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ABS TRAC T

T¡rlr or-DrssERrATtoNi Tnq Rolr o¡'AcrrYLcHoLlNE lN BrHnvlouR
SuppRrss tNe l'¡lrcHAN lsMS

HueH Bnowx, DocroR or PnlLosoPHY, 1970

A sTRIES oF sTUDtES wERE coNDUcTED To AssESS C-AnlroNrs

(l gpg) HypoTt.lES ts rH^r, ttA cHoL I NERG I c sysrEM I N rHE BRA I N

ANÏAGgN IZES: A SECONE SYSTEM .,WHlc.H ACT IVATES BEHAV lORtt.

APPROACH BEHAV I oUR OF V,IATER DEPR IVED M ICE TO A DR I NK ING TUBE

(on, l N soME l NST,ANcES, FooD DEpR IVED M lcE, AND A FooD coNTn r r'rrn)
ìt

AS A FUNcTtoN oF pREVtous (unarrunrrNe) EXpERtENcE tN THE cHAMBER

còNrnrNlNG THE TUBE, lvAS coNStDERED FRoM EAcH oF FouR AsPEcrsl

1,) pHARMACoLoctcAL, 2.) r'rortvArloNAL, 3.) srlMULUS, AND

4.) RESpoNSE. lr vtAS FouND THAT MUScARTNTc ANTlcHoLlNERclc AGENTS

DO lNHlBlT THE INFLUENCE OF PREVIOUS EXPERIENcE, THAT Tl-lE SITE OF

THE DRUc AcTtoN tS pRoBABLY THE CNS, BUT DIMINUTIoN oF cHoLlNERGlc

ACTtVITy ALoNE IS NoT A SUF.FIcIENT CONDITIoN. lr Wls ALSo FoUND

THAT MOT I VAT I ONAL AND EXTRANEOUS ENV I RONMENTAL TACTORS CONTR I BUTE

SrcNtF lcANTLy.To THE, EFFIcAcY oF.THE, DRUG AcTloN. lN nOo.l TloN,

IT WAS SHOV/N THAT A MEASURE OF,GENERAL MOTOR ACTIVITY OFFERS A

coMpARABLE, I F NOT S UPER I OR, METHOD OF ASSESS I NG THE DESCR I BED

DRUG EFFECTS. ON THE BAS IS OF THESE FI ND I NGS, AN ÀLTERNATIVE

HYPOTHESIS IS OFFERED THAT TAKES ALL THE FACTORS INTO ACCOUNT.

i:-.;-L ::i..:... I. I,.
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Funtnrn, THE NEw Hypor,HES¡s AVotDS THE coNcEFTUAL DtFFtcuLTtES
l

TNHERENT tN trBlocHEMtcAL LocALl:zATtoNrr, l.Et2 THE ATTEMPT To

CONSIDER'SPECIFIC BIOCHEMICAL SYSTEMS AS THE PHYSIOLOGICAL

SUBSTRATES OF SPECIFIC BEHAVIOURAL FHENOMENA.
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CHAPTER 1

I NTRODUCTI ON

ESTABLI'SHMENT, OF NEUROHUMOURAL TRANSMISSI ON THEORY

Cnru I cAL,MED t AT I oN oF I MpULSE TRANSM I ss I oN THRoucH THE

NERVous sysrgl,t \,/AS suecESTED AS LoNG Aco ¡s 1650 av EEscnRre s

(K,cxron, 1g47)- Yrr: uNrr l Loewt ts (1g21) cLASS tc' DEMoNSTRATIoN

or t'vne'ussroFFtt AS A cHEMtcAL TRANSMITTER NEARLy 3OO vrlns LATER,

THE NOTION V/AS NOT GIVEN SERIOUS CONSIDERATION BY MOST PSYCHO- AND

NEURopHys I oLoG r srs. I sorro, As REcENTLy AS 'l 950, A popuLAR

PHYSIOLOGICAL PSYCHOLOGY TEXTBOOK IN ¡TS DISCUsSION OF

NEUROHUMOURAL TRANSMISS I ON STATED:

AcconotNc ro rHts NortoN, syNAprtc rRANSMlssloN lvAS

ACHIEVED BY THE RELEASE AT THE NERVE ENDINGS OF

CERTAIN BIOCHEMICAL SUBSTANCES THAT SET UP THE

tMpuLsE tN THE NEXT cELLr Nownonvs, HoWEVER, tvE

ARE QUITE SURE THAT THE ACTIVITY AT THE SYNAPSE tS

BASICALLY NO DTFFERENT FROM THE ACTIVITY IN THE

NERVE FrBER (MononN lNo Srrllln, 1950, e, 98).

