1 4iepl:'eaat.ea ... tlae lwe1a of pla- cortt.• 

Nl. ratt.nta wt.tll Ml'b4 ret.ûtt.• racer ... tlMI Jat.peat ••1 .... 

.. pat ..... Maic 4t.--.1 ••t.att.ea C1ll'ft wu f .... for pqcllotlc 

Up.ruat.ft t.u........ t.uteM., ... patt.nt .... aa t.Mt.•t.4u1 curn 

wlalcll CUaae4 4ct.., tM cnrae of craatMat. 

lt t.a llJpotllaaiM4 tll&t certt.H1 t.a aa Wt.cae.r of tM ..... t.CJ 

of pqclletlc Up.reaat.• aa4 a pl .. to tJte pr ....... of cr .. t.nt. 

rurtlla.o'l'e, t.t •1 alN 1MI ra.,..at.•l• for tM &R17 ....t.aa --.. 

at.q ........... aac.ltatloa of M04 t.a daia t.llaeaa. 
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