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SU¡e{¡{Rï

lr ihr phyrfotroçy of a¡¡rtylcholLnc rad c¡holln€ttrnrt
(che) 1* Þrilfry rcvl¡núo H¡thodr rrl úcrsribd
thrt ¡arblr b"rtn chE ættvlty of thr nt to br
¡r{ntrised rt rpprontntely tDr of, norul.

8r thr anldrn€r {¡! thr nlrtl,onrhl,p of ËhE rctl,vl,ty
to bd¡rvl.our lr rætm¡d.

tç &rduet{u¡ otr orroü.Eültffir¡r r¡rtivfty rsr rhoæ
tô rrd$co bcdy r{ght, rnd lür l¡ount; mtrq rnd
üruakr whür c¡rollnutarl¡¡ tr ü,lor¡d to trt$ûmr,
*rtiag rnd ürtrür,ng att$rrr ts mn¡rt tn t-? dfyr¡
büt tbt r.ûorcry of, bory lrú,gttt l,r rlorrr, flhü
et¡oli.acrtsanr L¡ ohror¡tcrrly rr&rerú, boüy udst
lad wrtrr i"ntrl¡r rrnrf.n dgrmrred, ht the rÍf¡ct
s food Lntrke l¡ no $.rorter thrn fer thr åßut
trl¡tneat.

{r th¡ rúfrstr ol Ç}rB rrduståon os lotor bü*vlsrr
¡rr lnvsltlgatcd by rnrty¡la oü a rtnple trrvcr



¡Y

prr.rång nrpmrrf Fålcd ntle ln¡lr prrmf"ql
Lr rlo;rd do'G¡ þ rcutr nûrstloa of Gä,E. srlri.ne

ehronLc r&ati.on tbr rloçlng kr tnr rrrÙrú
rnd r*rpondlrE¡ rtturnr to nltt soürrl vüuü¡
Th* ¡lerrl,ag lr ôsc to rn Lnsr*rl Ln tät ttrt
rprent rnry fran tlre lrnnrr Acbrl rrnlBnlrtlm
of tbe L¡v*r år not rr,rhtêy úfüttt+

to Yin¡rl üimrful,rrtl,on lmraf¡O l,r rbam to ba

tnprind by chrmicllly rc&ar6 tfü ån tär
Itlr$tl, rrr cc¡rtl,r prttlrarr btt türrr lr ao rffæt
of ruch trstürnt on d,¡pk brl¡Ëtnrrr dt r*rlrtnrt{o¡¡r
.rmfrrrtng thr rg0ftf of ns.L¡E rrrort þtr pmtrh.nt
rltb tho€h rþeltrbrl tä* rtfmt ef Lo; ÊhB.

¡twrnrl lurnlry Lr nst trprtrrú by f¿r ChBf

¡irvrrrl oçerlrrntr Ln ïtrist rntntr rrr glvr
oppðrü¡n{tlrr to rtLr rr¡n¡¡¡Gümtyr unrlmrülú
r¡lpæt f t¡€lort* tbrt tùr rbtllty to oontrof
rcrpondtng lr tà* fuætl,& rort rffrotr¿ Ëy

r¡ûrrled CbB ætlritlrr



T

ilLfu rrffilt rr ry*nf re rqlrfnre ll rtmfl
;otü rr r,múrr hät d *nr fçlnrtr lla
Þ rurrl¡rl¡tttr

fi fr¡{¡r¡ f¡rtiltüt þ ¡r¡¡sl tü l[r ¡;ry'ltr ffr
ctnrrrd na ll ü nrrfia tlrt tttlr tl lttür
ü*nffit rf tl¡ ¡¡rûftrüf$grcs|,l¡tltü¡¡¡
rfi* È*ln türrr$f lm¡tnl fr lnmlrrr ht
rårt f* ¡'r ;lrt ffi nrt lr ft cn$t rü

tGt-aa.
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ttrtxtr

tlf,r üüLr omt*i,nr m r*ttftr¡ ütËt tra h
rffqlht fm ûe rr¡rü cf ry otÈff ür¡nmr
S to er brt* cl ry fËûS,Íior cmtrinr m
nüülrl, ¡rruåmrly FüÞfürhrd or rrltûrn þ
nnttlt Füð, æryt fu &r fl{*m fr
n&r fü ttr tt*tr

âfu n¿ßärEóffißr
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*eüürdflmt"

tãl| rrh nr r¡drú trtüt¡ttt W r tltltrdl ttr*s
HÉls ffirütt aryrfm S*r {mnflTffûf} hr[.d tf
Þrr Prfi. Sûor ûf th tlhtyrmlt tü ¡ld$rltrr
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nüil,lcrtimr"

ltrtütrt fræ Prrtt I W t bm þtß rccçlt d fffi
pmhftcrttffi {a rr

üû*r P,H.r nort, S.r & n{êhrrdtffi, Å, Íh¡ rff*t
d mrtc rM cl¡rmla trstmt rrltã di Lmprspyf

flnoroploryhrtr m cholforrtrnrô nctÍvlty of mr
ttrruffi of tåË frtr
triltr ,,nlr, ffir Stç1.,.mil.,,8#1..r l9úér &r prcrr

rró

üc;r Prlln r RLchardrær A" r 6. Rürår S. Tht

rÍf,rstr rú acutr rnd cùsæns l,ntrlbltlm {rf
tüoil.lnertcra¡r upffi Èody Ëtghtr fooü l,ntekr, rüt
nt.ü lntrhe ån thc nt.
.f,o-ElFpq ,r¡qvttfi¡l,,r P!¡$çþotrr åü prrËür
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Fno[,ilt tm Enm8.

<:
',1.1"

I t "¡i)

tàr ¡nmsrl rtrr c¡f tlLr ftrü$Sflü
tr th* bil,#*rf úum$mfry {ú ltr brlü l,n {tl
Ëttrú oú Èürriln¡r. If.tåLü tàlr rúlt, tb
rËüiflr Þü*ilil lnmrtfgrtrü lr üt rleü,tllmr d
ür mrtffcüeür * ch&lrctylrrr Ç illrtrl&ll,¡t
.tffiitü ryrÐ (lgù'tt r Ícr üllcrtrl¡rrttvr htßrfür
ll tùt rrtr

fàe fl¡nÊtlæf¡e oú tì¡ ßhe8 ¡¡ +rr¡tr
t¡trü Þ f*rwriåûr iñltúti,åT l[r ruprr rürlpl-
ffi {ffir} dth r rulr*rf.crflr trt*trtt
e0 - tt*trqnç¡flf flnerqlü¡ryür¡r (Ufr¡ * ttr
Þû¡vln¡nt ffitr¡ntttû Ërü tbü ülrilû ll vrslcr
tut*umtrt fnrnfng S C¿ffifrÍnrtim rûturltaar.

!¡l thlr r3pücrËh lÕ ttü rrfrtfmltp br,
ffiü brrtl Þtnoårtrtry füt trhlttoüs tìrür r*t tm
tüer¿ ¡rúlmr lli ftr*t tr ürf ;tn truçü ü;
lrtr¡ùnrt fltr tür trffir¡ ¡irul,¡ttn tt lr rÉ
nrßlttr tü rrt*lr srtm'l *üü ürtr rtfi tú rcttm*
lbr Dül tl*t crn br únr ir tc rrrñut tàe )lffifcr¡
rtfretr tú' th rlrr¡l rt ülfúrrrt rttm rrt rttrpt t{t
oorrrlrtr tütr drtr ;åth rnr Þ*rrlanml dfrctr"

't""



Sr

th'rxc# Bcôlo lr thrt rrüf brùr*Ímril,
rttr¡rt*n lr sfu üs tùt Íallru tt rrry mrlrblrr,
rrrrnrl oü Såü rrf br r¡lÍrült tt rf,y w t*r&
fhlr preùûr üra br rrt tr æIürf ilúü Ër8 rtffltr
m rrrtrbü,fi ffiüL m rnttntln mt Èr mrrûrf lffii
pr*ttly r¡å r$,*rt ,llü tü t¡¡ttr?rrÛrtl,rl ffi r#
Mme gtqpl on h i|Frrl,rffirttr rqprttr r
trût cia b. umü ttrt rrü {.nrnùftlu* ûr th ürrlrË*r
* üütûdrltlöù

tìr nrflËr öü ;tff t d¡rtr lÍl1l ür ùtÐi
¡å;tglf rtfætr oú th {ürt **trs:r ¡rr& rilÉ N*
rrqrut plffi St¡ Êril,r rúf*tr m bsrrtmsr

t, qËHi$,qtÆEffi sr".ffi+€ßjHt'¡ffiü¡¡gqJqïsHr

åüStll¡å.illür {lsùl ul ftrrt rfnttrrtrrt
tn lltlh rd fnrütfrrllm qú tÐ M Fffi.
pxïtn bæü¡ ir ttr rrrlt lloÐf rç In lsgf ¡,{d
ràonl *rt ;tln|,*tt* rt tlü fiËr r*Tt rû r ¡lfrr
fbrrü trostr Hrf rffitfií lü Sr r.tüHa trir tb
Frrfnr*ü t]tEt{ çt rrr nÞ.tnn rÈ}t lrl a tailbtt*
fuf dfæt rpü r rænt üc¡t; früü tLü *.
rtuer * ü¡,fS l¡TXm*tdft tçrcnr ßbl*mll* fu
üVr¡lnrltof.fn rrr |,.á;ûtft$ rr St ätr þrmlfrl



t.

blû¡rrrrütr LrlG rrtruüt &etnl ltr¡t tÊh fir rlrc
Düütüt tr pstbrim fl¡¡idr cbtrtrut Írn ctttF pürË

$ryrüÜ-trlrrl; inmuûrt rtnrtn*|rl1 flnñlü¡
fün rt $t !ütftüt tlnü åßb hr* ffit hilÊ ffifiqlìtt
fffil1iril fr pgfbrtr iÍtde + tùt mly crfhr ir
rütt r lfrllrrttf lt rtr r*rryr d Ëtfsdn ûütdr
l¡ ltru türl,ürt drs æhf lltmr* {fÐtttö

ÍTc rüüil tm Ð trl0 thüil nr rütrcr
ürsly rr to t t[c rtrrpttc trnntrrlc m¡ ûr le
¡ l*ffiÊtt rtrr¡rúttff Sütü¡lr tt mlü bü

mmlrü ür rtry*r u ür ñËËfiflFt+ rtfrnfrttn ü
ü rüËvl ty mffif fit cü tbr rbtrüttffir b *t
fom*üfrt d âÉh È.fne r trmtttlr tl !àrt lt
mtt ffi tr rrwrl çfahrp ffi& tn nrmt llË
tär rb*t drrrtlna rC rUnrpttc d'trlt*r ltlr öf
lntln rnr rnrt dtt tr ül,wvry in rsm
tüm ût ttr grfn Ëüt$ffiÎtrfrtrÌ"ìnr fÆ)r
åßät hrr r üi* rúfidg *Tm er S þücþrr lt
þ rotrr mlil mú åül,tm rt r rtfl¡Ë&:ttf Çùt
;rtr b r*ü ttr p'*rytrd trM,tüx {Uäütüil çttt
¡cmlthr lt nr rßn fäüú türt bürtñ sr*trtrt
rthr rt*rrm mfnlût d Sdmû,fd,r¡l tßh* üfür
rrttürütr tttfrr fir fÉû ln nrrrrrf rplr rt n
{Dürn ftr æt,m ffit':rrtr mrilrrtln;



{.

crüttr'rtr Sütflûtty rûãr tr yrt tt {r Fhüüfo*
lrrtrûr¡ ilp{ütrfm lr *mc ft bü ü.ã rüütr
:rtÍl tärt lrlr tbrû F cú tb tÍ]r¡ fu
rpttrl,ty d rrt bmlr tr ll fmT tm ülr rrtürrr
o{tü rhn áqü {rrårtr tr ,Ë[ tttü]r

t r*mt ümrl tùlr ur try*lËl ll
rrr rntümf'r d rËÈ¡ nr fmr tuüv úrü âß8ç
Ibr nrfr*1 ßr lffi Ë olrtlqrytf¡lrrr {fit} lr,trp
tfn ür rrüfrt{n rú ürüfrr tr fm âGbr

Þ ffrO - ISIS lr tr frlr rr rry làrt thr
Frrt r$ffi¡tf er pÞrldngúrtl lt*q)îtt ürt .tßh,

ÆE Eå Ctr fhætrat s r t¡f.,rrr,tr* ftrtr tr û.
ecre¡crr ilra'D.¡ æ1- {p.a,f.¡ ürr ponrË[y ¡rs
tn prrtf ç!f üt tütffl iltrrnnil f'llr (r*nrtr I r

fhrr ßh - I 1¡¡ çrrfgr fìrntlür lü thr
fdilüür¡ trüim lflh. ðuoürn * 0*tnE (ffff¡
rûttr tttt r¡f frr¡¡mf¡,fnln mrn tlnfm* ËütG
q/,Ðrttüla * pttrrnrrthrtrol rtlnf*tr ¡mctl*
¡r[lr urW tår tnffitl* rú rrüütü,lrr
1àrr rîrtræt tr bnfl * üü h rerr tú €h¡t,
åCh rfll ¡fgbß l¡ rnnü,årr m çÉúnr ürn tlrrftrûn
rffil*rr rtú m ttr üfrctr CIú ürstffit {rrffi h I



ür

frtrrúnr dtb t* ß¡ r tr lrgtn;;{:$ ß* ltr
;ffi' oú l.od, ff th; fragr¡ hËüt, tåær f¡ rrftrrm
üú üt .-i Ltnt rr ürüt tårt tÈõ gr rfüI tä* üfrrr*
rtttrt rt IFrt gna$,frfu ¡rl¡rrf+rthrtl¡ Eür
ætlngn. tn rúafüfi te ffir g*r uá gsf g¡¡f¡
f*ffifru *kffit*öm¡ tllm *r rtrltrr rnlú;m ltrt ßb
iü ts* trmntttü rt thü ,ffitIffi lú mg rnrlnlr
mt SlN,ütrt n¡ûls*

rt orn ãr rttü tlrt gmtrrf, amüm¡ft
rtÍnl,*ülm æ fut{H,**ffi d ür putfümr¡ äüïftn
eñrtln Éfr åffi der*t #ün*rr ffi td ttcl
lÍff tüt tc æstt*r¡t otùsr rl¡er bcfü rfH,$fiL
rnt prrrry!p*thtl* !r*cüm üú t¡. *lffir|c rü'çml
trltt (r.ürrr l rül rtttrtrf ûû¡üthffi¡ fieoffi ffi
eillm {l*tt} r

Ht d tär w*dm far *tç ffnürû,
råt*ü r¡ú tgh rl * trsüttt* ütüt.nm ;t; lMtmstr*
(fl åfih *r Fffüü fu Esrmr tårmc¡ toorüü *&
thr ünü?n ry*tä* ffimtt fç ltr Anttmi,r rrf
drnmlrtlm.
(Sl ÍE*f* tffi tr rtllrct üt åßb * I tü ,üht pr¡*l,
*vr rtrtter trrot; *a ltr û¡**tr fham lfftçrtr rrf



l*

br rbrl,trtd üf dm4lr *tüb rrf läoü¡ ûü brçr n
rr¡*reerftttr râtlm rt prtptnnr,l llttür {Frs
ffiilrr riüoFln rlnftrfm r]tt trtr€r rrfiüt |xt-
ùd by r¡ , Ëlñ,cb f tlnlúl
Írtl'l rð rttÈ {Iear}¡,
(!l ctuerr La ùür¡Ë tÊh cctat rrr Èr eætelrlrl
;üü ohrilût ir tlr thntfmr* *ttriry üf rh tü¡tr¡f
€remr''rr (rÍütl ¡ rüt åßt ln h trtËtrr[ rrrlrnc
fl* tår nffrro {ú tt; rmfr lr mür tfû rrr
rürrú r0 ânßtûcürt *ttvt*¡ tüttffil {19*ttl*
{t¡ rusrrüty rry hut xt{ûffir tr *sntrhrü ry
¿mtWorrt{r {ltmrlffi eil mþltm ür;l]tr {rfü
til rr*rr Ël,tr tËb ttrttûrrl !ßüFtt htffi brt
rM !n rrûlrlr¡ vfmrr, mt nËr.ü üËlrilü f, üüÜó
Èrl,fun trÍnc tùtr rrtt¡ila Ënrwrrr lùr üf*tr üt
tnJrotrC åÊù vrrtr tffiü tffr bür ttrü Sfiü
r*r ü*sllltrittdr 6lprmü rnt mttr;lüt tt âËt
;rthr'å thr rm* rürr ät th Ërnrlrf ürnltr¡[], rnt
llüen (¡f,'ttl r tt l,r tbsrfær fll.þ ttr¡ fßf lr
not tbr uly trrnl.tt r ruÞrtm t! llr rrl.û

It füil,ltrr ¡frn ttr ;¡ürr årt lb
å#h * I tårt thr¡r rm th,rr er*nE*erf mrl |l Ëfct



ft

Itr rattrlttf fiü br rlttrrt r*
(f¡ rü rt*#tÐ rtn pruffrlill lq/x ürtcmr,
üf âcb trt thr prr*r¡roætls tffnri*r. lhr trþ
ürrtr rf ßt eu br rî}{húrül tr ld.6rrllrr Gü-
emnn; Ërßl,rMür ltûtlr r rfr,rtrt (l$üút * tr[r*lr
rt åêh fün ilrrnr fü*ryr ir trrhtätû*t ts flüffrn
thililür *lm*l (IeüCr lf,ltlr
ftl tltæfrrfq rfË or ar¡l¡Ërg th ætln d
ffi rym th prffi rrup*fß rrlrplr* tk rrl*
ræ¡rcr rta àcr l¡ rcr:trrrtsrttoÈ et uücädl,l¡-
üiüilü thùðr * fçr firylr' rtroplnr rnd *crg*tr*lre -
r *lt*.artl,s.lly il{lüf, d*t¡n rÈtct *{lln tm mttrr
€û åffii slnor- lt tr F$*rtüt* to.sært*r¡*t ü#ttïr
üffi üü ttrt* ru *t& s,ltl rß dlt mt þüf
Itr þûcüürHrl¡¡ brtr&ßr rül ühãürß crn br * rü
tür tprrlpùærtt s4' rn*Tfflr locnttsn cû rrü dlntr
Iürf nrf hrrtç

ltl prolæelÐg tùc rctlæ oú rrl¡¡d âch l'l l$-
ÈtÈftlns tÊh!. rrùiÈltsrr âf AÊht fllr tab h
H'*rd nlrrr*rr rurrurrilr lnllblfim rnú Írrrrrrl|,å*r
t¡iltlþttffiür å¡ rttù tär *att*üdtlnnríts rd üdlr
*rnfnrtùr drusr, ttmr rm r*rür d bfü {frilil¡rÜ
$r* rill, # d,r¡ rËü lüËr th blsûû*bûrtn þ:rrtmn
lot rn l'r¡h{bttor {irt å#ts þüth cmtrrtty md



lt

ptlpùrr¡llfr rrnü oÍ tbr årtt¡r ¡(f,str üf }r *H¡l
türllrü Þf rn åûùttüåûlinrrslß tt*t dril ffit Crt úütr
tm bürûnr rn tü* ar*r oú t#Hlt* rû$ cnfrrÕr

ntùünhffiuÐ p*fuør f,t ir pomlsi tr r¡rltüçrl* gr
Affitttrürl üt¡Ðt tf lrury: tärl *fft iltt HË i
lrå|,þåtor oryru tnt rn nnþlr t¡ nw ttt tffitnr
m¡te {l$ú*},

Iü GfrrlüË,fltr ü; btrvlsmt dú*lr
¡( nny r{ tuc mrt¡nlrttilr tt nrt br t:sfrl
Ëri tär ml"trttvf$ q# *Uçr *t¡¡ crE br lülrlrrt
ir rf;rfr mtrnrtl ffilaË,¡ thr ml|;rf&æfftm.rf
ü¿etüü otrylrtril,f fflü*r fffirþûr ülff*rm lr
lrF*rtrüË ef tì. rf,tnrtüilü tü Wrtfi¡ rrfrrt nt
ÞtrùDt¡ürl r*¡rssturç*r

t. WH$til*ffi afiF.9H.ffiJffifitTt$i.

tüð¡ ;trtlûü 1r mH r*fn ür htÕ*

çh*rcrr rüfrilrln lü ür rrrnårl{tt rmmtrrr r*il
tä th* Þrhlrl,urrrl ãwmi*ttr* tl rttÇt rfl tffi
r¡rd¡ to df,r$,næf,rb *n*yfffi úh cltr



lc

üñfurtrrl*Ër thü *ür tH,nrrrüüllm (qhtl
d,få b* ffüû !n r*üxtn¡r * ffifinM
ætlrltry,

Iù. gWrf Foerùs. ru fl,rlt¡t tû
{rþtbút ghe üftt g*frlprçü fitno*ryümph¡t¡ (üir}r
rnË ræaaÉl,y¡ rt rc¡tfrrtr lltlbl,t d cìt, t¡ tùt
prtl*rs¡I mlm¡ rüffiü d'tù * ræmû ürÐf m
fïi¡ttbÉffi tlrl¡ * Hl * (llrrtülrßnn d rfrlgldmi
bËafd. {C.g{i Õ

Íu urrtntr üf thtr fmü ;Éfnt
ilr mt*r
lf) år rsntr t.nhåbl,tlil ff fñr foltüürt try n*
Ëffißf cf rnt*vl,ç¡ t¡ *hr m¡rtmr ñt p*rrnrhlp
rmnfi*4ld¿
{S} çlrani,s l¡h.fþÅ$m¡ lr *1,ûh cr's .¡ttï|,Þ
ms rrl¡¡trtmd rt m fWmúntdf ölnûtat 1rä|,
!ry rçrnt# fntxt{,gr¡ 0t t}fpr

nFp $rbtbi,tr *llfÍ¡rlüË[ü lrrrr;r.
rúbffr ttrt Lrç tüær t: låt*r tËtmmtr rÐ)
rattvrtü,*r I¿Jil¡SS mttrN,f tlnnt br rnærrt
þf rrrä*nf üü ùf {l.r¡,yrtr¡ t{rmr å fedm'& (l}.at}
rn¿,le.Iåffi r#iletf t¡ vrüf ¡¡,srü; *n¡l¡rt*ry t&ü
ffi ütrrr rrr þr qfrthLrffü sorll¡ rEú {¡l¡ür
(t?{ô}} rdt; rM **shrnrohE (rsgry)r tt*r h



10.

olfntrr prrttÊlo €orf¡ffctot ef grp tr hleìr l,t
Ëln Frrl frr tår tûoÐt tþtn i¡l tfr brrf¡ l5le
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FIGURE 1 TREATMENT WITH DFP AND BRAIN CHOI.INESTERASE ACTIVITY
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FIGURE 2 RELATION OF ACH TO CHE LEVELS IN THE BRAIN
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Dilûü tr tt*t brt ä.t ürüeÉti¡ Srut ry***
tttrr $rütr ftüåtr t#t Frrrrrr*ttt4r nü ftfüt
M Fcr mtt üfrrlr¡ ürntmrte
lË* * hr tür ürtnr*t ffiü tñlt i'r faåil¡ltf ffib
üil,$tr rü¡f oùmü th tfgbtd üfry rfthrü ttry
rry ¡Drner to r pili$n lmçltü*r trtr¡



S}l

noürüüsfor trrËh rnt üm*rt tlff;¡ r 
,

All r#nrlr rn $TTF tä ürfr Füür
Ërfnfnf tn r rtmt*t ruffiü mt rt tlr rrrr tlr
mr rtrft* ta I fñßnf l*lrtrfrr h trn* frür
I fl¡f lr å trf*tr ür S¡üË, ffi* ll trtrlr r*r
rrrrrtt rr ür úrt lÊ ût ürlr nffril,rr * üril
fr tr t¡ t rnt T¡ ilf ütrtl st gåtlËr fr& ffi¡f,
ù¡¡alvrr * cto*erlr thr rr¡mr ed ff,g*trt rt
$" rltryr ll þ¡trr¡rü ro tht Ír tùü tS trl,Ilr rnü

ffil ffir fr mrmt**rl *.tf ft ¡pl tü dt ffi {ü
lûr fur tä* t¡rl þCfrnrit frt*ffi tr rçrrlHl
rGb úryr

on ïÊù tilt ürf r rrß*ü; ff ;tttrt -
Tt*ùrt r*rçmwr Ír errcmr,*trt rr *tffi,*ing m
|r¡t $ tår ;prl**t þtrffi ila ürrt tt ür rltrlt

th prr*strfr üwlrtl¡n frn fit * *rf, r
{f mr* & f¡ lrtrtr ¡f, m drp n mlnt tmtt
til ¡lHü¡Ül åú ttt lt*ilrtrc rtltrr ry ür ust
Þ¡t¡cünfr rrll trcl r D. t.ìrr F.Ecotr¡lr
Õvfrt*mr rr* Tün unnü thr fL. #ff nrrlrt
bmn|tffi nd ttt fËr vtnrf Hryctüffir ür
{tt¡fxmg* brfrrm tHt m rff tü ltn ryrr*lrt r
ula¡¡f gmúææ ffiür

r¡rrlnfer I8æì nÁ E¡al¡tt {fttt} tur



3l¡

3rp¡rtd rürt or* lry I * l1 1ürq/run trirt, úlrrt*
frtÍnr tlüü trtrt aÉ s trürt fif,tf ffi¡*r
*ff açrf S ar rþær * O¡lË* ürr ltr óffilrüt
ryrtfrf - rituü pdorlr sGrE S ct{/rur
trü*f ¡æt$*ttð rt + S*T*r qfu tffiüt tr täúü*
rrt tert üür¡È ffrr n¡r|trr |f,çlcl ûú lf*t urnHt
ürrn rnû i*; rs cf rn tf.f ß îtrüt þ¡ffirr rnr
ü$frùil,r mffirrr hlrr¡ Tùtfi :rf tr trrllt tn
tc tbr fmt lit*t t,d,ü¡û,^lf rff rui'lrfr ffi tlfrnl,-
rrtlm ¡rdrn*trrr år ürlning prülntu ttü
rtrU,fft¡r cú t¡ü lrrrrrl ¡rlfú dær¡r¡

+r rcrtt¡ åûrlr¡á d,fl ç b El,üa¡t
rrlffi*

lbr ffi$- Èilfr ot rlt für rryrl*ntr
r;¡rtrd àrr ûrü tìtt rtffir lr r rd¡#ü;tlf f*r
ffi ÉUËttmtçs fú Tm åÊþü H þ*rrlmnr
lpæffånü"lpr tt hrl brn älûü ltlt ür ffit lü Æ[
rr,ttrbür rt m rnümftr rctl*rl ryüru lr dtürclfr
m*tür to ttr þtrîl$|rr tßh år srrßr íl#fltril,t
ûo r¡rry rtffir¡ Gh8 fu ætr rt n¡ rrnrú Ë¡l
tte nmnt cÉf âSh ilt ghe rürrryr H ltrt Gtt ûñtt
t; rrri m fir fffir tc lñr mrt rú åßh{r ïrthr
r¡ænnl,e, !ærtt r¡d fnroLr[ Írtt.ll] fü¡ü ttrl



Sr

frtü rùod¡¡g htrb .frffuf p*duæ* ffiin {ü ttrr
[*ll,tr ùft¡ hisbü ûht mtlrtü rr ï*ür[¡ ärrnnr
tültir¡ uË ntlx üorffi tùü rdrrl,Ü dtlr üfuilf,
gürûrntr. fäfi nt ffiËlrßt * $ü ¡çäfrr
lltürt Wütrttüt tfrü rrr türt ærttrl, füû
nlr rùmilú brrr H,üÈ gm ln ttr rmtiltl*,
qütxr üü Tüqrl rabrlr rt{ñ €m tu k rûnlrf ,

ffifät ö lûûgril,,g¡ ,Itroh må htt ([ilOl*
ffi Ëf{rt i|..ry nr tur nr rrtrttrn ütr (nt
Dtsü ât[¡ l¡¡ r prrfisnfrl türrt ü(n rÉlt l, Ëü]
tlmtrt rüffült frrf*xr* Eur tr *lü rmltrrf
üfåtrr r¡f thir t*ffif üpüLnüt ft rr rrf¡r*
ln tt; ftll-dn0 tilh e tr¡ü¡¡ * lllsrt trrú-
trß&r Swt ;r trhn tÊ hr * iltüttr rt ttr
*¡mìrþå*4t[ oü brnrrtmr rrrtrr th rlrylr r
tîl.t *f rutrf f*frúüffir lt ;rr r*l¡nrü ür*l
t* ûü*n r ryrltrl p$cnuå ftffir rn mËnü hrt
to ül rtür tr lffif lft¡ {¡nftnnrt vlnml, m
tl¡l$rüft mrt mfr*fr rü* çl¡nÉ, pnü*m
mm)+ ftitr r$fttn ûo tgnmr tü; üutrrn¡f ïü
rrr ü[n tr ldfu*lr r hlsffi lrrrl, frü rËrytÍ,rn
btæfnrlr' rt iMsr ¡rrnr lltrlt[r tl n¡rnt
t* tlr ¡xultr ty rrnln* tñrt äisffi æurtl fhl
mnt kf$ä mrüt t&r firçr hl,ûffi oumrff
ccrtl,mf rprptla rüff¡tmr t[ü ü*c r rpattrt,



3tr

prrtrruur rciffil * *ärt úr¡ nm rilrpttfi ütlrytoulr
frtr ürHü tü {üfinfrfil rü trû ltt

r*rutotrrr û*ob{.po rnlnrtlp äirürô nr rüå* il}
ttrrrly o ærplrlßr1 ffi¡¡ lr rrffrtl lt
rtrttr tfrrt trt rü rdrptrtrm tl n ffr'tnütrÜ
ütlmlü lr ürrtlt r*¡}rt Ð frunt¡n rHf,il ml
rtå* rnnru nú ¡r*r*tlrurf rtryt$ål,ltfr lhtr
ir nüt rn urrrrnnrlür üHpür trtr ¡lruËffitürr
It k aot ffir rülüf rü hr fi[üf lm *rffi ltlfr
th bürrilffir cú m rilhrl rt m nrurffirt n¡üt/
irll[ elm potat rr cqltorûrl Ër rrrnrr fmtcrl *
tufr¡ rllxaltfnn tßünöü¡rf Doütttfr Lrtttq nr
ftnntcy bS¡rrfffir âËmt*ltü tl rtlrrtl,nrl.
rüfmtr cú ll$t S ürüû tt ûült m rrrftf Èr
rqpr* rhat ffiy rtrrrr*1ltf srlr rätara ü. lt¡Ëtrt
rtlffr fit tlrt ür ürßltr üil I ¡ælrtrttn brp
trn çffi mt tfrrrlttmr* frrlârr lt cult br
rüffilË r,ärt ür üt¡tt tr üËgtrt¡ lIlil¡rrt |ü t¡t
rfrrrfutt rElm,f lr rutl¡tnßf Ír,Étü ttn lürt
rú mml, rntmlrr rh¡rh rmülrl {üu mryrr fffi-
tåe) ûe ¡f,rtn tfiü ûf er¡ù

ttrru lr n püfñ tl tntl,mi¡E rf$
*brm ffi rpranlrt{m trryillrErtimf r Ítry ;tr
rFrr tr *üm tütt lf prúmtffi ü rillr tilt {¡¡ tr



8ûr

Þr trrn r¡ r,û r¡dü af rtårFtr,rmrr tha rlr
rûtüüt sonlû är:rilü tr ffiü*tr ltrt trtr t$t
ütil lr fr¡t nüFr f¡* ünr tln* u¡f tttl* rr tl*
üÈsrrürr uuf,rr c¡f ürTtrw b-rrrmr. rüfr
ffilü trm bcil moryll,ûhrt tr sffffir,t|ú¡¡n trlr*t+
nHüúil nftt ümr; il ürñ lilrnrry¡ *tlmt*n,
äidmr fm*t,|,ns rtfr

*¡rt {rtr r tür Ír}trâ* nr rrprtil bf
ßErrnrdç¡ t*üü tr ktt {fmf+r lr rttl,t
çcfrmtr rüÊËûlilf rnrtlrt* nr rrdr rt trüftnll
f**c*r rfffi tn:lrtryç ät *t n¡ tüüt ttrt
*rtlrr mü vtxrl, ml*rtr üt nrr úttür l! m
rüttyttp urtlt lrffi ün tlo trprr trü n|múltr
rlrrnnr ffir lllrrn fn tibårr

lf¡ SB mY mû ùr 5 rËrg¡*r trilr ü
& rrttrl,trr tr*hrr lüO {Cr*

(r) rtffi rrrtr rrrrq üü Ënr flþ
ü*{nnrb. mflchcû,tnnltnrH rlrú etlr rffitrü[
ft ..u þr ü*t ltr r*ur üF. r.trr rffitrnt iil
rugG ltrell¡ rk.úLúr Etlûülf ht,glç frllt
rütttrtil d cüB ürr cütti#r

ttl tu trt;rr rriür ttt Gtr töå ;f
Èrtr slñPr to r qrrqt c.û¡fug.

rfr flrrt rçfrnrfta l,r c-ffrtrilf



llr

uttwr¡y urt crprþt* rf ttrtr ü* r{|6üüd trþ
frilrllr ltc trn fu sbû Stl 1gr tut ãðr für
fffrrrf$¡f¡f frlf Ët ù tr rf,ta rtt, tlr b-
p{ütet {m;ttñf ür rùtrt tr rtæ rrtttü*t
ht ffiüü*r t rfdüüth DñriþtXlF xct gl,væ þ
ür nfi*r ll rùrl rimr rt ïlü $nr ü t*tia;l
tüæ. ut n llúfeæt rDrürf rd vtnrl
nlrrtrr &t (nC ffii åGtt lr +qt ¡ &rnrlxmt
tÉl t¡tt dtfftms fllnür d lt*rdnçr

ftryfW ü * rnüülrt rrr,;rtm d
& ñrtrr¡te ;r rütrtaa þt fürÉtr lornr*f,g nt
ürn*n (fsttl r tîrr ütrütpt rrf rdrrår rür trr*,
sW I ùrl ür lt$tn{.fficf rrf, rrÉgüilrÍ¡üt
wl*t tvü lhr ? rlrtr ü lrtttrt, ttil *,
trlhrt nrlir¡ in tm *nrt fanr cú &t ryTþ
rrüil m frrl lr lmtrtËtty rm*trtrü d,ü mlr
rr¡ú.l €ry t Lrt tb l.ft¡ùrnd ü¡ry rû
rçnnrrrftInr Ëül {fftü mrrcl* ifûrß ffi¡rr
rrsry ralrr*r ln rrot ffËp üFt ftuùd¡C tetü btû
8* rüü lu qrf t*b*üilürttûr ånfrrfr fu ernlF t
rûtt tûS Ght vr,lu* ürt lsrt eüiltfft of üt
ll*fül rl¡# trft rnlnrtr ï,üth lfr ffir ñr
lüfrrmn Þrünn rtil fro FaîFl l.¡ tËtr¡, nsc

oú rrqllrc to ttr llgÈÈú rtlql euu tù. 5 arrr



**

{rf tüiltü¡¡g ñr ütrtl,üt{ürfty *lfÊúftêrnt. lor
rttr rnnnrlr lht sgrrll*tlm ût prdrrmce r6err
*tü tr ryüffi,rt filür lrtr; tt*& dth GjhS Ër +

Ðrff" ltl* nrætrtt'x mr r*mtflnrnt rnt lrf*
ffilqrfrñ th r üt8r*nr lü *rtr r'Hl Þdnt * ü*ü* ülr
Sü ít mt r Orli úûü *h t1¡l nerdür frrrt
S rmrü (lttflr

ttm* ürnltr rc lnræ#rtrrt rr räd.nf,
tüñ þteh ür rntrrl¡ rrür rrt ráryttr t¡m til
Ght sfnür in lñil tüs t¡rt üåü rrü b$fl* ntrr

tmá*ty ln r rrnrrt ßfß¡ !üÊttrtr wl,rmntrl
fffi$ú,fû$ü lÚ rdnf**mt* $*l Cå¡ rrni-rlr
ü th otìr tmt1 nrtr Hil mtt*l tr thn {d*
åËT ñû*f,llrl tÈtr tl. t¡r tr ûfm*r St ftÍÛîrt
r¡1ry rË. firgrntll tùu rr Jntüfd by th
reffitltffbelå$rrcf M

llnrvsr lù ir pmi$r tr tsfiü,pcrll ft;
Clffmsar ffi lS,û rS ttr W güfrryt rr rlq*'y
nr od rsffif Fttüü*r. - sü nmmrrllr tlütñ
ürt*üg mf fl,Ëtffimr ln trtnft*,rrmt âú htrffimt *
rt*r thffn rnr # ütÍuw fü tÞl ¡gm 0ú fllç*
lrtt* to lün rtlilrtlffir fu $'ffrrm fn mhrr
*f ¡tntsr* tl üÐ r&ilrl al¡w ;rr pumr fr ürr I
rñú tål ffi or¡wn rrrlnú pmll*l tû dry Tr



lilû

å ¡fr¡rttm ri*üt tìrt¡rûüi tr & r|rtritrf
rú får ärüÍrr ûbüÍH frr lhr [rn.^r lr tt*t
t¡ f¡ç*içrrtr rt|t hts n pc,ülütl,ltf rrr!ütnnn
ll lr ffi#r{ r¡r{r rrdrptfrur tr åælr frr fit
rt gffrtñt ¡ lrüå# tñm Ût ltt;pÈ üo

rrlsh tbr stmtril ar¡ærhtfoc¡ ttull
trnft$;++ e mtrr of f}lfir ¡ç üüürüft tüiütr¡
* tttr mmúü lhr tnw m,inl; ü{sü Û;Érü
tl üm t}l müü frrçrnr{tr tlm*çt ftËr t*ìrr
tlltËtr mt oú tü. ttrr r3r rËi rúrpütrr ttn rhr
H{rt Ëer rnlrrtr rüta$ frnûr ttr ll*trt rllry
1æ¡ oftm,

!e fiq tr Î*trt trúr.ts rr[ry crdtrt
üffi I {rw m,r rüt *ffsnr *hr ür àrs fr lr
cht ¡Füqpü' ltr üü.ffcmr tå ürpH ltr rtrlürr
$nrlfy rin,üfitrrq rnd tlr a*ultrttta brätn
fudfvftnrf rfÐä rüd Gh3 illü *, OrúÐr ùû úrf t
*br ü¡: r.cær¿rtüm ct + Sr{t ürtË{r lrtt
ut*Énü rM Wr ËÚ,,m tr ür üts*rfug cü lùr
ffirürr rt ür}ll * * t lür mü*rhÍlm ff rpr,åtrl Ffit
trmr üÈsÍl rs cffi tn ö oe{ù åf,tü tür l3q|rf,r
ümË Þûlaü *r qstrrrl*m üm orû{tr (ft dtütr
rË*tr otrrrlnülü fw üprtre,r, Hdrrqr&ü br*
ü¡m $rü r¡rolrærË ;lr o ors* frr thr [rl ö oö{t üfü
lür l¡r namr;linr trüb mú tm¡Ff {I,Snf }r



r$

"rü |tüt ümttr lt n| lrüüliü ttrt
Ir gñß trtrnl,n tü frttt*l tüf 8fry ffi;
ht r rll* rtùl rrutlr r¡f ff¡nr ff Sr
lrff¡ft dJr ünl fril gn rdmfrrür lä rlûr
tc ld-ñr dtgrLÐ ¡¡ tì. ¡rfr-t. tlll fffÈ
Gü drll rrrr cfn b ÐËÈrrs¡fllr
cf *##bm;lrl tfiù tr td*rf, rr m mü tfip*
tftËr tryr rú ttrlmrr $rrr fnr ffi ffi drür
tïtr Sü fütHlffiü rtüS rnilûffi * t¡t;
W rl ¡*rlnlrnll¡ brllrür {rnrt¡r¡l trüt lür
{rrr trr lùlr ru:r nn5 I rrrtbtr $r
rtxf ¡rsrlur rytrr¡tn üf fr flrnp ütËmr
m¡ nü ffiürÛl ûht firy ltt k ür a nr¡rr
¡fsæ d 'rrrr*fr lr Êi¡r=r rs:-Er =rËr
m rrrtdmir ft rfmillr üfudlx*

ûä frtrfurililtnr *r ümrhl I
Ittl¡r ü'ltnlt ütilr¡fr ür tttfsm rr*
* r¡{Fñ lf llt ln rer m tr r*f'sü |r ür
t*#Fmxr * tr f[ü]t üür üftil ffif * *Çr
üúfrr $*y tÍtûlrr tm rr:ß¡ÉsE iú Ëü m
nrtrtm mtr{r trl ,r *llr ú1ú ür ürlt n fryr
H $æ lþ *rü rn* e**¡ If ür tffinr r
arr f $lffirf m þrû¡r ril*y r¡æfftm
tr :r çtlnfn ffi tû ün¡a lr r*d tür lr mrry
Iç lür *m* $ttf rpüt* lf k llrilü ñrrTÈr



lü

oú ûrrnp ¡ rrptdltr fifih ç ûc tbr rprttrl tr
Lrlle8r ù lùr üFrilt ürr t rtfüt ryüt lùr
çrttr¡ al¡rtr¡ d &ry I t rqrldl,y .rtat rF ù
fm Éfir¡ fiÉnfr úã ì¡ût fu lüf, cfrîtt rHFr

træà e sDsÊtrtlil rûü .il. fryücft eqrtlcr¡
flmîùh tbrt rüf mf f*r*rrn¡r tßl rsrl lr
rlüüö|tr (tütt {r* tT [r r nú\r ttftl,erÛt tr] nr
tirçd,* r llett grdrmr *e lt lr tt nr
tffifr¡ r frdtl.m btttl rul rmnfi,y¡ tbrt
Itilü lr nc ttf:i'rm ûE rrtr lü rallrtttn rú
rprtlrl rüd vtr¡rf füüü n tlr frllrtr

für fl,úrt rrqrttu lr prtråty Sûrt¡p
ftcú s tùr &tr nrrnt¡ rißt ür :lr¡r rú l|r
G¡¡rït lì¡r rtrnrt ¡rr.drrmr (l'ü €Ht m4nl,r lr
Grry ¡ (füft ffi¡*tl tr n tttfcut tr iùr rfçt
d !år ryrtùrf, rnhrfr {Ht¡h gä31 lrl &ery l,
{ft#t twrrct} r