I N rur yEARS s t NcE 'l 950, EXPER IMENTAL , AND THoRETI cAL

ADVANCES HAVE EFFECTED.MARKED RE-EVALUATION OF SUCH CONCLUSIONS.

A.uonr. REcENT EDlrtoN oF THE,sAME TEXTì ADDRESSING lrsELF To rHE

SAM.E TOP IC NOhI CONCEDES:

lr ls Notn¡ cENERALLy AcREED AMoNG INVESTIeAToRS tN
THE F r ELD rHAT þnr nr nne] D t FFERE NT MEANS oF

TRANSM t ss l oN AT s YNAPSEs . fHE ÞlEsslGE AT THE

SYNApSE lS CHEMI CAL, WHEREAS THAT I N AN ELECTR l-
cALLy sTTMULABLE MEMBRANE ts ELEcTB-Lç¡! (MonenN,

1 965, e. 12).

i.r. .

l:::'..::i

{

i. t.ii ,



l:j'-'--'----'--'

Tnr polNr ls FURTHER ELABoRATED BY A pHARMAcoLoclcAL

TEXTBOOK hTH I CH STATES UNEQU I VOCALLY THATI

THrnr ts Not^¡ GENERAL AccEprANcE BY THE GREAT MAJoRITY
OF PHYSIOLOGISTS AND PHARMACOLOGISTS OF THE THEORY OF

NEURoHUMqUR4L, IlArysMlssl.oN, rHAr ls¡ rHAr NERVES

TRANSMIT THEIR IMPULSES ACROSS MOST SYNAPSES AND

NEUROEFFECTOR JUNCTIONS BY MEANS OF SPEC-IFIC CHEMICAL

AGENTS KNOWN AS NEUROHUMORAL TRANSMITTERS
(Koe r-r-r, 1 965, P, 399)

Tnat sucl-t EMpHATlc suppoRT coMES FRoM PHARMAcoLocY AND Nor

psicHop¡t vsroLocy rs eurrE rN KEEptNc t^ltTH THE oRtGtN oF rHE MoRE

coNTEMpoRARy FoRM oF'THE THEoRy, LoEwlls N'orloN oF cHEMIcAL

TRANSM I SS I ON WAS ANT I C I PATED BY SEVERAL YEARS, BUT THE DATA,

PoSS I BLY BEcAUSE lT \¡/AS PHARMACoLOG ICAL lN NATURE, ESCAPED GENERAL

B I oLoc I cAL ATTENT I oN. RrrrnR t NG To rH ts sIATE oF AFFA I RS, Lorw t

HTMSELF SAIDI

THr nrponrs oF sorH ELLIor AND Dtxotl wERE PUBLIsHED

SO I NCONSP I CUOUSLY THAT THEY ESCAPED GENERAL

ATTENTION AS WELL AS MY OWN. THE EARLIER RESULTS

t4tERE ONLY REDTSCOVERED, SO TO SPEAK, SOME YEARS

AFTER MY D I SCOVERY OF THE CHEM I CAL TRANSM ISS t ON OF

rHE NERVE tMpuLsE t,lHtcH wAs MADE lN 1921
(1945, P¡ i59).

Erlrorrs (t0OS) sTUDy suocESrED rHAr EPINEPHRTNE WAS INVoLVED I'N

TRANSMTSS ION ACROSS POSIGANGLIONIC SYMPATHETIC SYNAPSES,'AND

Dlxox (1907) nreonrrD Hts susetcloN coNcERNING A suBSrANcE

RELEASED FoLLolttNc sTtMULATIoN oF rHE vAGUs NERVT. BunN (1 963)

IS EVEN HISTORICALLY MORE DEFINI.TIVE IN THAT HE CITES EXPERIMENTAL

EV IDENCE !'/H ICH SUGGESTS THAT A DEMONSTRAT ION OF NEUROHUMOURAL

TRANSMrssloN EXtsrED AS EARLv ¡s 1863.

ln noOtTloN, DEFINITLoN oF THE PHARMAcoLoGIcAL AcTIVITLES
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gF AcEryLcHoLINE ALso pREDATED LorWIts (1921 ) orlaonsrRATIoN' THts

wAS ïHE RESULT or Dnlrt s (t Ot+) wELL-KNohtN cARD loVASclrlLAR

ASSESSMENT OF THE SUBSTANCE, Tnr nELAT I ONSH I P BETWEEN 'ACETYL-

cHoL t NE AND NEURAL TRAN5M lsS t oN WAS EsTABL I SHED I N 1 926 WHEN LoeW t

AND NAVRATIL IDENTI FlID ttvAGUSSToFFtt AS AcETYLcHoLtNE oN THE BASts

oF THE Ètc l r- l roRy EFFEcTS oF PHYSosT I cM I NE oN vAcAL sT t MuLAT l oN.