Ik mt rrerytlæ l* nt tçürtrt
tf ttr trtr¡ ft ulrrrf {t.il €t3} +qrìrlr rú
€ranp I rbm r tilff, trtr n{ fmnm fr ürtcn
to ttr po*tttvr ür; thr. ltr rprt{rf {$fS €h¡l

ui'rrlr üf €rry l1 t*m Ë.ûrlã br*r tür
prtt{n ûûrtr t[lr ttffcm ùrilnm ür ;rt$
ü rtçtrfüil rt çrthf rnt t*üttr Lütr lm tr



!1.

gtvn r Þ¡rülrlrtlur mlrnrtl,onl ütcb fl,tr tät,
rtro,qt ¡rdcær tàro.7¡ trr ttr fclld,a,S rgtr
(f ) âu mfmf ;ùt& r lrturrl dmrt prÉ$ãrr
tH. th yl,n*l flr rmüúlú ü¡ú üüð trl l,ücrün
tt rtm¡l ü.ri,ún rr|úüy,
f8l tlrl.lr¡lt rr utml rtrh r rrtüürt ryrthf
Fdrrc¡ ffi ßäüfäf, ttr prrúr*rú poüfür
enæ rrlr*rlrûr rúll ont{n* r}c r*r fnfüil
ghpl'trl rt & l¡mtrrtn¡ ßltür thvrrf ttil
ruttl,ü ¡erúsrer $ãr bt útr rttbrf I,HrBr tn
LrHrtr tl¡ffiotlr fm tür rtf;rrta (lüffi dtt
lrll,S, FCrf$& hrüttl) rd,rfætmt dfå rt *t
tü f,nrrlt^ltdff rtrüfitü m rlrnü rtrry ürr
þürtr trn e*trrTl unlra,lr rllt yl,trrf Füdtr-
üû{rr d'l td tc ü¡nr thr tl¡ttrlü rllrry rhtü
tr th ü¡r to þr rdrüt*má" rt lr ffionr tr
br ææÎrË türt fu &rry I tæ €tr srlnr,lr
(vtfir¡, d¡f rhil r frrtrr nrtr of rllçldtùn
tlra tt. ery I ttû W (ærtfrf) rnillrtr,

cl,üËt lfittv*t¡rlt t¡tr nr mt ¡ürrutüh
þ ührßû {r pcmlbl"r n tÈilür rpmtrttror Hsil¡

trlül th drtr *t*tnet frtn ttr rol,vrBr KrIlrAr

rrr ßtüslt br fntrç*rteif ln eltrr tryr ttm tùmc
ptçorerf Èt fræf, btcnrrilg rnl lmrttr tl



t!;

prütlÆrlrr1 thr fn*üil,f,ttf tr mt rrltrå crt *.!
$r tlffnror Þrthrn lfSE frô lü Glt üq¡r nr
or ell pcûfilm tnram llÈt - glc{lg ìrù¡t r¡ffi
ttfl r çmrl frcnr cú rlrytlumr 

]

;uttåtr úrtr æ lür Írll.rt. nr rt¡üttt
þf nalnrr$Ol l.trch ¡ffi rørßt (frfqr l0l nt*
rrlr qú tünr ðlff*|:t rtrd,nt ffii tu * ür
ßrHrår $t tñr üü$¡Ë nrfpt ü* ür il¡¡ûr eql
H fs rùr rl&r ürürtm fudùvtùrllfr fhr ¡rnryrt
{rlr rhd t'h rn trnlr ll H,erc* l*l*r
dIü ør*rf prrfrrmru àd ltt rs eætterf 8ùf

l¡rr[l rr rln¡rl rairrlr i,nr¡ürtd,f rfta trttüt
: ht {¡*fùilú HGh 1ür *rflð¡ tüümltsr lte
rrlrttmrhlp rbo hlü d,Èfn I dlffrnr¡t rtrrLn
(sir s¡r t1¡1. Særr[¡tfü! lü g[ dt* frtlrf
prúsrur tsür üür t r * Or{lr tf , r Orü¡ tff
- erûlr ttr r*¡mor ¡# thr thrr; ttltr tlEåånr
eorrd.rtlcr rl3 . Orlt rafne il¡bcfr I o t ll:uar
fomr$anr FoffiGl tlr i*pf,þffi €tB tr¡çrtr fn
th tåror ¡rüFt d,ûtrrrt¡ ti,nrl tlt. frl hfûil
cstfrrf Ghl tbs *¡ttrl mhrf,r oü tf. lûùr; ln
rtrrl¡t.

fhr tt" ffi ûrl þr Þ$tü ffst.edüt
rnü lüft¡SoÛn0r ftr lrrr rut rüeaOtt fffùt ertne



tr

nt nürrld,r rrft*¡rtnrr lñr tl.a rtr|| s|rt
rr fmrüm rrt rrl,ntrlrrt m f* tüf*
itr últ tr ilËü üünlrü]

f,hfr prfr trtffirl D rr tmwfu*
trffinr orf *ür ür ttrürtnnr lr tLr ütrúmrr
{rrrl tr rt #rlrr ht frr tf nlrrlr tlrln
ärü t,mt fu ür núr rrrmü;rrr
rrü l*r rtry$r tlä ft ü{ùü rtürlltu trr
t$fu rtrrlrr roS¡t*n r# ;rrtrnmr rt ffi
ir tryrmt $nr tf n* ffi rü üñü* rffi*
lnf rfr üttlilür ürr e rmrdrilr rú ffi äü
ùtrnrln lr u f¡rrlmr nrrlr rËr¡ltcr

å ttñtrSlllr rrrlm cú üü lrüråç
nr nd ff ñüilr (tt#¡r H thlr .fTrñU üt
rtlry Èûü*trf tfrr *r rtt rnrrt *túù mt
làrl qt tËtrr lt clrtr fu fl[rtr f rL
rrsr ürüü üu ñ tåtr tïl rlú tld; trþîrffil*
üürË tlrrrlrt* tiù ãûr,fü $il rnEm:rlù

tär tt fir sre¡ rnturf¡ rH üffr
$il* Brúr*mc m S. t¡*ü {rHË r I üry

¡-l,orl, r¡fnsû l¡fürfff àorü rtfrtú üt
utmrf, Frdürtnr thtr tilffifr ür rrrülr lñù
& mrttm arr**ilil d ct8 d$ rryrlürt Ëþ
frrm ål çnrrt |l üñ p*ttn armrlrntnr
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sùtri¡¡ô ttr thr ßrrehf nnrumdü ¡d fmrtt
fltäpr' ñir r.ffilt ûælú panryr h rrttm.
rilimú ia rmümc* rtrb tùr ¡mü Do*ltlü
tt ;,tßhr f. mnrf¡¡ nt 3m*lt¡ r; ¡?e[ltü

lf¡ r mÐgüüt nrlt*' tft Í¡lLâr
ü freñl ü púwl{r r;trffir d ãËit$rtlfr tr
r tttffinr¡ ltrt fu¡ tt tr ü t#lüstlil rtürtn*l
tbn 1¡¡ rpmùûrl,rnr urrtlü ûm br trrrr¡ rû ü
ü¡E[üt!*¡t rttnr$fir lltr rnlmlr btrr lrtürr
ulnrrf ¡rdrawur Hgf $8 rnl,rrfr bdry nür
dryttvc dff $rtntct rrrtffi ìrtü,t ülru*|ü llrr
ür ft.{ütrg*ladl räpnrr rbrå¡ thr lç G* ntrrfrr
h¡fotr, qnlllyr oorr¡lrttsr ur abtrfudr
¡¡¡ fbr pt*ûr ntvtag (sl*rüt*ñ| ßrllr*r lüt
hfub Süt rnl,nrlr aÉü^qnl.* ürtr fffËt-fcüry
mgunrr ffi. gfr*fy mr[ tûriû ærtf{ t ür(H r
'effiË{r tb pcdtivr e*tr[rûinr
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t8l hrfonrxr ü tr¡r ¡rrlrinn lütü rtú
ãstttûrt GBr

ålt k tttr ptürñrt fn tlfu ürctt¡r
tr fln norur*¡¡ þrot nË tümütt {tÐf0}r

ânlrrlr d t t*rrl* dú t3trü thm l

ürür rf ttr üf tn trüü ü üÐ trtÐ.ttllimr
üü $mllüf mü rhn hrhlç ltl nmrr år htt
ìr rufiú brfm¡ üü ll rnlmtr hnpr hiÊ æ rnt
rhü rprttü $rry-¡ $r lt trrr tm lr$crl
€tü .rt üü Ttürl þ¡nttm¡ tbür rrrltr
ttßdür rdrilü ;f.e ü. üßtr mü ümff d ¡rp
ïtru ngrrlrmtrr

Heuvr¡ cre*rrl tfÂr mhrtrr Snrl
ffififrffi crrrl,rtl,.lar brmr cu rilü md lmn*
rry rhtrllll c thr rnl ttür t i¡tr nrntúratr
cú m üill'tü ey's¡ ürurr lrþ \, l*rfl| mr
rfrl ffi ül *r t*gnttvr o*drüorr ürnË
trrrri,ry md Chû*

tru rrf,ear üt tm rrrr HüË nr *r
t¡fd frn ffi ptfrü! rlilmftr hûra! fär ll* nl
tr omttsrt g$f fu trÉrt* * Cættr nt
r#* r Bq¡rrs }.tsh H rr rgdn tEotlhcr,
u mylg,l. tir *tlt ldnlr Düúrill rHîþ
lüril thil'r nel' ffifirlrrlü c thr hrurrûr rl
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f,mtl.rry ltrl nærr ht tåaûi nr rrr rt¡ll,fl.lüt
d"ffmso* *¡ tår tlrüür l[3fftßr lh¡ tlrûb-

;ff¡lffr *r¡ t& æfy ü* *tcä rt rll ,riffrr-
r¡*l*trd thr ffi F rtntnr¡ bt th orylrfm
Jrrürt srÂy tbr ¡,Oñ 1ærl oú r*gþlü¡crmt.

Ihm nrgnttr: rd,rttmrbtpr b¡mæ
l*rnfae bduvlo*t rn'd mttnrl Chß ce¡,*nú

*ormffr¿g fLåå to rrl. r nJer thsrtfsrl ct¡mgür

It n¡ rrgn¡rd tb¡t åËh rld Gbß wr uüôil fq¡rrtûr
gfnrt¿{¡ c*t[otl rÍül htrn €h3 suld nrt h tr¡n r.
ra ln&x ôd åcb mrlårt*o tt fünrprrr fu ru¡nt
tt âÊh rtpr{Irbtr mrlð þr t{*nt¡t drtmins üf m
trvel sf gh3 srð th lrvrt fif åËhç fär *tnal
frn¡gr ûf âËb nü çbE fæ t&r tbr rrfn ûf rtrli{n
(e/S'n nüIyffi. md nÐ¡.V&ü") rrüc drtrnånrfr n*
t$r rtmla dtb tln gnntx rrlt¡ S mb þ CbB n*
tr¡ frnt frñ¡¡ùd tr b. tûr rtürtr¡ dûh ttr ¡nrrtc
fffir*nf rþûltrttrr

tmnr¡ tblr lnmrr rttFtrtlrrd tå;
åf¡frrnrr dth¡,n rtfitnü c tlfúrrüt tütt ül
dryrtfunr** It fu pnrfhtr türt d,ttrmrr t¡
tr* üfflnlfü ffi¡á t ra * æ rrfrtffitpr rt
nr d ff th rür¡ ãt T*ft*vl rsrtlñüüt rt
tb athrr :$ årt t¡ft ffitt mt çfrlr tår ¡l*fr
tlrrl tffi rd qntfïr üælrtrilrrt rf €hB ãt lh
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mlbrft f$t"rùð ûf, rdrpttft ilert*ürr, fcr ttl
{¡ rürrnr üñ thr ¡nrcilvrtil* trrLÂ¡r progìrËrtürtt
lltçrltr f,rBrårr ffi r*rr rri¡ntng ftqrrottr¡rlyr
fur ¡or¡¡,f it ttpl.lt¡¡ dry t$r n$qfi$ *tr¡tot rhnt
s b$riolrnl ú.tf,fcrær aa tlu ltËü*s¡ftlrml

. *tl* rhlr tat ttr fiFßil tætntçnr rË¡l,Gh dtt
üff*rrtlrts tär lffi{&t, rtr*lnrr ¡n nil+lttmr ltr
üffirrn brt¡cæ E¡he rrtlm r¡ g¡rt t? ff
ft *rç¡ RS rttrlür¡ *tlc thr*r ütrr trbr r*rtn
ürt Nûrffi6 rü* troTqf brturvlcu*rt ü[ffrrm* lür
sr dl¡ffffürc.r thrt sa thr xrßb*¡Íf,lr"{¡rn¡ m rtfÞ
rtlft*ant r! {raty tbr lffi lrvalr }

tTro úetå frc ttr IÞ ttúålür cn¡¡t i¡r
frßt ã* urcd ar widæ; cmtrury tü tüe hrptg¡¡¡
rtrmsrü Þy trbr rrtüom,

Flnally¡ täc tlwy hü ffi¿rtatt¡l ?Ifr
illrt r r*l,¡rtian bsbcx grrFfr+¡f ffi nd btrulqlr.
r¡¡ ih* *rtß c @lehr r*$tor rnr *{vrü üü
toür brrln relptc*, årÉ rurt thmrfsr' fcs *ffi ¡t
Itüîr ltÞüü naånl,y Õü n$trnfitîÍåd, ftffitüen rtm
lk tuilß üü tIÐ thn ntårrltr lr ls tb. ttrtmnr
¡otlLcutl, td brnf ln¡o¡fr.
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t3} Sumr,ry rnd Eancl.urfonr.

llr¡ rerultr crn br nrurrl,rrd ll f,ollo;rr-
tl) thrrr l¡ r ttrr{n dl,ff,ersoec (S, - $¡) fn
h¡rpoth**i,¡ bchavfour¡ rhleh l,r eorre.Lrtrd rlth r
d.lfftr*nor in aortleel Ctr$r thl¡ corr¡lrtlEn alro
holdt rith.t¡ ¡trrl,nl.

ffi

(?) Îherc t* ¡l,nLlrstry r dlf,fcre¡ro€ f,n urre lclrn*
Lng brlravf<rur of thc $t åãd $, rtref,at f"o
rtrd.nl br¡d tror hLgh rnd lsr CbF (RCn * rfCL)

rhor.d dlff,crencea ln brùrvlour. tuo otbrr ttfs,Lat
brcd for the r¿¡¡ tntt¡ (¡fOH - RilL) rberrd ltttk
oa rø dlffrrsc¡ to ud¡avl,our. No råthiñ rtnin
r¡latLonlhLpr h*w beea rr¡rortnd f,os tþe n¡cr
XesrnLng dötr.

A lthor¡gq ln ¡cv*rel plro*r thr Xrrch,
Rolenænetg rné &cmnctt grer¡p h¿w cnplrerlrad tt¡at
thry h¡vr only ehsm r corrcl,rtl,em brfi¡m CbB rnd
bohavlnur, tbt undsrlylne ntlonrle of tb*år r*-
p*rl,ülntn ha¡ *l;ey¡ b¡rn thrt tbår* Ír a ?r+¡rtt
rel¡tl,or¡¡hlp. 6ms l,nsor¡:l¡teûþf,rt l,n tbr el*Lsed
ærrelatl,s b¡t¡mn CbE rné búrvl,qur þrvr rlnrdy
bo¡u pol,ntrd sutr In rddlti.m to th¡rs. honcv*r¡

thc f,eet üråt dlff,cr¡nt rtrrln¡ of, rnl¡rlr b¡rvr Þ¡sr¡
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utrd ralt*r tþr d,ærrrtntlrln of r olrürl rt-
lrti.urhl,p ü'rü sft dl,ffi.Gult. tlrlætß
rtntnr coülå dtffa ln ¿rrrnot:rdrt{sr ;ùrl,atr

drtr*r{n.d both bltr¡vionr rnd ChBr hr rtrsfr

F(}r|tbtfl!¿ - thrt ChE l,r nrrly r rcflrotlon
øf grnrnl protrLn mtrbø|,{ä ¡ br* b*rn dlr-
eulr.d by Ernmtt rt rl {196¡) rnd dtrco*atrd,
rlnoc rtrrl,Ð ;hlsb ál,ffrr t¡ Cte do pot dlfftr
tn bürfn pcr c.nt prntrin.

On tbr bdr*vtqtnt, rldrr i.t brr b¡a
ùûü thet Lttttr rttmtåm hm beæ prtd to
rñrth*r dl,f,frrrnt rrrlurqr of rdrpttsr brh¡rd.m¡r
dû ln frct rÕr¡r¡rr tå* rm¡ &Í.trg. rh*fr br,s

büGûr m rtt ñpt to br ra". rnrtrytla rr r.¡¡.*ür tàr
þehrvlot¡rrl r¡¡,rur¡r mü dmmrtrrtr t co*rrtrtloa
rl,th ntr of rasrlri.tlo* of rcrpon;r¡ ntr of
l ånotl-m oú rcrpol*r*n ltêr

the ntr rtfonrhfp ûf Chs r*d þúrîr|,fi¡r
hrr bsrq dfmnrmü ll wly th* rorü grû¡rütt t#rrr
åtthoügh tt blr bû¡n rûtttrd thrt clrs üfffrr*
.üott nry rtrply r*flrct dlffrrmct ls erl,l
d¡nrl'tyr aÐ rttü¡pt hü þ¡m rrd. to confln o8

ta rcJrot thl,r oùJrctton. Âr¡o, thcr* r¡.r br¡a
no drvrloprmt of tär td*r that äl,ffsrna*r of
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dunttsl of tnnrüi,tt'rt rstlm d¡r¡ ts d*,ffrræs
tn CbB .bü¡ld rffßt brtlrvf,øg. lbc phyrlologLçrl

riár of tbi throry hrr rtqyrú rt r frtrly rfcrl-
letLvr trucl, r¿tb ll,ttl¡ rttæt tÐ rrlrt* ¿t to
Inom rrilrtfmr cf AËh rËd Càa rt gnfptær

l'h¡ rort lrBcrtrnt üi&r r¡ntnrt thr
dlffrrrncä la ChS rd åth obæwed È1l tbr Krrch¡

ftoræ*xfg $ro$,p bol,rrg lryortmt drtcrrtnrntr of
Þrhrvlnrr lr tbrt obtrL¡ild by tÞr r¡rr qf Lrhlbitorr
of CbE. Erû¡ctlonr l,n Sotr brrtr ehts of 6Oñ rn
ter$rd b*f,orc brhrrl,or¡nt dtdfsanûff r¡ln be ob-

lrüïcrúr trunrll{{196f } ' th{r f,¡ frr ln rmær $l
thr Chß d!.ffrrwc fouad by ßrrchl Rorrnrrrlg ürd

Ëænrtt*

Îe conalud*l *t rpptrn thrt |r
(1) * çrmrnl ctffürßlm of å6VchË lltn ¡r-
luri,slr hu not b.ü gtrþltrbrd"

{4} ttrs corr¡latlenr Srlch hrvr b*rn übtrlnrú do

mt¡ *a rny $ltt¡ provldr w{dær of r orutrl rr*
lrtfonrhip.
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2. ETqERTMENIA¡- Uêf¡¡f![.4|I¡_Aflö CIr ChE Áclrvrlr åNÐ

EEH.AVIO{JR.
ffi

In thc follodng r*etfo¡r thr ttndltl rt*
rrlîrd ;N,ll be grçn¡pcd, rt frr r¡ pot¡{b¡G, rccordLne

to tht behav*çr¡srl te*hnlgue qr,troyrde It räffi.Id ba

ãfrtd f:m thr s¡tæt tb¡t typr {lf tr¡h tr aot rll
tärt yrrfd'r Þl,f,f,er¡r¡t rpicr¡ di..ff,crmt ld,adr cf
fnhtþf,tot¡ ltrd dÍ,ff,ttmt rodm ef, r&tn{rtrati,æ hrvr
Þ*rü u:¡ár Îb*rlforo, fn t(rrt Glla$¡ ccperlru of
d{ffrrmt sçür¡ü¡tr tr nrcc¡r*rfly htghly tp{Frþ

lrtlv*.

( 1) $rnrnl R;rpønrf.vrnrrtr r

Chrng¡r ia g¡ç*mJl nrponrf,vurrt to rtÍr¡r*
lrti,or¡ rl r rc¡r¡lt nf d¡cr*mrû lclrllr of C!¡E haw

bffi rwrtrctf r{ttr trggs} fou¡d ¡ llnoe: r.lrt¿on-
rhþ få d{rgr bNm¡ß prrçrntrgt ßhrr¡gc ln r rtrr
pLntory fttrlæ rarp(rnr¡ trù rlf*trl,Erl rtLnulrtl,m,
md prrorntre. dncrfr¡. tn chs Ln the p*rtr of thr
r&ltr esncsnd r{th nrptntl¡¡nr thE, g¡ ln-
hlbåtÕd by {sjectf,en of lEs}P Lnto t&a fourth vrntrlsh.
Froftrttatåen ðt thr sefl*x rr¡ grrrrtert for r S0fi
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rcå¡GtLæ ln chË, þr¡t rtfrl æeurr¡ú doça t6 r r.-
ductf,on of approrcfnrtcly iKlffi. furürar d¡crur
t¡r chË hlor thlr lsvcl ectLvctry i,nhr,btt d ttrr reftr*r
Mrts rttrdhrtf,d thr f¡¡c{tltrttsr ta r:ættrtton b,y thr
Gñrr Att rhtch rsGlnr¡l¡trÜ rt rrrlptø ïùrn thur Lr
l"rrr ChË rltlh rt¡tcb to Þryerh l,t dom. ftrf,r ¡ff,rst
åe nott prsrot¡ü€¡d f,or r mrtl 6nrre l,n Chs. åt
thr cbÊ rctl,vl,ty f.r d¡orrrmd üÐrt r¡s 16rr¡ rlLorrng
progrtrriyrly mrt åçh tû eoemrlrtrl thr d¡gnr of
frctl,ttetlon d*crcrræ ßlo. sbæ ffi, or lrtr,
of tlrr ørlglnrL th$ ræne!,nr1 tþ rgcnr¡rlrtrd Ach ttnúr
to rct{vrly bloch tmnrniulon rnú tbr r*ftcr ir
lÂhtÞl,tüd. Arltyt of frrr Acb tcrrrlr ü¡pportrd tblr
fntrrprctltlonr A¡ ChE rctlv{ty d*erer;rú frrr tCtr

lrtrrlr lncrer¡odr tnd thr l,mrtrat bro¡rr rort
rÞFrrüt rt th¡t polnt rlr.rü tqtrr rrfl.â( a3 fi,trt
{nhtb{tüd, Hrtr (196f }. å ll¡l,lrr rclrtl"oei betrcsl
fr*r Ath rrrd ttrr rerptrrtary rrfl¡n ;u obtr.læd rhrn
th¡ rynthcrl,r of .tÊh ;a¡ f,nbl,bütcd by r hili,€tþLfnlul
eøpornd, Ìlctz (19ó8).

Jnre rnd Gi.nsburg (f94O) brvr rtud.kd ürr
effectr of fntribl,tl.ng ChË upæ cor¡dltl,o¡rl,ng l,n dogl.

In r ¡l¡och-rvol.de¡rer Eond,!.tloning ¡l,turtl,ar¡ ttrn
rctrc lrrhrd tnd,tvtdr¡rl, dfftrcrcncer ln behrvdor¡r.
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9ær rtrbrüGtr¡ úlch tär a¡rthorr ür11.ú 'llnhtbl,ttdr'r
ffit vefy frll*d rmt gæsrtly lrthrrgtc l¡ thr
dl.ti,ml¡rg blrç*llr th*y ;hourd llttlr räû
ponri"rrnür te rhosh rnå thrtr rvoÍdrær tlrrelll
ffit bcth poorlf ]ultrf¡mdr rnó unrncoryrn¿rd bf

mrhtü chrngcl la hm,rt rrtr or trrplrttlæ. tht r
nr tn cffitil*t to ñmtrt.dlt rnbtlütl trl8h r¡al vßy

rrrpøerrlr. ts lho*h¡ r¡¡ü dld rtpr €bü¡lrü tn åtrrt-
nlr ltc¡ lteurrLly¡ tbcm prttlrar of hh¡tr*our

dLd æü chugrl tärtr rtrr Brrrlrtmtly shrrlÉttt*
t*tic of r glvrn tnl,nt[. tffimrcr¡ I't *l¡ fülnË tlrrt
i,nåtþltf,m of ChF by prert{gnl.ar lcttryl, nrlphrtr
Güúd changr ln ßlnù,ibltüdË typr tßtÐ an üaælttdü

6i¡ It It püürtbte to lntrrprct thlr rcrut,t ln
tl¡c unl mtr ü tltôlr of !{rt¡ drlcrl,brd pr¡rvl,mly.

å ürcrtr¡cd nev*tr üú Chts nry rllsr n$rl ÂCh te

rocr¡m¡lrtr ¡t port-lyarptl.c rabrlaGs¡ produo{ng tar

trr¡rlrú rttpsr¡ t{t ltLült¡tlsr. }bnruer¡ rimr
prortl,gntnr ncthyl tutphrtr h¡r r çlrtr,rnary mgl¡fi¡
lour f t tr unlf,kcly ts Frrü th* bl,ood*br¡l'n brrrlcr t
{¡m¡pt l,n v*ry fi¡tt l*ountlr xt¡ ¡ffectt tltl
ttrrrtforr prob;bly ùr to {ntffifcfüËtr rtth p.ü¿pù-

¡rrl r*chrnfßür
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(¡) t¡üotor bshrvlo*r¡r

$t¡rtrrr rS,* (f,gat) hrtrr ræf,rtd tbrt
lnttr¡.¡rrt3rlrt rnJrotlü ûf ÐFF G,rrûrtd r drerlür
da tbr gË18 rtrogth sf br¡rrn rubJrctrr Grob M
llrrvrf (19{g} hrv¡ ffpoftsd $r *rm rúfæt üæ
18Fp ;*r ul.d r¡ thr ts!úbttûür thlr rffæt rry br
Ëertnttnßtrü by tb¡ ¡ræ oú r¡rgH,yrþrl al påec-

$orylrtrü ghar $rcb ürd Jühnr (le¡S). El¡ilrr
ür*gnr f¡o rurcl: rtrragth proùrbly ocrr¡r rñ $r n¡r*
oulu ryrtrur rl,ncr åÊb ft th tnßßrdtt¡r rt rll
retor radrplrtmr

â trrld rltc*tfm nf rotor bch¡vtour l,å

thr HbbÍt &o tü chB fütrlþ{t|,ffi rrt dnonr*rrrrd by
åprtror Hrth.a rnd illrriob (fgff¡. rnJlæt{æ of
prp lntll tår rl,ght GffiEr crxotld rrt$y rcultrd ln
nfcrc¡ü ef,rcll,ngü* l*w;nrr¡ tür cl,rettng dld aot
rppürr wuktrntlyl rltloegå tbr trlr*lt rüult ;rr
of,rctfng tË tbr lrft, tilr cfrct¡d rlghtr r# ræt
üho;rd ns otrêltng rt rllr In tlrom rnlnrtr thrt
É{d otretr. thrn mr rr*rtrr rû rr}rmütðr¡ rsùratfæ
cf cl¡Ê æ t¡hr b rrft ðf tbr bn,nf Èslr¡ la tùen
thrt dåd EÊ$ elrclr tbem ;rr snLy r $rry rl,l$t fþ
htbtt{æ of, Che, rEd no detrctrhlc ullurtry. ¿tal,-

rrlr thrt ctrrelr to tht rt¡ht br*r bf.ghr ÁCb
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cea*Ûlütrrtlsr iå rån tüT th* ûû tår ftght srlrilr
s*rlr täffr ttrt ei*etr lrft træ btsàü ffi tü
lùr råStr mrth*rmr¡ tH **tr 0ú tffinlry fr
*twrl*trt r[* th dtffrrro* lrtm tåt Ûlo rttil,
â¡l;årE (l$ttlr

trn * rfnnllr mm*frúrt * *r*b{tr, fstrt
eLrcLlry lr* ð*ta ¡*oümr& ht üo tmüf rûrc*
trr¡rf rnt*vttp *ärlú tü drtr¡tfi¡ tü tbr rt#lh
mnl*¡r tr t&*lrnnr Sf,*ü mtf,C mt üü ttt
crüültq¡ n*rmEd (tgtt¡r fh *fuel,{rp trhrrfrr*
pcrtrt*t tar t *rr r,üK frf*ti¿nr rß fr ml,*
*rrt rüÊr prrprrrt ü* rr*¡cd*ry trlf * h* rfw
fnjxtlm" ¡r fu m* rl**rd åñ fry |h*r ffirmtten
t8* þüt tt t* ¡mrtbsr tt*t twr îrür rtl|trttrt
Wm ü*ßù h¡ü *trintrålÊ Ð tùr tir lrto*üû,W
ilrùr ilÕ*r sË tül rûüru ùm ¡t sls¡,{ ll ltlü tÐ
*ffiúrt* # &rlnlr rrg:tcär frn rbf,ûr rrcs¡llt¡6
rrr* fi*r rü. *ût tüffiiltrt l* *r plnctiffi rt
çtrü*uåt* rüffiru¡ *h*r rnrr*r¿us m rEl,i.l¡rtrr
rü* *núrtr nuctm nr k Èrriln üTrr rut rff*Há

Þ wP {T * lgr¡ û{ ü}ffirt, n *r t¡r'rorrü l'ft¡ H
ffittr (f*üû¡ åü tånffi rhr* tÍ ffir lü &t*ñ,f
ctr*tlr lnrl tür *anürtr¡ rtrnl*ne d.lt rffir *ü
ffit rûNtrltt lr rtllt ßr cf romrlr t*
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tth{t¡r s etçgrlf,ent rcûr¡etLonr ln Chr¿ to {Oi¡ of norirl
Froû¡ccd no Gl,rcllng, ü¡d at 1g-l5fð of ncrcel thl
elretri,ne bcbrviour bacrnr wrly t¡lorLcr¡t¡

8l,aeo cprud of thr ÐFP lfrü the rftr of
tnjrcttam ;¡r ¡¡rrlt tbc êarrdrt k drflnÍtely I
potantlal festsr ln thr pro&mtl*r of clrclLngr lloür

l'yrr¡ t t Lr lthely thüt rilrm.trtcrl rtlxutratlôm fir
i,sht bttto¡¡ cf any prrt of tbr ætor prttmy onrlû ü&rc

ttl-h¡tr to elrctf.ag bctrrvloutr.

Forcsd cLrcl.lnç eX¡o oc{rurt u r rtrutr t *f
intreoorr¡ttd ûnjratlæ of msrLnc fn çul¡r¡a plgtr r#
ûrrt be tnblbttüd by atroplnr r¡rd roçohal,nr, dr

.ilongr rnd funcl¡r (19ð8).

(t) Xütruüültal Rc'rard Condl,tl,onLnge

In rn orcerlnar¡t ur tbc Ststr mttl,ph +r¡r t
rlf rrrlr uri.r¡ç r¡tr u aubJrctr¡ Flått üd tfi.*rnt
(f9g?l t6ffi thrt l,f tlr* enf,r*lr ürrü tnJrctrd dtt
e W\W of þFF¡, rllffid to rcüovüü for lO lr*l¡
rlld tM tnl$.d, ttrry pcfon¡d no ;orra üra cutrolrr
Eflflrrty lt rnir¡k ü¡rü trrl,r¡cdr Lnjrctrdr lrft úw
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lO ;ndr¡¡ tûd rotrrtlrd, thts ?bry r¡trlnod no lort
of thr rl,ra hsþtt thm côütrelr, 'In l,O rl¡hr th¡
€tr$ rottvtty muld hrw rotu# to nornrl¡ thl¡
rcçrrfaæt tb¡rcforc tkt thrt tbrr¡ rro üo lrrr-
ftillhl¡r læg-3sr¡ rf,f,¡ct¡ of rn lcutr rrü¡stl,oa

Ðf ChE upn learalng lblllty¡ nor dor¡ th¡ rr&etlo¡r
of Ch& Ln rny ray dprtüolr æ rltrcldy r¡trbtrhb¡d
nmory tfaBft

Frrttr frarnfr*g of thc Lr¡htoy Lll !{gr
;.J rq¡ortcd by ö tsrttoü rnd Petrtnovteh (lgég) r¡
r rerult of po*t*tr{aL inJcctlonr of, e¡¡rLnc
(o.3$ - trro0 ryq¡}g). rbc det¡ee of facilltrtf,al
rm ñnt eqrl.vrlent for tro rtra,Ln¡ bred for rrpl,d
rnd rl,oü Be¡!3 learnl,ng reapectl,vcly. In aüLtl*rr
et hÍgfi domgor¡ nrtÕ leernÍng *ar ¡trs;sd by thr
urrinc taJectiwrr. thc an¡thor¡ dl,ecu¡¡ thel,r rc-
tr¡ltr in tm¡ of ¿ "r¡tt¡rå,l con¡olldatl.ontt h¡ryothülrr
8Ðe nlccttlc¡l t trloar f¡ r¡¡ured to srør+{n Ln tha

bnLn ¡fter I corr¡st trt¡lr ¡nd to h¡vc a penenmt

rtructr¡nl chrryr ff +Ilqred to pcrrl*t for lq
aruiughr Brætnn muld bc rrytcd to proloag tÈl
F.r¡ittwe sf tb¡ rtrlc¡f rsd thu¡ rsccler¡tc
¡**rnfnEr Bvi.deml rr8 præentcrl that ttrc *ffrctr
of, c¡crina oa ühE Éuld bev* oeu¡d 3{ hour¡ lrtul
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to ceunter thr obJrcttoo {rlrrt ¡Ëät larr lclrntng
f¡rül,tr ürrl rctr¡¡lly ül¡l to l,ntrrf:rcne{r r¿tb thr
rcçrfrLtlon ¡rf, Lnfornrtlon. ltrfü¡sn t!, õ1 (1961)

hrv¡ ruggutcd tbet port-trl.rl fac{lltrtl,on Ðry br
r¡r I'ndlrret *f,fcct of rr&¡cd lecüootsr rntfvl,tyr
¡t¡¡y ru¡h rcd'.:etLo¡r th¡y clal,n, rlpuld drcrcert ü¡r
rm¡nt oitr pelt-trlrl, fatüf,crêûGlrr Homrftrct¡ th{r
oçlrnrtl'm do*r mt r¡cn rppti,cebtc tâ üre rlçer:l,-
mt of, strltten rnü prtrsnovfch (r*6t) rLner thc
lrrg;rt dot{t of ccerlnr, thlt¡ti ¡twr¡ld hrvc ttn
lrrgc¡t df¡ct on losmotor behavLsur (rec pert 6,
ErçrrÍ"aeot 1.) rcturlry hld lrl¡ frcllLtatl,rç cffæt
m l*arnl,ag th¡n thc l,oær dotlr.

errr:krr {O,3 rgq/hga} has ¡lro bsçn umd
Ln rrtr l*rrnln$ r mtrr verll,on Ef the pårh¡elt
nrrü¡ Çosr¡¡lv{ (l,96l}. sü¡ ¡vidrrce ;r¡ obtafnrd
thrt the perfonaær of lntnrtr glven *lerfnr r¡rl
l¡frrlor to thå,t of controlo¡ but täe ¡tudy L¡ of
ll,ttlc veluc sfnoo tlrc lerrnl,ng pcrfod co¡r¡i,¡tcd only
of * f,¿¡nd bte€¡ß of ls trlrls, rll sn onr dq¡r, ¡nd no

rttnpt ;r¡ red¡ to trå,i¡r tr¡e rntrrlt to a ¡r*rfo¡-
¡tl¡tGc erLterlernr Any ¡¡¡l,nrl, ;hleh 8lrå¡¡ rþ('l¡t a lot
rutrld tlrgdorc har¡r r hfgh arror ¡sore, :rgnr,üx,clr
ol Ntr rstnr,l ItrÊgr¡ta in l,mraåag th nr¡e.
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xbü¡ türLlaü rt, lolvl,nç Hrüb*HlJ,llrnr
r¡rc probloue, frtr ln rûr{ah chB hß beG rË¡s¡d
by n$yrtcrw to 1..r tþrn {tfi of m"'*t rrdr eorü
rmrorr thra üostretr¡, Ernhr (leff¡ r At tn tbr
prrrlour .lçtfùmat" thr nf,ul' ;rtr. æt rva to r
erltrrfon af prrf,orrrær but rhply gtvü r ff¡rú
Mþür of trtrll æ df,ff*rmt ptubkarr It h¡r
þ.$ rnggrûtül thrt ürr $rbb-rr{lllrnr rl'"¡ Ë.n ur.d
in tÌ¡l¡ ilrr st$rtty ..r¡r'*rrü mçtontory b¡trrl¡¡nr
rr nüGh rr prob.trsn loLvl,ng rbLll,ty¡ ryûödar ltualc*lrä*ur
rnd sotltng (rgéo). ârry naturrl dlff¡rereæ b¡trrur
rnl'rrLr l,n rotor ¡etr,vûtyr oÌ rny d.lffüran€fl prû.
ú¡srd þ rcôrc.Ë CbE *ctl,vLty rotrld 'lrq ,np * high
orror ssor*r¡ to rdd ürbrtr¡rc¡r tð tht¡ poüi,bllttyr
Iryp'rr¡rætt¡¡btltty üüd notor r¡l¡hl¡¡rne*r h¡nc rcürett y
b..a clrf¡r¡d to b*r r c&*s¡æ6 of rntf.cholf,n*tr*tr
pel,rorfng¡ Gooûrrn r¡rd Gtllrn (lgf$ po{60}r

Îlrrre b*r þrü ¡ lfttl* rcrt on thr
rffætr of f.êæsd Che upüü dl,rsrl¡i,nrtlcn. Etrtt
(lstr) fürnd thrt 

'ürgl 
rtrbf¡ro ntr ürrr {njcstre îitÞ

I ryFvlg sf DFp ¡nd trd,¡rsd ør r blrsùr vrr¡*,r üttr
dlrcrtdnatforr, efüer drlffr of, lg rud l,lg day;1 ttry
xrrr not üi'æ{fl,crntry d{ffrrot þ esntrcr.ro 0ñ
thr othrr hrnú, rnL+rtr trrl,nrd {s dryr rtrtar tnjrction
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ülfe brttrr ttlln soßtaolr. Fl¡tt {atrrprttrü
tbfu nürlt u :honl,rry r dff,frrr¡¡ttrl dfæt of thr
thr¡r chE ¡rvrl¡, ltorrvrr, srnr¡rtl,on o! tbr l*rn
trhlr to crftæLon of tDr grorr¡n cr¡t¡ rc. r¡n¡bt
s thfu latrrprrtrtlon. fu mrnr for thr ÞFF mr-
rrr,r rt dryr 19¡ *t rru ll$ rrn to¡ {s rnd {l¡ r¡ûü

fot tåÕ csntrsr rnfuqtrr gt, ts rn6 t9. fu emtrol
18 drr grfl¡p rlrä Lr qufvrl¡*t tfr tbrt firr tàr t;q
rt dry ffqlpr *rrrrr ttf tFF groeprr r{¡ür tr clsrri
to tt¡or* o.f thr llg dty gßømpr

Thcre f¡ r ttrong bfnt of r <¡mnnrrd üffiü
frm dåy r9 to 119¡ fsr ;ü¡l.eh thr authsr *dvrn{srû

{ncrcucd aeer hr¡ldttng rnd tcpurturc ehrngm r:
pcufble erçtrnr?lorur In vlç of thl,r¡ thr
{f''f,*gqffi* bctm ttrr tm {å dry sroupr eould tcrt
prnínonfourly b* tr*atsd rr r nnpt,i.ng eff,sct¡

It¡e ratr of lctjntng by råtr sf r tn@tllr
ivr d.t¡cr{nl,n¡tlon prob*r f.n ;l¡fEb th* ctr*r ;trr
vLrr¡rl, {hlrck v. üh¿t*} elrdttory; åad, trcti.len ;L
t¡n¡ff,rct¡d bt, O.O5 - OrlO Fgq/}fi sf e¡ri¡rl ln-
Jreted bcforr nrnnlng¡ trbf trhor¡r¡ (l*99).