TNTST FINDINGS PROVIDED THE BASIS FOR MANY SIGNIFICANT

ADVANCES tN UNDERSTANDING DRUG ACTION. StNce ONLY A FEW DRUGS

(.,o., cyANlDE - GRolrulrrt, 1965) Acr DIREcTLy oN cELL MEIABoLlsM,

NEUROHUMOURAL TRANSMISSION THEORY IS VERY BASIC TO DEFINING DRUG

AiT I oNS oN THE NERVoUS s YSTEM. THus, A coMPLEMENTARY RELAT I oNSH I P

I S ESTABL I SHED I N THAT PHARMACOLOGY VER I F TES THE THEORY AND'

SIMULTANEOUSLY, EMPLOYS tT AS A FUNDAMENTAL TENET.

NEUROHUMOURAL TRANSMISSION IN THE CENTRAL NERVOUS SYSTEM

SnEnntNGToN SUccESTED AS EARLY AS 1906 rsnr THE MEcHANtSM
, ,,

oF TRANSMISStoN, WHATEVER lT MIGHT BE, WAS STMJLAR FoR ALL

syNApsEs. GoNseeuENTLY, FoLLohIlNciLoEWlts (1921) uf*lFlcArloN l'î
..'' 

t'

OF pERtpHERAL CHEMICAL TRANSMISSION, IMMEDIATE SPECULATION ,,' ,'.

.t
cENTRED oN THE RoLE oF AcETYLcHoLINE (AND SUtsSEQUENTLY, oTHER

suBSTANcES) lN REGARD To sYNAPTtc TRANsMlssloN WlTHl N THE cENTRAL

NERVous SYSTEM (CnS). 
i.r;,:.,:

lnrrtALLY, ELUcIDATtoN or GNS NEURoHUMoURAL TRANSMlsSloN si"i

SEEMED EXPERIMENTALLY SIMPLE - NOT ANY MORE RIGOROUS THAN

APPLlcATloNoFTHETEcHNtQUESALREADY.'EV.oLVEDFoRDELlNEATlNG
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PERIPHERAL TRANSMISSION. LOEWI SUGGESTED TI,VO MODES OF APPROACHI

,..1T MUST BE SHOWN, FtRST, VJHETHER OR NOT ACETyLCHOLTNE
ACTS LfKE NERVOUS STIMULATION UPON THE EFFECTOR ORGANS

w I TH lN THE cNS nNO, SEcONDLy, \,tHETHER OR NOT ACETyL-
CHOLINE IS LIBERATED DURING STIMULATION OF THE CNS AS IT
ls rN rHE eERIrHERAL NERVous sysrEM (1 945, p, 167) 

.:.: :.; 
:

::1::::_:::

Howrve n, A REcENT REv tEi'J oF ETFoRTS To I DENT t Fy cENTRAL syNApr lc

TRANSM I'TTERS HAD TO CONCLUDE THATT

A Nu¡¿een oF cR trER tA HAVE BEEN succESTED FoR THE 
ir.,:,.,.;: .::

CHARACTERIZATION OF A GIVEN SUBSTANCE AS A TRANS- 
,.,1¡ 

:1,t.,¡
MITTER AT A GIVEN SYNA.PSE. UNTONTUNATELYJ SOME OF "]....',....
THESE CRITERIA CANNOT BE MET AT THE PRESENT TIME 

;._.......
FOR CENTRAL SYNAPSES, AND tT MAy BE UNREALISTIC TO 

,,,,,.t,r,,r'],
REQUIRE THAT THEY SHOULD BE., NTVERTHELESS, THREE ":'.:' .

MAJOR CRITERIA, EACH AMENABLE TO FURTHER SUBDIVISION,
CLEARLY STAND oUTT (o) THE SUBSTANcE AND THE 

:

APPROPR¡ATE ENZYME SYSTEMS FOR tTS BIOSYNTHESIS AND

ITS METABOLISM MUST BE PRESENT.AND IN THE RIGHT
LocALEj (u) THE suspEcrED suBSTANcE AND THE TRANS-
MITTER MUST HAVE IDENTICAL. ACTIONS AND SIMILAR
PHARMACOLOG I CAL CHARACTER I ST I CS ON THE POSTSYNAPT I C

CELLj AND (.) THE TRANSMITTER RELEAsED FRoM THE
NERVE ENDING MUST BE SHOWN TO BE IDENTICAL TO THE
suspEcrED suBSTANcE (Snr-rvo I RAcH I , Oosrn ¡np Bloov ,
1 966, e. 224) .

THus, AFTER Tv,IENTY YEARS, .THE GoALS REMA I. N ESS.ENT I ALL Y THE SAME.

PnoeREss HAs coNS I srED oF AN ADM tss I oN THAT oBTA I N I Nc rHEM

tt.,.MAY BE uNREALrsrlc,tr
:":_'

THner DlFFtcuLTtES HAVE coNTRtBUTED To rHE coNTEMpoRARy f:r.:..:..r

I MPASSE. I ru MOST ¡ NSTANCES, THE COMPL I CAT I ONS ARE EQUALLY

APPROPRIATE TO CONSIDERATIONS OF PERIPHERAL TRANSMISSION. INOTTO,

THEIR ELUCIDATION AND ELABORATION BASICALLY ARISE FROM EXPERIMENTS

AND oBSERVATToNS coNcERNr NG TERMTNAL AUToNoMrc syNApsEs (rnr s trr

FROM WHICH ALMOSÏ ALL TECHNOLOGY REGARDING NEUROHUMOURAL TRANS-

MrssroN HAS BEEN EVolveo). THr co¡¿pr-rcATtNG FAcroRs AREt 1.) TH.

i, .' -:a-..:'..;



POSS IBLE EXISTENCE OF MULT.I PLESTEP TRANSM, ISS ION SEQUENCES. A

NUMBER oF sruD rES (Bunr'r, 1963; Bunru, 1961; BuRN lNo RnNo, 1959;

Korlrr, 1962) HAVE r ND r cATED THAT THE Acr r oN oF AcETyLcHoL I NE AT

VARIOUS PERIPHERAL SITES, RATHER THAN SIMPLY PROCEEDING

TRANS-SyNAprlCALLY, MAY FUNCTI ON PRE-SYNAPTI CALLY TO ACTIVATE

OTHER NEUROHUMOURAL TRANSM I TTERS SUCH AS NOREP I NEPHR I NE.. AS WCII,

EV I DENCE EX I STS TO I ND I CATE POST-S YNAPT I C STORAGE AND RELEASE OF

TRANsM r rrER suBSTANcES AT pER I pHERAL END I NGs (Nlcnvlnsonru, i 959).

S I v t l¡n c t RcuMsrANcEs MAY occuR cENTRALLY, orHER TRANSM I TTERS,

AND MoRE srEps MAy BE r NVoLVED AT orHER syNApsES. 2.) Antrou t c¡l-

EVIDENCE INDICATES TI.IAT THERE ARE AXO-SOMATIC, AXO-AXONIC, AND

DENDO-DENDRITIC AS WEL.L AS THE MORE PROTOTYPIC AXO-DENDRITlC

syNApsES (SreveNs, i 966). Arl ryprs ARE REpRESENTED t n rHr ONS, 
,

THE LATTER BEING TyplcAL oNLY PERTPHERALLY, Às S¡lvolRAcHl ET ÀL¡
l

(1 966) coNCLUDED, t'Tnr uoRRuoLoc r cAL AND F-uNcr I oNAL coMpLEX t rY 
.

OF CENTRAL SYNAPSES IS HARDLY AMENABLE TO BROAD GENERALIZATION.Il

3. ) MrrHooor-oc r cAL L lM trAT I oNS. FoR orvo¡tsrRAT I Nc rHE RoLE oF A

suBSTANcE rN pERTpHERAL NEURoHUMouRAL TRANSMlssloN, sEVERAL il'.,:,

5

TEcHNIeuES ARE cHARAcrERtsrlcALLy EMFLoYTo'(Korlle, 1965). Tnrsr

AREt n.) REcovERY oF THE SUBSTANcE FRoM THE PERFUSATE oF AN

TNNERVATED sTRUcTURE wHtLE THE NERVE ts BEINc sTIMULATED (rnr

TECHNIeuE, lT \./lLL BE REcALLED., usED av LorWt), a.) tDENTlFlcATloN

oF THE SUBSTANCE BY APPROPRIATE ANALYSES, C.) EVIDENCE THAT THE

SUBSTANCE WILL PRODUCE THE SAME RESPONSE AS NERVE STIMULATION AND,

o. ) DEMoNSTRAT T oN THAT THE RESpoNSE FoLLow l NG E t THER NERVE



.,:1:,: 
:

STIMULATION OR INJECTION OF THE SUBSTANCE IS MODIFIED IN THE SAME

l,lAy By vARtous DRUGS, THrsr METHoDS Do Nor NEcESSARtLy FoLLow FoR

CENTRAL TRANSMITTERS. ESPLIN PUTS THE MATTER SUCCINCTLY!