FtnrLLy¡ Chfr rnd Jotn {fgãð} rot¡l,d flüd
ns ¡ff¡et of eLtþo.r iatna*rebr¡t ÞFp cr renrlnr¡
r¡pon rtrblc pin¡rl rnd rprttr¡, nh¡ryothmm, ln tåt
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træb tt¡rpotbrdt Aþprfrt¡¡tr

trn r. row&t1,6¡t $ùetn¡rrrlrn dü¡rtlonr
Gtol rd Roæ (f0ôg¡ rlffitü t$*t rrdr¡Gd Cb8

sotrld prcùcr rm¿üttffi. te tbr rxttnotfon ef r
oondltlæ¡d lcv¡c frgrrng rrtp.ililrr A rl,rylr
lnJætfou of tr)Fp tu ulrü üð l,äût$t Chllf *l,ch mr
rllffi to nr¡rutlræl¡r rþrtry tbr aer¡rrr of tãr
rlqrri,mt. Ilmrrn¡rrr tt ;rr furud tbrt lf
äpfnþtfil Sl8 tu pr6tl0trü þy r r*t¡tlvrtor thå
thl,r rutltrnßr to rxtlnotlæ did mt oerËl¡r¿ thtr
rrl tl*m t{r tùffi thrt th rulütüilr to r¡ûlrullæ
førnd tbnn both €ætrrl md prrtpürrürl CbE mrl l,n*

lúbl,tsd rrr ln frct nfnly r p*tgherrl pb¡Mrn¡oaf

fhlr¡rlt tlgt¡{, lgüEr ¡,96{} htt rttr rrr
portrd thrt ohroaúc tahtþltt€ü of Che ;*tlr üSyltctl

prodhlod æ dgntflernt r{fretr oNr ocfi¡måt }ry
rlrrprrürim¡ trccnotf.æ, riryle lrarnt¡g, €prüst
ooædl,tlonf;ng rnd vfun*l dLrarhlnrttolr¡ tutr $Ð
grom *{ænr of pulphnml rulrrrry or rottr nrrgr*

{nrÉ}r }bilËrrrÊr¡ thor.t rç*ultr rfr prcüsät*Ë rc
br{ctrly tbrt i,t lt inpordbl,c tc ,EdSü thd,r rl$¡L-
flarn*r.
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({) fnrtrtn¡ertrl Avolürma Ssûd¡ttsn{ng.

fturrrll¡ lilrtrsn rnú Fn*æh*¡¡¡r (lrue]

trouná thåt r¡brml,s tüblbtr tlon r'f, ch$ i¡ nt¡ by tbl
orgrffipüþrphat* ttsylto:r'r dld nst rffæt thr
rngd,rftlon of r eædftlonrd ¡hoü*, ¿votdrær rrßr

Þæürr but rN,måf,Lcrntly rlmd dom ttr üttmtlon.
ftry rlrs fmmd tàrt thrm n,r r rqritlt¡rl lüËlt of
C!¡,& - no rf,fcct æ bdr¡vl,onr brfn0 fot¡d sn¡,fit

bsrtn Ch& nr lr*¡ th.ü {ûdú of aormlr Hl,th rlt-
prct to tlrfr rtuüy thr terldrtry potntt råäld br

Ftrúr* (1) qh3 ürr r@rd t'hroughot¡t th. boüilr

thr rer¡rtrtr oc¡lld b. üil ts p¡rtpetrrl frctrrrr
(S) Afüro{rñ tbr trnd tffirür rloiw rrtl¡Etlm
ln rni¡rlr rltb lil Ch$. *m rtgalf*crntr lltr mþrr
oú rnf¡rlr umü F+ vtry lor c : to?.rl of % útvtárú

iüto rtrx gruürr of { tlßhr In ra crçrrhrntdL

rtüiltlm ftrr prrfmrrncr lr rxtrrncly lrmgwnla
tbf,r tsutd Þr unir¡crt*at1 ht rr*tdrnsr mütttoolag
i,¡ r rttnrtfær $rfob *rf'ttrn prodnnc rtdc rrri.rtlonr
bltnmû r¡rÍ,rrlr. fn th¡r tnlåorlf scn drtrf tüÐ

grmrytr åa tllr rcçltri.tfocr pbrrs of tär mç¡rtrrat
hrd rrrynl cf S - lgr rüd I - ltr fçr tbr mbrr of
trlrlr rc{Btrd to Krot¡ crl,trrl,æ. (t) täl
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$rltrrlæ of ¡Ðrttætlqr ;rr thr.o luêcrûri,vt t*t¡ll
in *lrt€h r ntpontr dLá üËt ocürr ;ithln 1O rcoodr
rft# th. CSr làr çrpøln to bc rrdr ;rr ¡¡rnftnø
sûtâ r plrtfonr rãú tt ;rr f6td tb¡t 1ç ChB

r¡¡tnr.lr ¡trodhd te trngLllrtrr - tùlrt ltr J'il!ry æ
r¡rá off tt* plrtforn" tû th* dl,rourrlon d thr
Hsbb*vC,llånr ryrlannt rf Bükl (f$ãt) tt ;rr not*l
thrt nt&r rattlr.m.ür l¡rr bræ rtportrd rftffi latf*
gbll,nrttrüür pc{rmlngr It Lr porrlbt,* tbrt rm'r
rwh rffrot ru r{Hponrfblc lar tb* rlanr r*ti,natåoa

d thr rffied ClrB rntnrl;¡ ntbrr thaa my lnlbi,lttf
to æçlln¡ or to nttlf¡r {nfonrt*on fræ thr cn*

vlrm¡nt.
fhrm hulr bffi *rvrml ræ&rtt of tl¡r

rffrctr of crrrfan uFüü gfrf,p.F$ær of eonditlæ¡ü
rËidrnor rüpærr.r (€.Â,R. ) r Pfclf,frg rnd J¡Éqy

(tgt?) trrlñüd rütr to strlrb r palr (cR) to r bucilf
rtfi¡l tCs) " or85 rgq/tæ of erer!,no tajectrü
n¡bcutrnrourl,yl tnhtbdtrd tbt €.ÂrRr $rc dfrct
of mrrlat Ge¡lü br åbollrÞtd þy rtr*tnl. Rrtr
gl,vu nroltl$rinc (r.o.) togrthrr ;l,tb ncn (|,-p)

;hmd rrtl,cd pulpñr*rl rff*tr þut gg füätbtt{sü
of th C.A,Rr sær*l,gt¡r rr¡al âCñ rrc both

$rrtltärry Güpor$lôr rnd s,ü{f.ly ts rntg th* g.p.¡.,
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ffi.pt tn rnå,ff flrnü¡ãtrl tbr lrðk of, rñy rff,æt
of t!úr trlrttr¡t th|lrfsür rtr€üsly ruflnnrtr thrt
tlrr I'nhfbttlon fourd rftrr r rr:rLüa ürt r erntfrt
df*tr

Sl,ri.l¡r rrlr¡ttr ütür obtrfncú ln srtr
by rundrrbùs*, r¡r{ Ërm (rfi }. El*trl,nl nl fffi¡Ðt
to abÊllrb r condÍtion¡d lrg frd,o* rrutdrncr ¡nmr

poffit¡ rñælr¡ arortLgnfnr p:ffied frr gr;rtrr
p*rþhærl ryryts. ht tttr rtrfrct m tbr Crå.fl¡
fa rnlrrlr prctnrteú ;lth rtxopt*r¡ tûtrlat hrË m
tff,rct.

ErerLnr ln áorc* of O,16 rgq¿t¡lr (f-p)
brd no rt$útr{srnt sff¡st m em6t tloncd rrwådrnpr
bdnul,our ln ratll rftbrrflù tbcr* ürt m Lmnrr¡
{n tbc ¡sln nr¡¡b*; of :hset¡r t*krn1 So}dþrrg iË qt
(Xgô¡l) ¡ fn tlrt,t rtudy {t r*t ffiftd thrt bûr,tl gb8

SO llnutar ¡ftçr inJ¡ctdon ;rr ?ffi ef nonrf¡ r
drgr$ of tnblhltúqr ;ùt€b rould þç r¡ersi.ú to
harc lfttlc ¡ff,rct upm b¡aån åËh¡ (Sæ F¡rt llr

Ëurür r1 |} (196â) rqrorträ tbrt trrO

þ{A/lcgü of, *¡cslne snly prrtly r,ffæt¡d tÞl prrfor-
El¡¡st of an rctlvr c.A.g. but rryxorrad I æ¡ trdrl.
pmr{ve avol,drnet rrrrltloû rt OrB-1.O Hq/t¡fn.
wbon d trlrL* ¡rÞrc g{vø ffi tht purtvr *t'otárrer
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r*rËt¿6r tbc *¡¡Íånr h*d so *ffrêt* trnttlrl,
l,nrulng of Írbr olr¡ trlrl purlvr ä¡Bl,dtffir rk
rstls¡ (P.A.R.) ¡r; rl.fO ¡¡pp;¡*rrü by rmrfnrr
Furtltüü d¿tr by frlf.t Ç.î,.tt (19ü{} rM thrt offiÉ

ürltdttt& ûú tht rnery tnc*¡ r# lrtrr p*nrnent
üËOff ln r F.AIR. ütre u¡¡rff,rctrÉ by lr*rlnf.
1ão rffrct ;rr omly on th Lmralnçl rnd rrt¡nttoü
phtlt*o

lür nrultr ef &rpüirßt trr Prtt 0r úo;
thrt tbr rbovr frotr rry aot b¡ É¡t thy t¡ltrr At

tlrs s¡¡r dsrs lcv*lr rnd tmtlng tlnr¡r lserr FrtlrÕ
Lno r¡t¡ f.a ?þ¡ $ lrlmrü box rrr gntly r¡&¡sctr
û¿ßç* th* PrA.&c rrtlr¡Ír mf, mly tbr dtrtrÅbstlm of
r¡¡ rni,mltr tå¡c bstre¡n r n¡ll, {$mGH} ccprr*nt
rad r lrrø* {rm¡ tt úr poriÞû* tbrt ¡ft r inJrsttm
th¡ rn{nrl l'r ro ¡*eh th¡t tt rûnpl,ts *qpr*tl Å¡ tbc

türll.rtn nolt ælo¡d Ìprerr fhlr æuld rüqr¡¡fin

the r¡rr¡ltl E¡r p*rfcmrrce. fh* l*rrntng rrnrltt
eeutr'd bc E¡ttr plrurúÞlf rt?rlb¡tr¿ to r f,*¡{rrrltry
ftû&rd ¡mvf,ron¡n¡¡t*l l;¡ræ*lr db. tÕ thr ri,sùnmr

tb*t fil,ll,or¡ trcrtnrttr
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(Al,fihougb ptrywtieni,nc dN,d not rltor thr
di*trlbrttø {rf t¡rr htræn tån tilo coryrrtemtr ln
nornrt unrÞocl¡rd anl:*ll¡ thL¡ dæt uat rk thrt
tçrloratory b¡hrvtour fåü rcturll,y uarffretsdr fhr
rülturr êf, crç|,örrùory þrûrryfeur trr thr tlxl æm*
ts ühr nrll coryrrb€üt i,n * S ri.nu?r tæt ærrlËü.
I* nonrt crÐtral,t tt¡Í* tlm ;rr lffi tccüür - thrt
tr ?SX sf, thc totåt * lrrrlng onty tO f¡usrdr tn thr
Lrrgr ccprrburür å¡ thr Írt r¡t plrøod tn tär
lugr scpüñiüt *t tlü btslnntnø af ttrr tæt, pürt

of tbr 3O r¡condr rurt hlv¡ hrrr r lrtæf, ltrü$trr
th¡ dfrüthtttol¡ of tl,ner bütrñn th¡ I cqrrtrrertr
rr¡ thrr*f,ør¡ ln rffrot æ u¡trr¡ur¡¡ thrt rny t&cy
o{ pbyrcrtlqnlnr to lnercr¡e tdnn rpørt tn tbo æall
oonparlræt rculd hardly bo nre¡urrble. )

(5) Shall"ne¡tcnün nstivLty rnd lümrr¡ Br*rrrrl,ourr

fbc rf,fectr of ebrngü i,n CbÊ rsttvl,ty cr
both aorrel rad rW¡rrl brürylaur hlyr büG LwrttL*
gnttt.

nsürtrær fi*vln rnd ïl,ltæ (f9üOl found thrt
rêhfrspärçnle¡ ütrl stl rfifrtütt to tht 818.6r

sh¡ngrr proûlcd bf thr lnhll,btttm of ct¡E thrn trr
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rrnL* dryr:ælrca or $Í)rrrlúr popc {lgg3) ru$g¡rttd
nüùt tbf,r ilrt hæü¡¡tt $f htghür Chg luruût lä
.Bbf¡oÈrrnle*r Fo¡re, €rvonu* ind Ltvtngttonr
(19ËA) dlü füild s"lffir sugs*rttrr of r hlshrr CbE

lrrrf "dn æh{æphnnl,c tlran ln nEo-prrcäottc prtlärtrr
bgt tto nûJrctr ütrü of dl,ffrrtrt ¡Í'.c, útf,fcrø¡t
lürrrt, rnd htd r¡c¡l.v¡d dlffrræt thrrrpartlc tr*atr
mttr ila rl$ttfl,ornt úfffrrcrrot brfi*rn the brrln
ChB lsr¡l,r qf reht¡ofhr¡níor rM otber ¡s¡trl
prthntr ru rrpartrd by frkrhr¡hf ¡nd Ogn¡hf {lf$g},

Intrrventrl,suX.ar {nJect!,qn of th& ;¡lf
rrliwr ettttonfe tfrpt{Ër Ln cåt¡, $hrrrcod, Rldlrry

rnd Mc Cullosh (1953) | rnd rfttl*,r lnJrctlon of Cl¡E

dlL rc}l,*vr ruoh 3lqltü¡ fn ht¡a¿n crtatonfc rchLlo*
phrenicrl $t¡rrwood (f 95S). Cor¡yrrr ly¡ l¡htbt*lon
otr chts by intr¡ventrlor¡tu tnJrctfon qf crcrlnc or
Ðff, rl11 Frodr¡{lo n*trtoale ryrptær i,n oatr, Feldbrrg

rnd Sl¡rrrood (19S,*) " thelr æ¡ult¡ suggc*t tbrt
rchtæphreni,as l¡y bavc too ågü r l¡ncl of CtrE,

l{oævtr¡ lnt:aventrleulsr lajsEtfor¡ {c I retbü ilûtsü

efrcr¡rygrtr rì.b¡ þntnra a*turrl brrrlrrr to ao*lær
urbltrncr¡r A¡ Ch8, GtarrJrc, ÞFp rtßr do not ürDf*

nlly oeçur ln th. orrrbro-ætnü fluid (errrfr) tB

lrr$r qnratftt ü¡ tbr rff¡atr *r{eh tl¡ay pro&cr Sü
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ûlvü lrtrrwntrlcululy nay a*rt bc relatryl t¡Ð [$r*
rrl prqcttrtt Ln tÞr b'rl'ùrr For crnryle, i,t lr
polrl,blc tbrt tû¡r re¡ultt r.rt ¡tqply an outcs* of
oäanfltr dn thr omtlc ptrçiçurc of Gosrfr süt
ñtght Lt gfvrc to thl¡ ki,nd of rpeculrtLos by trlrr
frct thrt drnEr df,f,feslng ln ttruoture *nd pharu*
wl.sgl.crt proprrtle¡ rtll praduee üüry of thr relco

ryætümt, $hrrnood (1953),

lhsrr hüvG hür lrtr*r¡¡I, rqrortr of pol,*on-

tng ;{tU org*rrophstphorur €ûqpilüdü Ín aerart *rù-
Jectr, srob (t9úq) 

"
fntrrm¡¡culrr LaJætlEn ef ppp proerced

gm ëibångcr rh{ch pcmirted for I - 5 rr*s rftrr
tnjrctl,onr ürrc rtappcd, 6reb F"L Sl (f9{?a}. llrcrt
ehrngee rGru rrycrtcd to bt âecmp¡urlod Ay dreanÍ,ng,

ln*smrfu rnd ætlsrrl lrblll,ty ln Çrob gt ,qq (lg{nÐ}f

but no ¡rornrl dåt{¡ !ryrc gl,vrn for cøparlton, tïa
rtâte of, rubJrctr foll,oüLag e rlngle tnJrctLør of rn
organophorphorur antl-sholfns¡t¡nre hl¡ bes¡ drr-
cribed by Hororr (f9ó2) rl å nodcr¡tc del,l,r{,un, ßotr*

rlrting of lubJurtlvr trnlenr*tn tntrtlcctur¡, lnp*trr-
u¡nt üÉ sl*ep dlrturber¡ecar l{s Íntetrtccturl chrng*t

arc f,ormd unl*r thrra a¡e *lta pby*lc*.l r*gnr or

r¡nrptonr ef i.ll,nrtû¡ Duä¡hr,ñ, wolfö and fful,nby (19Ég) r



{ll.

Aftrr rßþtc potrenlaç rlth orsra€gùolpborut öflpoundü

rrof,rrry 1r cql¡ttr Srrn l (tgúI), e*drtrnp U,9Él).
rhtr {r ia rÐr.orßnt rlth tä* *rçrrt¡¡nt af ptrtt rn,ü

fl,ctrcr¡¡ (195?) fn Simtf,an (ð) InrtrirÐsttål rrrrrd
Éoedl,tlsnúng.

$me grn¡nl emrrt¡ sr¡ h lrdr rlrÍGå

Gonstrn n¡nf of thc oç;rlrrl*tt rq¡o*tctl rþovrr

{f } scv¡nl ttllðirr brvr not lsËlûü*d contrElr flçr
*hc pbyri.ologÉ,cå¡ lqq*l¡.qn ef *ny *ff¡ctr of th dmOr

nttdr
(å) Pr5ttrlet to tbû rþmr* êrlc; ltrtl. rttrntl,æ br¡
bm prfd to tbr tot¡rtton ef ¡ffrctr in thr brh¡vl€anr
t3¡ts - for c¡ruplc¡ on retlrrrti,m¡ on rti*¡l,ut tt-
trpti.on¡ ffi n*df¡ttng Froerrtstr or oñ taümaat
rrcbrnl,rlrsr ¡tn o¡rilpt* of, täl¡ l¡ thr erçrtrrnt¡
quotrd above¡ of Pf¡l,ffs A Jmny {fÐF7} ¿r tbl,Gh

s¡lámEr rrs pr{Ðf,t¡t*d to e&w tbtt f,llltlbttlm of r
GrA.gl. ear¡cd þy *r*rlr¡¡ ;lt ß gætrrf cffrrÉt¡ rbtr
dorr not preolsd¡r tbc ¡ütrtffir of r ecntrrf rffüst
dlrretly $pen thr rmponm L¡ßûrr (*n thlr Girrl rrtæy)
qr¡f t* kO¡p¡rutmtly of rny cffæt Epð¡ türe rainrl r r
rbll,lty tll gog¡¡ct thr S.ð. lñd Grß,



úü¡

(31 6æ t*rhr r¡s nor. frtrttl,?a to iln¡¡n-lrtocir-

tl,onrlr cffnctr¡ thrt fr, mtlvrtlø¡ nfpoort
ncr¡h*nf"r¡lrr rtor r th¡*n otbrrlr ortr Frlüstad ùr
Prrtr *¡ s r¡rú t o¡¡ trp rnd ca.ül,nr $¡Ð tårt kyrs
pr*ilLugl tn tbr s}{n¡rr hox fr æ* tr* ;orLtivr to
th**r drqrr rnd lrtmy cf rtqlonr {r p:oÞlbty
ætù*rr rt fotLcrn frn thlt thrt mt too llßb
rellrnc¡ rbuld b3 Þrrtd m tntcpr¡trtlær rrfrlry
out sf, ¡ rl"ngh typt of nçrrLmnt. rratll tbrf h¡vt
b.s choskrd fn othr* llturtiæk

îo rnnrrl¡rr tû¡ drtr rrylrrd låffiö
(X¡ Th¡t thrrc år rn rff¡ct øf rrúuenl Ch& m Dcrrr
foarrnçr1 erprcl,attry for brhrvlsrr *ttch år ac¡t htghLy
sv*rtrrL¡¡sd.

{3) thnre 1r¡ * rrtr lttttr rldrner thrt r*rrnL¡g
¡blttty L¡ rffcntd tn rny rrr þy r¡dusrü cb8, ryrrr
fre thc rtndy cf, $trrttm * ¡¡rtr{ao*teh (l$ðt}.



Fåtrr $ue,Ë

ËBü¡$to crffiLÍnËsfËnrãß rcrrvtrt
â¡p rcftYâÎI$rf



ÉS'

Stæ* tår þcürrvåounl, æprrln¡ntr r¡*
poftüt l"n Prrt $ rrrfd Þuagrr roh¡dr¡ht rad fsod

ffilrdrr Lt t r lnportrnt for r fnlt lntrrprctrtt€û
Sf tbr¿r rcrnltr¡ to hnil tbrtbrt or mt food rotd-
T¡tûo$ Ltütf tr* rfftrtNö by l,nhrutlsn of çhsr

1ãr fell,onfnÐ üStrttütl nrr tkrforr pcfo*rd
tÐ dût rrl,nr tbr rffrstr ef rrûrccd CbE upm ùody

lrlght, lood üatrkr rsd ;rttr i,n!r*,rr

Blçæheat 1. Effætr øf r¡sutr r¡ld çbrsic l,rntUü,tta
d clotLntrttrrm retf,vlty $Fü hody n{ght, foaû

i,aühr rnd ;ats l,ntrl¡,r.

Itl*thodr

ftfty light f,nllr HLttrr rrt* ïüt ¡¡¡ür
fl¡ry ;tfr ncttrnd rt tù¡ rgr of dxty dryt M
lrl,rt*tnrd 6n r frcr-fr|dlsð dårt of rrt cuþll tt¿r
th ¡sr ef, rpprmdrrtrly låO dryr. Al¡ îr:rr tüür
tre¡gnd rnd rdrptrü to r frrdtng reM¡¡tc of tm
hs¡rr pa üry oyrr r prrlod sf t dryr. th¡y ffir
brpt æ tblr fr¡d{ng ¡ehr&tc for r lurtþrr I! drfro
t{rter nr ryrllrbl,r rt rf,l tl.mr. trl¡ thfr rnd ln



&il.

lrtrr tttÐrr of thr .ilç*l,rrnt food ürr grrnutrritd

to prrurct horrd,l,ng.

âcutr ræd chrml,c ;rúlstlcrr of GhE Ër.
proúrcrd ¡r dr¡crlbrd Ln Put l.

subJrcü rla¡ rrtgbtd to tbr htrrrlt Sftr
thretrgh¡rut ttil æ dry rÉrptati,on pffLoú, By thr
rrd af thlr ti"re bûdf ürigbt h*d rcæh¡d r rtrþl,r
ryrlnr {rbsût ltO Fr)¡ wrtür rnd tood fntrh,m to
tht Ðurrrt grü ül{r nrru¡rd for tM leüt trn dqyr

ef tbr rdÞtrtÅæ psl€ó. AtI food ñtghtt ar.
eorr¡ctcd for rpl,llrgr Þ$t thl,r GtrrrüËtl,sNr cautd ¡¡nt

ba n*dr for rnt¡r rd,ghter

Frd,lng ;m rt thr talt ttüß aroh drf.
Fody ;rÍ.ghtr mrü tdttß onr hq¡r Þrf,on fmûf,ng, ürd

thr trtrs lntrkr ür¡ relrut{d ln¡dlrtcty rftaf fæe-
lng - thr,t l,r¡ th*re ütt I 8{ haur pcLod frm tht Gú
of or¡e frd.fnç pertod ts tlÐ M of tht Ëätr At tho

oonstrutton üü tl¡r Ð dryrr ¡¡rrtrtrtloa tär ulbJretr
mtrr {nJrctd, lt rbm brlç r-

Grqryc { (irp* )
+ flSO

+ C4tf
+ HSO

+ C{}t

ûrl.

%o
Hso

D¡"'P

tirP

) n (åcute) H (Ch:oni,e)
lo-
to6
tot
l0r

I
,
3

4



üt.

Tlr¡ csntrol tnjretN,elrr ürüo of ¡t.rllc
pyrogü-ftrü r¡trH rqufvr.l,mt in vsl¡ne t0 tùr Ðrp

md C*3t lnJætlonr. ål1 fnjretlonr ülrr trd.
*lrr*r þ*n befon thc ffrrt pÐt-ttrJættûn bodt

ntght ;r¡ trhra¡ thr? ir¡ four åour¡ befor¡ t&¡
rtrrt af, tùr f*süng prrÍod¡ rd rfx hCIurr Þcfam
thr mtrr Lntrhr rr¡ rtrüurcd¡ Tbr rho*t;rl
i'aJeetåoar ta thc thr*¡ ohronfs gËrrr¡Fs ß¡rr rt tüf,
llnr tlrc ü tär t&ltlr¡, ,iEJ**i.on,

flrrultr ef both sr¡t &d shroorß ttg*r{*
nmtr üla* enr.lyrcd Ln the r.mt ülpr the *rn þoôy

;råght¡ f,@d lntrh; rnd çr,trr intrlrr for tb¡ fl,vr
drrr tnnedf.rtely prccedl,ng tb ftrrt rnJ¡etlea ;rrr
eelcr¡lrt¡d for m$å mtul,r ¡ff¡, püt {njæt{on
etl¡l¡lrü rla thrn c*l$.¡¡l,rtrnl f€ü üt*h ltrrpú r¡ I
p*setrs¡ of th*m pn-ÍnJætf,oa nrlrl¡ r¡nrd for
*rch trcrtnmt grou¡r, r¡rd rnrl¡tr*d by ¡[ tc¡tr Îba
abroluto lreluc¡ of, boüy rrlgüt, fsod lntrh¡ rnå l¡tu
t'ntrt. br¡ferl tnJ*tim rrr¡ lr6rgr &.g ü¡d Ðro ülsrt
rmp.r¡t{vlly.

fluultt.

fu Acutc (Flgurr tr¡ Tebl,e l).
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ll¡crc ürf. ntr r{srtfiarnt dl,f,frrrcurr
brtnrn the 3t O + Hrt ütd HAO + C{5.l gro$pr, ræçt
for CIry 5, [dåtsf Intrkr; r*rtch *m probrbly r eh¡rpf
f,luctuatlsn, tlatr ùr øly prumtcd for HrO +

rubJretr¡ llrrer bosrl rft¡r tnjrct{oa a*{thrr
tFP + HrO nor ÐFF + C{gr4 brd produc¡ú ¡¡¡y ebrng* ln
þody l;{ght. llorrrrcr¡ 3{ baurr âfter lnJratd.on botÞ

rrçulrætrl groupr ;Grt rfgnt fl,crntly ti,ghtcr thrn
tlrc ooatrol¡. thr,r dltrfsæ. an n*.l,ntelarü througä-
ont ttr l{ üryr by tnr DFp + }tOO grory¡ *rrrur tbr
IIFP + Ctt{ Srürp dl,d upt dl,ffrr ¡lEnffl,cratl,y frc
th HZS + C{3,Û co¡ntrotr* rftrr day 8. T-hc tro rn-
pertnutrl grü¡pe d.id uot dlff,ar thrcr hourr to thnr
d¡¡fr ¡ftcr LnJcctÅonr blrt dLd thrtGrfterr

lbr food tntrl¡r of both uçcrlnrntrl grqrpr
nr l¡tl thm thrt atr ths ecrtrol¡ r¡p to dayr t-g tn¡t

not l*trrr thcro ürr¡ no dLffcranð.f bctrrm Ûr¡
tm erçrrlaontaL grûup¡.

htå,ter *ntrtrr tar ¡tro tüdnood on dryr l-S
for tbr ÐFP + C{¡hû gtu¡pr rnd dan å-? for ttrr
ÞFP + W grurp. The ü hrur rnd gt hour d.lffrraom
ürtr not rl,gnl,fl.crnt dr¡r ts the drop Ln tho HrO + C{!{
grgrrpr rhir drop rùi p¡obrþly arttfrcturlr æ tt dtd
not secr¡r ln thc ehronr,c tü¡dyr lh¡ro ffiàtro no dl,ffor-
cacr: brtrrsr tür Ðs'P + HEû rnd OFF + C{g{ grürStr



70

FIGURE 1 ACUTE TREATMENT WITH DFP
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FIoURE 2 CHRONIC TREATMENT WITH DFP
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fAn B 89. Ghræto lrrrtrmt üt!å ÞFp r¡¡d

feüd latrftr¡

Dry¡
rftrr
l,nlttal
lnJee-
tlon

+ C{j14

Y¡

lbo

DtrP + ¡tto

+ C{t'{
V,r

fleo

DfP + C{ta

trP * C{t{
Vr

ÞFF + Hgo

.E df.8{g' .l Ëf .$|tg. t df.Ef.g

+ t hr¡ I

t
,
t
I
t
ó
î
I
I

1ô

r1
l,¡
trt
lr
15

l.{ôfr{ 10 rû
t.70f{ lo ffi
1¡ f;lô9 lO tl8
o.8?e8 ¡,o l¡s
2ô8999 10 ffi
o.t*?8 Io ü{¡

o.lt¡98 lo ¡{s

or8s4g lo Ns

1.3ttt Lo ilã
o.{t{t lo H8

t.tð?ó lo lffi
OôlO9t 10 t{S

o.3t5t l,û xs
1.0119 10 HS

o.gtto l,o Ns

o.l9¿g 10 Ns

trsrlt 10 1r
lrltfi 10 N8

o.o?t'6 lo ¡ts
6.6ö¡9 lO il3
o.tGt8 lô !t$

tr.?ltl lO lts
o.tåüt lo tfs
o.95iB 10 f{s

Or{l8l 1O !Í$
o.lto? lo t{s
o.t885 10 NS

o.8lol 10 t{s
tr9?53 10 10'ñ

org¡ilt 10 ils
lr8{79 10 lor¡
l.oltg 10 Ns

o.?':rt$ [o ils
t.t?¡t lo Hs

o.9t38 lO n8
g.t{l,t lg tl$
l.nott to toñ
l.$8t* tro ilS
o.1t!¡9 lo ils
Q.?tKfl tro ils
l.otst 10 xs
o.ßt? 10 lts
t.tttt 10 1ü
o.ttát lo ñf¡

I,.tff)Õ lo !{s
l.t8¡t 10 Hs

¡.9to? lo 10flr

o.9t2? 10 tt$
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tAil.B æ. Chsûüic lrrrtrmt ;{tå Þfp rd
ryrt r fËtrltÖ

Dryr
rftü
tnltlrl
intre-
t16

+ G{Ð.t

Yr¡

Heo

tr'P + lbo

Ëro + Ë*ùt
tfr

ÐpF + Ç1U

DFP * C{t{
.T¡

ÞFP + H¡o

g dt.$ig. .t, df'8lgr g df .Slgr

hs+ t I a

t
2

t
1
t
ó

7

t
I

to
1t
L'
1r
t{
l5

óù8tr60 10 0Õ1r
t.l9ó{ ¡,o tr,r

ê,999{ lO 2fr
3r?8t6 10 L,fr

8.5St0 lo ffi
9085¡10 lo trr
d,tst{ fs tx
3.8955 10 le¡
4.ålta tro 0.lr
g.tg3Ð l,o \fr
1¡08$ó to lofr
2.\{,U7 l,O lo#t
s.9s19 LO 1f8

4.O860 lO O.lñ
4.3?59 ¡O lm
2.59t5 lO *fr

{.1{o9 LE \fr
ttr*45Õ l,o Ir
â.81?0 ro lo*
1.0981 l,O lt$

'tlr¡s 10 ,w
¿cü?S¡ LO tffi
8.ûX99 lO Sr
totltó lo ts
t.s108 ls tfr
Srtol't lo ltr
l.t0l4 lo t{$

8.tläl 10 súr

t.oo99 LO ffi
3.8878 tO lfi
3reo93 ¡0 gt
8rfl,18 10 8fr

Lgttt 10 X$

orô?84 lO r{$,

l.1tl5 10 Ìr8
2rt8G5 10 ür
o.1tt3 Iô llü
l.léan 10 Hg

o.oú?t xo Drü

o.t906 fo !t5
1.81ót lo xs
o.7106 10 ilS
0.3190 lo H$

o.oo?t lt lls
o.tot{ 10 tts
o.tltl lo ils
o.4ô6t 10 ilg
o.o9tt 10 ilg
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8. Cbtoai* (ri,¡ntr 8¡ t¡btr lr ) .

8ory rdgbt ;¡t rt&fierd tb¡q¡fËüt tht
.!sür{rüt tn thr sFP + xro rd ÐFp + t*Ð{ $rituptr

lb*r r.*r ¡o difftsãùe.r bat¡rü tbur fio groqrrr

Food latrhr tn täü ffF + g{tl Írottp ;rl
only rLgnlftcetly ryû¡ßed ta tbr v.üI fårrt prt¿od

rftrr inJrotlmr Îh* ÞFP + H¡O ¡n,mrp úiffrrrd frc
th¡ oantrolr m dryr I rnd {1 bnt no otürr diffffcnm
ü.ra d.gnl,fün¡rt. Ît¡¡¡r tt¡rlr no diff¡tr@rtl brfirs
tbr tno DFF güoüBrr

Trtu lntrhr ;rl rrùo¡d tt¡rouÚËottt thl
¡rp*;t¡rmt t$ bttt OFP * C*L rnd DFP + Htg gr$ryr..

Oüßi üe¡Lr thrr. ütrt ¡s dlffrrüf,Bll brfi¡g ttrr tm
WP gronpr¡ r¡cüpl æ ürf Ir dtfcü ;rr proùrþly r
Ghrs!ü rftrrct dnr to cpporltc flleürrtl,mr oocurrl,ng

rirultrmr*y"

Þl,scurtl,g I

tr. AßBtc¡

SLlce dt¡tu,rbrnoer of mtlng lertrd tm tc
fl,vr drtrrr rnd dÍrtsrbrnc.r otr drlrllsg rry to lJrG
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dryr, rny Þrhrvlsurl Bbrsg. ocsr¡rrlng ln tätr
¡nrled effúd brç r rcttvrtLært êrult lfttù rrr*
pcct to thtr¡ tm pc*ntr rbuld br notrdr Fl,r¡tlyr
thr dsfqctlon of rny clrrngr srieh om bo rærlb¡ü to
ætLvrtf,s¡¡ l¡ fi¡r¡d, Þ*rurc t}r rn{-rlr both rtr
rnd dnn} ått!,, tuqmdtyr ttr €üfl¡g*r dloü tn
Flguru I rnü I erc perhapr of tm* lstr,vrtlortt lr.
pêßirffir tbrn thry fryly, thtr fr b¡srsrr botù

*rttag rnd üfue,¡.ng årc rrlrtd tlr þodt rrightl tàrn-
for¡ ff e drug hu ra tndryendeut rffrct oa body

night¡ tb.ü f,ood tad ;rts tntrhr ïilt rlæ br
rffrct¡ú, rtnply l¡ r rmult of thr ohrng¡d bodlt

;rl,shtr
thr lrct¡, of rny ctgai*ft,ernt d*ffrtocrr

brtrm tür tffi ÐFp groupl {n ;rttng rnd drtnlrlng
uh$ i,t uatthely tbrt rny dl,ffrrratlrl rffrst upon

brùrrvåsur ef thr tro trrrþail¡tr ;lr tbr r¡rult € r
df,ff,¡rs¡tirf ¡ff,:et upün thr rnLntgr,. retivrtlon.
llonernr¡ rlaer þody ndghtr dtffrr Íor tär trc grorryr

{t l¡ pcmlhlr thrt rthrrc ;rrG rotlvrttgìrt dl,ffæ-
.oe.r *hlsb dtd æt rhm up rr shæenl tn tf¡r rnarntr
rrten rd drunh.
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Ð¡ GhrmLe,

t&r¡r !ûth ¡lrrtph$ü rr¡ü ßürtml CàB

rt sbfsalerlly rtûflt.dr tbr rffrct on bedy ntght
lr no gtlrtar thrs for r¡ rsltr rrdnstisnr Hür*

;yer, thr ebroale eætf¡¡urtlon r¡f, tùa DFp + gt$*

traffit hçt þodf :right lerr rl¡rnm rftrr r
ri.agl* laJretion tär bot rrtght ræovrrcû. thlr
lnülo¡trt tbrt C{3{ hrr Xc¡¡ rf,f¡ct ln tbr eþ¡ml,s

rl,tr¡rtlon.

ttrc ehrngr in feoü lntrhc ;ar rln{lrr to
thrt fs¡d tE tär rgutr qrrfrot (útfl - îl'd- ol
notlrll rnd larted no 1on9æ. At ln tbr rcutr o¡*
prrtnut it la pemtblc to l,¡lt¡rÞnt thr latt!,rl
ürorr¡r* in feod tntrhr lr r¡¡ dfoøt of rr&¡o$
body rclght" llrlr d¡rtr ¡uggmt¡ th¡t feÊrd,*

notlntfonrl ehrng*¡ ln utlrlr ;ith chrælorlly
fühlbttrd Çhs ß¡ld onl,y be hportüt la tbr fl,¡rt
fcr dayr rfter LnJrctl,on.

H*tw lntrhr *¿¡ ttrc orly f,ìltuirr üiclr
ürr vrry dtffsront tô tãr ætr rlqr;rlrort. Iå
thår etlr¡ ruô¡ced ftË clrarly proûrocd r ls:rmd
üttcÍ lst*lre tärmgbout the nqrrrLnoltr
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(Ib* frßt tbrt tär lffrat ef thr flsrt trlætl,oa
of [rsP + t{oo ürr rIsh gr{rrt* ln thc o}rronl,e thr¡¡
tn tär rct¡t. coçrrl,uant nl probrbty ü¡r rot,ü y tt
urpl'l.rlg dlffrrxcmn l Ttd. vrr{rtLo* mgl
rntrrlr tn tln¡ilr nrati.æ tü r.&üd chB hr¡ m
fæ¡ilü {n botb tb* prcrent tçrrfnntr rnü ln mvrnl
cprrry*t l¡vu pr*lrlag rlg¡t*slrr gtaor rrtl.ng
rnd drtdßlrg rr¡ pedttvrlt eorrrlrtrd l,n tbr rrti
It oould Þr rrgt¡rd thrt rny cùrngr f,n rrta lntrhr
re.,ld rffæt fd rot{vrt.ü b*rvl,eur. Fro tãr
prmrnt cbræl,o rtndy ttrr* fu ltttt,r ¡nrldrncr fat
thlr¡ food fntdrr tr¡ clore to nortrl ;hlll ;¡ts
tatr¡ßr rærln¡d dryrrrlrd. t{fiwcr, fn th r**
tdnEtlæ erçcrLnmtr rcf,crrrd to later, rr,¡eh r
corrtla?I'on rculd ln rny crtc br lrrrle['ünt rlncr
th¡ r¡¡tnalr never aßtually h¡w to ¡¡¡te rt l,r l,n
prrfsrnrmo typû r{tucti.on*, rrürre the rubJrst hü
actnrtty to oonn¡rt r food rrrard¡ thrt thr r*lrtlm
sf eltlng to d¡l¡¡hLng l,r poteotlatly trpertlat.
Ar f,rr es extf,rctlon elç*rLuenüt rrl concrrmd,
mtlv¡t{oürl ctrrngg €åa s¡lr pe;rtbtry br of f,qlor-
t¡nc; Ln tha flgt f,Lv* d¿yrr úrr¡ effcctr rrc fmuå
qn food l,ntake.
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fa g*nrnl tþerr tlr* b*havlounl
trpørtrmr of cäragrt ln üttag rd drf¡Lfng
rl,lt dç*nd m the typ. of bohrviq¡r brång s{nÕ

rldersdr [rrr¡ rtf r1ür b¡ gtbg *¡btlrr tðtl-
v¡tlaü¡rl rffrct¡ of tùr Fpr breldr¡ thr rffretr
orr *rttæ rad drfn*tae" For r*rrylr tb. fl¡ttr¡
nry aúfrr frc r ü(hrt$¡rl¡¡tfåe rf.o*n¡r: or îir}ütttr
Sucl r mtlrrati,onrt ¡ff¡nt as¡tÉ rtro f¡¡trrant rtth
tlr bôrvtannl t*rh¡ tt üfgàt brr¡r rc rf,frot m
ütüpørrr to ; porltlvr rtbnlnr¡ tårt l¡, r rtfmlrr
rttb d;rtnbfr Gætrq¡ilnrurlr rnd yrt mbtnr rttà
r ¡terttvr ttirtr¡.r¡t ts &rürt rtgonrt$tßrlfft

Ftnrlly, tb;n lr tb* problrn cf ho; to
reco'unt for thc rmul.tr ¡rhyr{c¡oçlcrtty. thrrü ln
tüÞ rrfur porlfbltr¿t¿fi. Flntly, all thr obrnçnr

nry Þt &¡e to oürngcr lä th¡ ft¡acttontng of nerro*
ürlcufr¡ Jnuotionr¡ ræd th¡ pcrtphc¡t ¡r¡tononlo

üüEr¡c[rl ryrtrn. Srcmülyr ttlty my þr ülr to ånts-
frr¡nor ;Lth eøtrfr ruEnrLrtfng ryttæ ln tbc
GlÞtrrl rÉrüeour rtrtr (cDts¡. flrr frtlt thrt tE

tl¡r rsntc rtudf no rnt{dEtrt dfrot of tbr Ctt{ nrr



l&

fn¡Dd upwr lrttng or drlnblag æguü rylrtãtt tåa
prrlpherrl vl,rr. llfrcvrrü r¡ßea f,t tr mt l¡nom

to Srrt ¡xtrnt C{tt Fsrtcrtr perLprr¡ral CbE ta
tlrm,t otlru thrã ¡u:ct r nn& thr canú{tåonr of
tå* aeute uprrlnot¡ mt too ñ¡sl¡ rrl{rmt rhonld
br plrcad on th,l,¡ n¡g¡tivr ftndi$. tn both thr
ÐFP + H¡O rd ÐSp + Ct$a fËì¡Frrpt, fræ*r trr.
lnlt{¡lly rEeh ;rtttr tblÊ in tþ¡ coatrøl Efoqr}
L¡útsrt{sg ttr¡t ia bot¡ thrm ür. Hr prr{phærl
rffæt of th¡ OFP.