TnrcnlTERlAFoRPRooFTHATASPEclFtcSUBSTANcEHAS
A TRANSMITTER FUNCTION AT A PARTICULAR SYNAPSE WERE ,,.:,'':i
ELABORATED IN CONNECTION WITH INVESTIGATIONS OF

PERIPHERAL SYNAPTIC TRANSMISSIONE.-' TNTSE CRITERIA
ARE NOT V,IHOLLY APPL I CABLE TO THE CNS ETC¡USE OF THE

DIFFICULTY IN PERFUSING OR ACT¡VATING A HOMOGENEOUS

coLLEcfIoN oF syNApsES. (i965, en.38-39) . 
¡.::;.::,__,.
i.-:t,: t:::":

As nlRr¡Dy succESTEÐ, THESE l-¡vtr¡rloNS HAVE BEEN sEVERE r'::,',:ì.:,r'

6

ENOUGH TO SERI OUSljY COMPROMISE PROGRESS I N DEFI NING CENTRAL

NEUROHUMOURAL TRANSMISSION. IN I NTCTNT SYMPOSIUM CONCERNING THE

RoLE OF ACETYCHOL I NE I N THE cNs, KnN¡rV I C STATED I

lN splrE oF MANv suGGEsrloNS ovER A PERtoD oF MoRE

rnnn 30 yEARS rn¡r ACH ts LtKELy ro BE A cENTRAL
SYNAPTIC TRANSMITTER - SOME OF THE EARLIEST
SUGGESTIONS CAME FROM THE DISCOVERY OF THE ROL.E OF

ACN IN PERIPHERAL STRUCTURES - AND THE MARSHALLING

OF A VAST AMOUNT OF DATA ON THE DISTRIBUTION OF

AGn euo RELATED ENZvMES, AND oN CENTRAL Acr I oNs oF

ACH, THERE I S ST I LL NO CLEAR EV I DENCE THAT

CHOLINERG¡C NERVE FIBERS PLAY A MAJOR ROLE IN THE

opERATloN oF THE cENTRAL NERvous sYsrEM' 0¡¡r
CANNOT ASSUME INDEFINITELY THAT THE IDENTIFI-
CATION OF.CHOLINERGIC SYSTEMS IS IMPOSSIBLE OR

VERY D I FF I CULT FOR TECHN t CAL REASONS

(1 e6s, P. 1 1 s).

lru Err-Ecl, ALL EV I DENcE ACCUMULATED To DATE, IS J ND lqEfi" PTRUSAL

OF ANY OF A NUMBER OF RECENT REVIEWS MAKES THE POINT'ABUNDANTLY

cLEAR (u.n., sEE Ge Ranlxot, 1965; Knn.lrv tc, .1969; Rrrvrs, 1966;

S¡Lt'lolRAGHl, ET AL. 1966) . i,;.,',:.:,,,r.,,

. : ..:..,: :.

A wtoeLy c I TED EXCEPTI oN To rHESE LARGELY NEGATIvE

crRcuMsrANCES tNVoLVES Ecclrs (1957, 1964, 1969) coNrENrloN rHAr
:

ACETYLCHOL I NE I S THE TRANSM I TTER SUBSTANCE BETWEEN THE RECURRENT



coLLATERALS oF MoroR FtBREs AND THE RrnsH¡w cELLS. Ecctes ARGUES

oN THE BAsls oF pARSrMoNy lN THE FoRM oF ttDALEts PntNclpLEtt

(Dalr, 1934) rHAr A ctvEN NEURoNE t"ttLL HAVE rHE sAME t*o*"tlrrER

suBSTANcE AT ALL rrs AXoNrc TERMtNATToNS. Ecclrs HAS DEMoNSTRATED

THAT THE POSTSYNAPTIC IMPULSE IS PROLONGED AND INTENSIFIED BY

ANT.I CHOL I NESTERASES AND DEPRESSED BY SOME, BUT NOT ALL, .CURARE-L 
I KE

coMPoUNDS, SouE QUATERNARY AMMONIUMS ARE ALSO WITHOUT A DEPRE5SING

EFFECT,

DEsptrE NEAR DocMATlc AccEPTANcE BY soME TEXTBooK AUTHoRS

(r.n., Tnourson,1967), rr ts oBVtous IHAT rHE vERlFlcATloN ls FAR

FRoM DEFrNrrrvE. }{rtoHr (1967) EVEN DtspurES rHE EXlsrENcE oF

RTNsnIw cELLS. INSTeID oF PRESUMING A COMPLETELY SEPARATE NEURONE,

HE SUGGESTS THAT THE RECURRENT INHTBITION ARISES FROM A COLLATERAL

FIBRE OF THE MOTONEURONE, AND ACETYCHOLINE LIBERATED AT THE

coLLATERAL TERM t NALS¡ I NSTEAD OF I MMED I ATELY ACT I NG POSTSYNAPT l-

CALLY, INITIALLY REMAINS. PRESYNAPTIC THEREBY MAINTAIN¡NA A TERMINAL

poTENT I AL WH I cH oNLY SUBSEQUENTLY BEcoMEs PoSTSYNAPT I c. Tnr

FORMER APPEARS EXCITATORY AND NtCOTtNIC, THE LATTER INHIBITORY AND

MUSCARINIC. lN Errrct¡ THE TIMtNG OF THE ACTIVITY CAN BE

AccOUNTED FoR WTTHOUT PoSTULATING AN ADD¡TloNAL NEURoNE. Cuntls

AND DAV ls (1963) rno Knru¡¡V I c AND PI-t t ul ls (t SOS¡ HAVE Po I NrED our

THAT MOST CENTRAL CHOLINOCEPTIVE SITES ARE MUSCARINIC VIHILE THE

MoToNEURoNE REcURRENT coLLATEnel-RrNsnAW cELL SYNAPSE APPEARS To

BE NlcoTtNtc. Tnr slGNlFlcANcE oF THIS lS EXPLATNED Bv KRN¡rVtcr

THr otscovERY oF sPtNnl ACn-sENsfrlrlvE cELLS

I NNERVATED BY RECURRENT COLLATERAI-S OF MOTOR



' - 'Èi,:;a!'/-t'rai

E I BERS WAS A STR I KI NG CONF I RMAT I ON OF THE EX I STENCE
OF THE POSTULATED CENTRAL CHOL¡NERGIC MECHANISMS.

f r srrruro es rF TH ts MUST BE MERELy rHE pRELUDE To
THE SYSTEMATIC DEMONSTRATION OF MANY OTHER

cHoLlNERcfc syNApsES. But rnls IMpRESSIoN I¡JAS

eu l rE t,¡RoNG. ArtrR .A pRoLoNeED .AND t,J tDEspREAD
SEARcH THRoUGHoUT ALL PARTS oF THE GNS Ton cELLS
tvHrcH RESpoND ro ACH rr ls cLEAR rHer RrNsn¡v
CELLS IN SEVERAL RESPECTS ARE QUITE UNTYPICAL OF

cENTRAL cHoLtNocEpTtvE NEURoNES. TuEy otFFER
FROM ALL OTHER TYPES OF NEURONES BY THEIR
coNSISTENTLv HtGH sENStrtvttv ro A0n, THE RApID
TIME COURSE OF THE EXCITATORY EFFECT AND THE
pREDoMt NANÍLy N t cor l Nl c cHARAcTER oF THE t n AGH

REcEPToRS (1 969, P. 1 1 3) .

THus, MANy IMeoRTANT euESTtoNs REMAIN To BE ANst"tERED BEFoRE THE

RrnsH¡w ARc cAN BE AccEprED AS A posrrtvE EXAMpLE oF cENTRAL

CHOL I NERGIC NEUROHUMOURAL TRANSMISS I ON.

AruorHrR coNTENT I oN, ALso t{ I DELy c r rED, SUGGESTS THAT

ACETYLCHOLINE PARTICIPATES IN THE,GENERÀTION OF NERVE IMPULSES

LEADTNG To rHE cocHLEAR MtcRopHoNlc (VrNNtr<ov & Ttrova, 1964).