&r arntrrl rffretr of 0fp hrtrr brur

rhdt¡d tn doer by Dul,rrplckford rnd riatt (lgSO) È
fftnú thrt ÐfP lãrratd dúrmtly lnto thr tupn+
optie nuel:l producrd r drort åntttel l,nhl,bttf,on sf
urln¡ *lc fsllarcd by r peolongrd inorm¡o of both

urlnr flqr, rnd satar l,nü¡hrr Thry l,ntorprrt tbr
t$btbttlon lr brfng dn¡ to rtlnrlletfffi by r{tctflr
sbltaå prcùrcl,ng r¡¡ læ,r¡r¡r ln rntl,.dluntl,q bonontr
flrr lrtrr Lnar*arc thry lntclpr*t m brtng á¡¡ t¡t
¡üeatt âËh mortlnE r hloetrLag *f,frct an ttrc pro-
&¡otl,on of r¡tl,-diurct{c bonoor.

Grolsnrn {fgær) hts rboru thrt dtrmt
cbolf"arrglo rttnulrt{on o.f tår }r¡pothrtrff. br tntræ
únctl,on of eryrtrll,lar ACh cr Crrbrcþl tldhruÉ
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drt*.lng Ln trtrr trtlrtrxl rltl¡ ÂdrroergLe

rthul¡tts by ærrt4'trurllnr Lndhrard cttng ta
lood trtlrtrú rlt3r

thr grerl-rffretr ¡ Eåål{norglc lti*¡¡-
l¡tlon spoü r¡t¡,åE rnd lürrmrrglE rtfuntrtlon Woü

drtnhtng ¡ ;¡t¡ rrl¡ttv¿y rtrlghtr trn r furthrr
stportr Sralrlrn (f$t3bl l,t tu ¡hm tùrt thr X,¡*

ütß.d rrtfnfl rnd drtnhLng oôü¡d br mlntrrrd by

fu¡t¡a:prrsLto¡crl lnJoctfæ of rdrurrs{a td
*äoll,¡rrgie Þlocktsç remtl. fhr tnjrotLont of
ebol,l,n¡rg{c rnd rdr.ütrÐl,s rtl,rul¡tlng rç¡nto rrart

mdr tnto tb¡ mn gæorrl rrst.m of the hypo*

th¡Lrmlr fræ thl,ch ctl,ng r¡d drùnhlag crn bc la-
üËrd þy ¡trotrlorl, rtl¡r*lrtlon. Steln '(¡g6g) hrr
rl¡om thrt thr abollnrrglo bl,oo*,l,nc rgratr¡ rtrrylnr
rlld roopolar.fn*, úen LnJected LntrrprrLtoncally¡
bstb ,,abtbl,t dri,nhtng tn t&. nt, rùcr¡er thclr
çntern*ry ne?hyl derl,vrtLcst do nçto S&Bü nlhfl
rtropb¡ ånd ¡cthyl rcopolantnr do æt pær lnto thr
C.ls.s. he scncludrê fgn thlr thrt thr rdr¡gtl,ü {D

etükfüg m¡ &¡¡ to r e¡mtral dfret. All fqrr
--?**d. proturd r lrrhrd ürpnæton ln food l,n-

trhrr fru thti lt ;¡¡ Lnfrrrd t$rt thr rffæt
æ r¡tinç rå¡ pciphr;rl. tüoücrrrr tbr drtr doer
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not pr.Glt¡d¡ þotb cürtnl rad plrlphrnl rffretrr
$tnor tbt ëçntr¡lty ætlvr rüttcbô¡lnrrglor lff.Gt
ürl,nl¡trE, lt tr hl,gälf ltlrly tãrt they rtfl rher
Þy rrfr of, thir¡ r,ffrot food lntr*,r. contrrl rffrntr
oû nt¡r dntr¡Cl rtr n*Þt r*trLat¡¿ tð tbr hypo*

thrlrm¡r rlc¡ee Chollatrgie rtinrl¡ti'cra of, vrrlo¡r
tlrbne ttructuär¡ fu6ær* drtatrlng lE ratr¡ Ft,rhir

and coury (1Ð6S) ¡ Grormln (19ö{).

fhfr d*t¡ rtrmlag tååt eÞoltnmhrtlcr
rtl-nrl*tr d¡lnklngr täe¡¡ar rntLelrsl,fnorç¡l.o¡ fnhfbtt
ftr le i,n dlrrct Ê.ffitrrrt tr tbr pr$rat rüultr
rùefl ÐFP q$*llå trt*r lntrktr Î!¡e df.rcrtptmy
elrrnet b* accocrntcd for, but ,,t co'trld þe rcl¡trd to
dl.ffrrrmc*r in thr rGthoól andr t¡l vlr; of thr
rnddcror thrt r choflnrrgis rachanirn omtrslr trtrt
lnt*c lt tr pcrhrpa notcmrthy thât atsr lntrfa
;æ thr üüürrtrt tort rffr<¡trd ln tlr¡ ehror¡tß rcqlcl-
tgrtt.
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Attp rolsn t&HAltloun.
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ftr gucnt dl of thk rætÍon tr
to ro¡nln¡ thr rff:atr of, rrù*rü CbE oo ttûpontü

ræhrnLtürl1 rü ¡ €etrtlt fcr tär lmmfry oqrrrl-
rmtr l¡¡ Fr¡t .1.

In cstrin lrrrning r{ftrtlsrr¡ ñËh

rt o¡¡ça¡¡t r¡¡tt¡etlm *lrr tüe mr;trrr ûf bÞ
hrrlounl rÉ¡pt*tlon f.r rotnrl,lf f,rtt ef rrrpml
mch r¡çtrcl d¡tr lr r**rrttrl ta 4trtfugfrb
rffætr dlrretlt ö rspoûr* ffihtatrlt fru thol*
or nrehrntgr nrdtrtl¡w slrrnEt ln rrrprnrl. tbr
ltr {r trs. of, rlttrrtlær Lä ;lrù!h lrtrnoy ú
rtlpærG lr thr mr¡ûrr of rdrptrtl,on¡ t*
rttnatfslrr *ær thr proportlm cf cor¡ot ebol,cr

ll tlrc nmrt¡n trtrü¡ {rr$r Ln dlrsrlal,artLsn tr*,r}
Lntrrfc¡¡ûtcc rl,th thr rerpon¡t rcctûrr¡rln *r of
lltth dlrrct Lqrnrtrnor. Homvrr¡ tlrrn lr rttll
tfrr poratbtltty of ¡¡¡ lr¡di,rect rffrnt or¡ tlrr Güuarl

of adrpt¡t{on - for rxanpl,e¡ by r.lter{ng th tffort
lnvolv¡d fn r¡ütry r fttp{Dnæ. *{oh 1¡ oftæ ttr
only frctor tnhtbl,tl,ng cüror nrktr4lf¡trrkr nrsh r
d.{rcxl¡{n¡tlo¡r lr¡rnlng.

fn th¡ orçrrl"¡rutr ripertrd brfç¡ sb-

eewrtl.ost ;crG rrd* of thü effratr of lc; ChE æ
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T¡rtoua r¡prctr of r rtrpl,c lrmr prttdnp rrfp$rrrr

BrçrrLrmt. 1. ?ffrstr of rtürccd CbB rstl,vtty o
ff,rtld rrtlo lwrr prctrlâg prrfctrrncrr

cærnl Proord¡rÍr&

Írr rubJæ*r rrrr. f& dry ot$ frrlr tôtü¡

;rÍght"nr; rppro*lntrly lt0 tnrrr .ftd l¡tntr!.¡¡rd m
2 Þourr fr¡dtng prr dryr

The rpprrtt$. ;af I rotndeproofrd rnd

vßrtltråtsd sktnncf bs¡tr lh¡ lntcmrl dtrü.lml
of the box ners I ln¡* r 0 lnl. x I lnr., rnü thr
lsrtcr ilå,r töt centrally {n snn rallr l¡ntd{¡t¡Ly
¡bovr thr food oup rnd { inr. rþvr tl¡r ftroor.

thr lwtr ;;3 3 i,n¡. rldi¡ and proJsetd å :ln. ftu:
the mllo A f,orcç of tpp:oxt¡rhfy 3O $Frr ü¡.
nrstssafy to rcrk l,t. 3h¡ food prlllt nlnf,oro¡r
rcf.Chsd 75 nga¡ ltr prcrentrtlon rrr rlmtr ü!c&-
prntcd bgr lt,ght rr¡d tn¡e¡*r recondrry rel,nforÊûft¡

&s r¡tt *!rr tntnrd to prear tär lcrü
ovctr r paflod of 8.t dryr. In tbc f,{r¡t ? dryrt

thry r¡rs b¿bltrnt.d tó thr Þox¡ rdn¡ltsd t{t tåt
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uÕ

rrôfind¡ry rrånf,er€crr, rrfll*tnr trrtn¡d æd trrtard
to pnrr thr lw¡rr fbry thar üoütsrü lt F.R, I far
? drrrr Þrfær þ.rno progrrrrlrrlp rrl,tgbüd te tbrir
rlLsttd f,f$¿t få#rú ntlo ¡chdul,rr ltt ehrnge

cf ratl,o cccupkd t dryrl r¡d r furürrr 7 &y;r
tn:1n{ü9 ;rr çlvs 6 the flnrl :rtio, tbrntt rr{n-
fnrc*rntt ffir gl,m ürûb dry ührougàor¡t tär ¡*
drf tr*l'aiaç prrfotf üy tbr ¡nd sf ;trtch, t&¡ ttr.
trhro to c¡bt:{.n ttrrr hrd b¡sor rtrbll.

l. Srrpo,nro FoÍl¡

SworsL e¡rycris¡ntr rqorfud i.r!.Frrt g

rhoçrd tåat thc f,orl trf ¡ notor rçüpærs soül,d be rl*
trr.d by u¡ræ*trlêü¡, ædnctl,onr"ef br*la Ghg. Sl,ær

thc lnJrctl,sn procrdurer dert¡rtbsd f.¡ prrt I rtwfC
pro&rcc l¡rnuntríl¡rl r*ü¡ct*ent ¡¡ thg| nrsà rf¡ll*tr
oa rtrserc forn fotrld bl'rrrtrttsa¡,y to o*Gltfr thr
folloting obr*rvrtlonr oü FåÐ prsfcrme la r lærs
pmir¡ trrl, mre rrd. to ah*h tb{r oryætrt¡,oßr
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lletbrll rud Rrrnrltro

T{vr üritr¡¡ ffir tnlas lt prfl.lr
Îãc prr r*th übtsh llbry nmrmt tãr brr nr oþ-

rr$riû f,or r rrrt$ of lS rr!¡forecætr bafoÚl¡

räd 8{ heerr rf?or, *.Jretlon of t rgq/tÐ DFp + HrOr

ått 3 r-¡;rlr obtrtnrü the¿r lO pr*
fnJætl,on rdsforcrmt¡ rltb tb¡ ¡rlr prr uob tlr..
å.ftrü tnJrctlon få.¿r prrfocrær nl .Brtstly *nr

lßù

&tr g.münl fon of r rfnple ætor rlt-
p@¡r 1¡ th¡r¡fon uarffætd by rrúrotlssr of hrrla
ClùB rßtl,vttf to tsffi of re¡nrl.

t a Reqloarn R*trr

&e nornrl ü#r b¡hrvl,our otr r¡tr t¡¡Jrct$
rlth I rynÂçn of Þf"P {¡ obr¡lor¡*ly chrngd tO rrfnntrl
rftex {nJectlan. lhe rninrlr lt* dm¡ faroteuhtr¡
r¡¡llvrtrr rnd enly ær¡ rlrcn toußùldo lüççy1tr. %
houn rf,t f trcatrmt¡ lt t¡ only nr*ly porlfbl,e to
dårttagui¡h thrn fra unlntrctad ëürtrolr, thl



t0.

f,*l,tsrtüs rÐ¡Prri;ütr ü rittr of lrmr prclrlry
;rr. ¡¡fidcrtrhG tü r.r s.tätr rffrotr of DrP Güilld

rtttl be drtrctrd g{ hn¡rr rft r *nJrctåonf rût lf
tåty coulü t*r d.trúrtnr ttrtr nenl,tme rlld &rrtl,ear

tûttþdrr

onr änadrid rnð ffity l¡¡ilrfr mrr
trrln*ú *t srRr 1r ü or !ö. åt tbl cd üf trüel'ne

tb¡y rrtrG tnJtstcd r¡ rlrwr Þtl,ur
llrug Ê¡tlo

H2O + Crs{

DtrP + C{t4

f .R.l
N

to
10

tO

F.R.t
ñ

It
1t
1t

FrRrló
H

tE

It
1ttrP + l¡ão

å¡L tnj¡ctlonr il:rr nrdt rncordlng to tbl
rtrndrrdilrd proorùrü ôtlêttb¡d ln Prrt I ferr rn

rãutr l¡&tte sf ChE. lmn?y f*¡r hcrn rftg
lnjrettonr ütd €8 tbt fsltsr*ry I dryrr all rttþJrætr

mrl Ílür¡tld.
haty of the ûFP + HtO rnL,mlt tlÍ.

trdffi ¡for rmtüs ? dryr¡ thrt I'r1 fsr r tðt l üü

I dlfr rftfr tnJæ?ton. Ffvt of ltrar ñra F.ft'l1

flYr F'8.å¡ ld tæ F¡It.lôr



Íf"

Sfurtlt ôf thl a!¡r'rrl, m,r¡ rr.l,n;l¡$ttó
rftrr the thlrü dü/r r tmtlng rnd mlstrl¡¡ü m täa
ahrclo lnJrctton rshrdhrh (mc prrt l) for r furthr*
? dryr' AIl, ånJ,ætlurr fürr rlff fpproodlrtel,y 9*
honrrt bcf,ort thr rubrrgumt trrùlng ;m¡fu, Ib
dÅrtrlþn¡ttror¡ of th*¡r üû enl.r¡lr b*tr¡u thr rnr{,ei*r

rubgto*lp¡ t¡ rha*u þ¡ilar.

Þüt¡g
frrtlo

Frfrr ü
il
lo

l6F.R.
ü
tHuO + Ctt*

ÐtrP + CaSa

ÞfP +

Iaa
It
t
E

5

IF

1('

10

t
Hgo

füe ünr reqtrrd to obtåtn ?O ntrfors¡*
r¡¡¡t; vul¡d ltttl¡ over 5 ¡r¡scgltvr üryl tnrdt¡t¡Ûy
precsdf.ng thr tnJr*td,on. lbr ôv.s¡g¡r of thr ftYrr
deyr nrcre 161.3, 3g0.l rnd ?6OoO ¡lcond¡ for ntl,oe
trr 8r åûd 1ór rnrpoetLvoly,

lbn rvrråSü çf tt!. S Frr-lnJ¡atlm árfr
nr for¡nd for crcb rntrrl en{ rll port*lnJscttm t{Ë;r
oelctrlrtrú ü ¡ prremt¡gr of ft. th: p¡reätl¡n
rßor¡t of tbr 3 tnrinmt groupl ülrû {¡t¡cr oqlmC ny

t telt.

t

Rrlultl.
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FIGURE 1. PERFORMANCE ON3 RATIOS 24 HOURS AFTER INJECTION OF DFP
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It.

lhe lntrrtßtier¡ cf ntlo rlâd rûû¡ß.d tàß

år füom tn F{¡nm I rl¡d 1rþ1r lr

Îrlfl,B L Oprmnt Lrrrw Frærtng Prrf,onrnor lffity fi¡ur
ltn¡rt rftrr Aontr Fr&ratl,ou of Cbol,!"nrataúrûc ¿IctLvl,ty.

¡{¡o + Ëtt*
Vr

rlFF i C{Sf

Hgs + Gtil*
V¡

IISP r ll20

DFP +

Vr
ÞS'F + l'¡Ð0

Frt{o .û df .Sù9. S üf *${g' 3 6f. Sigr

F.8rl

FrR.Ê

F.Ê.1ó

8.O85

8.00ó

1.00{

le l(}rt
¡8 lß
e8 lof6

ts Ns

rß eq,

3E O.lfr

lr?Êü

3.?06

*r880

ortls l8
o.96? 3t

1.755 8ü

ils

r{$

toffi

ifrsrty f,our hou*¡ rft*¡ lnJ*cttan, H¿O + C{!{
nrg no sffsËtr ¡{t rl"t thrcr frttør¡ tûrc'porfanroct

otr thir g!Ðr¡p *¡s lOOfi sf tto ncr¡rl prc-tnj€ctton

Ëilllr

thc DFP + C"rû8{ Srq¡p ;ü3 116þr lfter tfo¡t-
psrt¡ thÊl.r scoret þctng åpproildåetsly ldû's otr nor¡rl
at srßh r¡tlor fl*r dtffer@æet bctrrm thlr gräqp rd
tlre H"O + C4t'{ ar¡lnrl¡ nrchod rccçtlble l*v¡lr of
¡t¡tl,rtical eonfl.ðens* at only rltlo 8¡ !&rcvcß¡ thr
dff,f:rmcor ¡t ratlor I üd 16 dld rc¡crr tbr l0tf

lcrnl,¡ ¡nd rerrld thc¡fÞtt hrvt W¡ rccçt*ble nd,ng



9{.

r oneftrllrd tgtr ¡{atürlr vrry rtdnry tn th¡l,r
tfrstlon tü ürutrGt ;1,!ã SFp, sd thr l¡cffimd
Uarlabll,lty ua¡rg tb¡ tlFP-tn¿trd ¡nl,lrlr trr
probrbfy thr r¡lcr xttroË for t!* lu lnrl of
rtetdrttc¡rl :lgnlfl,ormr. lt{rer tt¡e p*rfornrmr
of r¡rllrlr tnrt¡d tr[th H*O + €{ta ral är ¡trbl,r
thr LnortËü tn tbr þFp rnd c{t{ orñ¡p rt r*tlst
E r¡rd 16 b*vt br¡û trrrted rl rerl,, not mryl,lng,
d.Íffrsoa¡t.

fbæ rnLrrlt úlcb ræd,v¡ú no reætl'-
vrtor mÍ3 ¡lonr th¡s nonal¡ hrt trpeel,rlfy re rt
r¡tlor I rnd 16. At rrtfo I trhr dtffcrcnce üld
not çrl,te rrrsh ühc tro-tathd vrlu* fer thr l0t
trrvnlr bn¡t tbe *rgt.mont thrt vrrletLon¡ of ttrr rmr
¡l,se lrl not *rçoct*d f,ra aontrotr a¡rfrrl¡ rÞplåü
trsr¡ too, r¡rd the d{f,f,¡rcncc chout d probrbly br rr*
ggrded rs I rtatr otlto

There ütrc no al,gnrifl,cr¡t dl,ffcrmrl
bstree¡r ths trþ üFp gfitupß, ålthsuth r? rrt&r 16

the g value rerch¡d thr I,O# lrr¡*1.

Flgur* t rnd Î¡blo I thoç grotrpcd drür
f,or tlrs aûrp 13o åninrlr oR tÌ¡e thr*e d¡y¡ fsltortne
tnJectl"onr ütd for thr æ oFtr + HrO rn{rrlr trrld



tft

ry no dry gr 6rtr frt tm & þ tnjætrl
HSO + rninrlr hr* þm ixf{d.{ fff ürfr * * lr
tü püürl,dr r ryrlrntr rr t&t tboort rf n¡O * C{tt
fnJ*tlnar l*.1 m nottçrrbû* rff,rotr

Þl,ffæscrr b¡¡r¡t ttr trn DFF ¡ÜtrÐt
md t¡ü n¡o * g{Ði $rqp ffir rl,¡nfûfûril* rt ürff
I * lr hnt t*r af th ccryrrtrmr åüìnr thr Sp
smryr rrr rl*tfl¡rnt¡ Îrùil,r lJlç



FIGURE 2" ACUTE DFP AND F:R. PERFORMANCE

@
ctt

190

160

140

120

100

Ø
Þ,-z
trJ

l¿l(J
É.I
1
Lrl
v.
c)
c!
æ.
Lrl
o-
Lrl

tr
J

uo
z.
ll.o
€o

x He0+64 34
o ÐFP +C¿g t,

c DFP+HzO

I0 2l+6
DAYS AFTER INJECTION

BO

10



97.

14n"8 3r $perant Levct Prul,ao Perfcrt:rl*r Afttü

ln &r¡tc &eductlon of Choll,Ëttttürtt ¡tst{vltyr
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It.

Îbr IO Ffp + H*O rnftqr* tbrt ürrc tmtnld
tttl dry 0 ütrr tndf.¡ti,nçu{thrble f,xn th* }Ir0 + Ëtg{
eontrolr rftÕr W ?, lrbl¡ 8Br Ftu dryr { * Ð

tb¡tü mr only r ô * IOñ dtffaúürßr brtnrn tür
g0üprr

Grouped dttr fcr tlrr ü{l errtrrtü fu übl,sh

r la lrvtl of ChE rat chroaterlly rrl,ntrinrd r¡r
*hom la rtgnrrl t rnü trbl¡ go Both tåi nrp trrrt*
uc¡rtr üt€ñd üwt lrurr pr.ûrlñsr bt thr rúf¡at mr
ært nark¡d ln thr ÞFp + IIEO ffoù¡p. Th. dtf,fsgcr
htnü thrar tro groupr üra rfgntftcü¡tt on dty ¡,f
rn th¡ ÐF'P + ltto grerrp thr rtrfrctr of ttrr cbrmlo tnp

Jectfonr progrsaal,vcly ül*{alràcd, úerrar &¡
ÐfP + C4&t grüup rmrlnd rt tpproxlntrly thr tu*
lrtrc1 throughout r
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FICURE3 CHRONIC DFP AND F.R. PERFORMANCE
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tåSß,s & üPrrmt t ffir rrrrfæ Fülffrtrut gnrtilf,

erüft* nrùËttæ $r cånùfrüffirm å*ttrifür
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In$æ-
tlm

qto + s*N{
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üd tårt l.i r¡rffir* ür dû 5 mlt fiüoncl¡l *¡rrr tbr



lo¿.

trrtc invotver a frrrt*r rnount åf, rorh,,

(2, ltrtt thr rffrot of ¡B rßnt inJrctlon nptdly
{rrlnlrhg¡ rnd tr æt rpprr.rt tn ffürd ntlo l*vrr
prerlfng rl,tu¡tl.o¡¡r rfts I d¡yrr tt Srtoh pût.at

bcùln Ëha astLvf,ty ;oul,6 bt S.lBrf rnü Srttrocnt-lue
nnrcle ôo - 9ffir 6lm¡ Rorr rnd Blchsrdrsa (19ô6) r

(t) th¡rt nectåvrtlon of grrt nf thr prripher*l,
Ch&, rltl¡ough lt rry hrw tä* rffrct, dm not

rlnyr hln r ra¡h¡d rffrat. Ittr raJor rffrct of
C43{ epprlrnd to b. to prrveat .gg!¡¡ry, eær¡ of
rl'orl,ag domr

(t) fhrt tlrr rffrot æ lrrrrr prct¡ing of n¡$errri,vr
l,nJæt{onr of prp d¡rÍnlrber¡ aüæ tüor¡flb ÇhE Lr nrúr*
trtafd rt * lot Lrvnl, Prrt l¡ Fl,gnr. lr
(5) lhrr¡¡ arc ttdr vrrå*tloor {n rtrpodrr to DFp

rm¡rg ærarl rntrlll.

Th* {ssrcrrl,lg rff¡ct of pf'p + HrO ;f,tb l,n-

orrüLng rrtio¡ rnd t&r frst tbrt tbr lrrgüt dl,ffrr-
ær b*trtaÉ tbr ffip + firO rnü llfå¡ + Ct${ gtsrpr ürr
f{il¡¡rd rt rrtto 1Ë¡ potntr ta tùr Icffortt larmlvrt
Ln ebtd,nlng r.lnforeaat u r on¡cl,rl frstorr
Îãtr üsüd, rt ftnt r{ghtr ¡tregcrt ttrt DFF fuprln
n¡*Enlrr rff{c{æoy ra,å proûre*r rlurr rrry¡mdLnt -



l@.

?är lorc ßrk to br prrf,núr.d thr mr¡t 60lr tbe

rnl,¡rl frrr. thr*rrtr¡ eb*¡rvlü{onr nrd¡ durlag

*rrtlng rhmrd ry srrtülË frotr üttch do æt flt
tüi,r äryothulr' t{ärn th DFP-tr¡rtcd rrtt rfr
rctnrlil,y prrnlng tbr hvrr th*lr brhrrJ,our rge*rr*ü
tü bl $rft. trorrrL thr t¡sremrd ttr. teßrn þ
ü¡ch rnlrrlr nr tpprrürtfy dhrr to r lrythatag of
th¡ prtl,odr ts *¡¿Gh tbr rnlnl,a r{rrc æt rsfi¡r¡ly
;orhl,ng rt tär lev*f - thrt trr tbr tho-or¡t (f0)*

Th'r nsrt oçetlnont Lnsertdgntrr thtr potåt nor.
olotcly.

,t. Rrlpcrm Þûrtrthtfm"

1{rtùødr a

t{Lnl tatr ü¡ra traÅÞ.ü lt FrR. I untûl

tbrlr r.rpffirr ntor lort hlçhty rttbl.r îlnq ;rr*
tha gl,vm l0 drfrf fi¡rtbrr trr,inlngr lO nLnrrtlr prr
dty. Ourfng ü¡r lr*t ftve dr¡rr¡ rmordt ;crl trhü
of tbri,r rat¡¡ondf,ng æ I gotb prpcr r{¡cordcrr Afttr
th. tüth dåy, flv¡ rnl,rrll t{re tnjætrd ritt¡
f nçq¿tcn ÐFP + ¡O nenf1m C"{3¿r r¡¡d four rtth



trot.

HAü + G{9{r hruty fsr¡r }rourr efü¡r lnJretim,
trdnl,ng tar eontlnund lû tb rtn üay rr brfore¡
for r tkrthrr rl,x dryt,

Rtlultr.

t bc m¡nùer of rrponrrr oLttrd. ia 1O ri,nut¡*
rr¡ rnùcd rf,trr lajrotl,enr hlt meorrrrd oytr
üucrüd.{eg dnyr rr 1n 3, Ræponm R&trr ÎaÞLr {
Þrl,sr rhorr rorn d¡d.ly rctpsnttt prr lO ninutsr for
thr HrO + t{t* täd DFp + C*.i}.1 rnlmlrr

IAA.S {r He¡n frcepælor fn lO },tinutcr Ê*forr md

Aft¡r fnj*t{æö

frbl.¡ 5 rtrwr d¡tr for tht DFp + C{g{ :rÍml:,
å* hm¡r¡ beforc r¡nd rfter lnJrctiør. fbn ftrlt rdn*
flrreqsrnt obtr.tr¡ed rr* trG¡tod ü r trnÍtpupr Ffflodr
e¡rd r¡¡ ur¡t u¡od Ln the a¡lcutratûoru. Il.ne out (!0¡

Fre-frjcÊtfon
Þryr

Fort*lsJocttoa Dryr

tz& 183t36
H"û + C4na

DFP + C454

199 â11 s{o

aol t90 åtË

å4,3 ¡13 zfi ,,,,6 8!8 et3

ús tst 191 19ó AIO 1r8



lod.

ür¡ thi tlrr fren rny eo€ rclnforernnnt ta tbr !r*t
lever praßn. Rcsponec Tlne (R1) rts ü¡e tlne t¡ktn
to nrhc a blæk sf I lcver pr*rsrü f,or rer,nforçsnratr
lhser v¡luer rerÕ obt¡l,ned for tho flr¡t t¡rr nlnforsr-
ro¡tt¡ on the day b*fore ¡nd thr ùy r,fter LnJrctlomr
(sme a¡rfn¡l¡ dl,d not obtaln ls rcûrf,qrcmcnt¡ r.f,trr
l,nJ*ctl,on rnd tl¡s elån¡ rre thra oü rú¡ccd nurbnnr )

the T{y'RÎ ratl.oa rere crl,culat d by dtvldfng rrnh HÎ

nelturt by ttr prei¡¡d{ng lI) Bt¡lnãti

1A'g-g 5. Rrponr: fl,no üd rtre ftrt åef,orc rnd Aft¡r
Îr¡rtnæt üdtb DFP + C{t{.

Anl-
r¡¡t

Rrqronrt Îfru
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llre ûlt
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&rtLo rc/nr
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5

;
x

6.55
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10.¡o
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d.36

7tû,L8
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9.82

ttt.8t

9o.70
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Sgooo

3ß.lo
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8.8ta

ó.90

{.O?

{rOt

6ûL
5.t7

5.{lt

(r)
lzt

firtponrr Tlm_r X tlr* trhqa to rû,r t prttrlr,
Tl,r¡ 'ost r X tl,nr b¡ttr*r r¡lnforcmat rnd arxt

lever praar.
All ürtr l,r ln ltGöndt.{3}



10t,

åltåoug.h Ln feur raf,nrlr q¡t of f{vr tür
fÎ nr lærr¡md Èy tsuffit ;ftä ÞFF, by tr,r thr
lrrgfit rffcct rr on 1ûr llmn nf tnür.ürd È|l

S8r!f, rftrr tnjretion *rrrur rclß ffi lmrrnmd by

l{tr!ffir lhl,l lr þor¡r øut by tbr rnrlytfr of l¡rdl-
vt{h*rl f0/m trtl,oe. Far aoh of thr f{vr e¡rkrlr
thr ntlo l,ærealrd, ld!.o¡ttnO nhttvrl,y gr*rtrrr

l,nerlacc in Îc.
Pte- rnd port-tnJrotton traceg of r rÍngil,r 

.

rnt¡rrl f,or rrlnfors{rrurtr 8rü rs: rho*¡ t.n Sl,gnrt {r
lTN.re Írrt no obrylsr¡r dl,ffrreælr brtmor thr ttrclr¡
tlrr for raab lndtvtdr¡rl rcqpoat üår rguivrlot¡ m
for ¡lsh b|,o6* of çtgbt rüpontc¡ rrü rpprosdr¡trly
rqnrl, ¡nd täcrc Írt no dl*upüf.on of thr gl€nplËg

of r*rprrm¡ $corer for thlr rnln¡l rrrt Sttr 8tg

rnú !7$ rrr¡)ml.r for lO niar. oü tht thnr dryr br-
úor¡ tajrstl,or¡, and ?3, l?9, Sttr 3t5, &ú r*d æ?

for th* ríx dayr rft¡r {nJrotl,on. thr r*lrtLulf
grlrter rffcct of lor ÇhS oa X't} thrn on RI lhra th¡t
tào ¡lorrr ovsrtrl rsr¡ronro nt¡ ;r¡ not dnpty ;
rrttrr of $¡¡oul¡r Lnrfffcl,æcy. t{el.thes tr lt
llfrly ttrrt tà¡ cff¡ct nr &t to fatl,gue trrrti.W



It*.

lurger L¡n thr lor ChË rnilrl¡ rEd protrrntl,ngl rr-
rytl,al¡ sf lenr¡r prcrlfng¡ rla6r rl¡Ltrrly trutcd
rnl,nlr ;tlt ru¡roud &Ít tt¡ü r{gbt tinr Xn r rsr
fn uttnctlor¡ títurtLonr.

At tbr rülrtrrr éf To dld æt ðtf,f,rrmtLrtr
tt.rr snâ tn rrttng ttr prll*t¡ frm tt:r tpæt {n
oth¡r rcti.vlti*r, lt Lr perriblc tärt, ür lnerrrût
i.n ITJ cor¡ld h¡vr børn proeerú bf r l-ægrr ttnr rp.ût
ln rttf,ng. Hoücür thcr¡ ;m üGr nrdfly oblervrþlr
i,ndts¡tl,on of thfr brpp*fng. tt rppcrrd ürrt tht
uærl routfne of, I pfttstü - takr Þell,nt p clt
pollrt Ëter l*vct - tûrstqrc box I rrturn to hvct,
*m uncb¡nç¡d cruçt far tär ioqrlorc boxt ltgnrntr

th{r lmd¡ on to t}rç f{nrl, portfblltty tÈ þr
oosrldrrrd¡ tlrrt üro dfætr æ lnnr prctrl.ng ülr.
mt rotor but nstLvatioo¡I. Lwqr prclrfng for food

ern br eomrld*mü rn rtirlltr trrlr for the rrt tl,t*t
lt l¡ rapld.ty rtoppcd rtrclr food t¡ rl,thhd,ü. âny d¡-
Gnlrt tn fg$Ë rqtlvrtlon (or gennrrl ¡lctn¡tr, not
ûeê.r¡rrlly rrletrd tû fôod rotlrnti,øn) l,reór to tür
prdtcttæ thrt tlrr n¡rr;lvr proprrttrl lrf tlr lnnr
muld b* içporcd lcm oftrn. tümver¡ r{ncc t¡ hl,gäly

trltn¡ú F.$1. pufornrncr, thr probrÞltLty lr bûgü, thrt
lny rua of ra*po*rmc oomwrú rÉl1 b* cpntlnurd r¡nt(l
tüc tsuf¡¡rl, trlnforcusrt tr cbtrínrd, thr: frïrfirt
ttrt r¡rüuüe dpnrld b: sdrtûvrly r¡nrffrstod, trûretrn* (uro¡,
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FIGURE 4. LEVER PRESSING AT RATIO EI6HT

A.

-.rJil¡,#,- -ry/Ji-iJ/J- -{l,4fif/Ji- -.rJ/þi{I,{- -J|l,lÍi#/'-
P

B.

-r/'ry/lfi4jï- -ri{l]Mr'{- -nff'frJJ4- -r.'iiiri4ilii-]l,_ -j1I114444--{-

t--¡' lo 3cc. '

P

R

A = 24 HOttRS EEFORE INJBgff0N

B = 24 HOURS ArrER IN.TECTION OF I UCM/XC*r DtP + 5o t':Cr-r/X0l,r Cl3t+

P = IEVER PRESS

R a REINFOR'I0},1ENT
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fhlr mr{U,åltÍr ¡t ürr ratlaür6 t8
l¡r ll¡troùctÉút .rÉtû&r {r d cr{t{orl rryffillm
fcæ mf ¡rrnl,nf tr* lr ülcl ltr nnrrr ff ü
rlfufrr ptugror Argaø c th ryurl,yrnrlr of
c.üt¡l¡ r*rpgtr lürt ffi¡,ó Þr nfi tn fñ. rftnrtlffir
llÐit cf ttr tr*r urt la prrt t üË la frt f¿r tßto
Itùr G*tüScü/o
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1. Iltfitoüt$clroÌ{.

l¡c tbrorctt$r¡, rpprnft¡h rdoptrd tüürsür
dåæri,r!.nrttom lmrafng ïtfl bc Þrlrfly dtraurrrt
llær lt hrr lnfluæerd æt mly tbr fdnd of, æqrr*f*

rrntr prrfonrd ü{rt rlrü tådr rnaLyrl'r'

Èt¡crlri,netiæ lrrr:¡tag hrr þêüt lrrnad
ta lnvoil.rr tlrrtt rçu*bLr tr.{ndr of b¡hrvln¡r -
rtlüútr rnrlyrful rrtælrtlrl lmrnfagr lnd rËp{Ðnrr

eantrolr Stl:ulnr rarlyllr l¡ tåi f.rolrtlor¡ ol
Itlmtr¡r dlffrrwü in th¡ mvirsqnrntf Tth-rtbtt

*blr tr rn rrlnnrtGn rþLlÍ'tyr or lnvslvrt ttl*rcrytnrl

ferrsfnc$ €f, tbr hin{ dùrc1¡ærd bY }t¡bb {f9.*9} l.r not

¡ sruairl, ç rrtåo*r in tlr*l Gmttr3r fr* poht tÞ

bG mdt tl d'ryly th¡t tãl¡ flnd sf b¡brvtour *sl br

þstb th¡o:*tlcrlly raü npfrtsrlly 6lrttnrpt$¡ü frm
th urr of ¡ prrtlaul,r,r rtfmlúl r¡ r rågna.lr

fr moel¡tlvr lrarnLng; rr åt i'ryliæ¡ {r dlply tüe

cornlrtlæ of r rttrr¡lur rlgnrl td,th torr prrtlcul*
sffiüffgùrüc¡" lb¡ ri,rptrrrt errü of tblr rll fçmd

fa df,rortÃi¡ilrtt"m rad ryefdræc lrrrulag rÍ.trnrtlmr

Érrr th*r lr aa l,nyrrtrat r¡[rtúffiüip brtra¡ r
r{.rylr rtbulur vrlur rnd r rlneillr r*rporrrr. Bl

vrryfnc tb¡ cryl,odty of tår n[rtlo¡rrh{p brtnrn thr
rtlmlt¡r rnd th¡ rr|pwrür to Üt tr¡ra*d, ür tr* crn



10fr

br lrrdl *âtr1 dl,fflsult. ftrrpm*o sottrol l¡ cæ*

üfiDrd rrlü ptrforrrmü oú m rlnrdp rrtrbl,i&¡tl
hþåt. thLr clrrr oú behavi,otrr lry br t¡¡ønght te

br rcùeiårat¡ llnqr tår prrræt lra rbmncr d re*
pünür csrtral {r nnr*lly trtæ to *ndl,ort: the prr*nÉÕ

or rþü{FEl of lce,*-rnil,æ¡n llm,rrrrr¡ rüc sl tbr f¡trr
râçGllñtrf rr*ltr rpp*rr to tmrad nrsh r srtaúloÍyr

2. SIDITT.U$ AìIÁI,TSIS.

srçrrlnrnt tr ürc rffoctr sf, rc&retd ChË tßttvttp
r¡90ü¡ rtl,n*lur utely*lr*

Iüttoùre,tiør.

FotlüÉþg th* preulE* tþ¡orrtlcal û*r*

en¡rtor¡ sf d{m¡t,ni,nrtl'm l**afng¡ tbår elç*rlrnt
çu dmflmd t* lnre*ttg*tr tb¡ ¡ff¡st ûf r¡ùs;t
cM,f,a*rtl*r¡r rot*rr*tp upon thr r&Ítr{ty to {lol'rtr
rtfuulg dl,f,fr*rncg. Ilnrrr ûlrcri'rlnrtiocr frr*niw
tuhrr kmm tÊ rüqsl,n ditf*nt nmrntr of p*rotlsr
for *¡lr¡tlonr ütaa urdr Ia rrch tr$r tb *tnl¡rtürü

ef thr hrbit to be lrr*nrd *m thr ltül; thü Ênt'tr

dlff,s*rer Þ¡1nc [n thr rtl"n¡I{ ts bt dI.æsfnlnrtdr
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rtrrnfonl if r¡ûæ.d ehelirrürttüür rfftctr ütimlut
rnrlfrtr, ltr dfretr räs¡td br gffrtff qpm tbr æer
ütffttnû,t dl¡arln{mtloßrr rhrt fur thrrr rån&td þr
r rf,arr.tf,i,erurt tntrrrstlæ bctrnn GbB mtlvlty rad

tåå( dtfft*utty. On thr otbor hrud, Lf tärr¡ Lr m
rrlrtlmräl,p b¡trmr¡ CbB rßtivtty rnd lti,ltrtur
*nrlyd-rr tårft rp rush iatrnnttffi tbuld br fffsür

tl¡tbsdro

À tm elxrier üfu*rÍ¡tnrtfu¡B bsx ;*r uttür
t hl,r tùt I ringl¡ unl,t ef tlr { tlru{t rpprntur dü*
ardþrd by Frunrr, Srttrrr tüd Frprn* (lngg) ¡ tht
bm¡ ru b*t*6rlly r ttrrf.gÈt rllry¡ fr$fns frc ¡
go*f bsil to $ top-¡*¡gsd getrrr Brf,orr GiboodJng oer

of thr grtsr tl¡r anl"¡rl,¡ brú to crorl r S åa. ¡[;*gtpr
thc Arttr ;tr. lo€lrtü þy r bffi * *Dr þ*ütåd thd,r
bottm r6grr rrtå brùl¡d tår th rl$ry tcd lnto r
gôùf þo¡t aontri,nlnç r pot {rf ¡lmnulatrd dry fooür

ll*r dl¡grLni.srttve *tl,n¡l,l rmr blrc*, TrÍü¡r *tta
{B vr H'}rhorlsontrl vtrrur r¡rttçal, rtrtprr (fl vr V}.
rnd elrel* votrnrr trårn61e (C v tr]. tra thr S v. üt

dlrslrfn*tårm mü g*tr ta* csplctcil,y btmk md tbr.
qth*r *bLtr¡ f.a tbo H r¡ v en* gr¡tü brd horkomtrl,l åpt
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tbr otl¡cr vrrtfs:rl, úternrtlng blrlû( rnd últr
rtlip*r¡ rnü fn tl¡r C v¡ 1 onr grtr hrd r tr.3 ùeßtr

dtemtrr blrrs¡ß eLrçh or I ;httr grfi¡n{; N tb*
otbrr I 1r5 !,n6Þ rtdü blrßf, *quflrtrnl trlengtlr
rlro õn r *ltr Erurndr

ftrty rstl rlr. trrlnrd on msh dll-
orirlnet{sr problu. Î¡n rtrt nsrr¡l emtrolr mü

tm rrrr r¡çcl^lwtrl rnlrrlr rlth rrdncrd C1.bE¡

[ILlf of mnb gßræp ü]r. tnlncd rith one of tbr Ðo
rt{¡ult pcdtlvr rnü half ri,th tbr oths.

tu rni,nür nre rll frrl*r. lfrû drfr
sld lnd rBprmdr*trl,y lt0 grn¡ rt thr b¡sltm{ng of
thr erç*rLmnt. üüy üt8¡ rylrF,trd tð r rsrtlnr of
tno bu¡nr f¡¡dlng r*h dry brfort pselfn{nrry

tn.lnl,ng ln thr rpprnfurr tt l,n Prrt & frrdf,rg
*t rt the rem tl.:r rrßù drtr rnd tr¡tnkç tü
rlrryr rpprsr,ntrly r{r tEourt brforr tùr frrdlng
ptrtod'

The prrtralntnE corrrrrd t drprl rt
follorrr- Ðay 1r lO rt¡lrtr¡ fr* uçlontte 6f
ttùr b€* tfth grtm rmvoúr Sry 8¡ trrl¡ntd üe run

fror rttrt bçrr to sõrl box rttb grtÕr rr¡qrrd¡
Ðry tr tûr¿ü.d to op erry grtur Þry dr trrN,nrÉ

to go to opperltr grtt dru ghotø grt. Io*¡ü.
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Dry 5, 1O trl,als r{ttr grt r loekcd Ln r brlrncld
rr¡dm ¡.quür.rc (5 lsft, $ rLgüt).