T¡IE I'IoTIoN IS GIVEN EXPERIMENTAL cRËDENcE oN THE BASIS oF FINDINGS

THAT PHYSOSTIGMINE LENGTHENS THE LATENCY OF THE COCHLEAR

poTENTIAL, OrHrn INVESTTGAToRS HAVE BEEN UNABLE To vERIFY THts

FtNDING (Davts, 1957, 1961 ), srrLL orHERs HAVE coRRELATED rHE

EFFECT'V/ITH .AMBIENT TEMPERATURE RATHER THAN DRUGS PER SE ,.,,.:.:.:,
; 
i:.:- 1 ,.,

(GnnNoN, L¡szr-o & Moscov I rcH, 1 966) . Aee t u, NUMERous po I Nrs NEED

¡ooirroNAL EMPHASTs BEFoRE DEFlNrrlvE coNcLUSloNs cAN BE ESpousED-

A Nu¡¿ar.n oF SUBSTANcES orHER THAN AcETYLcHoLtNE HAVE BEEN

pRoposED AS porENTlAL cENTRAL NEURoHUMouRAL TRANsMtrrERs. Sovr,

sucH AS ADENosINE TRrpHospHATE (ATP), ttsuBSTANcr Ptt, EptNEpHRINE,

HISTAMTNE, HOMEocYSTElc AclD AND N-¡qrrHYL-D-ASPARTIc AclD ARE sAlD

¡ì,¡iti.iüç,t



TO BE pR¡MARILY EXCITATORY. Otnrns, sucH AS ttFACTOR l",

cAMMA-AMr No-BUryRr c Ac ¡ D (eAgn), AND 5-HvonoxvrRYPTAMl NE

(srnoronLN) lerrRn ro INDucE AN tNHlBtroRY AcrloN (Buolv, 1960.¡

CuRrl s, 1963; EccLe s, 1964). .',:,,.,'
::,i_r,i:

BEHÁV¡ OURAL STUDIES OF CENTRAL NEUROHUMOURAL TRANSMISSI ON

Grrurnll 0n t rnrlr loru .,:, .

FEW coNTEMpoRARy r NVEsrl GAToRs quEST l oN THAT BEHA' l ouR l s t1''.:

REcuLATED AND MEDIATED BY THE cENTRAL NERvous sYSTEM- FoR rxnveLr,

H r lerno AND BovJER UNRESERVEDLY sIATE THATT

NorHlne ts MoRE cERTAIN THAN THAT ouR BEHAVIoR IS A

PRODUCT OF OUR NERVOUS SYSTEM" ÏNT PNOPOSITION IS
ALMosr MoRE TAUToLoctcAL THAN FAcruAL (1966, e- 425).

lruorro, ELABoRATtoN oF THE RELATIoNSHIP BETWEEN THE NERVoUS SYSTEM

AND BEHAVtouR ts rHE RAlsoN olEInr oF PHYSIoLoGIcAL PSYcHolocY

,

(u.n,, TrtIrLBAUM, 1967). RrcoGNlrloN oF rHE INTEGRATIoN oF THE 
,,

ttPHYSIcAL AND THE PsYcHlcAlrr¡ THE ttoRGANlc AND THE MENTALTI, oR '

j

THE ttBoDy AND THE MtNDtt, AS I T ls vARtousLY cALLED, ls

HrsroRlcALLy cRED llro ro BnrN (Knlrron, 1947) " HowrvrR, PREc tsE ,,.'1,.,,,

...,
DEFINtTIoN oF NERVOUS SYSTEM-BEHAVIoUR INTEGRATION l,lAS FORMULATED :1.: -;.f.r':

.': ,:::l

ey SH¡nntNcroN. Hr s¡lor

Tnrnr REMAINs YET ANoTHER TYPE oF INTEcRATIoN wHlcH

cLAtMs coNslDERATloN... lNrreRltloN HAS BEEN TRAcED

AT WORK I N TWO GREAT, AND I N SOME RESPECTS COUNTER-

pART, SYSTEMS OF THE ORGANISM. T¡tE p¡tvslococHEMlCAL
(on n-on sHoRT rHvstcnl) pRoDUcED A uNlFlED MAcHINE

FROM WHAT WITHOUT IT VIOULD BE MERELY A COLLOCATION

OF COMMENSAL ORGANS' TUE PSYCHICAL CREATES FROM

PSYCHICAL DATA, A PERCIPIENT THINKING AND

ENDEAVOUR I NG MENTAL I ND I V I DUAL¿ ÏHOUOH OUR

EXPOSITION KEPT THESE TWO SYSTEMS AND THËIR

l,:..:.ì
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INTEGRATIONS APART, THEY ARE LARGELY COMPLEMENTAL AND

LI FE BRI NGS THEM CO-OPERAT¡VELY TOGETHER AT I NNUMERABLE

Po r Nrs (t ooo, PP. xv-xv r ) .

Tnrru, HE coNci.UDES rHAT THE NERVous sYSTEM:

...*l/IELDS IT TOGETHER FROM COMPONENTS AND CONSTITUTES

¡tl,ê'NI,MAL LNDIVIDUAL FROM A MERE COLLECTION OF ORGANS

(1 906, e. 234) .