0u t¡p dry beforr dLrcrtrlnrtta¡n trrfn-
lng brgrn thc ¡nf,¡¡rtt mrl fnJ¡ct¡¿ tn tæ gtfipt
(1) ÞFp + C4tt, (S) H"O r C¿3¡d,. ttre¡¡ frrjtgt,onr
ülr. rrpratrd (et half thr orl,gtnùf donçr) fli
r?ery thtrd dayf , Â¡,1 lnJætfqrr mrl epprodnt:ly
l7 hærr b*forr thr û.*t trdËrng r.frloo. Dat¡l.lr
af tbir procrûü¡ hrv: etrrrt bGG .rt qrt f,n prrt l.

Þl,rsrlnånrtim tn.nlng emri¡tcd oú lO
rrlf oorroctl,æ trl,rlr oßh drf. fhr porlttrr
rthulur nr ffi thr rtS¡htrhruld rf.dc lI ti,ml rnd oa

t&. l.ft 5 tfær ln r brlrrccd frndil cr&,
GrLlr*ran (lgEg). â¡ lrror ü¡¡ rc'orrd Éo tbr
ü.$rtfve grt :u purttrd, bæL f¡r cnsuc¡b to GætrËt
tbr lo*fng btr. Ff.ftm tüeddn f¡rdfry ln tht
gorr bor çrr ¡lloucd rftrr rrch trlr,l¡ rnd thrr. ü¡r
rnothrr lt lrcæd lntrrv¡l þú*ra trÍr.rr, control
rnd qpGfurn¡tal rr¡tnrl¡ ;lr: run rltrrn¡tcty oa rn,
gLvcE drll rnd tbc orfu of rnnnl,ng ;r¡ rtçGmd æ
rucscrrl,w drfr. Tnf,nl¡g rrt efirtt¡¡uod to r
crltaloa af l't aæræt rfips¡tr¡ art üf, åO ü tæ
€ç¡r¡lactûtlvr dryl.
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(trtrr- tt lrlm¡r ürfr r trl lttlfl trnr ;ú
r|-Ãr n¡ trrmr l,! ülr S ffitçrrtt qlrrlntrr
ltrn ûrür rrr rt Çn¡flül$ rrtlnrt ls lür 'lctr
oüy ir Ðrrlrtr I d tüt 0 rrr ú*lt rtrln;ff tr
to &r e¡g ürrtrrt )
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Rca¡lt¡r

lrblo I rhoçr tbat chronlc¡lly r¡û¡crd
ChE proôrced lseroêæd trl,als rnd crrora to Ëritorl,oñ
ltltrlri¡ for thc lcarnl,ng of both horl,rontrl v. vrlr-
tts¡f rtrlpæ rnd ci.reh vo trlæçh dl,rcrfrtnrtlonr.
llwrvrr, tãa btrclß v.' Srlta dfuerlrl,nrtl,æ ;rr $ar

rffætrd¡ elthough thc rorn¡ ücra ln tår trnt r¡-
lrt{æ to ¡rcb othlr r¡ for tbc ethcr tro gror¡pr.

1ågû-Ë l. Þl,rerlnl,netl,on Lnrnlng¡ $trtlrtl€rl
enrlyrts of, !{¡r¡unr to Crl.trrfon.

HgO + (:¡É{ TFF + **l $tetl,¡ticel
Coryartren

-x råDN fsÐ -l !, df, slg.

qtrßk
Yo

üth¡,t3

lotrl
lrirl¡
Êtrrsr
Trl,rl¡

71.O ¿{.9 10

33.1 10.8 10

Tgoo el.7 lo 0.ts8 l8 ¡{s

3t.8 1,1.9 10 [.*o r,a Hs

l&rl,-
srt¡l

Yo
VGf-
tl,cal

lEtr,l
lrl.rl¡
Brror
lrirl¡

lo0.o 28.ó lo

t!$.{ lt.3 10

[76.0 t1ô3 10 1.538 lg o.1r

ó8.9 l?.6 10 1.1{,6 l8 l*

CLmlr
Vr

1rl-
r¡glr

lotrl
trl,rl's
Srrsr
lrlel¡

d22.L 3.UL.7 g

lll.t 109.? I

6t0.9 300"9 lo 9.A78 l? 10ø

2?O.9 85.? ¡,O t"165 ,,? w
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A sGgn¡sl,sür rnrlyd.r ürr ndr eú

aßroat to crltrrfon ega"taet lrvel of, dtffleulty.
th¡ rnlatiyc dfff*cutty of the thnc probtr rrl ;ar
üatcntard on tlre badr of thr eontrol grouprt Grror

tcûrÊt to eritrri.on, tahl,ng thr rcen for thr bLrck-
dtttß dl,¡crtdn¡tlsn l¡ r lr A rtr¡lght ll,nc
ædril. r¡¡ fl,ttrd to thr drta. thl flt ;¡c rt'gnl,-

fl,erat for both grrtruptr (sryrrtrætült- F r l¡e.aE!,
1¡86 df¡ P(O.OOI¡ Coatrolr. F r 3å¡3591 Lr27 ël'¡
P < 0.901),

ltrc rloper of tho tlo llncr dlffcrcd ¡lg-
d,ffcrntly {F r lo.oté¡ t¡55 df¡ p( 0.ol}, rr ütd
thrtr rdturtrd Elatl tr r l0.t95¡ 1¡5I df¡ p( OôOl),

ÐLrsunl,m a

lbe rr¡ultr ¡hq thåt re&¡ccd ChE ¡!-
tlvfty lntcnctr rltå dl*crrrtn¡tlvr d.l,ffLculty.
lbl¡ tlr¡refor. ruggr¡tr thrt th¡ rbl,ttty to l,¡olate
rtfrulr¡¡ dl,fforsnc.¡ lr .l,n rce rey t-paLrcd by lo;
chË. rffivrrr th¡ erçcrlnentrl drtr doæ sot allor
rny reüö rpecffla lntrrpntrtfon to b. ltdrr ll¡r
Gr¡¡r. af tha lrprlrlrnt ts rtln¡lur enrlyrlr cartd
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Þo rnydrrrc la thr vln¡rl prtÞrryr d,nct ÞFP hr¡
b.a!r rhmu to ¡fflet Ch& fa tlt aotlnrr tbe eol1l,-

Ërr1l lnd th vlruel corttx¡ Gl,or¡ Rore rnd

Riêhrrdton (trgóó),

In rddltlcnr tbr lntrqprrtrtlon of thr
dl,ftcrorcrr fqr¡¡d m bd,ng ltr{etly of r v.lru$

artur.r trr only trrrr lf lor ChE dn r mt affæt
r{no otlr¡x rbiflty Jrtch ltr3lf lntcnstr rttb

-
vln¡rl dlrarlnfnetLon. Frqn obrüvrti@ of thr
uLrrltf bchavl,our lt rppeü.d tlrrt lot CbF ruþ-

Jretr tæd¡d to rrlcr ror{ö Grrer¡ l¡ tl¡r lrtrr
rtrgc¡ of traLnl,ngr .rG rhar tåcy hrd çlttr ob-

vLotrrly le¡rnd tho dt rcrlnl,natfou¡ thea dåd con-

trolrr 1lr¡ u¡u¡L p¡ttrr¡ of, b¡h¡viour n¡ for thr
rnt¡rtü to rdopt porltLon h¡bLt¡ r¡rly Ln trelnl,ng,

rnd grr&rlly lerrn to rttura fra tlrr noçlatlvr

grtr¡ rl¡r¡r lt t¡s on th¡ prcfrrred rl,drar rl.tt¡or¡t

actually purhl.ng Lt. In ært rni.aal¡ thr por{tís
hablt rrr qulte suådßr¡t sren *rcn pcrfornance ma

IOO;ã eorrcct, ¡l,nce they ;ould ctro¡a tbc aLr grp to

tlre erta rl,dr of tb¡ apÞrrrtut oû cvcry trlrl.
lhL¡ ra¡ the gencr¡l p.ttrrn for botü

üro cætrol rr¡d tbr rrçrrlnrr¡tel rubJretr, btrt tlre

lrttcr rould Eorc often aake rn rrror before
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rrÊro3¡lng thc ¡i¡ grPr a¡ tbç¡çh thry sot¡ld not

tnbtbtt ¡rr¡roûrr te r mgatX.vr rtl¡ulu¡ r¡ rcll u
dld thr cr¡ntrolt.

sr¡eh rn lnrtrbtflty La rtryon¡r eontrolt

i.f tt çtt I geauLnr rf,fretr ee¡ld r¡çlrtn thr lnter-
rßtltlo fcrad, rlncr lt rr¡*r lltcsly thrt cfflcl'eacy

Ef rer¡ronlr oætrol æu,ld br r ft¡¡stlon of tbr dl,r-

r¡*tntnr,btttty of tbr rtfmtl, to;rrdr rùleb naponla

;r¡ rrd*. thet. q¡¡.¡tr'on¡ rn lav*tLgrtd lrorl

fully tn the rxperincntr thrt follor.

Ë:çerfncat 2r Acutr rs&rctlon of e,äol'l'ncttcrrrt

retåvLty rnd port-csltorlsa dlrcrl¡rl"Brtl'@ ¡rtrfonrEet.

fntrodnctlor.

Êrçertrent 1 ¡hor¡d t¡rrt cl¡¡eil'cr!,ly r.'.
dil¡ÊGd ChË acttvl.ty rtorrd doü thc lnrntng of vl.ru¡l

prttcn dtrerfulnetlone' lroltYer¡ ttre datr prl-
nnt¡d dld nst rltor thr rcuon¡ fsr thr rfod,ry dom

to þc d*tcmtnrd' thl,t oprtrmt lr d.rlgËtd tû

Gh.É* th* pentblltty tbå,t lor ChB {lryÐü t¡frctlvr
vlrlm - frcr¡ l(f¡ d¡gr¡a of Þl'lnûlrr.
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trf ttrlr lr¡ tbr crra tn Ë¡ç.rlrcnt It
thrn thc p*rfernrær of, prwloudy lrr¡aeð dfucrlrl'*
¡¡tlmr rhü¡fd rl¡o bt iupâfttd ry reå¡ctl'en of, ChE

rstlvlty.

Ët*täo*l.

Ît¡t r¡ri.nsl¡ r¡¡ed üsrr contrel H¿O {. t{t{
arbJrctr frm tåc lþrirol¡tal ttr ttrrtlcrl rnd Cl.rclr

vr lrteag8¡ dlscrlrLnrtfonr st E¡ç.rlrmt 1¡

(N . ¡,or8) tog¡thrr rttb 5 otùer HrO + çJU ntl
lsrl¡rcd €ü ¡ Sl,reh vr ¡¡r¡lt¡ dtrcrtrtnrtl.on.

Qnce tàc rnlnalLr had nrphrd erlt¡rlm
on tb; orlg{nrl trrhr thcy ütrr glvm r furt}rrr ffi
drtrtt trel,al,ag - lO td,rlr per riryç oa tlrc folLo;-

l.ng drt tbry ücrt lnJrotrd d'tb I r¡nf1etr $FP (t-n)

+ 5O rm¡t,¡p €{ta (l-F}r rrd tcrtrd tro bom rftcr
injrctl,ea. täo fl¡ùIt tr¡tiag rre¡loo ;u on tù¡
üey rf,ter !,nJretlon.

flgnltr.

Ffgnrt I rbom türt for rll dlrysrllL-

nrtlmr tÞrsr R. l d¡æ l¡ tbr rccnnoy of
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pGrfoilrrlsc 3 hûürl rft.r lqJcetion, but re-

covory to nornaL v¡luc¡ ln the ¡¡c,c¡¡d te¡tLng

lctrLon, 34 hcur¡ tratcrr the recultr of $
t.tt¡ betlc¡¡r tti.rlt cors.ct m tlre rsrfon
brforc lnJectlonr rnd tbc t ptt-ånJ¡ctioô

¡trrlelarf rrrc rhorrn l,n lrblc 2. 1Ïr only

cmprrl,rm to rr¡sh ¡lgnj.f,letncc r¡¡ for thç

fl,rrt tcrt ¡c¡¡l.on i,n thr cLrcilc v' trlraglc

$fêuþ.

IAH"B 3r Aputc Rcôctlqr of, Chn .{ctl'vlty rnd

Ferfonrngc of thrre Prevlourly Learnrd Dl¡-

crlnl,¡,rrtLoal.

Srr¡før I .
$rrrto t I
$s*læ { r

24 hoarr pralnJectlon
I houn port-inJrotlon
8* ho¡n Fort-taJrctLon

Dlært¡lndoa
sc¡rJ,on 2 Y¡ 3¡ $¡rElon 3 v'{
! üf sls. ! at $is,

Bl,rn*, v.
hlÞltr

o.E8t t ns Or{8ó t ll$

H¡rrf"rost¡r,l
v¡Vstlsrl l.ls lt Hs o.0{é 18 NS

Clrclt v.
lrl,rnelc 2"tft6 1{ s or?38 la !{s

a
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ÞÅleurrlon.

Il¡e lrplc of rny cffæt 2{ ha¡r¡ ¡ftsr
leJrottonr rr¡g¡g.rtt tha? lf, vlrsrl defcEt lt pro-

frGrd by lor Cüs Lt n¡rt þe of r vary nf¡or kl'sdt

md Lr u¡llhrty to rpemrnt far tåo s¡rultr of 8*-

prrtmnt lr lbr polrtblllty of ¡o¡l vLru¡l d¡fsct

ooonrrlry lr rot eeryl'ctrl" rul.d outl rlrær th¡
pr.rüt tüh ll prebrÞût l.f¡ rrn¡ltLv¡ to ¡r¡ab

trætr thrÊ art ttt lm¡rl¡*g rttnrtl'enr ef Ë'r-

prrtrut L (It tr o*lrr tc drt¡at r dtffGr{Eßt

rl,ndy ham to rártr tbrn ts dlroanr¡r ¡B rraftætm

6tr )

thr rlcnlftcrnt ctrner fsü¡d ta tå¡ etrch
vr trt¡aOtc greup å hm¡r rftæ lnJretl'oa rrr Tsry

ttlrly r mtf.trttffirÍ (or rotnr) rf,frctr rlncr thr
ral,nl,r rt¿ll rhomü grotr effætr of tbr drug -
(ær Frrtr ! rß f) md rov¡d ytry rlwly tn th.
tptrE¡tu¡. lb. dfort invsil,vrd ln rctnrnl¡C frc
thr r¡grtlvr grtr te tät pedt{vr grtl (rr 8rçerl-

rral I l Þfusn¡rtc) n¡¡ld b¡ rEr¡ thra ulurllt
rvrrllvr s¡drr ;*b *ditteor¡ r¡d thlu iærrrrl
thr tdruoy to ulr lD itrûtr



l¿1.

Fln¡l,l,yr not ell tX¡ rntrrlr l,n tl¡c å
hr¡r cl,relc-trf,rnglr grcup ülro rffæt¡d þ tbe Ln-

Jættonr rnd thor tbrt gS, rtlll rrdr ¡ole ob-

rcrvlng rcrtrürrrrr Lndlertl,ng tårt the rbl,llty to

dt*erl¡l.n¡tr t¡¡ ¡till pmnt.

8lçerÍneNrt 3. E¡ffectc of chronteal,ly rcduorü ChE

ratl,vlty r¡psr lcarntng r $orfuonãflVertterl $trlpu
Þfrarbturtfs¡ üÍth rhocts for ;rror¡r

Introù¡ctton.

In &rçrrl,mt I tt n,r ¡rrggc¡trd thrt m
por*fbl,r rcrrm for tåe ¡¡oor.r dlrerlrlnrtlon lttrn-
i,ng of lor cUs ¿nlnlr rlght br r¡ inrtrþtllty ln
thÕfu prrf,otnrncee Su{!t¡ tartrblt,lty cærld prcducr

Lnflrtd trtrlr or srror¡ to erftor{on rol¡ur¡r t}rrt
ötd æt rcrll,y lndÍertc r ¡lolcr rrt¡ of dLaerlrl-

n¡ttm lcrralpgt In tennt of thc dl,rcu¡¡lon l.n 1¡

Intsodußtion¡ tb¡ cffrctr of, r¡drrcod ChË rtgbt bÊ oü

rtrDffiia cent¡rll ntl¡er thrå ttl¡rulur analyrltr
thår b¡rpottr¡1c een be ta¡tcú oqrrrl-

rotrllly bg tmrerring the fcoltr of leklng tn trreË¡



l,gt,

In thr uonrl, hungcr rctf,vrtrd dfrcrhtnrtlm
It,turtLon å¡¡ lrror fnvolvcl aotbtng rmpt r ¡hort
drtour ¡nd r ril,ght d¡lrfi tn c¡btrigfne food. tïa
prsrot erycrlncnt nr d*rfgn d ts l,ær*r¡c tbi't
lor dqroc of rrnr¡l.vcr¡nr by pünl'rhfng Ër r¡L¡rf
f,or trror¡ rltb ü nLætd,c ei¡oc*,. lf trbc h¡rpo-

tbnLr o¡tlt¡¡¡d rborrr nr. tn¡ th¡n lærcrr¡d rrror
rse¡3t $æul.d clthrr attslurtt or lbalfrà tÞr
rffætr of lw ChE qr dl,¡c¡l,rtnrti,on Lurr¡!,ng.

l{¡tåoð a

thc dfærlrl¡rtl,so bor ured få tsrgrrtrrü¡t

I m¡ rodlf,i,.d by rrplrstng tbt rotl,d flsor c ¡rsh
¡ldc of th¡ el,r srp rlth tndopradætly rl,tctrlflrbl.
gnldr. ltrc arfd bcffim ttr rtrrt bot rnd tb. rtr
Ínp r'll1 bc rrferred to r' r(irld ltr r¡td tt¡t t!
fturt of the grtæ lr r(irlû 4t. 11rr volt¡çr rp'pll.d
lÊrot: the $rfdt eor¡ld br vrrhú frc O*¡9.*. &r
usltrgc u¡¡d rac rhayr Jtrt brl,or thrt ËtLrrh Fro-
ûtsd rçlrelLng - ült¡r.lly 25 tt ltrc rtgt bo* nr
fltt d fltä r ævrble frlrc ;rl1 to for€. thr rnl¡ralr
lato r3ha rilprr¡tu¡r

llefntürüillr and prrtretutng sf rnf,ntr
(h8O) nr bul,crlly tår r.re r. tE Bryürfrrut 1r bt



llt.

rn t*tr¡ I drglr trråntng ;ttb gtrcy g¡ttt rtr
Slvr¡ to rll rnlmlr þ mrnrn tå¡t thrf ;tr. üüll
ldrytrd ts tht lböclc. By tbr d ef pr.trrlnlngr
tbr crmúfngr drfærtLngr rad nrlarttng fffãd
lâtttr¡fy hed rtryprd oarylrtrly.

th¡ ¡nhrlr ürür dtv¿d¡d lnto tm
Srû{¡pr ratchrd ü thr brrlr aú pori,tåæ hrþft
¡tr.ûgth æ tbe hrt I drpr of, Frrts¡l,nl,Eo. hr
grqry ä¡ rtütcd & tbr chræl,c t{r0 + Ç41ì* tr¡rt-
ræt¡ md tär otb*r m DFP + C.f3{r

Ði,¡crl,nlnrtlu tnlntng nr rlæ rlll-
1¡r þ Eryerllnnt 1r tltb th* fsl,lo#lng rdi,fi-
srtloar* thr rnl¡rl rrr fsrgd frs tbr rtrrt be¡

onto Ë116 tr tr,f ao c,hofcr rrrpðn¡e ;nr nrdr rttbfa
5 |3cmdr lbn th grtd mr rûætftfL¡d rl,ü b'rl,cf

&ochr rt r frrçrracy of Lrlæer $at{l tår rnl,nrt

croncd tb¡ ll.r grp onts Grld I, Xf rn ttror
(d¡ffnd rr ln Erçrrt;ret 1) trc ltdnr th.n Grtd g

rü ¡lætrl,f,t*d l,n tb trr. try trnt{l thr rntnl
oror¡¡d brß,f to gld l.r If ao rüpoürr t rt rrdt
;tthtn r fn¡thrr t Mr tbca ttrr ùlt pron.ùn
frr lrpctod sâtll th omrrGt ebûr'cr hrå þle rtdl¡

{trlgl¡nrlfy *t brË þru tntMd to gtv. rbeeh op}.p

for s¡sr¡r tüouærr¡ Gs{d I hrd to br rl,¡etrtf{rd
b*r¡lrr tlrr ptlot r¡rLnl,c r*fsrd to rprorcb cltbrr



¡8{.

t¡rlt of trld & ln the ¡rrlf rtrd.r of tnlnlag) r
Fl,ftrs ¡{rcÐßda rrtlns lr¡ eltorrd rnd thera n¡ I
l5 ¡¡cmd lctrrtrlrl lntrrvrl r¡ tra $'rçrrlrøt lr

Rrrultrr

&¡ rrrultr rrr rM l¡ lrbl¡ 3 brlorr

14fi,8 8r SffcÊtr e,f cbroatc¡ltrf rr&re¡d CbE ü
frrrd.eg r ltorLrmtll vtrær Vrrttcrl Strlpm Ðúr-

arfllnrtlnrdtÀ $hocl for Errorl¡

tbr dlffrr¡te. b¡tm llrr I ürt Ð trcrt-
r*tr tr ctrrrly rltgbt rd lo*lr. mlr rce¡ptrd

llv.ûr ef rtrtLrtfcrl dgnlfls¡ro.,

DFP + t434
flt¡*lrtlarl
Cryrrll.rmH"0 + C{td

XsÐ¡r ! df Slg,fsrrfi
o.5t5 18 !N8

o.7tt lü t8
îotrl lrl,rlr
Brrg 1rl,rlr

6ârO æ.0 I'O

fit3 l.t lO

6t.o có.{ lo
8tr8 llrl 10



l¡E

Pl,¡gr¡mton.

Obr¡rvrtlæ of tb. rnfrrlrr brürvlour

$mtd thrt tb¡ tcoltf ef *rtor. n* L¡¡ lrot {ænrlrd,
t&rr¡rr tn tb. f,{¡oü rotlvrt¡d rryrrtmutrl rntrltr
mrtd ef,tm Ersrt thr rl.r fl¡p md rl¡y. elor te thr
loo¡ßrd grtr b*firrr s*Îrütl,no to rrhr I Gorrütt rar-
¡roarer ln thc pr*rcnt eapcrLlmt tb. êt¡orlrf,n*tlosr
rr¡ un¡lXly ud¡ bctron tlr rl,r g¡p rr¡ groæ¡d. (IÈ.
ml¡rl¡ r@ld rilt ry rad doË ln fræt g¡f thr gnt*l
brfi¡rr r*f ng r r.tpoÐaÕ ) Ihr er¡ntivr n¡utrtr
thrmúorr :træglt rtrygÕst thr hypothmLr tårt thr
ræultr of Blçerll.nt I trrr &e tô rn rúfæt rryr*

lraFoütr sütrot, rrtbrr thln dLr¡ctly Epûn rtl,nûs¡
rnrlyrl,r.

fa rddltlau, tår f¡Ët thrt tb¡ dl,ærlrtrrltfæ
;u lorard frr mm çfoely ;{tb thos,h thrn rlth f,oo{

r¡m¡d rlæc gfvr¡ rddrd ;.tgbt to th|.r cæelr¡dffif
rlnar rora of th. fmrnfng nrtd lrvc oasurnd ln
thr pertod Srcn rdtptrt¡m to th rff,¡ctr of lq ChE

rrr lcut¡ lnd tl¡e effectl on rotlvrtLon rnd rotor
þdr*vÍø¡r grcatcrt, Prrtt t rad *r



llúr

e¡Frrrent {¡ }þr1æntr,t¿ïutJ,crt sürlprl Ðircrlrt+
¡rtlon fie r Wrt¡r llrl*r

¡¡tro&.rtlonr

ÎÈt pnrperr of tålr qrrimnt trr ¡Lrll,rr
to Èh¡t of E¡ç.rlrat tr Plartltr ft trr tåangbt

thrt mßr¡rr frc lrtrr Húð þr ¡ ttrü{g ætlvr&
ttr¡ fsd trnrrü r¡d l¡r¡rc*re the fooltr of ¡rrgl¡
Srcdy¡ rlner r.û€d GhB !ü borE rhn to rffrt
focd rS lrts l¡trtr {nrpøtrrt lr Frrt t} thtr r*-
prrlrrltrl rl,ürrti.m Seüld æ¡bü,c feed ratlvrtlor,l,
rffretr tr þc ¡rpærted {rr effretr ðtrætly upc
rtlmr,lur rnrlydng r¡cbrnl,l¡11

ldrthsdtr

&r rpprntüf rrr bulcrlll thc ncnrl, dlr
orlrl,nrtl,ü kr brrtft rr a at r-fl,ll.d trnh. Ibr
gnt r lrxt hl,ngrd et tår aidã lnrtlrd of, rt thr to¡1.

tfdotærn¡r rnd pr.tnlnl¡g trr tbr mm
r. tD B¡gßf¡.üt lr bnt tå. rûtn¡r ;rr. rilLmd



LfrI.

frra-fasdfuûg thro¡rgltsut täc oçcrlrantr
tl,ecrlrinrttm tr¡l,ntEg rr¡ rl¡o rs fa

uryrrtarct I þrrt Ln thLr e¡rG rn .rrot ;r¡ defl¡¡cd

rt.qplt ra tor¡cål,ng tbc acÉntlvr grtto

¡tctrüt¡.

Tb* rrrsl.tr rr. rhorp f,a lable { brlol¡

1Ag,Ë {r Ë,{fctt of thrsnLc¡lly frod¡¡ccÉ ChB on

Lmraf.ng r llsrl*ntrl vrrrur hrt¿ssl Strlper Dl¡-

srlrLnrtlm ln r t{rt¡¡ Mlrt

It crn br rro thrt ü l,r tbr rho* oqrrrL-

rrut tlrr d3f,frÍüigc bcfira th grorpr ;ar rl'l,gût¡ Þnt

trtr*t tn thtr Glrc tbr DFP + C4tl{ fllrd¡p tr¡ rctr¡elly

tbr þtttrr of tlr¡ træ' 1är dlfftrGrtc dLd not

rpproach rtrttrttarl d,gnlftctrlltr

HzO + C*r1 DFP + C{34
$t¡ttrttcrl
Cryerl,ræ

x solt x sÞH I df sl,g.

lstrl lrLrlr
Brror îrûrlr

9ö.O {'å.0 10

3t.ó t'?.t 10

8?.O 2¡1.{ 10

S.l A.¡ 10

Or5le l8 ñg

o. t5(¡ 1å n¡¡



L¡t.

Dlrcnæim.

the rerr¡lt¡ of, ?f¡lr o*.rtr.et ruppæt

tbo êüclnr{r¡ar rncbrd ln Þrgæi'lütt t ttrt tå.
rffretr aú lor thE oa dts€rlrlårtioa lor¡f¡g fü¡ût
f¡ gryrülrüt I trn Eot &r to r ülrret lst¡r-
frrær ;tth rtlmlur rn¡ly*trrr In vfor sf tt¡{r

lt rppl*m tårt tbr rfl¡r rfftot of 1ç cbB 1r

rl,nply ?o rrúree thr lt¡bttttf of prrfoflrtna

l. ASSæIATÍVE. tSARilIITÉ.

th¡ tlrrçr *lçætmot¡ tÈ¡t fqllsu r¡¡uin¡
th rff¡çt of rcû¡cd GbE rptlvLty spon th¡ rbtltt
to urocl,rtl r rtbuttrr r¿th r prrtieulrx aclp*ltr
If tbtr rrþd,lLty tr r"f,fcstsd þü rrúr¡aed Cba retlvltf
ths lt can br erg¡od1 *l ln th. rtfnúr¡r anrlyri¡

G¡ær thrt eoryfl* rttoclttlær of, ¡ttn¡lur rnd ral-

Iroür3 rould b* oçrot¡d to rhoü tbc rffæt tor
olmrtry thrn rlrytrrr (Ëttl¡



lr9.

$¡çrrl¡ct .!¡ tfr rff,¡ett of rtû¡êd Cbotl¡rrr-

trn¡r rotlvlty tlÞm dûrsrl,rlnrtlæ rnd rcvtnrl,
hrrnlng'

Iatroôlatl,oa.

A rrrtæ of th¡¡r lurnlng trrkr m nr.d¡ -
{1) A rlrylr porl,tl,on Þrbtt, (3) * rl,mltr¡loúl
brLgbtncr¡ dfrcrtrlantloa¡ (t) A npe{rlrfvr brl,güt-

Ertt d.tre¡hl,ertlos llrieb inwlvrd n&t¡g r polltl,m
rarpo¡rra conti.agrat upoa r prrtl,crrlrr brl'gÞtn:rr

vlXse. $Lrer thc rtl,nrlnr cüd¿tlon¡ ültr v¡rt
rhplr - rnd tl¡¡ mrr for th. tm ært dfffieul,t d{r-
erlri,nrtlsnl - Lt n¡ un¡red tJ¡rt rny rúfret m
rtirnl,¡r rarlyrlr üaúd æt prcûct rn lntrnctlqr
råth tr* dl,fflsnlty. (Th¡ orlsl¡ll i,ntrttlon nr
to ure bllr€L vr Srlte rtlmll for rl,l dLrsrl,rtnrtlonr,
tbr ærirr bcl,ag (X) b¡,æk Tr üi,tr r{rultræur
{t} blrn* y¡ rhttr arærulvr (t} blro[ v. últr
c6dtttoû¡1r la ûl,eb .tth{s btrßh or *ltr trr thr
porltlur grtr dæüdfnf, o tbr nrtrln sf r tbl¡d
rtlmlur. lbmvrü¡ tär condlttærl dlrerln{n¡rttñ
provrd tÐö dtffl,cult nd ru dl,resdrd" ) ou thr



1lo,

stbrr hr¡rd, tf Chs rffretr *æoirt{vr tmntry
rÞl,l{tfr tån târrr rüs¡ld b¡ ¡ rl¡ni,flcr¡t lntlr-
mtlü cf ChB l,rwl rüú trrt dltflcu¡t?.

llttbcdrr

tl*tatanaoc ud prctrrbfnø oú t$a .qln+!r

rrr tår rül rl l$ grq)rrlr.ßt l.
tha ¡0 e¡lrrlr tnl.d m tùr porftta

dtror{rLnntla rrr. rrteb*l f,cr rtrcngth of portttm
brbtt before trd,nfng brgnnr Xlrey rrre rll run to

thr næ-prefcrrcd rl,dr. thc çntee mfc th¡ rtd.grq
6.¡ ur¡d in tbe prrtreinlnç" Upoa rrechlng srftrrfon
(LÐ/ffi on 3 conrccutLvr dryl) tr¡¡laL¡g r¡¡ esrtLnurÉ

cl the rsteera. dl,rcrl,d,nrtlos untll ?hc ¡rnc erl,terlc
tr¡ ¡¡rch¡d" lbe hrÞtt ru th¡n rstrerr¡d r r*sd
tl¡e rnd t¡aLnLng contl,nnd to crLterl,m. lnnty
rnb¡tr rarc rlro tr¡tnsd ffi I black vo rhLtc ¡l¡r¡l-
ta¡¡æt¡¡ dLrarlsnarttoqr/rsrcrlr,l tl¡ür IÎ¡e dlrcrhl-
natLon pcrforrrrnce of tl¡¡¡r ¡nl¡rlt be.e rlrlady bea¡

rçortrd l,n Erçetlrcnt 1. t{Lnet¡cs rnfrrlr lsrrnd
tb¡ ¡¡cqr¡¡fus brtghlnr¡r dl¡crLnLnatfon t¡rkr tn *1,6ù

t;ro rtlltl grt¡¡ rtgalft.d Left-ddr srtÕ opü rnd tp
bl,rÊ*, çntrr rlght-dd¡ g¡t: qp¡no thn rrl¡ttoarhtp



lü.

brtrrre brlgåtnmt ürd pcrlttrð r¡r rtrrrrllá üñ
Itr crltmfo¡ lrrrü Ët mtr rr lr tlr otÞrr b
tl*l¡

Itteltrr

It crn br :m f*u trbil'r t tàrt thü
nr rs wlúm *¡tæu of [n C¡e dfßtttdl dtbtü
thr lrr,ral¡ç or lùr r*rm¡l r¡f r Pûrtt{ü br¡tt
lr tår attr ¡f, ttr rlrytr Þft¡fitnæt Mt
thr lor GhË rnlrrlr to* rtErtflosttt mrl trlrl,r
ta rrr& *r{tm.t* m tbr ftrrt ¡ær*ul lbn lår
cortrolrr lot tÈ. fürot trÍrtr !¡ *;tt tlas :rmg*
dtf,f*r|û rt eatl¡ tàt tO"4 lffit d cgüiltlffi.
th*rr ff no dlf,frruar b*fir¡ra tb* gryc æ ltr
rrswd rnrrnrl. Íb* nmglrr b¡lghtffilr ðtlsrl*
riartim lihrrtr¡ rffi n¡ dlffu*r b.t;rs ttr
drrg sftlrllfr, hrt ttr rrlmrlr rüt. frrnrd {ÊÇttt
þy tt. lon cãe mbJrctrr rlt,hryù tbr dtüfrtütl tl;
rtgûÍ.ffü*l only for tìr rrcæd Ír];ltlü r

#ttßt rcor*r fw fu dtterl'ri¡rtlo* rld I
rwrüntl lr;rt echirrú thsr ffii m rlSrltl*¡rt
tlffrrrmæ brtr*l lür trr¡tnt gnryr t ut trût
rf¡}¡¡*f fàr qr¡l*n frn tþ rnærætrr tflc¡|¡l-
ãrtl* dåË r¡rnà tl; l$.s lrrrÛ ct flüflüüEtr

{
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lAgÍ.8 5r Cbrmle Hr&ct!,or¡ of, ChE ActLvl,ty rnd
ArtoelrtLv¡ DL¡crl,nLnrtlsn Lcralngr
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lS.

A rrgftrrlolr rnrlyrirt rirflrr S ttrt

dl r¡pghü¡t I, mr rrdr nú utt.r mtlr r¡rfnrl
hvrt cf dt'tftosl,tt for tìr tàr|r ortglrtt tlrcrLll*
nrtl,rrr lrlrttvr Ël'Íftcr*ltt rrr drtürtrcd rr ú!

tbr pr|Ytês* qt ircnt¡ url"lrç lt* rtra rtrorl to

erlt¡rts üf tbr lrft îlrst ;*Eùt gtñr r. rprl tÜ

1r å rtrrtst urû Éd|¡ l¡r fttt.ú tü thr Úr,trl

Ð¡¡ ftt rr| ;tcil¡{fl,*rntr {ssüùr.ttrtf F r t?rll'{l

1r8S df¡ F(orool¡ tnrtrclt t r tT¡lltl l¡f? ül¡

P < o.ool. ¡ Hg*ÛTrrr tbrrr lsrt ¡o rlçplflcrrt
diffrr|ra6 þrtrun rltter tl{| rtryr¡ eü th rdË

Jrrrtld rrrrl¡lr of tà. llütt üf tL Cre S{'l¡Pt

($lÇfl I ? r Orel{¡ l¡5{ tlf¡ P)O'OI' Âdtu't"

rûlßll Í r ortol¡ l1t{ á'Í¡ P ) o'ol' }

ttrsltrlm.

t'H lrû rrf lry trtrrrltir* þrffir tm0

ür;rnnt rd tl* dtfflor¡ty i¡dtcrtsl *lt th

rþrltty te r¡ront¡tr r rtlrülrÐ dt¡ r rrstSsa¡rr

r{r||pmtr lr tot |ffrtrô br ruûnr6 EhE rûtlçltt.
lhÅ* 8eülsston cn¡et þ |*trl#¡ttd þ.füâd tLl

rü)E¡r ef tm& d¿fftcalt¡ rtnåårôt þ{rt lf lr ætr-

nrthtr thrt ttü rilt coryla d,tr*tlrtarttu !¡* tmú



1t{.

(bfrcv*hl,tc v. rùltq,ârft,) aædrd rort trlrk to
lura thrr th¡ horfuontrl verrut v¡rtic¡l dtrcrf¡i,-
nrt!.oq of Srçrrl¡rrat tr sl,åGa thr horilontrl, y.

r.rticål t¡rh trr lrrn¡.d far mrc qulchly bf thr
gontrolr thrû thc ruçul,rmtrlr, lt crnnot br ml"d of
the prræt oçrrl,r¡nt tãrt thr nngr of útfftculty
ürt too nr!,I to rhot I él,ffertnßt¡ Îhc l*h of rny

rffret of rcôrc.d Ch É ùpG thr bLrsl/r!,ght v¡

*fty'f,.ft dl,rorld.nrtl,sn ruggmtr tb¡t tlrr podtlvr
nrultr fstrl¡ð iø Erçrrlrot I rerr ùc to tbr ¡rtnn
of thr rtlrtú|,, rnd not 1g rny lutrrf,rræa üttb
urocl¡tLn lrrrnlng rb{lLty.

1üo revenrlr of tbr ttrrr¡ tr*,¡ g¡vr l,nÊon-

rlrtcat rrrultr and rro coarrqrrntly dlfflcult to
lntrr¡rrt. No ¡læ{fl,cr¡¡t dlffrr¡nclt ülr. ¡fbüÐd fer
dthrr of trhr polltlon hrhlt rcvlrtrlr. rãc ff.r|t
rrvrrtel of tl¡e ¡lnult¡neût¡r bfaaVrhfte dkerlnl,nrtLEn

;m tr*rrnrd mrc çrlokfy by tÞr controlr ;lrrrer¡ tùrn
ülrr ao d,Ltrfrran€*a 6 thr r¡cend r¡vmrlr In €oa-

tr¡ltr þotb tlrs rever¡rlr of tbr ¡r¡oer¡¡l,vr blælq,/dri,tr

u¡ rhttq,/trft dl¡crlrlnrtlm nr. trr¡r¡rü ært qut+kly

by trbr oçcrl.l¡rtrl rnírrlr¡ rttàou¡ü thr dlffcräßt
trr mly ¡tgnlflcüt for tbr rreond rs,v¡ml.

therc rrr ünr luEg¡rtlon thrt thc oçrrl-
nntrl rnl,nh pcrfonrd poorly m thr flr¡t r¡nrsrrü



Itt.
gf, thr rlrultr¡¡æur brl,gt¡tnra¡ dlrcrl,nlnatlo¡r Þ¡rar¡ne

thry ùou'sd thr m¡¡ d.fßst ln nrpra¡¡ 6oatfol ¡r
tbr rnl,rrl¡ l,n Brçrrfmnt 1. îhll porribtltty lr
slrrokrd l,n ËrçerLls¡t 7.

&r osr¡tfüy rc¡u.ltr fsnd for rrvrnrlr
of thr rucsoclril dt,acalri,net!.æ hrbtt rre op6 tô
v¡rLoul mçlrnrtl,on¡. It cot¡ld be ¡rlt tlrrt tbe

¡ffrct of tor cbg vrrl¡r rltþ ty¡r of trrl' llorevrr¡

thl¡ L¡ r corylrtrly rrbltrrry rttuüptlm lrælctüg rEy

thtor.tfcrl Jurtfftartisa. thcrc 1l I ponlbtllty
thrt thr long putod rn!,r¡lt rtt. ml&trfnað rl'th lor
ChE tn t"hl,¡ trtl ;rr lrportânt¡ rtner rdaptrtlon to

the effrctr st DFP oc€ufr (ge¡ Frrt {} r Hmltr,
rllplr rdrpt¡tton Õtnüot resor¡nt for ra rbrolut¡ Lrp

provüü! tn prrforntnct' In vior of tbc grn*nl

trend of tbr r¡rultr obtrinrd fn t¡l,r r¡rü l,a rrrlig
uçcrlnrntr (th¡t f¡r ¡ltþar no rfflct or lryrlrlmt
ef th¡ 1or Ch.E rnlr¡l¡) thr lrpr€Taüült ootúd br r
ebrncr trnptlng tÍrcro In rsy eüla, tltl¡ rclnlt
rtrsm eonÊlurlvrXtr thrt ln Cba dnæ not nærr¡rr{lt

*p+t¡ lmrnlng rbllttY.
thr follont ng Errycrlrcnt lnvætl'grttl

thr rffrctr of lw ct¡g on thr rtantlon rnd prrfor*

ilrnsr of th¡¡r t dl¡erlnlnrtlon - rltrr¡rl tühl



lt6.

Erqprrlmnt 6. Brdncrd Cå8 r¡rd fott - Crl,ttrlcln

DLrsrl,rl,nrtlon lrvrrrrl Frrferlrne*

llttbodl.

Ilrr rnbJ.€tt ürrt tho* trrln d or¡ thr I
trrlrr of Erçrtllmt t. Upoû rmôålng arltrrlon ær

tlrr r¡eond r¡vcr¡el, rll, rnlmlr ürtc left Ln th¡lr
crgcr for f dryr¡ rftcr drlch th¡y roodvrd 3 drylf
furthrr trri,ning - l0 trlrl¡ m r¡rh dry. fr thr
follorlng d¡y tbr ê{mttol tlr0 + Ctt¿ rntrdr a¡ü ln-
jrctcd rÅth I ¡ef¡t$q DFP + tO ræ¡lgçn C*t{r md th
rlçlrf,rcntr¡ DFP + C{t{ rnlr¡lr rl,th thr en¡rl O.5

ÞFP + 35 rgqÅ,gn C¿3{. thry ü¡rc ttrrn glua
l.O t¡rt trlrh 3 botrr¡ rnd 84 hour¡ rfttt thr tnJ¡ctlonr

fr¡r¡ltr.

thc r*¡ult¡ rra rhorn gnphtcr,lfy in Flgnn
2. thorc nr rc¡ür rvLdln'cr thrt rltre¡tlm of thr trll-
Fonfs ovrf 5 dryr ;¡r l¡¡¡ for thr 10ü ChS. ¡¡nl$r r.
Fl,gurr I rtrom tb¡t th¡ lru for tbr DtrP + C{9{ rnlnlr
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1tt.

rrt ks¡ th¡n thrt of thr HrO + C{34 rnlr¡lr La thr
fl,r¡t trrt lrælo¡¡ of r"1l t dl,rarlrLn¡tl,oor. tha

dl.ffer¡ncel rerohrd thr l0n rnd tñ lwrl'¡ of confl-
dmr for thr Lrft v Rlqbt rsd BXtßk v wfrltr dfrsrln!.-
netLonr¡ neprettvrl¡ 1rþ1¡ ó A. thl¡ polnt ü111 bt
rrtul¡rd to ln Bprr!.røt O.

fhr rffcctr tlpon prrfornancc of thr acutr

rnd chronl,e LnJrctton¡ ïrn urlyrrd by colpul,ng thr
recond prr.lnjætisn t¡rt rrrrlsr tlth ünh of tbr 3

port-fnJcctl,on rrlrÍoau, lrbh úÊ.

1A&.'8 û. ÐlaßrLrf.nrtlçn - Ro¡ftrl Rrtent,l,on rad

Prrfenl&¡Blr

tü¡erÍ¡-
lnrttæ

S¡¡¡len I -

*ro 
î."1Y '

ÐFP + C{3¿

$r¡¡Lo¡¡ 3 v.t
H8O + C{:tl

Se¡¡l,on 3 Y. t.
DFP + C4t{

I út $fg. I df sfg¡ -t df 8lS'
RLght
tl.

Lrft
2.Aì{4 l' 10ñ lrl{o 18 H5 o. t38 16 lt8

Blrßlß
Yr

hthlt¡ ¿.¡8ó 1? tS t.lt6 lt In L.lrt tó ¡{s

slrü/3
îo

ffirt¡ì/1. o.{1{ 1{ HS 3r{O7 l{ 1rô loo{7 lt lls

sr¡rlon L r
$¡¡sl,$ 3 .
Srrrlon t r

Flrrt r.ttrLn¿ng rrrd,on rf,ts J dry
glpr

8{ bosrr pr-taJectftn
t hourr port-l.nJ¡ctioo

I



Itl.

ln no tmh dld tãr cbronlc lnJrcttø of
Ðsp .û C.'t¡t{ ärvt rny ell¡¡r€üt rff,Nût $poü pcrforrlstr
(fhr d¡cnr¡r larrüd S{ hn¡rr rf,trr fi{rotl,on l¡ thr
s¡rútlnfgbt sr tr,hftffl,rft oçrrtrtüt rr¡ probeb!,y rn

rrtf,frrat úû. to tthr mrtrblr prrfonrno. on thi,r

tr*. fh¡ lrok of røy rftcct t houn rftc l,nJcettm

rupportr tlrLr. )

thr rcute lnJcctlou of ÐfF + C*t{ to tâ.
ooùt.rol grcup hrd ao cffrot upor¡ thr fiL¡Êrt v¡ Lef,t

tu¡ßr but prodnrcað r rl,gnLfl,crnt d.Grcert {n perfor-

nnê. 3 hourr rftcr laJrctlon in tbe othtr tro d{r-
cr|.lLnrtl,oar. lblr rffret rr¡ not prcrat 8{ bffirl
l¡tg.

DLæs¡rloe a

thc rff¡ct¡ of lcut¡ DFF npon pcrforrrær
g lmur¡ rftrr tnJætton rcr. probrbly dhlr to geocrl

rtr&nlrr ull,ûg tbr rfført lnvolv¡d {¡ rrtnclng fror
tlrr lrgrtl,vc Arte tora rrtrrllv¡ thrn ¡rndlr norrrl,

oodl,ttoar¡ (So Ë,rçcrlnot 8r DLæurrLoa).



ll{1.

&prrlrot ?. åfrßlß yerau! túritr r¡vrrnl lrrrning
üttb rhock for lrtrorl.

Introdr¡otloa.

In Blçrrlrat ! thrm rlrl torrr rvldær
tà¡t lor Che ¡lomd dm tbr rrvrrrrl ef r rilplr
brLghlaær dlrcrl¡ln¡ti¡nrr hrt hrd ao rffæt spm

lal.tlrf lnralng ef tb¡ hrblt. fblr tsnpahont 1r

êætrgnrd to dtt.nl¡r Érths r¡y dr¡flcl,t ln uroclrp
tlve t*rnLng rbtllty accd br portulatrd to roco¡¡¡t

for tä¡ r*lultr â,n ¡lcgtrLe lhooh ;u gtvrnr r¡ l.a

Ëlçrrl,reat tr to lncrut f rrrcr çoltf . I¡ rddltl,on

tlrr rnhrlr r¡re onty pûrt oü thr 1or 6hß tr¡rtnnt
¡ftor lmrnLng th¡ dLrcrlrLn¡tlon. 1 l¡f¡ rllo¡rd tb
sontrol rnd oçrrt¡cßtrf grcrpl tð þ. rrtehrd for
lrarnl,ng rbillty, r¡¡d ndr thc revrrnl lorrnlng trtrlr
occr¡r rlthfn tht pcrlod drrrr rdrptrtlon ts ürr Crug

;ar lurt.

Mtthod¡.

l{al,ntsrrnôß rd tnLnlng of tlrr enf¡rlr ;rf
tl¡¡ rr¡l ar for linprrfnrnt g r¿th tlro rærptf,oo thrt



l{1.

thr rtl¡trll. uæd ürn btrol v. :l¡{tr. lg rni^rrl,r
;rrr tnfued tô trtr¡ erlt.rl,oü øf l,S/æ r¡rd dlvtdrd
Lato tre r¡tcbrü groupr on tbr brtr of rrruÌ tÕ

erltrrlæ¡
Îãry Ílrl tlrrn glura S dryr' ürrrtntnlEg

to r¡r¡srr that rtl r¡i,nll ülro rtl,ll rt osl,trrlon
ûcn r¡vrneL t¡rf,nlnç €üüoldr On thr flrrt dry

rtt ¿nh¡lr mcdyrd tår ntrrl 1O trl,rl¡o An thr
recæd drt r fnrth¡r 1O trtrh t r¡ glvon, follEd
þf e rrcoad blæ¡ß of 1O trl,rl¡ for tãocr rnhrtr rülch
h¡d ¡tLll Est rrrahrd orl,t¡r1on.

thfu tu rufflctent to brfng el'l ¡ubjrctr
to thc levrl øl Lf/æ ør 3 rupcredvc bloelrl of 1O

trl.elr.
Aftcr th¡ neond dtüt¡ qrcrl*r¡nfng onr

group of lO rr¡lnrt r rrr ltrrtrd oa thc ebronl,c

t{3O + C4&û tnjcctton lch¡ür¡lr rnd thr othrr gËstp ot¡

DFP + C434.

Retrrrnl trlrnlng brgrn oa tär folls¡l,ng
d¡y rnd ïrt Gürtüd to r crltrrlon of IA/N.

R¡rult¡

lrblc 7 rbom thrt sh¡snl,erlly læ ChB htó
no rffrct úrtrvcr oa trhr rubJr€tlr rþållty to rtflcnt



148.

th¡ bri,ghtnr¡r dlrcrir{nrtÍon. l{crnr fo¡ þot'h totr¡

trlr,lt rad rrror trl,rb to orlt¡rl,on e:r rlrort ldla-

tlcrl for thr tæ $[ouPlr

lAg,f t, Blrck v. VthÍt¡ Rsvrrlú Loaralnø r'tth Shodk

for Brroft.

Otrgsr¡loer.

lbr nrutrtr rrr¡'port thr bypothtrl'r th¡t

tt¡r inf.rlor prrf'orna¡¡8o of tror chB r¡rlr¡1r fsuad ln tû¡r

Þlrevihl"tc roryerrrl tr|I øf glçcrlnrr¡t tr re¡ rË rfflct

HoO + c{tt ÞFP + c{g{
Strtirtlarl'
Cryrrlrcn

x SDil X$DH I dfõar
Ðlrcrlrå-
nrtlor¡ (Prc-
tn¡f ættoc)

lotrl
frf¡lr
BrrEr
1rl,r1:

{1.O 9.a lo

0.s0 a.l tro

{3.O 10.8 10

10.{O t.ô l0

o.110 10 Ë8

o.{5{ 16 ñS

Rrvrnrl
(Po¡t-
InJætten)

lotrl
lrtrlr
8.t'ø3
lrl,rlr

rïtÛ 10.o lo

38.8 ?.f lO

s8.o lt.o Io

38.{ 8.* lO

o.tr5t l8 !{s

g.lo9 lt llô



lat.

upoa rßcunsy of, ptrfos!.ûGa rrtÞ¡r thrn upo tht
rÞfltr ty to utl,l,Lee lnfonrtLan.

lbc rctlrod uæd t¡ thlr oqrrrLrot sf
ntehÍng tb. gsoupr for lrrrÊl¡g rbtltty rhlü La-

cr.r.c ;rarltlvlty to rny Fotrtbh drng ef,frct, rnd

tùrrrforr rtrægtbrnr thr negrtlvt r¡rslt abtrl¡rô.
ffulfly rf.ncr rppro*tntely rf* dr¡t Ër.

nædrd to lrrra thr ranrtr.l¡ ttrr otLra oürrlt of
ferrafng firoL plrcr ;lthln tbr prrl,od d¡rrr retÍ-
vrtlqrrl rnd rotâr rffrstt rr. gr(rrt rt (rrr Frrtr t
rnd 4i. Arurlng thet th¡ offrctr m rotor rbtlttln
rnd genenl, ¡otlv¡tlonal ¡tett lould thcn¡olvrt tct
to produot tkiltr lc¡rnlng, thr o,wl,url,æ th¡t lor
Ch¡li do.r not drorcrtl urooLrttvr rblllty rtl lla-

rvoldrblc.

s. nEsPû¡{s8 coNTaoL.

fto drtr rryertrd Ln motl,oar I rnü t
potatcü to rrrpontr"Gøtfol m thr utu clr¡r ol br.
hrvlosr rtfætté by lor GhE. 1ão oçrrtrontr dæ-

eri,þcrl brloü glvr furtbrr Lnfonrrifæ on thl.r Fd.rt.



laa.

Brçrriront 8, chræta Rrùctlon of clroll,aettsr..

âcttvlty rnd Dlrerhl¡¡rtlcn Fttfonrnec.

¡ntroûstloq.

frçrrhrntr t rnd { r¡rc balrð oa tbr
grgrptlon thrt tbr poopr dlrcrl¡rlnetloo lcaralng

of lol chB rolnrlr for¡¡d Ln Brçrrfust I r¡¡ ùrr to

nart¡bl¡ pcrfonrner rnd lst to rcü¡grû rblllty to

d.fuortrl¡ltr. ftc p¡r.nt üç¡rl¡r¡rt fr rn rttqt
to porttlïdy tdrr¡tffy thlr r¡rsrcd ln¡trÞlll'tfr

rf rrrpmsa eo$troL l'¡ poosa! la ulnlr
rtth chrantorlly lel¡pt çlÉ rctlvltyr th¡a thr peet-

Crtrtælsn perfomrær of auçh rnfml¡ rhm¡l'd br rspr

then t!¡rt of ooatrolt. hltih*ærr, tàtr lnfrrlcrfty

thould br 1r¡r l¡ r rtturtlon [n Ülrt'sb .Ütol f Goltr lr

lncrud by Prntrbrnt ;lth lbocl"

lletùod¡¡

Trrnty rnl^nl¡ r.r. trrlaed to r crltaton

ú tAlãO on I borlæntrt/vrrtf.srl rtrlpg dl¡erl¡l,n¡tloü

for food rtnrrd, rnd trmly on tår r¡r¡ dfrcrlrlnrtåc



l{t.

rlth rbnd( for rrlofro 1O rni:¡trr ef arch grosp

rædvrd tbr ehronlc ÞFP + G{tt tr.rlrrmtr rnd 10

H3O + C{94.

the rnl,nlr r.rr rtcmrü on nrahlng
crltrrlonr but thr LnJrstlan rcbrduh nr :rlntrtËdç
&11 procdnn rnrblad rll rnt¡¡lr tð bü rt tb. t[.
rtrÐ. of thr {njrotlm rohrdulr dnrlng o.vltrttrlnlng.
lã6 tbr mtfÍt grürpr t¡ mcä tçrrlrotrl rltnrtlønt
hrrt f,tn1û.d tnlningr thry rrcdrrd IOO tltül oü13-

lel¡¡rlnor ltn trlrlr r.rt glvra drl,ly¡ ttr f{rrt
drtrr trlrtr bcln0 8l hmn rftrr rn t¡rjrctLosr

Rr¡r¡lt¡.

thc rc¡r¡lt¡ rrc lhom Ln Îrbl¡ t bd'w¡

rnd gnphtarlly ln Flgurl t.



l{û.

TAE,E 8. Psrt-crtrtsrlon tþ:llont¡l v. V¡rtlsrl
gtrlprl Dtrerinlntttron.

(l) 1= Hcqo hokol eccons Êo. o[.yr (t-s) eF<..

In þoth th¡ foe¡d rnd rhoel rotf,vrtrd

condtt,lou tb. DFP + ç{t4 grouF t¡nd¡d to rrhr afa

crrort thrn thr HrO + C{t{ flrryo fbir dlff¡ræa Üra

frr lrrgar 1[ tãr food rotlvrt.d rltuetl,on, but dl¡-

intrhrd tr tbr .!çr[lrlüt progrclledr fbr rrrrrga

ptrf¡olrrncr levcl of both trcrtnlüt güÛüPl ln tbr

rhock condltl,on çtr tuprflor ts that of thel,r t6od

aotl,vetrd eoqnterprrtt¡ |üteh l¡3 GlqPeetcd follæ1ng

thc rc¡ultr obtrl"nd ln B¡cprrlrrnt t.

$"o + c{t{ DfP + c{3{ Stetlrtlc¡l
Coryrrl,rm
t df 9lg,ñx

{r)
sÞ Tq fsoH

Food
ldotl.v¡tlon
Dry¡ (¡-g)

( ó-1ol
(¡-to)

9.4
1.0
g.t

3.O 10

1"6 lo
{r1 to

6"1
3.?
9.8

t.8 I
1.9 I
!1.1. I

1.ógo
8.Otl
X.995

L? il8
t7 10ú¡

t? loñ

Shoek
I'lotlvrtl,on
Ðryr (t-3)

( 6-10)
{i-lo}

loO
o.o
1.O

o.t
o.o
Or9

0

I
I

1.9
O.t
9rZ

L.2 0

CI.? I
1.3 S

1.ó50
l. {14
1.9t6

16 lls
16 l{s
16 lgr
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ahsü¡ tllat
tcorcl for
rcc¡ptrblG

cLther rtt

1{ü.

the rtrtl¡tienl r¡alyrír I'n lrb1r ö

Dnns of thc ooryerl,lon¡ of totål araor

d¡y¡ I - 5r ú - 1O rnd I - trOr roah¡d

levrl¡ ef rigntflcraoe, rltlrough mrt netc

or clo¡c tor tho troÆ hvcl.

Dlrsut¡{on.

llre r¡¡nltt obt&tnod do provfd. tct
ürpport for thr hy?otlr¡rir propar$ ln thr lat¡r¡ùctlm¡
br¡t rtrtlrtl,celly thr wl,dmcc Ll f¡rdeç lto.

It i¡ ponlbfc thrt oontlnued or¡eß-

tralniag t¡ndt to r¡l¡* prrfonrncr to lußh r lcvrl
th¡t trl¡r cff¡ot of thr drug t¡lrlrrnt lr oþror¡rld.

In tbLr €ltr thc prcrnt r¡çrrtnot Éüld not b. rn
rdrEurto trrt of thr rr¡gg¡¡trd oçl'rnrt*æ of, Prt-
crl trrlæ ptrfo'rntEsr.

B¡ç.rlrüt er Chroale nùrctlon of oåelt¡.ttrntt
rctl.vl,ty rnd vå¡nrl dfuortrl'¡¡rtlæ lurnl,ng¡ prsfeú-

rlaccr rnd retrntien'



1{t,

Introûrctloa.

ltrlr ryrrLrrat rrr drrlgnrd to oryl,r-
rot Flgrrlrcat t ln tùtch trres colt nr lnormmd

Þf rfÞch. 8y flflfug tn tbr rlr-grp l,n tbr dûrerlrL-

nrtlor rpprsrfirr lt lrr bopoú to rrùsr thr eort ef

rahl,Eg rrtrottr In rdËltloar Þ tmttag rnlrllr rt
varlc¡ur pgtodr rfter tllnlngr tt ¡¡r rfr.d to clrrlf¡l
thr mggettton rrdl l,n Brprrlmnt t thrt contlnucû

overtr*inLng aboll,rhc¡ tthe rff¡ct of ÐFP on rüponr6

control.

tl¡tbod¡ a

lnaty ntl rltt tnlnrd ea I horl¡ocrttl

v.glr vrrttaü rtrlpra dlrcrl,ninrtlon g ln Blçlr!-
ncnt l¡ ftth thc uocptlon tlrrt thc ¡!.r-gr!t l¡r ftlt.(l
t¡ to rrhr r eontåruo$r ftroor. lc¡ slra chræl'cally

fu¡Jrot.d ;ùth Þlr0 * C{tar rnd lO rtth ÞF'P r UY,
UÞðn rcrchlng a¡lt¡rlon tnfning üe¡ ltopPdr br¡t tùr

l,llJectlon echeôul¡ r¡¡ refntelnodr g le Erçcrf.nent t.
rhrn rlL rnbrlr blú ftal,rhrd tr¡lniag tbry rrr. givm

9O tr.trll ovrrllrrn{ag, tO trtal] .Íeb dry. Tbr ffgt
b[oc} ef ovcrlc*rnlag tr{rlr rr¡ 3{' hourf rfter r¡r



150.

LaJrctlon.

At tht co¡r<¡lu¡Lon of thur 5 dryrr

tnfnlng, bloclcr of 1O trlrl¡ ücrG gl,ven ¡t tuso;trlvr
tnt¡n¡lr {tf t, ór 18 rnd tó dryr. Eåßh blocl fcll
on tha r¡osnd d¡y rf,ter an fnJectlon dny'

R crul,tl.

lbe ÐFP rnd C43{ r¡rhrl,¡ toot lùrs trfrl,r
rnd ledr rotc ortr€trr ln rr¡eh{ng crlterlon th¡n dld t[a
ilrO + C134 controlrr Þut ndthcr dtffercncc ;rl ¡tattl-
tlcrlty rtgnlflcüttr lrbh 9À.

ÞFP + C¡û34 a¡rirrls el¡o nrdl nôra sttort
thür eontrolr ln tho g úry prrfolrrntt pha¡cr Èn¡t ær
egeln thü dlff.rrmt tu nst ¡l$llftctatr trblr 98¡

Flgnrr {.
thrrc lGrG rm dlffot.nclt botm¡n thc

ftroupt in tür rrtentlon tert¡ rrdr rftrr tntrrvrlr Of

! or 6 dryrr but for tzhr 18 rnd tó dry I'ntrrvrlr tlr¡
tor ChF rnl,n¡lr n¡dr lort crrortr Trble gC.

Þ¡l¡curtl,on.

Cæprrlaon of thc cs¡trol grouptr lmrnlng

re¡ult¡ rr,th tbo¡¡ obtel¡ed Ln ErçerL¡ort I rþo;r thrt



lt1.

thr lrck of rn r.Lr-grp h¡d llttl¡ rff,rct. Conparl'rm

of the perforrance neultt (Fdgun {) r¿th tbor¡ of

tt¡r food ntlvrted grorp ln ô:9rrtr.üt I (Fi.gun t!
rulryestr thlr conclutlo¡r.

thc trcnd of thr ¡rrtltr ln tlrr lrernl'ng

phpr 1rr ¡lni.lrr to th¡t of Þrçrrlnrnt l¡ tn¡t thr frot
tb¡t thr {af,¡rforlty of tbe DFP + C{tl gtouF rm nût

¡igalfler¡t ¡sgg¡rtl thrt tbr origllnr,l oçrrlnmt qner-

¡rtllrted th¡ trur dtffrrsor betrrrn thr I po'pulrtlsrl

(H¡O + G{9{ rtrd DFP + C{s.i}. Ccblntrng thl crror

lcor€l of th¡ tlo rrçcrln¡nt¡ grvl the foll'qtng ¡t¡ultll*
HrO+ç*l,/-¡I I gó.11 ¿tDr18.1tilI&.
IIFP + C{3,4 I * I tO.t¡ SÞ r tõ.{¡ N r 3Or

I I t.6!14ó¡ lE df.t P ( O.OOI.

thr prrfoümnsr ltrultl ütll lldlrr tll
ttrom of ühr tguf.vrhat grolp tn EryrrLrot t. Gãp

bf.$f¡g thr 6ru1tr for tryr S - ! fræ tlr6¡ oçcrirAtr
rrlr;d thc dtff.roûro. brtlrll¡ tlrr aonrl r¡d lor Ch8

rnlr¡lt to tbt 8Íf lrvol sf, oæfldtnou-
(H¡O + Ctt{f f I !.O¡ SO r 2.6¡ l{ : 19.

tlfF + C{:}tt f I ib,.?¡ SD r {.ll t{ I 18¡

t r 3.{53¡ ,5 ö1.¡ P ( O.O8. }



lt8.

Îån-Ë t. I,FF lrd ttcrlleEtr.l Y¡ Vrrticrtr gtrlpü

ÞlærLrlartlm.

H¿o + C{t{ ûFF + e{tt
Strtlrtfe¡l
Ëeryrrlroa

isDil -x SDH l, df tls.
¿t.
Ler¡nfng

lrLrlr
Error¡

tll.o
t6.t

tt.9 10
lo.9 lo

t{5.O
ff.ü

ât.¡ lo
t8.& 10

1.470 1Ë t{g

1.485 tt lsts

E.
Prrfot-
llnca
lotrl
Error¡ {.3 1.9 I 7.U {ð I 1.?23 lG lç8

G.
Rrtu¡tLon

(1)
! dryr
õ drfr

l3 drfr
3ó dryr
lotal
Br¡orl

o. óü?

1.111
o. tgó
o.{{"{

o.ó? I
o.tt î
o.tt I
0.96 I

2"1?8 8.?O I

o.ü80
1.OO0

L.17lð
L.?78

A.?1 I
o.o3 I
tr.8t t
1..81 I

grL"{ 8.O6 0

o. ót8 1Ó t{s
g.ttt lt ¡tt5

3.aáo ¡6 !ür

1.841 lt lffi

8¡1138 lú tñ

(r) Brrorl ln ro trlrlft
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FIGURE ¿ OISCRIMINATION PERFORMANCE
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1t{.

llr¡ dlffrrmcr brtrr¡n tbr H,O + C{t{ rn{
DFP + ci3{ groüpr drercer¡d ü{,th coatl,nuld tnlal"ng
ür þoth Exprrtrcütr t r¡¡d t. Aftrr t dryro aryartrdn*
lagr luvl,ng thc urfrrlt for fl,ntty t deyr¡ rnd tlo
r furtl¡*r ú dlfr hrd no rffret, ürlt l,ntrrvrlr of lt
üð tó {ryr brttmn t.rtt lacrrrl.d tht dttf.rtoGt
þrt¡ræ tlrr grarpr. Íb{¡ ruÞrtrntlrtæ tbr ruggert{oü
mdr ln Elçrrllot t türt unrtr¡lnúng tlnét ts dlr.f,rtrå
the rff¡ct of 10ü ChE oû r.rpönrr control.

In tbr æçrrlrmtr tbrt follot¡ ¡s rtttryt
n¡ lrd¡ to etr rrl,fy thr eff,¡ot¡ ef r¡ü¡nrd Ch& ¡¡
vrrtonr sp.rürt tronrr prlrrLng talhlr rn rll îJra ar-
pcrllrntr tht Þ¡rle r"l,¡r rrr to ûr¡ln rn ralrrL ln r
rl,tuetl,sn rùl,ch n¡tl¡t lrü tår probrbü,ltr of, rfunnrcoarry r
t.rp@t.r brl,ng trdt.

Brçrrhrnt lO. Chrmledty nrùrorú C hB Aßtfvl,ty rnd
Oprnnt Extl,actlon,

Aa qsrrnt r¡rtlnctl,or¡ llturtl,on ( for an41r¡
hvrr prurlng in ttrr shl,¡nrr box) er|r b. tÞought of rr



l,tt.

I tuccc¡elvr dtrorfnf.nrtlon trhr üe lrnnr lr f{ntly
u¡oefrtod rltlr r¡l,nforceügnt - thrt |'r, ft btecrr t¡t
t¡+, rnd lrtcr, drrri,¡g e*ttnotlon, Lr uocf,rtrd rtth no

relnforcrant - thrt l,r, lt becüGt ln sb. Inltlrltlr
tbr chrage fron the lever befng S+ to $* Lmrol,vtr ¡onc

d*Erce of, trcrrnlng ln tlrr ¡¡rocf¡tlvc r{6m urrd ln
t¡ctlon 3' llorrvor, thlr leernlnE .norrrlly occr¡rl vrrt
npi,dly¡ mrpondl,ng drcltntf f¡*lckly rt flr¡tr ärd thtr
þrG rlorXy r¡ntll Lt ctopl. lbc lrttrr rtagr, tbcrc

tb* rcrpon¡s leve,l Lr loc ( thrt lr rh¡rc tbc lever hrr
rtrcrdy beconc ü S- ) tr probrbly nrfnly r ilrrtr¡r¡ of
hør mll en rnlnrl crn csrtrotr ltr nrpcrdtagr rrtbr
thrn ol ltr rrte oú lrarnfng.

l{ctüoelr a

Elghty-¡trr lorfl trtt ütr. E¡rd la th¡ rx-
prrlnot. All nere on tùc u¡u¿t, rch¡û¡ls at 2 hourt

fredLng erstl drü¡, !¡*y rrÍe tnLacd to pt€tt ttr lrvr*
ol t $hlnaer bo¡¡ at ft¡.d r¡t{o å m d¡rcrlbrct fur Prrt {r
grarnl Proccürnrr ât tlrr rnd e.f tbr tnfi¡tng p*l,cd

thr r¡lnl,t ü.¡rr plro*d in tb¡ borr ll.tt thr f,ordr¡ rnð

rrgo¡rdlry nl,nfors.rl rrltet¡rú off, for I 3O nlnntr
prrtoü m rroh o¡f tÞr foltrarlag 1ô dqyr.

Sl,x drug tnrtraûrtl rerr ulcd¡ ü ¡hom ln



lsó.

1rþ1,¡ lO br!.or. lbt FüFotßof ttrrrr r.r f,lnttryr
to conprrr ttt DFP + llr0 rnd DFp + C*ta irertr;t t

rnd æeo¡dlyr to rtudt tlt tl'rr eq¡n. of thr rffrctr
of l,¡r Ch8.

1Afl.8 lO. Eryrr{ratrl nrrl¡nr

Dn¡d Grq¡ore
'lfrr ã Dn0

8rfsrc Ertlnction
!1.

1r

8.

t.
{.

t.
â.

ff¡o

ÐFP

f}FP

DFP

DFP

ÐFP

t
,Þ

+

+

+

+

c{ta
H¡o

ctSa

uu
cót{
c{:ta

O D¡fr

oll

ort

9ll

18ll

tt il.

1{

trr

It
1{

1{
ta

Dctatlr of th¡æ ebronic dtr.tç tr.¡trütr
hrvc bosr¡ rct orrt ln Prrt l. lrcy r.re bqua rt
vorLor¡s t!.re¡ bcfon rxtLnctl,oa, tn¡t thr flnt rx-
tl,netioa rruÍon ;u rhryr l{ hrr rftrr ra lnJratlct.



FIGURE 5 CHRONIC TREATMENT WITH DFP AND EXTINCT¡ON
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1Àg¡.g 11. Chrætc lrertrs¡t rLtb DF? r,nd &¡ulrtrd Ertl.netten Eer¡rælce

¡.¿
¡r
æ
4..

HzO + C.3{(O}
t5¡

Í)þ-P r c{3{(r8}
E df $1,e.

o.+11
a.73lô
o.{90
o.13t
t.¡55
o.a'|l
O.l,E3::'
O.¿ffi
o.¿93
o.3{3
o.tüo
Q.1r5
0.5ã3
o.ó48
e.lÐB
O.gL¡

2â HS
26 HS'2ô r*s'26 HS
26 HS
2â HS
38 ¡{S
,6 !{S
26 1{S
a6 üs
3ü ilS
26 l{S
3ó l{s
aÉ Ns,â ns
26 NS

HzO + ct3¿(O)
l¡

ÐFP + C{3{(9}
!, df Sl,s.

1.aa¡l
1.5,4{É
1.{4{
l.*F
1.491
1.71¡
1.81t
1.æ?
l¡ó93
1.621
1.{98
1.ga¡¡
1t313
1.063
o.glE
t.lg'it

36 ilS
tNs
26 HS
26 lls
?6 ¡ÍS
3ú IÛfi
36 ¡OÉË
36 l{t6
26 lls
ú lls
âú !Ís
3ó !¡$
zê xs
Q6 HS
26 rs
2a HA

Ðr,P + c{3t{t}
tr¿

ÐFP + Ìl2O(O)

Ê df SLE.

o.a!¡{
0.5s
s.9É18
a.r:13
o.ú8?
o.115
o.50?
o's8
0.sE
o.¡Ë4
o.tæ
0.t95
o.e58
o.æ7
9.33*
o.#l

3A XS
æNS
î.a Hs
g, N5
3lNsg, Hs
37 HS
27 HS
3.' f{s
27 HS
27 HSn 'Ns
26 FtS
2$ '¡{5
28 !¡$
26 Hg

n g + c{:r{(o}
V¡

oFP + Cr:!r(o)
g df.SLg.

3.996
2.ó11
3.6LT
2.5úú
1.990
2.t2ûg.ol1
1o9{lD
1.9ál
Z.ø5?
1.949
1.ô3t
L.752
1.óúó
1.388
¡.83ô

g, lst, zfrgTffi
grffi
,, rÍst :'er
TT ñSg, n,st, ïsvt 5frz, rÊ
?î HS
23 rS
3ê tts
g& rs
8t ts

H"O + C{3a(O}'
Tr

DFP + H2o(O¡

t d'f $ig.
3.5¡O
3. ¡6t
3.183
3.19t
?.n2
g.?T08
¿.all
2.ffi!'
3.3tf
3,f;)*
2.IiiÈ
t.L',,,f
8.OOô
1.G76
l.lt8g
1.tóa

27 l*
æ lf3
37 1rÉ
¡é 15

a6 zfr
2,6 5fl
26 5dt

'6ffit6 5'r¡ú tr
26 5*
zß Hs
86 

'lS26 ll$
z6 ¡rg

D¡y
1
2
3
I
5
6
7.
a
I

lo
11
ljr
13
1{
1g
1á

a Flgure La br*ct,ct { } t ltnbs ef drfr rnLlrl. rretc bçt Ð
drug rctrdr¡lc Prier tp crtlæti'oo.



1å"q.8 lI, (Çætd. )

oFP + c,ß{{X8}
.yr

ÞFP + C*3{{tó)
t df Slg.

ns
Ir5

10#r
r$s
lts

lffi
lo,*
lffi
10fl

!sü
tfr
Itts
55ú

5Ë
s5
w

o.?l{ z6
1.t91 26
3.O0ó 3ú
1.65t 26
1.690 2ô
2.0't!tr 26
1.9ä 26
1.796 86
2.A2' 26
3.15å 3ó
2rl& 26
3.1ó5 36
¿.1Ël 3ú
t.315 *6
3.89{ 26
3.1*t 3ó

DrF + c¡f3¿tc)
ïr

oFP + c{3{(tô}
t df s!'sr

2.28,6
3.808
3,.59t
3.9é{
a.t6?
{.3æ
{oO36
{.6,3i1
*rO9tO
d.111
{.æó
{.1áû
{.e93
4,113
3.19ó
t.t¡f,

ttw
27 /%z7 ¡r
27 ùXe
3? 9,3¿
3? &lñ
3? O.¡tÉ
g? 0.$r
¿? 4F
8'!l o.¡fil
37 o.¡f,
3? g.1S
2ô S.ffi
3É O.tñ
té o.3t
3ó ø.fr

' DFP + C{3{(O}
tfe

DFF + C¿34(18)

! df sl*
27
z:7
z7trtr
a7
IT
27
21n
27
,7
tó
86
t6
¡ó

w
10ßrø
ß
1Ë
zfr
zfr
#
83
ffi
2Í6
?#
æ
ffi
l*
!¡rl

3.383
l.?65
1.919
2.5t9
3.8¿l
2.ttll
8.ã'91
l.ó90
8.563
2.5Í'å
3. 56é
3.5ó3
¡.ãsl
¿.5eÉ
2.88
2Çãr*

ÞFP + CaSa(O)
yr

DFP + C{r{(e}
3 df $te¡

9.933
o.{û{:t
o.aó6
o.96(}
o.t{Jtg.lft
o.9q¡
S.6l
o.g|90
o.llt
ü.1¿8
o.lt:!
e.8t|'o.*t
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o.lst

7l lNs
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tr ils
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26 nS
8ü ts
8á lls
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Vr

ÐFP + C{3{(3ó}

.g df, $tg.
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¡6
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16¡
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o.217
o.90?
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L4t8
1.út9
l.E{o
1.92*
¡.olt
¡.laå
2.25¡
ltl?*
2.ayl
3.916
3.1É'!¡a
8.?t6
3.8tO

Dry

t
2
t
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5
t
?
I
0
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13
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tüo.

&rtultr.

ftr¡ ¡urbrr of rrlponrat tn trßh S ¡l'nstr

sttEêttoa pcrLod ürl r¡sord¡d for rl1 rr¡lmlr.
crrulrttvc gnxsü drrtyd fror thür lÊorrl lr.
rhom ln Ffgul| { r¡d tbd,r rtrtlrttsrf $rlyrfr la

fh|.¡ Il.
Both tlrr ffP o $l¡O r¡d ÞFP + Cl¡{ grcup'

dn lrhric,Þ tuJr*tlm. ltrrtrd 8t bmrg brfere rrtlættcn

hrd lærr cumlrtlvo crf,rrl thrE thr cmtroll. Ibrn

;lrrt no rLgalftgrnt dl,ffrrreog b¡t6rn tbeg ! grolpr.

(11rr ÞFP + HgO curvt i.¡ not rhøm on Flgurl .l to ¡vold

confiülon, rlncr lt ¿t rtü¡rt r &rpr.tcrt. ofl tbl

ffP + C{Sa curvr).
w¡.th l,norcuårfl tlm n lnrg brforr o¡'

tlnetlc¡ thcrc tll I corr.qtdldtng lnerar. tn tbr

¡¡Ci.nctlü {¡grvl untll rt 9ô dryl Lt lr¡ Start¡r tb¡¡

thrt of, t!¡r eoatrol groüPr

rlorlLy; rlthot¡gh tht tle0 + G#l{ groüP ïil

rrtælotle frc dryr 1! - tr6r r11 thr 1æ chB greu¡rrr

Gurvlr r¡rt rt|ll rlrlnE. Orycr trt¡e lgt I úryr ef

rßtnßtton thc lelPoûrr rlt. ¡U rlro.t acnft¡nt fü

rtt l|¡ Ercupr. Tl¡r rv¡¡ta rtlpoalr rrt¡r for thlr

prrlod trr ¡hq*a ln lrblr l¡ brlil.



¡ó1.

tåf.8 l¿r Âvcnçn nttpoûrr Rrttr fer tbr lut t dryr

of E*tlmtlor.

1.

Ð.

t.
{r

tr
tr

Glons
ffi

lrr0 + c€a (ol
pF'P + HrO (O)

rFP + C{¡¿ (O)

DsP + c¿rt (9)

8FP + et3{ (1ü)

DFP + c{34 (tó}

M
tôo@

ls.át
14.35

10.tt
lt.ll
t8.oo

Îb¡ dlfflroce b¡tlrla Êrop Ó rnd GrotP l,

;rr rlæif{crnt rt tt¡ tñ lwrl bt t, tutr
(!, . 2$ftT¡ â6 df¡ p ( O.Ot!. Îãr¡e ;ål to rl¡nlfl-
crst d,lúfrrær þ.t;lrn Orcr¡Pr t rnt tr. ($ r I'lt{tt
36 dfl p)O.Ot).

Dfronrrlon a

ft¡ lrsh cf enY dtffrrcnc¡ btttü¡
pFP + HgO rnd DFP + c{!a (Dry o} rntr¡lr ll csnd.rtGt

r¿th lbr r¡rr¡ltl on F.R. pofforrläf¡t plrt¡e¡tcd l¡ Fltt
{¡ årr¡ lt rrr foued thrt ttr rnstlvrtcr hrd llttlr 

'



1ô1.

It rnyl rff¡ct upffi ogfllotag F. R. t6pç¡ûû.¿ã9 of rnhrlr
tnjrctrd rnth ÞFP. ã¡ d¡or6rüd eer¡rl¡tlY. cutYll

of tbr Þfrp + C4S{ rnllrlt in grsuPr (O) rËd (9} l,r

probrþ¡y r aol¡rcqnüß. of th. aff.€t¡ rþrË lå p¡3t {o

Îärt fu¡ lwrr prür¿ng l.r rkply lÐr¡ ¡v.r:lvt to

lal,rrl¡ rtth lo'rCbts.

Îb¡ l¡rgr lner¡ur l,n the tó. drf græp Slll*

nlrt bt ;tplr.l*rd Ln th{r ïly, rnd tt lr n¡orrrrry to

porrBulet. !Ð. lddLtlonal recbr¡ri¡1.

6l'me thr cnn¡t¡tivr anrvt for thr lt dry

IIS'P grurp ü¡r 610l. to thr smtrel onsf lærr ptg:lag

Ltülf €rn bo rrntrrd ta ao læqcr þ¡vr rvlrllvÜ
pregr;tLtt. thr .{æltg, 1n t¡þr tú dry gtülp ð¡ü bl

rq¡rrdtd ¡r ¡ r.ûrard poilG ef thr 8r pfoYtd¡ü br thr

Irnrr, to ¡ffretfvrly coattol tbr rnlglrr Serpond[n¡f

srpffr:mt 11, sffrctl of, r¡åro¡tcrlly r.ôsd chÊ m

ruererrdvt rßquldtl'æ rnd r¡cûtncÛlûtr

Introùi¡tl,o[.

thl,r oçcrimnt l'¡ b.rtß¡"lly d,rll¡r tg

&çrrtrrnt lo. rt¡ lrLn p'ËrPot' ;rl to ær Èrtbm

rn rffrct of pFP sû r*rlr@ür. Gütrol rotrld bl lrr¡



1ót.

rppü.rNt lf hrbLt rtr.agttb ü¡rlag cxtlnetion mr
nLntal,nrd et r hl,gl¡.ú lrvrl by rrp*trd rr-
rcçrtdtfon ¡nrl,odr.

It hr¡ b.t ¡hom prcviourly thrt nt¡
t¡rlnsd olr l ptogrrl ef, rltcrnrtLng ¡¡:lnforcüËt-
utlnatlon rÉ11 gr¡å¡rtrly dærratr tlr¡ nurbrs of
ntpdrr.r úteb tàey rrhr Ln th. crtlnctton pttlodr,
Htckerl & l,ll1rr (19t{¡. thir ph.rÐffi hü t ü
tr*¡trd rr ra lnrtr¡c¡ of r :dnfore¡mt bar.É d*l-
c¡irinrti,m b,y tullo* & ôd,th (195t). lltt rtturtlor
hrl b¡rn rbm to hrv. thr ch¡nctrrlrttrcr of sor¡rl
stlrctlm llr thrt tl¡r tffæt rpprrn lt¡r rmdlly
rft r prrtlel tbrã rftcr eontlmour rfaforolæt,
P¡rlcfnr ¿ CrcotoÞpo (1,9¡O).

x.thodr o

llrnty fsrlr ntl HrÍr trrlmdr u ln
Bûq'ütrmt lor ?o prGrt thr læ.3 of ¡ th,l,nnrr Èar

It F,R. {. At ttr¡ rad ef tùr tnlnl,ag prrlod tO

r¡fr¡tr ürl. lnJrctrd ülth H,O + C4tltr rnd 10 rttb
ÞFP + C{Sd¡ rt d¡rcrtb¡d Ln P¡rt l. 6 thr fo¡lõtry
drt tb. rnl,mlr r.r¡ rf¡oür{ to cbtrln !0 nl,nfo¡crrlltt
lt F.R. l.r tãr fædrr nd r¡coudrry rcl,nforccl¡ ;ttrt
tbrn rr{tonr¿ of{, rad tbr rni,mtr ;er. rll glrra ß



lü{"

rln¡t¡r rxtlaetion prc..ing. ltrlr Psecaürl ltl
rçutrd d¡{ly for l{ órYl.

Rlt¡rttro

Ooryrrlron ef tbr ll¡O + Cft{ gúoÛp llth ðrtr

fron r norr*l extlnotloa ryrrlsnt tå rtLob tñl3a ;¡¡

m prrloðlo rrerEçtrlttoü (6toü t ßott, ft6ól ràærú

thrt r.lpor¡r. rtrrng¡tb lm ûæruttó üf tbr 4rlty lO
prllrtr, ?rblc lt GræPr A rnd 8.

Ìlonwtr; thrr ülrr æ ri¡ntft'crnt di'ffrr-

rsort brt;rm tbr tro rcqrtlLtion - ¡rtlætts $tütpo

wh¡n rrtpo$tf3 ;trt ¡ra.d ov*r rtl 1{ d¡tr fcr tbr

fær S ri,nutr mgnratr of rroh exttäatl,on prrlodt rd

for tlrr rotln !o rlnutü¡ tbrrl r|lr. lfhr;ir| ao

dl{frrmu¡ lrl¡lr lt.



llt*

1Afl,8 lt. lüonrl E ctiætloer Gqrrd to gneetnl.vr

âßqd,rltlm rnü Ertl,¡ct{cn.

(f ) ßroup A r Notral ExtLnctl.on (laken froo Glo; rnd
Rorr (1ll prrrr)). Ê r å*g¡rtrltf.ø-e¡úiætlot¡
tlr0 + c{3*. C r åeçf.rLtion-Ext!"nctim¡
DFF + ç4íi{'.

(S) f r Xrrn Dellt Rfrpoür.. p.! & rln.8*tfmtlon
Prr&¡d.
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Lt6"

Îâ,tLt l{. Ctr¡¡lrtcd r¡tl,ast{ou¡ tülpontrr for dryr
l-l{.

lbc tlr¡ t¡hn to obtrln 8O rdaforearEtl
ll¡ lengrr Ln thr IFP + Cat.t grêüp (Scr trblr lt),
tr rrr rryætrd fra tbr retul,tr of Plrt {r

$xtlnsttoo
Prtfod HoO + G4*t t r? + c{¡t ttrtlrttsrl

€amrrl,ron

(þt rl,nr.
t-lO rl,nl'
l0-lt dal.
l5-&t l{nl'
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Ltt.

ÞL¡cur¡ion.

the erçcct¡rtl,on tbat rn l¡¡er¡tl¡ fn hrblt att.ûgtth

rho{rld :Lnsrrrrr th¡ dfffsrcneG betrern norr¡l, ü¡d loü

CàS rnlulr rl3 aot ful'ffll¡d. Thr rlortng i'n tlrr

t:{nforeed prere-rtto could plaudbly be b¡ld tlc¡
poarlblc for thft¡ rnd ft lr ponlblr tb¡t ff tÞr rr-
tLnotlen rltr could be erlcuLrtrd E$[gglg!.!g tlh.

rdnforcrd nto¡ tbüa Lt rould la f¡st be htghc tn tbr

1o; GhB grürpr

thc nrxt rlçerlnrnt ln thlr ¡crler lrr I rtrylr
fotr of rlnglo a tlruXu¡ vlrurl dfucrtrl'nltloü. tha

r.lronr for chooslng tht¡ ¡lturt{on tGrt fintlyl tb¡t
l,t provl,dad t rttpl* 1¡atr¡8. of nrponü¡ @alntrol fn

tür. S- pcrlodcl rnd ¡ccondlgr lt hrd tbr ¡dv*ntrfin of
glvt¡g r G'm€utxrni rcltutc of rupcnü¡ rttüùgth to ttr
S+r r¡rturd ln tho ltn¡ rry ¡¡ falponla ts 9-.



ló9r

SrqerLrürt le. Chron{e rrürctl,øn of CbE ectl,vtty
rnd ûpcråat dircrLrfnetien l.nrnl,¡O'

Hrthsdr t

Forty forlo rltl¡ la.lntrl,ncd oa I boürr trrcüLry

aüBh dry rnre Bled. üte lppu¡t¡rr rl¡ A $hl,m.r bo*¡

l,n *teh tbc hver proúlcrd foed reinforellt¡ to-
grthrr rlth vl,¡url rãd ¡udltory rctoßdrry nl,aforc.rl,
¡t F.R. I ln thG S+ prrl.odr bnt mt ln thc S-. ln
tbc g* prrl,od. r nrll tlght (¡r. ) ;lr ot¡ bctor tbc

lcvrr¡ ln 8- prriodr thc tl,gbt ;ra off. S+ rnd S-

rexa lçrrl {n lsrgth ¡nd rrrr prcr¡ütrd l,n rltrrn¡tteoe
thr lmgth of the ¡tl¡ulu¡ pcrlodr vrrÍrd frc dry

to drl. Anh¡,.I,¡ rc¡lsrú æ thlr ¡or¡tfnr fsr lO rl,nrtu
Tü¡h d¡Xr rft¡r beLng tnLncd to lsvrr Þr.rr ür¡r t
d¡y¡ for eont!.auour relnforcsütr On deyr I to {
tb¡ lragtà¡ of fÞe ¡tinulur prrlodr rcrc S¡ $, æ
rst tO rtero rcrpcct!.vdyr thr prrlodr ;rn tbrE

t0r ltr l0¡ ær 19r &l ¡nd lo oa¡ lntnfrng {ûoû[-

tl.nûü lot 9!I deyr.

lio groupr of âO ;¡rr fuu Oar group lmalfid
ehroalc trcrt¡mt rtth tlr0 + C{t{ rnd onr ll.tù D$P +

G{3{. An ¡dditlonrl coûtrol grf,rp af ¡ HrO + Gal¿



lTrOo

rnlr¡¡r ;rr run iltth tb¡ rtirulu¡ l{ght m l.a botà

g¡ ü?d S- prrfodrr

Rrrnrltt.

lhr group thrt brd ae df,ff¡rmttrt rtlntlur
to rtgürl r¡{.nforsnrnt er m rclnforelrüt råolré no

rlsn of lr¡rnl,ng thr problor, lrble lte 11¡lr rtmrr

tbat rftho¡S thr rtln¡trur prrlodr lrr not nndnlr.dt
thc rnl,r¡lr dåd rrryauú to the llght¡ not to thr
psct¡ncr of, thr rcLnforc¡r or to the trnpenl s.gtl¡nÊa

of, rdnfotcrd tnd un-r¡lnforo¡d porlodr.

lAtr"B lö. Retlo of rreponler Ln rei'nforccd pctodr to
tot¡l 33ûp{t¡ttttr for rnlnalc rbl,ch h¡d no dLffçrattrl
rtln¡lrtlon.

gr['

tr-t
ó-1O

l1-lS
l6-3O
2L-25

Avcraol Rrtfo

-

o.{4t
o¡l{t
O¡4Iô
a.43,2,

o.{Íló



1?1.

In thrrç t rnl,rll,r¡ rcrpondl'ng ln thr u¡-

ninforecd pcrtodr ;rt €oa¡¿lttûttry rlÅght¡y ¡rmtrr
thrü l,a thr rclnforced, ;htch brought tbr rrtio of
rtlnfs*ord to totrl rttpont.a Þelw O.5.

Csrvrl for ruPomdl,ng in $+ rad $- r¡d
tbr frtlo of, ¡rltry S+ to ($+ + ö-l rßfl¡g[¡rat, lr.
rhm f.n Fl'gpn 5 rnd lrblr l?.

thr ar¡rbrr of rarp6..r lrdr ta $+ prrtcdr

ru l*lr tn thÕ DPP + Ç¡13* rnl¡rl¡ thaß t¡ th. oontrok.

het tb¡ podtlon¡ terc rcv¡r¡ed in the crtt of rl¡'
ponrct ln S-. td brn rreh r¡lnl I ¡ S' lcorr til
oçnrrrd lt I proportl,on of tb¡ totrl nu¡brr of r¡l-
peiltr tn tsa lLnutct¡ the DI¡l' + C{3{ group ll3 ooir

rlrtætly r¡d rlgnlfier¡¡tly lr¡a thr¡¡ tbr HtO + G4t{

+tlrlll.

Þllcu¡t:lon.

the relult¡ f.ndlc¡tl thrt rfthgh ft¡r üll'

pondtry for food lr d¡oreergd (*rteh l,¡ oon¡l'¡trnt ;ttà

thl rcrultr r¡portrd Ln Prrt .t, e¡¡d for tbc extlnctfoñ

gro.¡pr DFP + C43,4., oryr O rnd Ir fn tho provloul ¡x.

p*trøt) th¡ rblLl'ty to g*t+þol¿ tolpqlt to r¡r une

rer*rdcd ¡tl'lultr¡ Lr al¡o reårc¡d. trils nlr noshrnla
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1,7t.

sryrrfnelrt lt. Bffrctr of sbrEaro¡lty ndnord chg

æ dor¡bl¡-lürlr rltrrnrtloa perfcrllåBr.

Introü¡cti,o¡rr

tbe þul,s pXtû of thÍ,t r¡ç¡rhüt ;¡r to
þraryt'dr r tuh cosrlrtlne of tlo rrprntr rlgniutr¡
ln drLeh one l.gmt br¿ ts b. corylrtrü brforc ü¡r
f,frrrf rcgircnt uer¡ld produee nl,nforeencntr âty
¡ftrct¡ of 1oç GhE s r.¡poar. centrol ürn oçcctd
to üror up u ¡n rttcpt to pcrf,en the ftnrt rrqmtt
þrfore eoryletlng thr ffrlt.

llrtäodr a

SLxtc¡n a¡¡lnrlt ;crc t¡ rlnrd to F,R. g,

in r rfnglr lrver $kin¡rer box¡ m <rr¡crlb.ü tr
8¡pertnrat 1¡ plrt {r They ncrc thcn trtnlfrrrad
to r 2 kvcr box rnd trr,ls.d to prcr* tlrr tro tcraûr
in rlternrtlon. the dL¡ensi.onr of trb¡ bor rrrr
ll trns. x 0 Lnr, x g lat. Thr t lcrrcrr tora ¡ct fn
tbr ll, iE. ;rlr, rad rrrl ó lr. rput, e¡utn ts o¡nrtrl.



1?0.

1ür lood pot nr bctnra thc 3 lrv¡rlc
thr right-hrnd rlór {1.H.$, ) lrvrr ;rr

't3l¡¡ or¡ *rLch proôæed ral,nforeraütr l$o rcLsfarcr-
:¡nt od¡lð b¡ obtrl¡red ücfor tbr rprolftrC nrnbs
oú nrpr¡r hrd bl; rrd. ør tbr lrft-ärnð riü¡
(L.H.S. ¡ ltnrr'

fba tni.aLag procún l,a thr I lærr box

fr rÞoru b.lor.

Ðrtr
l -8
{ -5
6 *Ë
9-l*
l5-lÐ

Rc¡poarl oa
L.H.{i. LlYar.

Hæ¡ronro sü
N¡ll¡Sr Ltrir

h dryr I - t r nrll I l¡ l,lght tl¡ ü
Þurrt'l tbe b¡r to b. ptatr.t. (tûn rrtnf,orarmt
Güld bc ebtrtnrd l,t ;rr G uüd.r tht R.H¡$r lrvæ¡
rnû undrr th Lt¡ .Í3, lryrr Éc tùr rprcüfn.ü anbrr
af rrponrr¡ hrd not yrt bera radt).

Fru drÛr I oamrür th¡rr rú nÊ rt¡nrl l,lgbt¡

rnd r tOO cyelu prr r¡eand rqsrr. ;lrf, üra l,ntrø&c.d

to ndÉ r¡rlhl,ns mln.
Frc 6ryr 1 - ll th¡ ¡alnlr ;crtrd fo: 8g

I
I
t
I
I

I
{
ü
g

I



t?T.

pelfrtr drlly, rnd frn dryr lt - tr9 for 1O prtrlrtt.
Drlfvcy of thr F.¡lrt ürr elrryr raccprnl,üd W
ftgiht r¡d hrtrr noondrry rd.¡rforsttl¡

Aftrr tn¡ûfug oo üry 19r ü r¡tmll ;|tÍt
rtrrted m thr chræle HrO + C{}f rcheünlr, ütË N cn

ÞfF + G{t{r lrrlniag nr eontltrlrü tn tb. rrrn rtt
for thr nrcÊ t dr¡r, Rrrpollmt ndt oa tht RrH.$r

hvrr þ*fçn oaryhtl,ng thr rrqplrrü unËrr on thr
L.H.$. lryr¡ ntt cot¡ntrd for rtl rnlrrlr. tbmr
trr!¡oûrrrr ;l,ll hærf,orth br r¡frrr¡ü to er R,H.S.

Srror Ræponlet.

fr r¡ult¡.

For tär !t dryr b*fon tad rftrr lnJtetl,an,

tbr tot¡l nurbsr gf, Rrlt'S. trrol ratpcû¡rer Et Cú€¡-
lrtrd f,or mch +rtrrlr thr ¡noup rtå.[r rrr rlffi
ln lrblr lt.

Fsr ¡rch rntnrl thr port-lnJcotion tr¡t¡l
rrrs ¡ubtrret¡d frs thc pn-tnJeot{on üGr lhr rönrl-
trnt dlff¡r¡ror fcoræ of thc t græpr rl*d rlro thü

prc and .port tnJcctl,on tel laoletf ;.rr thüa caprnd
þy -t trft¡. lll¡ lnsr.rrr rf,trr lnJrctlæ üil d,9-

nl.fùcsntly greatcr ln thr ÞFF + C{t* grrnp thrrr t!
the DIOO + C{t{ contrÖl,t o



l?Ër

IAE-S 1â. R.H.åi. Lrv¡r Error Rcrponmr brfgn rEt
rf,taf ÐSPr

Dtrourlære

t hr multr rho; thrt rcd¡¡cd GhB tn*

afcrrad R.H.S. kvct efror rotpoal{lr¡ ll ür^l pf$lctaü+

thL¡ {r Ln r$r.rn¡üt ;itb tb. tntüpr3t¡tloü d thr
¡xtl,nctton rßô sprnst dirsrttl¡¡tloa rrçrrlrmtr,
tbrt täe aþilltt to tnhlbl,t r rüponlr lr lrrrmrt hy

r¡dr¡crd ChE.

rhc frst tþrt thgr üit I chugr lr tl¡¡
fl,nt f,i,vr dryr rftrr {nJrctton tuggrltr th¡t dthrr
tl¡t rltrrartlon ¡ltnrtlm 1r rorr r¡rnltltl to tät
cff¡ct¡ sf lor chs I r.r¡¡ontr eontrol tãrn rrl rlry1r
cxtlactl,on rnd optrlnt dl¡erlll'[rtlon¡ ür 3¡.lr that

HtO + C4t{ ppP + c{t{
Strt{rttt¡rl
9rryrrtru

rSDT{ r$DH .g tf SLgr
Prr-
LnJrctlo ¿Iilrg lg.9 I {É.1 8t.t ü 0.ttt6 1{ r$

Folt-
l,nj¡attan 3¡.7 31.¡ å 83.3 Ð.t g ¿,1?{t l{ tr
Diff,rrenor 9.t f,t.a I 96.g 1ó.8 S t.lsffi l{ trr3



l?9.

othrr frstsrr bøidnr lo¡r of ærponr; esrtrol hrlprd

trl drtrnln¡ tbr tnsnmrd R.H.S. rrlPûnr{rr. It lr
prrl.bh thrt thr rr¡ultr r¡or¡lü br rcsourtrd for by

tä. typotlrrlr propomd in Prrt {, of rn laotmm ån

thr lvrrdv*n.rr ef lrurr pnlr¿lrg rftrr ÞFP. Slr{¡h

lnsrcmrd rv.rrlvüult: csuld rrhr thr rnbrl trt to

rvuld t$rt prrt of thr túh reçrl,ríag tbr grrrttrt
[ü$rt of rorto thr rnl,:rl cosld br thor¡gbt to

rttryt r ärlprl-cltcuttË sf tüt üorrrl prcorûrn.

Asrtnrt thtr hypothcrtr lr thr frct tbrt tbr lptll
rror¡nt, of, rcrt prrforr¡¿ lgggÉ rftcr ÐFPr bnt

rgÊh rn objroti.on Ír set cnrctrl srú.¡¡¡ tt tl rr¡un¡d

th¡t tbr rnbJtctlf brtryl,or¡r nrtt âãB.lüuily br
rntton;lrr tlret Lrr ü¡a¡t r,r to kcrp thr uouat of

cffsrt lnvolvsd ln obtdnLn€ rdnforesrnt to r
rlßùmt.

faf,ornrtlon on thr aec¡rrLty {or rmtbrr
rrçlrnrtory hy1nthrtlrr rúdttloñrl t{t tbrt of rl-
áfit d rbtltty to tnhtbLt rnponerr eould þr cþtrlad
þf r¡rlnç rlnglc levrr rl,turtionrr rnrlog¡our to tbr

rrtl"natds rnd d,lrari¡¡l,a¡ülen oü.3r ht l'! Ëtcf
grGrtrr rtr¡rt l.r put oûr thr ¡nfnrl to oontrol rllprÐnrü.

luo rueh ll.tuat{cnr lrrulrl br fl¡¡d {ntcrvrl rat 5st
rrlpondlng. Ia both tlr*r ¡Slrorr aboulú br lnercrlrü

rupærdlng r.ftcr DFP, tf, th. rtr'trrn¡tlon ruultr ütra



LlOr

fu fißl (ilt te ltm tú rrql*rt snttüû¡

t* nmrtlrtl- tä. HtD *f ltt rttäm
t¡Cilrtü ttrt tühmt GbE fü .ûür dfrt ü llü
mÛ|ürßy rt prnfigrmf * tårt lr pr,pong mtraù -
ht nt ð úilçrlrln*tlcE rß rmrrrf lerrrtre rbtljtt.
ttr ¡ff¡l[t fi trrpü.¡ ümtr{ûl ir rttçrrt¡| lf ¡6.
ün¡{ afirût¡tntEg gû .læ lry ¡i,vlr¡ ffif frr lrtrtt*
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Ite pr{nofp.f frct to þ¡ c¡çlrln¡d by eny

phydotroglerl ÍBeoünt of thr rcl¡tlonrhlp bcttr*n thr
¿lÊh - $ ürd brbrvlsu¡ lr thc tåffi of rny nrhrd
rffæt Bpeû¡ lusalng rbtlity or rrtætlon tftcr rt-
duotloa ef ChE. 1o cbßh tärt tht r¡¡ultr ¡n ühfch

tbfr rtrtanrt lr brr.d r*rt !n fret ôrr to lou Chst

rnd not ryretflcr[y to tår u¡r ef gFPr lq. of thr
ob¡rrvrtl.onr rrdr ln Frrtr a e g mtl re,pertrô¡ urln¡l

r dlffrrü¡t lahtbl,tor of CbB.

gç.rllrñt 1¡ thr rff.¡et of *rrtnr rulphrtr on

ftr¡rd rrtúo trvrr pnrrlng¡ rnâ port-srltrrim dl'l-
grÍrtnrtle p*fo*nrær.

Hrthdt.

Ël,gãt rnLr¡I,: trr¡ tre"Lard nt f'R.E¡ m ln
püt {, uatll" ttrtr rarponlr rrtr¡ ltr. rtrblio
tl¡rï ürtt gLvrn t rl'¡ntrr tlrßlng ceoh dåfr end thr

ltnbrr cf rrlprrr rrde Ln thlr tlnr rùl €or¡atdr

Ersùnr rulphrtr rnd rçrivrlrat volumr of ntrr ûrra

tnjrctld lntrtprrltonc.llt m rltæart drltr. (Ë6rlm

ælphrtr lr r rcugrdbtc fuf¡lbttor sf ChBr (þod|r¡n rnü



fü*.

r¡tlmn (r9$t¡ ). tbtr¡ domr ;Ìrc ur.ü. org!¡ g.!o
lná loOO reryl,gu - l!ü fçr ¡¡s! do¡ r tort 1¡ gúr
1o d.ürr ¡ io rlnr rd ä rfnl. dtrr inJrctlon. thr
1o rl'autr d¡trnl,nrtLær nr. üdr firrt, {allomd
by thon rt tO rüû 60 rl¡utnrn thr orürr sf thr
ásret ;u Orlt¡ O.tO rüd tr00 rt moh tln.

Îm rnlmll *ich hed pnv{ourly lurnrü
r bfrsh yrrrur rùl,tr dl¡r¡rlrlmtfon rl ürær¿þ.rr ür
Prrt ü, Bry.rfrrnt l¡ fitr cvrrt¡rin¡d fcr t úrpr¡
lO trhlr pcr úry. û¡y rÊrl thtr lnJratrd fn thr
l¡rt råy¡ r¡ ürr lsvcr prerr{ng rubJrctrr ü¡d trttrd
rt thc ¡r¡ns fnt*rval¡ r¡rd l,n tbl mrr ordcr

Rolultr.

E¡erinc rcd¡¡ard thr a,rbcr of rlrFcnmr r*ár
prr $ nlauter. &c ¡ffcc{ l,¡cnu¡d. lf'th Lncnrrl,ag
dsm rnd drorn¡ed over ttrrr Îrbl¡ l,A. {ðlaor no

.'rf,lnr nrpondnd lO rlnutm ¡,ft¡r O.gO , no trat
r¡r ¡¡dr rt l,.OO lgqy'r¡n. ¡ prlrcd ! trrtr t r. lrdr
of teeb mrrl,nr r*mf.on rgdnrt tàr prrcrúing ;rtcr
rlr*lon. ther¡ ü.r. rl,gniflcrnt for rl,l rxeçt thr
üo rxnstcr rf,t¡r o.3f ræ¿tr¡n coryrrtrronl Trblr lå.
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In eontrtrt thr dteorlüLnatLon rscultr ¡hoç

Ën lffcüt of üürrfure ¡t tñr nrt do¡er aad tatl,ng
ttmr, lrbl* tr {Îhcrc ;u tmt úlght *uggotlon

tärt ¡t OrtO rffi/tg + 16 rl,nutml pctfotrtnor rrr
roÍürr &rrr rninrll rrdc rrrotr - tbty rcorcd s,

Ð rnú I rorptlvrly¡ ;äcru m ürorü ürrr lrdt sn

tlre prrcrütnçl rstcr d¡trç Stnar thr eqrrfvrknt F.R,

rnlnrtr dfd not pro.r rt rltr tt¡i,r ¡ltght d¡cr¡ur @Lt
b* úrr *o thc gm:ralty poor conditlon of th. rnlnrlrr l
l¡n rnd S nfnrlte¡ ¡ftrr 1.Oû ryq¡t'gr thr r¡rlrrlr
r3rü too rlc& to tu¡r.

ÎA8LB 3* lløn corrtct trlrlr rftrr ¡¡trlnt.

Ðoss
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D{¡cnrrlm I

llrr gcatnl rlorlag ¡ff¡et of r¡rrln. oo

F.R. Irvrr prctdng ;r¡ ¡l¡J,lrr to tbrt sf DFP"

PrBrr rrcordlngf sf rrrponüt 6tttrlþntt6 (*r Ín
Prrt {} üôlrd tbrt t&t u¡rr.¡ olrrtrrlng of, rfl-
Foar.r frr mlntrt¡rd br¡t thrt tlm out (1 o ) ürr
¡usb long¡rr läfu rffrot tu *1ro rirllrr tr tå¡t
of ÐFF.

!¡o lrsl of ehrngr tn blr6¡l vrfür. rhltr
dtrcrlntnatlsn prrfornrnco lr thr rnl rr îãr nrr¡ttr
obtdnrd fræ thlr t¡rû I hsürr rftrr DFF¡ mr Prrt I
trçorlnont 2.

the o¡rl,n¡ rt¡r¡ltr tberrforr pardlrl
tbre oú DFp on both ls¡er prcnl,ng rnd dl,rcrlrllrt{æ¡
rnd lt c¡r¡ be ¡¡¡urrd tbrt tlrLt tr dr¡r S tùa drug¡t

coüþn ¡¡btlLty to Lnhlbtt Ch8.

In thr rq¡lnd¡r of thdr prrt uertqu
hypol,hrrm rhfch conld rceount for thc drtr iùll br

dL:cutrrd.



!'lû.

(f) thr rtrylmt l. tbrt tbr âCh - $ tl not dl,rrctly
*avolvrd in tàr lcraf.ng pÍo{errr* lbrrr fu ffid
rtrl&c* fror tl¡r rtsülrr of Aprúron (f9!8) rd
tlhtt (f0t6) oa thr produotloa otr forcrd cfrclfry tf
lntiololtnrrt¡nrrr tbrt tl¡r r*h - I lr tavol!'ld tå
tl¡r rotor prtbrry¡ mpeeN,r$y la th¡ cnrdrtr nmln¡rr
It tr¡ ¡nrrlblr thrt tbr rffrctr m rcrperr¡ coûrtrol

eould Þr ùr ta l,nttrfurncc rttn tbr fsnstlonr of thr
cl¡drtr rlner drllrl f¡âdr of brLrvlpur hrvt b¡ra

rrportrd ¡ft¡r o*rd¡tr lrrisn by mny-Brom (fm¡¡
rnd tr¡bttttrr & r]¡r {190S}. lloürËr¡ CbE år prcæt
in ro¡t rr.rr of, tbr btrLnr trt* tåotr r{th m ntor
funetlonr ürû to rrltlr. tbrt tt I'r pnrøt ;i'tbeut

fuactloa runt Ëosnt.r to thr td¡r of t$r grnrnl
ldrptlv.n r¡ of bodlty Hal¡rai.ll* Bvm tf thlr 16.ù

Lr rrJcctcd m trl¡oloetrortr thtrc rrmånl €üßll,d.ü-

rþll phyrLolql,orl rvtdrnor thrt thr ltC,b - S I'r la
r(f,r rry rclrtcü tû oratnl usrll rotlvltfr (mc

Prrt I ) . âCb undtLvr aaur{xt r brvr bsrll fonnd l,,a

thr vl,rt¡rl eort¡xr $elælreght e Elon (lro*) r'ad oF'r

l,nfl,ua¡crr ¡uohrd gotætirl¡ i¡ tbc vlrur¡ oertlr¡
l{rrn¡ri. (f 93t} r Élch ürggtrtr thrt ùlt¡ âth - $ ¡enlt



l8?*

plry rûr. p¡rt l,n vlrr¡rl dfustlrl,nrtlono thr hypo-

thtrfr of non-lnvotryffit tû l¡rrnfag üü1 thrtrfort
üe prou{rl,onally reJrctrû¡ rlthough m tbr brp

hrvlourel rvldroc¡ rlonr it tr errte.lnly pf,urlþh.

(8) tbo rroood h¡rpotthcrtr i¡ thrt tbr mrYsr¡r üyrttr
crn fi¡astloa rdcçrrtety tn vrrl.or¡r tt¡ttl¡ trot

mrryl,or Lf rll thr Sh8 cf th¡ brrlr ü.r. rfn¡l,trnrou¡ly
rrdusrd, thrrc reutd prrrrllrrùly br rlt¡rtû fLrtag tn
rll chotlncrglc üaürcaelr but thr ournll fbrlrærr of
tbr ryrtrn rpuld bt rrtrtrntdr lär proûnttim cf
forced clrcllng by rrdr¡ced çlrs *tlch mr dlleur¡rd
la Plrt 3 provlde; rn :xr,ryh oú thirr Îrûætlsn of
thB on onr r{d¡ of ths bnl,n runltrd Ln cl,rcllntt
ü*cr¡ cqulva.trant tüûtotlonr oa botö rLdm hrl uo

lff¡ctr f gçSgfål ch¡ng¡ of rtrtG tn täLr ellt,
¡Ilfr¡d thr lyrtr¡ to fi¡nçtlon mnrlly.

th¡ âCh sontsrt of r¡t brdn vrrlu ;lth
tbr ¡nhrl I g ttrtr of, bchrvlounl rmf,trtlon, brtng

hlghcr in rnrcrthülr rnd rlcrpr rnd letrr ôtrtEg

ctectrlc - rhockr and cr¡nvulslonl¡ Fllehtrr & Cro¡¡lrnd

(leff ¡. th{r l: pnrunbly duc to ehragrl Ín thr
rrlrur, rnd eqrlrçnnt lnrctfvrtlon of åËh.



lit.

Îr¡nrlent vrr{rtl,onr t¡¡ *tllr¡rd Ath (rnd hrner tn
ftrtr¡ø rrtc of eentrel netrroner) rrr thrrrf,orr
probrbl,y r nornrl prrt af, an rnl¡rtr | r *xprrltær¡
rnd rny eenLpulat{oa çhfch tmd¡d to ntllc rnc}
vrrl,rtl,onr mr¡ld bc pndl,otrd tå årvr r*htlvrly
ltttlc effret.

Orr¡toa (lfOe¡ hm rqrortrd r phrnournon

úleb f¡ ln tem mpcctr tslrt d to ttre ldmr dfl-
ca¡¡¡d rl¡orrr' llr fen¡nd thrt nil sonX,d t¡rra r 1

nm. preblc çhrtlrrr rr mt tàry r¡r. tl.rtrd ?tth
¡!t rgfftg ef rod{nr prntobrrbltrf¡ }lmlver¡

lmrai,nû ln tbr drlgg¡d tt¡lr ru not rpprnnt ln
thr uadnrggrd rtrtl¡ Eor rm llrmtEg ln tål cr¡*

dnrggtd rlrtr rp,prnEt ta thr dru{lgrá ütlttr ÎLàË

årr rltäesgb firnot{m ürr Folrlþl¡ ln rttùrr ttrte,
tùerl ülr l dl¡coclrtlon bctrrcn thtl, tår Br-

prrlrcntr ln Prrt ! rhst thrl tlhl,¡ dorr mt oc€üa

for th¡ canr of lnraLag uedar ¡rorurl ChEr rl,tb tcrt¡
l,ng undrr reduord th$¡ thr rrçtrlnmt rtprt*d þrl,e*

exr¡rl,aed th¡ convtrtr gttt of lcrni.ng undrr r&erú
Ch8, rlth rrtrlltlsn undcr asrrrl ChE.



lgg,

srçællrnt 3. Lnrnlng nrdrr ch¡w¡Lcrtly rrô¡ord
ChB x¡tl,vl,ty r¡¡d rctotr,ü rftrr rrGovlsyr

xcüroclr u

A grotç of I0 rrtr nr tnlr¡d to otoorr
tàc blr* grtt ln r bfrrÊt/*i.tr ðfu,crfrl,nrtioa prob-

1¡1. Flvr ntr ;tr¡ oä¡onic¡lly trr¡trú r{tã
llro + C.ül4r rd tt llth DFp + C{tlo }trintmrner
md tr¡.lnlng colrdLt¿oa¡ rrrt tlr ¡rrr rrr foü Brçrri,-
rot 1¡ Prrt tr

Aftrr rrrcãLag crftrrton eüilh Írt rrr trf,t
fn ltr hne ßt4c for ll dlyr. üûrtÊg tblr tfm thr
l¡ llt0 + Cttt rrtr rnd t of tbr ÞFP + qasa Erollp Gff-
tlusrd sn th. lr¡rr l¡Jrcttor¡ rchrd¡rh, ÉLlr thr
otårr tro Drp rnLnlr Írr. l,aJretrd rlth t{ro + G{t{r

åt tht rnd cf tO drfr {t oa* dry to ühr
tt¡r flnrl dry frll €ûr rn f.nJceti,au dr¡l) S olf tät
DPF - rtoorGry rnlrrlr ü¡ft mlnJratott rt tä lrf,l/}fË
ÞFP + ttl ryq¡tg 6.l!{¡

Oo th. follr¡*Í¡g dey rctnlnlag lr¡ brÍrrn

oa thr origf.arl dltorLrinrtLm¡ ¡só 10 trlrlt glvrn oa

rnceorlvr dryr t6 r erltrrloa of l,E/æ,



trË.

lrrnrlttr

tt. rtrtlrüûrl r¡rf,frtr cf tbr rrtütl¡n
tcot.t 1r rùm lË lrbl.ü tA rd t8. (C nlrrt ta

HgO + Gtl{r üú Ð r.lfrüt & SfF + G{$,lr Gå&{t

m¡il tlOO r etta lü th* furnl*Er úrûr¡ nË m'¡

tmtfm p.rtoü¡ rtüx )

, tär oulf nttcxbl,r urrlrtinu tmry *h
{ gücr¡pü mr ttt fgrrior rrtctücn ef tlt 0-þüO

rnlülr¡ *tüù &ffrffit fru üü of ttr rtbü I
grüpt rt tür t6 lffür Îüfl túfrtt lr rldlrl tr
tårt fß tn 3rynllnt l¡ Prrt ll ltr llùu rn¡
prrllan rynrcrc¡rC rtgnt¡flart¡Eür
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1åB,B lAr Llrraln.g rnd Rrh¡rrd.ng Scotlrr

Îât-E t8. strtlrtlrlrl A¡¡ôlYrlt.
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Þ:lrc$reion.

?b¡ rerult¡ Lndl,srtr tlrrt lrarntng duri,ry

lor ÇtrË l¡ ntrl.acd üsr ChË hr¡ rææcrrd tð äürr

nsrr¡l vrlue¡ ($cr Prrt tr - Flgr l). t?Dl,uocfltlutt¡

of tihr hlad f,ound þ Ovcrtoa (19Ér¡ tàrrrf¡rl dom

Dot oocur lâ tha G¡;ta of DFP.

(t) Anothrr perulblc uçtrenrtåca lr thrt thr arnrmr

nptdly r¡gr¡lrtcr tlrr r¡ount of r¡l¡mrd ¿lÊh Þy dthrr
¡ nd{rtrÍtn¡tlon of thr ru¡lnlng ltllyrcr or by lilc
f¡rdÞreh rcobrnfun thrt tnhtbN.tr tbr pra&ct{on rn{or
nlntr of ACh" Hf,oh*rl.l¡ gt-åå (1964) fotlnd thrt
rfr¡cr Afrh tn tlrc eerrbnl eortsr sf r¡bbttr rllæ
rtrrrply rftrr tnJretloa of DFP but rcturnrd to nsnrl
rtthtn l{ hsurr. At thLr tl,rr tl¡r ChE retl,ul'ty ;rr
rttlt only ltr sf aorrrl (drtcrrtn¡d frm lùr ü¡t¡
af Huur rnd Eodrnrhy (19a6) ). Th* fÍst tbrt €äB

retlvlty ;¡¡ ttl.lt lo; dacr not retn thrt tt eu¡ld not

þr nrpon¡lblo for thr fr¡f ln ACh. Mcfmra rnd

trorl,lc tf9l9) for¡nd tbrt only v.ry ü!ef,l rrauat¡ sf
ClrE rrrs rrecrrsrry to prevrnt f¡ßlltt¡tlm¡ of



l9tr

grn0ttoäte potcütl,rtr Èf ÐfP, ä¡d .üSgfit ü thrt
mly I etrrnrl t Ch$ tr úkn¡¡ti,mrl, thl,lr r*Lrvt
ChS rtthl.n thr Grll pl¡y¡ no Lrnrdl,rtr put ln tnnl-
rlul.en. Flcl¡hrr qf rl (f9ætl fotrnû rrldmr of
r rl.¡llrr h,fãd url,nç rn lrol¡ttd rerrr-rrnloh prt-
prntloe. l{ü¡rorr¡æutr: bfoc,}, produced bf rn rnt!-
chol,laettcr¡n rrr rfftru*d by €tt{ Þ*firro thrrc ;rt
rny d*tæt¡blr l.ærrur tn Gba rctLvlty.

Il thLr repul,rtlon ürrc thr cü¡r, r¡¡d lf,

^âSà 1r ln frct fnr¡sl,vrd fn lnrntng¡ tbe proùl,u*

lr¡ra¡d t(x)n rf,tsr tbr LnJrcttor¡ sf çn ¡rrtlolrolln¡r-
trr¡m rheufd bc lorl rff.Ët{rd tbla t[or¡ l,arn:d
lrtrr. Erçrrfrmt I glvcr drtr rolrmnt tr thlr
hypothclll.

Eryrrhrnt 8e Ðrlly trertmmt rith DFP ud r.v*rtL
lelrnl,ag.

lletbod¡.

thc rubJrctr uæd ËrG thotr fran Srçrrl*
rrnt ?, Prrt 5r lcn rnLrrlr brd b¡u trs;trú ültb
DfP + C*t{ rnd tra sfth }lSO + C{}*, f,or Lt tr¡rro lttf
brd l,r¡rned r bLrs{rúrltr dlrcrlnlnrtdon rná lbr



194.

r¡vmrrl ef itr
lbr tubJ.Gtr ;ra. ntrr"lmd to erlt¡rlon

m tã. flnt rcvrr¡rl, ln rxrctly tb. üu. alr u l¡[
nrçrrfrent 1¡ æ llrr tffi dtft b¡fon tlbr pn*at aü-

prr{rcat bcgan.

Oa thr lrcond dry øf overtnlntng rl,t
rubJoetr roccl,ved trlrrlr flnâl LnJrotlon, oü th. nonrtr
cbronl,c lnj¡ctto¡r tchcdt¡lr.

On thr foltortnE drfr thr reçatrortrl,
u¡ilrlr rccrisrd Oo85 ryqÂOû DfP + l8c5 nçqlkn
C{3.f, *r!,1o the controlr rara ELvrn rçlvrl,rat vottnrr
of H"O + C{3.1. Î¡n trrlnl,ng trtrl¡ ;sr¡ grLrur on

the rcverual of thr provior¡r trr¡s 3 h urr rft¡r tht
fnJectLonr lho LnJectl,ont rnd trd.nl,ag rrtrtronr I
hour¡ rft¡r LnJratlon, ütrt contlanrd untll I €rl-
trrl,on of tA/þ nr rshl,ltr¡d¡

l*lrn thr $ç.rl¡rn¡t çrr flnlrhtû S oçrrÄ-
r¡atrl rnlnlr roÍü t¡üfüd I houn ¡ftrr lngrctlon,
rnd thd,r breLnr uryrd for th8.

Rcn¡ltlr

lr,ble { ¡horr th¡t tbr lnJcetLon proccdnrr

dld not tl.gnlfftlæ¡t!,y ¡ff.ct rtrrer¡¡t larnl,ngr lta
rvtr¡gt ;trole brrla ChE vrlu. f,or the t oçrrlrrntltr
ralndr rrr t.?f of nsr¡rlr $D r 3.år



l9t.

14fr.8 a. gfi,l'y tr*atlrüt r{th ÞFP, rnd rcnrrrll
tr ürnl,ngr

Dl,reu¡du t

&¡ 6rl,1y l¡Jretlurr produc*d $roür t tor
dl¡rbtllthr 1n tbr ocpcrlnrntrr,l r¡rln¡l¡, Sore tml{l
rovc through tùc rpprr¡tur åa rn rbnorn¡l bafpfag

n¡¡¡aor, rhl.l,c otlrc¡l hrd eryl*tt p¡r¡lydr sf thr
hfåd llnb¡ rr¡d trq¡ld onLy drrg th¡mr¡lvor rlæ9. tþ
of thr DFP ürbr¡ctl dfod dnrùng thr oçerllrot.

$åncr thör. r¡rrytmr rerc evldrnt dhrrl,ng

trrlnLng, dther tt¡r ACh - $ ll not cn¡olrl to l*lrnlngt
orr t! lt ll cruehl¡ th¡n thr ehollnerglo rtrüGtt¡ütt

å¡üar*rty for ler.tnfng rntt rdrpt rort qpfcny tbtt
tl¡r rtn¡cturcr nrponr.lble for tb¡ mtor r¡rytæl

H"O * çl,Ð1 DfP + Cat{
St.rtÍrtl*r,|,
Cqarl,ræ

XÐrr Xsnr{ .t tf,.8lg.
lntrl
lrfrl¡
Error
lrtrrlr

?¡..o lt.t 10

ãâtt t.ü l0

l? .!t äln 5 ü

tO.ó Lf ¡{ i

o.71,7 16 ñ8

rs$o.ls 1ü
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fr rddltlonr thtr rdrBtrtl,c Hrt oüGr¡t d,thfrl I üffür
rft t laJratfonr lr tär pnürnûr of ra rrtrn¡ty lðü

lrtrl Ðf &ßr
âü rtt ryt ;m rrdt to rçert tälr ¡fut rf

rryrltmt n¡g* dåffrrut {lordtttitt fäû rtr ñr
û lniË rntm.lr to trlt ütqn lr r drel,r Þlff[ tû
trtrlr rt vrrlerrl tfrr. rft* ttrr ftrrt taJ.cttæ cf
&sP¡ lhvrrl tbfu trl rnrnr¡€lt¡ful for trp ffllrrrft
fttntlt r¡¡rlne of trtrh tærrrrrd tht vrrfrbilttT
uüùs ralnlr rnd g¡ctly rttadrð tbr lmruhg prrtltf
thr contrel HrO r c {t{ rnh¡tr (frblr t} redt (wöt

tdcr rr rürt errorl rr áfü cryurbfr Gætrcl r¡r{ulr
thrt ïrr. glvu lO trirlr mcÈ dr; (Prtt t, Srqprlrüt
?; trt¡b 7l r SrcaÉlyr tbr rnl¡rlr nüId aot rtn
u¡tùl t{ l*rr rÍtir tnJrcttn. thlr lut ob¡crvrlfm
lr lntrrcrtlng rlncr lt rhqrrr thrt tùr rffrtt of DüF fr
wrrrrl coüútttoü of, rn rnlnl iat¡rrst; rfth thr
lrorttt ef prxtlcr lt hË lrxt rt t!. trlt rüpl¡d cf
tt. üo ratnl nr lncrprhfr cf rlünûüe t àcnn rfts
tEjrctloa ln tnr s*t püt arltrrira qrttrotr üú

lut Ir
Tbr drtr llltch lrr obtrfnrd lr mnrrl¡rú

Ln 1rþ1r I belcrr It glvr¡ !o daúla¡*loo tbrt DFF

hrr ray grtrtrr rff¡ot thrr ù¡r tbr rrtrrrnl tühr



t9?.

IAE-E 5. Ë1rßI vcrtr¡f Éltr dirorLrl,nrtloa lrrrEång

of railrlr tnlard to crltrrlæ La r ria¡tll btoch, ot
trlrlrr 8{ hourr ¡ftcr lnf*ttca êf I r¡qftçn ÞFFo

HrO + c434 ÞFF ô C{tt
-xlr -xn

Errsr Îrl,rtrr 8t.t { 80.8 I

the nrntrtt do not rrypnst thl h¡rpothrrlr

tÞrt âËh l,¡ d,trætly lnvol,v¡d ln l¡rfnlngr ht ro

nptdly rrgrrrlrted þ thl lcurenr tbrt €t¡ûgæ ln ChE

hrvr lùttlc rffrct, l¡or¡tuct, brhrvl,m¡nl rviúrnse

rlqne l¡ tarufflo{mt to oorplrtdy e¡æludr thtr
ponlbtllty. thr otudLrl lafsrrtLon nmd¡d tr thr
rffret of tl¡r rt&ord Chts hvrlr urrd tn tbr rbwr
erçrrlnãrtr on bnL¡ âC,h lerytl¡. HLthdlt thlr bmlo

drtr rny bypoth¡tl,erl ngulrtorl ¡rch¡nfunr ül lpl$rr
tr¡tlør rbout r rproulltlou.

({} t'trr flnrtr pomlþlltty to bc conrldrnd fu tbrt
lf tfrc ¡)rnrpra coul,d br rc$r¡drd r¡ r forr of chnl,erl



19ü.

¡üLtûh tbrt srn trhe only trlo perltLonl, ronr ôf foffrr
thra rny rrrìLpul,rtlsn ;àtÊh rtryly rrdl tàr r;Ltct
Gtott rorr ttroagl,y rhonld Þrvr llttlr rff¡et oc br¡¡

htrrl,our. ßrdr¡etfon ef Che c¡a þr täought of, rr n¡clr

r naniptrlatlo¡r r{ncr it ürould l¡cru tnnmLttrr
rctfon (up to tår pclnt rt rhl,cì Srrnmlrrloc Ír blocl¡rd

by rrcru AGh). Horvtr¡ rny lrnl,pulatlm thrt prt-
votrd thr ¡ri.tsh frs elc*{nç nuld br prrdl,st.d to
hrvr . grertrr rdf¡et. tlt bfryoth.r{r rrfrr tlr
rrrürytlon thrt I,t lr tbr gæ!19, of vrrloul qloff
rlrer¡tr thrt rcül,rtrr lrrullng rnû rlroÍy, rnd thtt
frqq¡nqgr of fl,ring ln tbr rlcru¡t¡ tr rcrpoudbtrr fcr
caly tùc lntrndvr üp.tttr of tåtrm proorrü{ltr

Inforratio¿ on tbll prrd.lcti,oo r¡r obtafald þ glvtag

r¡¡ ratlchollnrrgl.o drug to r¡rtnrlr trrln¡d oa vrrlqn
vÍrurl dl,¡arblartf,mr.

nrçrrtr¡rt {r lbc rff¡ctr of atropl,no r¡d rtrop{rr
mthyl nltntc upon dl,rariri,nrtfsn prrfontantr

Ì{rtMr

th¡ ¡nl¡rlr r¡rerl hrd brrn contrel,r



fng.

(%O + CaS4) la yrrl,or¡r dLtcrLrlnrtÍoa rrqrrr*|otr.
flrry r.rr ¡11 glvra LOO trtrh of wrrlmralng
(lO trúrf,r p.r dtfl brf,on bd,ng tr¡t$ ü¡ tbü pür.ñt
ægrrlllnt. Atroplnr rulphrte (rrS) rad Atreplnr
lrrtüyl !{ltntr (Atü{} ;rrr tnjrctd rt yrrlool of,trrmr

trrtlær tO dn¡trr þ¡f,orr tbr rnl,rrlr ütrr tlrttd.
{Atropl,nr lr thot¡eüt to prtvmt ¡tCb fror qabtrlag lltb
port-fynlptiG r.Gtptor r{tu} Goodrül e GiLrrn {lgtt}.

Atropl,nr rhtàyl ñltntr brr rhl,lrr rffretr
10 ASr but ri,ncr lt prttt tb. blood brrln hrrrlu
only ln arrl't rrcnntl, tbr:r rn lrlnly p.ripttsrlr
Pürl-Drufü t!,Jt (19æ). thl úrrlgr ülÍ. rrd. up ta
ûfrtfthd pyrogtû fr:r ;rtu {nrdl,etrly brfort l,¡-
Jrctlær rt cæsmtntlo'ar Êl,ch rrreltrd l,¡ I rl, øt
rotntloa brtng glvo p¡û tÍne boqy ntflht fð obt¡fu
tbr rrqulrcd doll.

fhr emdlttont r¡d rr¡ultr cf tùr vrrl,ær
qrrtrrntr rr¡ rrt fit f,l 1¡þlr t.

ßrrultr.

For groupl lr 1, t, G, t * tr tÈr rr;o; lûor{¡t
fer mch rntnl rftrr AS. lrra oqerrd te tät pft-
erdtag dryrt rrlor.t rftx tnJrotfoo of trt¡r¡
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14fr,8 ó. Forfenrnac of, l¡rrnrd dl*orlrLaetl,our

r.ftcr ltroplar rnd rtropi¡¡ l¡thtl aLtr¡tc.
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s!tr,

fl,fty-f[n n¡ah prl'nd ohrrvrtlonr ürrü rrülr rnt
of the¡r, !Ð rhplrd rn Lncrc¡r of .rrorl rftrt åS¡ ¡

t r ð¡erltt., r¡rd t{ rc ühræ1 f hl ntt¡ d|ffrf-
üûr brt;mn pott-rlÛrr *nå port-Ag tttof lGorlt ;ll
1.4S6. A . ! trtt on tht dlffrrracc. toorcl

$loËd thrt thtr ð r¡m rtstflorntlt ftrrtt r
tb¡ñ tltt! (1, I t.!0ó!¡ lI{ df.r F( O.OO1.}

tlrr mnbrrl ûË thr Ë üçlrtlrültrl g!üûpr

;rr. Lnr¡¡fftclslt for rrprrlt rtrttrttcrl rnrtry:*r¡

ht the ilcrat do glvr ror* I'd.r of tür üütwlt of

ohrngr produerd by Ær rrrd rlt'ürt, rßpoolülly a¡ plrr
fornrr¡ce Levctrr rftrr rrt¡r ütrl both htçh r¡rd rtrþü;
Group l. No a¡rLarl ¡rde rn Sttot tmdl¡ *ry of thr

trcatnent eondltlonlr tlmltr¡ rlnee rdaptrtløo

to .tropl,ne 1r knorn to occsr {Aoothrn e Gllmn 19tt}

tt tr polrfblc tbtt trhl hi.ghrr doret üould h¡ur lcl
cffeet lf gl.ven to prev iourly u¡trmt¡d a¡rl¡rl¡.

Group 8o ähow¡ that thla rug¡lrrt{oü lr tr$lo

ftrrce out of 4 anl.nrlt md. ære .lrorl rft¡r IOO

rgq¿Ilgr of ÀS. thr¡r rftrr mtttrr A rubrlrylåt ts'

J¡ctlon of A¡"iH. hrd no rffæt. Aft¡r Ag trc eafrrlr
scorcd G{LO, one 9/1o rnd mc LO/aa. llrr ragntürda

of thr effect of, Â5 rg thereforc guftr rnrll, ü!ü ffit
por¡tbly rn ¡rtcf¡ct ûl¡ to thc gôn¡r¡l rlcktær cf



ffi8r

thr rnlgll. (SÐr ln frct caulú br¡ly relel thrüüf,b

thr rpprnhl) r

Grou¡r Sr thl.¡ Ore{¡p ;ll ntrn to ütrflLnr ürthrr tàt

rtrult. obt¡l,ard rltå AllN ts Trot¡' I r¡rr¡ ù. to

qdrpt¡ttü proelord by th¡ mrllrr dem of tui¡

tùr¡r l,r li tth ertûæl thrt tñit lrr thr crtrt

rtnGr t retrrtr roorrd ¡,0ÂO rad mr 9ÅO.

Qrory {r llrr rbræ. of rhoCl fi* rrrorr lnonrrrt
tùr rlfrot of ¡t$r Aftü tbr flrrt tnj¡st{on of âSt

æolr.r ürrt l,fto, â/l;ot Vrgr fo/lor roågl rnü rltü
rl.hr rrooad, lq/tof çfie, c/tØ, |¡aor *ÍLø.- ll*lvrr¡

tht rffst of tbr follorlng tüo ieJr€tlo*r of ,ts nr

conri.drxrþtt 1o¡r rnd ns *ry losrÉ ttf| thra

87/10. rf1¡ rtlpect ts tbtr rltr¡tim ;Û¡tcä tt*sül

rolrly on food rctlvrtLon¡ tbr per*rylprtbrtlc |ffët

of rtropfnc ol rrllvrt*on Lr probrÞly frportlût.
thr r¡rl¡r.1r rtr oült rtth grrrt tllfftetrlty rnå rr-

trlncd [r¡gc l¡rpr 6¡! ¡¡l,rt¡¡tft¡rtrd fooú tn th;lr
nouth¡.

Group 5. Î1rc tlngl¡ rnln¡l Of thl¡ Erêup p*rfornrc

rfuilrrly to th¡ H. Vr Yr - lþ|!k rnl:rlr ofl 6rqp 8.

ïàr rrçmttsd. of tbt dcct.ür Út¡r åS nr Err¡ttr¡
lnt thfu cotfld bt tl"ttrr lndLvldnrl vrrl,at{oü¡ or ln

lntrrretl,oa of atroplne cffrot rnd t¡lh. Lfhr thr



Þ1.

rål,rrll fu Grarpr I rnd { rdrptrtloa ts tbr rtrrylst
OËs$Ítlür

Group 6. thrrs nac üo .tf,¡et of rlthos AS ot Alllt

upan tbr blrnk l ült dl¡orlrlnrtfonr ltrl¡ dcrr

prçvldr tsa rvld¡sa* Ef rn l"ntr¡rr;tlsn ;I'tb trllc
útfffcuttt rl¡*¡ r{¡flrr LnJrotlonr ¡ffestcd both

ll. îr V¡ rnd Cr Yr 1. dårorl'eÍnatlon (Greupr I & t).
Gronp ?. L*rrtag tär dorr to I ryf/tgp d.dd mt

rbollrh tår rff:st of ¡lË tu ¡ ¡fs6{rnotlvrtrd d|rerlll-
Erttoü¡ rßt rdrgtrtlon dI'd not oe€tlrr

Groqr 8. A dor. of, 3 :g/\g brÄ llttk sr no

eff,sqt $p{¡û r rhooh rotlvrtcü vrr¡lon of tht abovc

üqprrirtntr thL¡ lhorr rtrln tb¡t ttr¡ rffect of

r[$ lt ga.rtir *rn relponrl so¡t ir lmrr rnd rlro
thrt doggr lr sf lûßt l.rputrncr, råne¡ rn cffrct of

A$ l0o rçp¡tp ;rl rpprrürt l¡ Grou¡r 3r

Þålou¡rtosr

It lr glrrr tbrt AS arll rffect dtrcr:lri.artloß

prrføgltr€t¡ but lay fLnrr rnetryrlr of tbl probrbÛe

cl¡ilal of rtrop{r¡r lettoa i.¡ rurpcat ûr. to tlr¡

rr¡1 m,brrr l¡ thr I elçcrlrrrtrl grøryr.

lhr rrgnmnt tbrt tbr ¡ff¡at år üle ælr['



gol"

ts th. ratntrrr Ernrrr¡ s€ûdltloß rftrr å8, tt
nrhrnrd by tär rorsltr of tlrr AHll grsrpr thsrl
rm lltttrr rvidroør of chrryr fn tb{r gtonp ¡ftåougt
tär prrlph.ürl ryrptom trü. l,r rcutt u i¡ tbr åS

tnfltlt¡
&r rlfgbt¡rrr of thr rffrct o:l åS rn

blghlf evrr-ltlrnrd bürvlout rgrrrr råtb fàr rryort
of Smdlcy (19tr).

Ât i¡il th. täp.ûtrmtr rlttr DtP r dåffrr*
w. ;rr feuad brfirra food rd rH ntlvrtrð
coadlt{onr. &tr rugtgürt: tbrt rrrpsnrr ssutrol

k rgrla tho frert of perfornrnec rffcctrd. ¡lcrsyetf

*a ûroupr { & ? r¡urnl rn*mtr rrdr mprtltl'vr
rttrotlr err rnt¡rt rrda l nûB pf 1{l ee'nægrtivr

nprtLtlv. arsor., lnd ons ru¡r of 5 tnd 8. thl,¡

nonelly ncv€tr occnrr ln rrrel¡ rcll-trrLnr{ rnlralr,
r¡rd lurt ladlc¡tr aÐrË effrct *f the rtroptn$t tn¡t

it L¡ dLffleult to ettrLÞntr lt to gæcrrl ¡lsln¡t¡,
It ævrr ocs*rrcd rft¡r tnjectton of ÞFP.

¡Jh¡t tr odr¡ lllrr thr lu¡ hfnd of, brbryl,ær

hr¡ bert rllrorted hlor. ln opæent l¡nrcr prclrl,ag

dtu¿tLonr. åtro¡rlnr frcrlræd tupoodlng €n tn
{rr¡lwrnt trevtr l¡ r Stdrrã rwldr¡rar rltu¡tf.cn,
Culton (¡961). 8co¡rolniar, ràI"ch L¡ :rl.rtr{ to

rtrogfnr, {ncrrmrd prrærntf€a en thr rrong lrnrrr



lot.

ln a I lcrnr dl¡crinfnrtlon ¡Ltuatto¡rr rad *rn g{vrn

prrtrfry tlrrorrgh e¡ctl,mtlon l,ncre¡rcd rrü¡roarc rrtr
end th¡ tandü€y før ln¡r¡tt to c{ilEur e æo lwrr,
Hrrrt (l9gg).

Êrrt ton (19ôt) hr¡ rttapted to Lntrgrrtl
tb¡r¡ rnd otlrsr tcrultr Þf ururfag tbrt thr ¡ffrctr
of H¡-rrfilfcrarrgrt rrr l¡dlrtrð by ¡ cüolfnrrglc

{nbl,bfto¡y ryrtf,r r¡¡d thrt btoakr8t of tbr ryttü bf
¡troplaÊ ¡trlwr prevlonrly nryprrrrrd bürul'¡n¡r to

rcrppfår. In tbr t¡rntnologt of Frrt 5r rtroplnr {r
elrf.¡ed to brvr {tr rffcct tpoa re.ponlt cgntroX'

hltrl.trürourc (19é*) rnd whttrhotu¡ tt,.ìl
(1965) for¡nd tt¡rt 3 rçq¡l,p of ¡trspin¡ brferr rr¡b
def.l,y prnctloa rcmLon, rlomd dm thr lc*rr¡lng af r
¡uoec¡rlvr brlghtacm df¡crl.nl¡¡¡tton. It n¡ ctrdr.Ë

thrt th¡ cff,æt çu upot¡ îdrr roçrt ¡ltlon of lnf,or-

nati,oo rrth¡r tbrn on pcrfortrlricor ¡lnce thcre nll !o

¡uddrn l,ryrovsl¡nt l,a ¡¡rtnlo glvon rtro,pLn* rùrn tür
lnJocttoa¡ rara rt.oppcd. Rtropfne rr¡ ¡l¡o rhom te

fnpr{r port-crltcrloa perfontnc.r S¡lt¡b L¡ eo¡r¡i,ltaüt

rltl¡ thr th.ory ef C¡rlton (196t) 6e¡erl,b¡ü lbove.

$!.ncc thcr¡ L¡ rr¡oh srrldrne¡ thrt rtroptnr
rl11 ¡ff¡et perfornancr, rnd ltttlc ;hteh dt¡tlngrrllhrr
per:fornance ¡¡rd lerrnl.ngr tlrc slrl'n of hrhlt¡hpnm

(196t) to h¡vr lhorn en rff*ct on trlunlng theuld



æú.

probrbly þr tr¡rt¡d rlth r.¡lrv. r¡ntLl lt br¡ bcrn

rrpretrd.
It l,r notrbla tb¡t t{bl'tlbourr fornd rt-

1{rþ1r rlfrotr d'tb r trlrtively rú1 &æ of

rtroplnr (t rq¡a.g). Il tàr prææt urycrfrrnt

3 ryq/tç trrrl rpproxlntrllt rr grnt rn rffrct rr
tOO rgqA,n (greuPr ? & .l}. $evrrrl lnvsrtlgrtûr
hrvt r.pôrtrd thlt rtrqúnr rûd rfr¿lrr eoryæadr

h¡vr r blredrl rffrot - frollltrtlng l¡v*r pnrring

rt lor &trr rnd tnhtbittag lt rt htgåG ct.tt
BorãN ¿ir N¡vrrlo (1959) , H*rrnltdn (19!}8). thrrl

lr thorgf,or. tone doubt rr to úrtlrer thl rffrctr
rt k¡r tbte¡ erpl. frol intcrf,rrcr¡ec rtth tlr; :l:r
brÞrvlor¡rrl lu¡ctlonr r¡ do ttrolr rt htgh del¡c.

Iakl"ng the nrulll of, thLr ;rçrrhcat
togrtlrer rttfr tho¡c fePort¡d t¡ tbc lltcrrtr¡g t'hrp

lr ¡ær rtryport f,or thr il¡99crtl6 cadr i¡ tbe

Introd¡¡atlon tlgt rtrorplne ¡hould brve a grlrtlt

:f,fæt tbrn lol ChB. 1o abr* thlr ¡ugg¡¡tlon

rlçnrourly, rnln¡I¡ tould hrv¡ te bc traLned on tbr

lrrc tr*, rlth th. tro tr¡etnest¡ rr¡r¡grd to glvr

ra*trüûos¡r cffæt¡ (r.9.¡ 0 food lntrke¡ loter

brhrvlou¡¡ ltcr ) ef rçrrt, lr¡rnLtudr. Holcverr Åt

lr oþvlorr fro thc l.¡ultr of group I thrt hlgh

1æ¡1 prrfonrncr $¡ ¡ttll poæXblc sven rft¡r rtlrl,rç,
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âr¡rü f,cttral, &¡cr of, rtropLae'

lbr drtr Fr.türtd tbovc¡ ln Prrt !l¡ rËü

ln th¡¡ rrvl¡ü by crrlton (f,9út) of rprh m lati-
cþlfnrrgl.cr¡ rlf potnt üo r.tpoûl. oontrol *r thr
LLnd of Þürvlour rffrct.d bt rrntpufrtûm of tbt
Æb - s. &cre fr litth nrtdmcc thet lcrrnlng

rbtllty l,¡ rlt*rd by mGå trrrtrætr
In r¡etl¡¡n (1) tC¡r orudetr nr¡clrnt ü¡l

ü¡gg¡rt¡d rl r potråbll rltr of thtr .ff*t oü ft r

Þfir. oontrsl. tl¡û'onn¡¡ (ffOf¡ bm llrsm thrt ttgl
fr r r.rtirg r.¡.rrr etr AËh frc thr crndrtc *{oh tr
l¡arrrmd ùy rthulrtlm of tù¡ thrlut'o vrntnl
rntrúlor ¡uolcu¡. llr arnd¡tr sontrlnr hlgh rno't¡atl

of CtrB raó lr onr of the rrr¡¡ rctt ¡ffrßtçd btr DFPr

($rr Prrt l)r Ar r¡¡ arþtoü ln r¡otlon (f ) crN¡drtr

t'*loa pro&orr lff:ctl on retor conttol rm¡fttl.t rnü

grr (f$¡)t ütd Rucb (feOO¡ bu rrgurd tùrt tbr
f,r¡aotlen of, tþr o¡r¡drtr lr to ædslrtl cortlcrlly
taftlrtcd ¡cvul¡rrtr ltr lnvolv¡nrnt of thf,r latl
ûolrld pabrpr br t*trd Þy r cnblnrtloË of lrtlm
rné ülrcot iaJrcttm t GüüLqt*r.

ânotÞrr mohrnl,r thrt cor¡l,d ponfbly mdlrtr
tbr brbrvtosrlt ¡ff,tstr lr thr *oa-rprotffe rrocul
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tyrtlr. fhc rct{cul,rr rstlvrtfng ryrtrn hrr brÍ¡
slr{rcd to br r chollnrrglc rtn¡r¡tnrr bf lürd,eb sú
8fulaldl (195t) rnd Wlrl,tr (f 9ó8). Ctollnrrg{c ttl¡n-
lrtLon ctr thr rrtioulrr fr¡nrtlon mtr¡d¡ Þotù

lm.tnl,ng rnú prrfotlrncr of u rtroldrn¡r brblß,

ütorrnrn at,-fl (19ú5). tloilver¡ the frct tårt
rrætl€ûr of tbe brata ¡tfil rbsvr thr rrtl,culrt f,sr-

artlocl dorr aot pr*r¡¡¡t thr BrB.frr rronml rffæt of
säollnrrgie d,rugrr rhsçr thrt thel,r ¡ff¡nt {r not Gotr¡

ftr¡¡d to thü ntleulrr fonrtl,on rlonc, ßl,lLm (f${¡¡t}'

ÞJh.ther rllr o! pä¡t of thr rreu¡rl ncshrnl,nr ir ltntrf
chol.{mrgle tlr¡re lc rr¡sh *vld¿ær th¡t bni,n rr¡rul*l
rffi ACþ err la tfir ñryr nlrtrd. 6on¡ of tl¡lr tvl-
d¡¡¡cr ;rr rrntloaed få Prtt l. Onr of tb¡ mrt
rtrl*,lns düfrattfrtlonr {r thrt of Prpru rad

tantcgæ*lnl (f964) *o rho*d thrt brlr¡ctlm rt
tlrr oofllsrrlrr lcvcl pra&e¡d ra t¡rymtrtôt¡ ErE.Gr

prttüur ffi. lretrphmr rhorång r t rlcq¡r Frtt rn

;[r{l'c tår othcr rhd r f*rhlngrprttrrn. tht
rlrçfnç hrntrphere hrd htghrr eortl,erl ACh thr¡ thr
mlstng høf.rphero ht tbrn ;.r. ¡g dff,frrrncm Ín

tlrr c¡¡r¡drtr nre,lcur. lfhßr tha 8.&¡G. dlf,fa¡ncr
ra¡ rf,hl,nat¡d bf rE ¡rourl,ng drug thrn ü¡r¡ oaly

srll dLffrr¡ncr¡ Ln ASh¡ It Ls fatsr¡rtl,ng thåt

¡tt€pl,nt proüroer r lynohronl,¡*d 8.Ë.G'r brrt I¡5Hg¡$[
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totrl. brrln åCb, ülrnrr¡ & Prpru (1S¡l, (19ût),

rnd b¡l¡¡vto¡nl rctly¡tLa. &r brürstqrnl, rnd

btocheferl oÞr*rvrtûørr rr¡ brr* eond.rtrat¡ h¡t
& mt rgna d,tf¡ tb¡.8"8.G, r¡cordt (Îha 1$ù,

of ecrrrl,rtiu brtmrn E.ErCir prttrrn r¡ð brhrvLmr

e'ftãr rtrephr Lr rcll ntrbl,lrt¡d, wl,kler (fgt¡)
Endlry {¡9t8) }.

Îl¡rr¡ n¡ultr etn br ntl,onúlrod fn l{nr
rLLb tÀc thcory of crrltm (f$æl in thc follca{,ng

lgtr Atroptnc oould prodler eortlarl dlrfflrm-
trttro¡ *tGä prodncn r r¡mobrml,¡rd E.E,s. tf tba

lnbfbltÐry ryütr propomd by Crrl,ton Å¡ r eortLcrl.

o$tr fhæ rrû¡clag thr rffætlvrnln ef csrtlertr

ftmttsa sould ruult ln r troæ of rrrponrc controf

ttü*gb I *runr;ry rml,tetLouñ of otbrn bÌrln lrtrtr
&it rrrcl,trttsü'r proôrûnr th þrhrvLsunl rff,¡etr
rrd rtro ttrc r¡órs¡d totrt bnln AGh lütrlr¡ I,Í

ttrl,r rrrü thr crrr thcn åCh l¡vrûr ln tår ggfl;¡
of ltropLnl,r¡d ra:lnlr rboutrd b* btgbrr thrn nonú,
tn hrçtng rl,tb th. obr¡rvrtl,on of Prpcn and

l{rnt¡gr¡rlnf (196{) dmcrtþrd tborl¡ thrt r¡ruahroaf,rrð

E¡8.6. patttrar rr. ærrrlrtað rlth hl,gb¡s cortl,crl
ACh lüvrlt.

thr frst tårt DFP prod$Gtt täi of, th¡ lrlra
htJ¡d of brl¡¡vLourrl nrr¡ltt rr rtrop:[nr [nu't fu ttorylht
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to hrvr rn qppoaftr phyllotoglert rff.rBt ll not

nccelsrrlly ¡r contrrdtctory ¡l ft flrrt rpp¡rrFrr

Antl,ehollns¡trpgr b¡rvl fgqarntly bcal¡ fq|ûd tf¡

br¡ra þlg|rt rffretr¡ rtl¡¡¡letLnç rt 16ç csn6¡6¡-

tretlonr r¡d lstrtbttLng at blgb €útllr Aay conparl'-

¡¡m to thr of,frct sf ot!.r druçr lult thrr¡fcr. trlca

thlr lnto âscount'

thtr cürl üt la fret rppll.rr gcä'rr¡ly

to rl1 tbr ltudûor rtpÕrttd¡ For vrllú eoryarl¡anr

to bG ntdr lt 1r nc€tlaåfy to l¡¡sr hÛü tbl þchrvtrEr4l

fr¡uctl.on ttudl,od yårl.t ;tth dop rnd tl,rrr rñú lÐ;

&ti ll r|lrtsd t{r stuü8er la tbr feilt|'rût þfocl|ülGrL

rnd Syd,otegLerl Ylrlrbl.¡.
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trrn Prrt t tt r*r Gonû¡ud.d thrt rrû¡¡¡rt
ChS rctlvl,ty trprfrrd rrrpøût¡ eoatrol¡ br¡t üt
rtrocl¡tlvc learrdng åbr.lfty. Brçrrlrrnt t of
Prrt 0, tn drlsh Cb8 tu rr&ecd to ltæ thta l¡fl

of ærl*1 rlthout rigüffterrrt frprÍrnrnt cf teeraLag

rbl,lltyn rupportt tbtr ælrclurlon"

ft f,r rtLll pcrllbk of, couræ tlr¡t otb¡r
ta*r Lry bü ür. ünd.tlvr to tåc rftãltt ef tor
ClrB thrn dårcrl¡tnatloa¡rærrrrl Lurai,ng. Lrrblry
(198Ð) f,erþd th¡t brtg.btout di.rortntn¡tl,oüt turntng
tu unrf,flcltrd by l¡rlmr tbat proûrocd poor*r rlüt
lmrning thrn controll¡ lro ttrough lù¡ nurbrr of
trLrl¡ ae¡d¡d to learn thr dlrerlnlnatlon ræ toüt
tlrrn for tt¡¡ Etrc¡ Hc ruggcütr(¡ tlrrt thtr te¡ bc-
grurr of tlr* gnrtrr coryfmd,ty of th¡ hrbLt t¡r.rard
ln the rar. r 'rÏt *{}Ë¡ mt uûli¡ßGly tbet thc astu¡l
trrooLatlon¡ reçrlred f,Er tlre lrtch bamr and d.l¡erlrf-
n¡tlm hrbtt rr* elnptrr thr¡r thoa¡ for tbs nr*tt r¡d
tb¿t tùr recapr of thrae hr,bl,tr f,rc th¡ Laftu¡aür cf
bral,n l*l,or¡¡ lr tlrr rer¡¡lt of tùcfr grertü alrplto{tr. il

(P. la0). Ant *erf¡r.l tårh, ruch l¡ Ël¡o l*arnlng,
ffiúd be eryætcd to Füt r grürtt8 ttfrtt oa rtrnrr
thrn r rLnel¡ rtl¡r¡l¡rs-r6¡lÐ,n3¡ mroalatlon¡ of tbt
kt&d lmrnsd l,n d.trerf¡¡fnatLo¡¡¡.
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Îr¡nlfer trrh¡r fu úi.€h clå ln{onrtion
mrt bc tnt*prcteú l,n r &ït üna.r, lrr *¡ Mrnr
thouçht ts bê ¡ rort orylc t¡rh ttrü rtrptr
rrrool,et{on¡ rnd cryr¡ld rt,ro provldr r nnrl.tlw hrt
of ¡ny tntütroturl, tryrtnrnt rcrnl,tiry frn rücrd
ehB. (Rlvcrul lnrnlng *r legtorlly r tnsrfrr
tr.h,, h¡t ¿t rpprrrr te b. ro di,ffl,o$lt fsr thr rrt
ttrt *rñ rcv¡rrd lr tn f,rct trntrd r¡ I euplrtrlf
rqlr,rrt problcrr ) Insùdßt¡l lunfug rlgtt
rfd.lrrly b¡ e rcnrltl,v* tmtr ffi tå,r rr¡urytlüo tlrt
rùile tro rnlnelr r¡y lrrrn thr rrn¡ trrh rçrffy
qufcûcly¡ thr lon ttlütcl,tr lgüttñ lf tlr h rhou¡d

Eetn uort total lnfan¡tfm rborrt tår trrh tùü th
atber.

Horevrr¡ np to ths li,rítr of orylmd,ty
ntrðr tho conclu¡lo¡r thrt tree*nlng rbfltty ir un-

rffcetcd by lsr ChE hrltdr goodr

thc rcturl nrtn¡r ef tår rffrct ef lç ChB

@ r.spsnr¡ control rrnrinr to b. r,lsc{ðrtdr
lberc rm 3 lrln po*lbtlltletl-
(1) Hypcnntlvltyr Surrrll gt-.+ {f06f } n¡¡gnrt d
th¡t thc üorclllrti,ontr of, ntt dtn trÊü chE fn rn
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r*¡ldrm-txtlnctl,sa dtu¡tlonr rray rryrtrßtt r fan
of, bolrrvlonral hyrycnotfvlty uroe{rtrd rttU Cr-

Graærd þrrln Chg rctlvl,ty llcfrË stqf,l roteü

hypcrrctlvtty could pûtttbü,t üüGott¡ût for rmr of lùr
rmultr dersxi,bd lboúto tn tlrr df¡orlrl,nrtlon bor

üçrrLlotr, thr ftût tä¡t potùt{on habLtr pc$l'rt
tlrroughont trrfnlry (Prrt tr Brçaü*rrat l¡ Ðllcurrtæl

r¡rra¡ thrt thc rnf.trt lr norr l{krly to rrha rf,rltl

t¡'rort tbü¡ rf,rl6 sgrrætf fefprffiælo ¡tn rnfül
rtü¡ r lOffi pnfrtmêl for Eûr* rld. ;o*ld n*et t*n

pol{tfv* grtr 5 tr,net r¡d tü* n*grtdvs 5 tlmr¡ t¡t

ü#h btoctß of 1O trirl¡. A Lyprractl,ve ralrâl.r oül

b.fng eonfrnnt.d tttå tbe nrgrtlvs Srtrr Éuld b.

æn ttkcty to nrlgc &a errsr th¡¡t r nornrl oost¡r¡l r

sf.ær the rctr¡rl frcqtrnncy st n*rtlng tät pðrltl'ïr
grtc rsutd bc BnrÉfectcdr tlrc frggustcy of sorræt ,

rsrponrcr ¡tpuld rlre bç u¡effc€t¡d þ hypomstlvltt¡

Hyprrletfvl,ty cot¡l,d rlss eontrtbnrtc to thl
l.nnnr¡sd ¡rt{nctloa rrfpüldfûð fsund ln Prrt 5¡

Urgcrtrmt 1O¡ btlt it &cr rmt rppr*r tå þo tt¡ gçr

plrt¡ rsçl¡nrtLono luars¡r{ r*rponding rr¡ fot¡ryf

tn Brçorlnnnt fS ü¡ tbr flr¡t 5 day* ¡ftcr r¡dh¡ctim

of Çh¡¿r durlng *tftä pertod l¡u¡r prerel.ng ætl'vlty
tr rcfiend¡ l$Içeriurnt lr Prrt 4. A rel¡tåvr Lncr¡r¡;i
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l,¡ 8- r.rpûûüLâgr úth
rnd,nrd dryrrrrrû¡ ült

flrr Eucrtlon

ohrmlcrlLy n&crð GltB

sfi¡ld br rryrrlmrtrlly
oPü ftrld rrtbdt¡

frr¡ rmpandl,ng for fûed

rlæ treurú l,n Brçrrfrcüt 18.

of t$r tnflnwr of
Irpor¡ rÐtår rctlvùty hvrlr
tmt d by rptlvl,tf *rlril or

(S) I¡rbtttty te dtbð¡d trlpætl. In *rvrrrl of

ttr üputrrntr rrportrú ln nrrt 5, rn larÞlll,ty te
trlrt'b,tt rcüpü¡r.r rlàrt lr¡ to fgn negrtlrn Gsþ

üüo!¡rü rrfponütt¡ Tlt ll¡ggmtrd m tlrr rlçlrnetim
of ttr rffrotr af trot Cbß. thir propoerl' fu not

oqlrtrfy dl,rttmt frn tt¡rt of hyprnntf.vfty, rlmr
thr lrttrr could br ra rff¡et of, l,n¡Þtft$ t6 ülth{ntd

rclperr¡ uprctrlty lf thLr tnrþlltty tr coud'ûrnd

tû .ttüé to lü. täbtbltl'oa of rpprorsh rrüponl.r to

nmtrrl rtl¡s¡lf
If læ CàB rf,:frctr mly rcüP{¡nt to ntlgl-

tlvr rtl,nrll, rnd mt to ¡a¡trrl onqr, tbtn ao in'
Grlr¡t la ætLYlty mu1d bü prULct¡d la ln op'rû

fl|ld rl,ftrttfir tn rffæt ü tlrponrt to nct¡trll

ütlüû!| Gôr¡[ô b¡ dl,rtlng¡rlrhrú fro¡ e rlrylc Lncr*r¡¡

l,n rctot r¡tl,vLtt Þf perforrlng tGrtt I'n thc prltü¡ûl

rnd rbrær of, x,trroorytLvl rtl¡rnlatl'on. Si'nplc

mtor hyprnntivLty rould br prrdl'GtËd to pcrakt
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rh rtLü¡lütloa rrr r.ûtß.dr úrrmr hypemetLvlty

ûn to rtrpoül* to mrrttrl rtin¡l'L llpul'd br

tttrqsrtrd.

In rddtttoo to tbr nrtun of tä* trflcl'rney

fn trrpæ|. sottrol prodhrord þf tror C,bËr ttr t{n
6¡rrrüa of thr ü¡fltol,rogt rfro 6gfar to br l¡v¡;tl-
grtrdr tt br¡ rtrrrdy b3ü rrntlærd t!¡t tül
talt¿rl rffei¡t of ChB rrå¡ctlm lr to ü*r¡rrr rotof

fottvl,ty ;¡ûüh ¡¡ lmrr pra¡rtng' Iû rüt $turtlmr
tt ¿| por:tblr tùrt tÞlr tnlt{rl rotsa dfrst ßeutd

¡¡þ r cbrngn la rcrpong contrsl, ;hi.tg& ¡gûúd oth¡,ü-

dr¡ br oblrrrrrüilrr rofr trr rpprr$ûtlt tb¡ crrc ll

nçrrtrrnt LO of Ffxt 5¡ úrrru Blçrrtrútr 18 rnú

tt råa'rnd lffætr ffi ¡.rpoo3r æstrol rmrr rftü

rrùotlq¡ of ChS. 1o ohrrt tbr ttrrrool¡rrr sf the

ÞFP rffrr¡t oo rlrpær. ôant¡r¡[ lt ¡gulü bt nrn*¡6ry

to flgrtrta i,t f¡m r,at sbsslr la thr *atrrfrrf,n¡l

rffrctt. Oac rpproæh rtgbt b. þY srtrfl r trrh rußb

¡¡ the C$L üù.rr only r rtntüt rmnt of rotor dfott

lr nçlmdr
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1lo prlncl-prl hypotbrrtl ülrl rdvrnorú

fn Frft 6 tO *aoor¡nt fer rHnr ræul,tr úú reni.¡natettoN¡l

of ûr âGh - $ sü rrqrürt elðatrolr

(f) ltrt rusb rffætr ;rrr &¡ to int¡rf¡lrasr rttb
tbr or¡¡drtr nuêlaulr

(¡) Thrt tbrf ülrl dtl to ür üEttoü on tbr €ortlr
thr¡t frrrd lmr cmtr.t frc itr contrstr'

thcç bypoth¡¡* lrl lÕt rt¡tsrlly m*

elurlvrt thG crnü¡tr Gøutú br æe of tbr mbaortlcrl

rtruotunr frd fror eorttc¡l ærtttlf btrt ærr
n"apoütr¡¡tl1 !,t tr prrhrpr rfut*rü tß rttlryt to ..c
ttrr rffrctr of üttcholia*rtrg¡r¡ rnoh ¡¡ flFPr r¡{
ürtl€holLmxglsr nroh rr rtÍoPlnrr ll rlt brtng ù¡
þ f¡trrfrrrnec rtth ttr trr¡ ttrr¡sturm. err rærct

of pglto1rrner rtrtrr rtxoplnrr tbe rryrtrtlvl {¡gtof

ühfry fotrttd ln rol¡ rnimlr (Prrt t¡ slqp.sfrüt {} r
rg unlçç to tbrt drug. Ibc l¡c ¡rf¡d of, lryrtLt{vr
büryl,our foltrcm X*donr of tlr ccrtmr rnð onr ol
the rrnryt{onr r¡adrrlyl¡e bypsth:rlr (S} rrr tbrt

åt¡'oplnå rsû¡oed tbr rff,le|uay af c*rtfsrL fnnctlæ

(mr Prrt ó) r ra trrot thr dilGrlpttoa gúvu þ
L*hl,ry (ltm) of brbrvlolr rft r cortlnrl lrrLmr
Ëor¡tü rpply g r6úl,ty to tbr bdrrvlær rftlú lntæti.æ
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of, ûtropf,nc ¡ - ttt-hc no¡ral ¡ntr¡l rlno¡t âGVêr tlr*

entcrl l cr¡I-d¡-a¡c ritbout lntcrvcnt'ng erçl,oretlon

of otlror partr of, the r¡ltrtr Arr rnLry¡l rfth türurl
luúaar rrü r.p¡tt ¡ rlnglc rrror r¡ lrrr¡y ¡l tng

t¡r¡r¡dred tl,lcr befor pemtng to other F¡rta ôf, tb.
tttrüo;f (P.138).

A er¡c Galrld th¡nforl b. r¡de ei¡t f,or

thr rrprt¡tf.vr b¡trvlsur ¡ftrr rtropl,nc hevLag e

cortLsal or{gLnl tnût tüethcr or tret thlr r1¡o rppltu
to b¡hrvlour rft¡r DFP i,r uncrrtún. fhr ryrtaåç
tnJrctton rothoclr oryfoy.d ln Pütr 5 r¡¡Ë 6 rre

r*rl,ly fa¡ór$¡rtr to lntilrr urch çmtlonrÒ Nofl

nlrvr¡¡t drtr m thr locelfurtlüË cf tffrctl oot¡ld

þr obtrlned by dlr¡ot tnJætton trchntçrø¡ ir$r
fhl,tr (llló¡, Grolrtn {19ó¡tr} r oÍ by eonbån¿ng {'tlrrr
d{rcct sr f.¡df,rict tnJrctle¡¡t of, drug rtth lgionr I'n

'tlrc rru¡ rrrr¡¡rû to Þe rffætrú.

- ûiig -
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ó.

FtcLrhrr¡ J.H., I'ljrrl¡ Jr¡ ltlllor¡ P.J. & l{urlron¡
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brüi,ù) dtoxlrr (rue-a¡ r¡rd I Pyrldltn r¡e¡ctn
rcthtodLd. (3-FAl{} rr rd*Jsv.ntl to *trçin¡ ln fhr
tr¡rtrent of ¡ntl,chollnmtrnr po{rørLng.

y'.r, FhrfçFql. .rlHr Îb¡qqpr¡ tg{Úo¡ glr tl'81 (b).

n¡adarh¡rts¡ hf.Flr & gtra, 1.J. Bffæt of, prrüyryfr

tlrrtLc drugr sr tt¡e condltltmcd reaponoco

@.r 1947, lg¡ 179-l8t.

Gcllfrnrs¡ L.'d. Ct¡rage ord¡r¡ Of rlttrnatl,ng atlß[1
tn vlrurl dt¡crl,nf.nttN.aûr qtrlreatr. Jr ,q-¡nt?

ESU@L. r teStf Ê8. 806*108.

Girrnrn¡ N.J. & Fep*nr G. Drug ¿nürsd. ghrnçu la

brrtn rsetylchotrl,ne? @.r 19û¡r *gt
,,¡rlt-.,,'l.
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rÊrttr¡,Ghot¿ae rnd eettrl"n rntlehsll'nrrgåe¡ Flyc¡lo'
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totr¡ rcrtflchollncrtrnra uP6 grngftüte t¡¡¡lr
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