Tnr tNTEeRATtoN pRoposlr.toN tN coMBtNATtoN wtrH THE

SIMULTANEoUSLY EMERcI Nc NoTloN oF STRUcTURE-FUNcTl oN LocALl ZATtoN

WITHIN THE NERVOUS SYSTEM (8.E., G¡II & SEUNZNCIV, 1BO9¡

JncrsoN, 18733 sre Gnrv, 19483 Munenv, 1948) HAS GtvEN RlsE ro A

BAS I c METHoDoLoc I cAL pRESUMpT I oN THAT CNS srnucruRE AND FUNcr I oN

CAN BE ANALYZED BY OBSERVING BEHAVIOURAL CHANGES FOLLOWING THE

coNTRoLLED ALTERATIoN oF A spEcrrlc GNS sYsrEM. P¡vlov cnvr

lNtrtAL EXpREsstoN To rHE APPRoAcH. Bv wlv or INTRoDUcING Hls

ELABORAT I ON OF COND ¡ T I ONED SAL I VARY REFLEXES, HE STATED EMPHAT I CA,LLY

THAT ¡

THE cTREBRAL HEMISPHERES STAND OUT AS THE CROWNING

ACHIEVEMENT IN THE NERVOUS DEVELOPMENT OF THE

ANIMAL KtNGDoM. Tnese srRUcruRES I N THE HIGHËR

AN ¡ MALS ARE OF cONS I DERABLE D I MENS'I ONS lND 
J

EXCEEDINGLY COMPLEX, BEING MADE UP IN MAN OF

MILLIONS UPON MILLIONIS OF CELLS. CENTRES OR FOCI

oF NERVOUS ACTIVITY - VARYTNG lN SIZE, SHAPE AND

ARRANGEMENT, 'AND CONNECTED WITH EACH OTHER BY

COUNTLESS BRANCHINGS FROM THEIR INDIVIDUAL
pRocESSES. SucH coMPLEXITY oF srRUcruRE
NATURALLY SUGGESTS A LIKE COMPLEXITY OF FUNCTION

WHICH IN FACT IS OBVIOUS IN THE HIGHER ANIMAL

AND M.AN¡ T 'THE H ¡.GHEST NERVOUS ACT IV ITY IS
DEPENDENT UPON THE STRUCTURAL AND FUNCTIONAL

r NTEGR ¡ ïy oF THE cEREBRAL HEM I sPHERES (1927 t
o 1l,1,

fnr coNctet, srlLL ToDAY, REMAINS BAslc ro Mosr coNcLUSloNS

RÉSARDING BEHAVIOURAL FUNCTION THAT HAVE BEEN DRAWN FROM
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suRG I CAL AND/ OR ELEcTR I CAL MAN I PULAT I ONS OF THE BRA I N, AND, MORE

REcENTLv (Ar-rr',rnr.r, 1966), rr HAs FouND urtLtry tN THE tNTERpRE*

TATION OF CHEMICAL MANIPULATIONS SUCH AS DRUG ADMINISTRÀTION.

llol,/rvrR, LocALtzATloN, tN THls rRADlrloNAL LtMlrED sENsE, HAS BEEN

CHALLENGED AS AN ADEQUATE FOUNDATION FOR FUNCT¡ONAL PRESUMPTIONS

L¡snlEY srATEDt

NEuRoloetcAL THEoRY HAS BEEN DoMINATED BY THE BELIEF
THAT THE NEURONS OF THE CENTRAL NERVOUS SYSTEM ARE."
LINKED IN RELATIVELY ISOLATED CONDITIONED REFLEX ARCS

AND THAT THEY ARE ACTIVATED ONLY WHEN THE PARTICULAR
REÀCTIONS FOR WH¡CH THEY ARE SPECIFICALLY ASSOCIATED

ARE cALLED our" Sucn I vtEw ts INcoMPATIBLE BorH
W I TH THE W I DESPREAD EFFECTS OF ST ¡ MULAT I ON..,AND
!,/ I TH RECENT EV IDENCE FROM ELECTR t CAL RECORD I NG OF

NERVous AcrlvlrY,,. lr ls PRoBABLY Nor FAR FRoM THE

TRUTH TO SAY THAT EVERY NERVE CELL OF THE CEREBRAL

CORTEX IS INVOLVED IN THOUSANDS OF DIFFERENT

REAcrroNS (1951, PP. 135-136).

Tnus, EFFoRTS To AsstGN SPEclFlc BEHAVIoURAL AcTloN To DIScRETE

NERVOUS SYSTEM STRUCTURES MUST BE CONSIDERED LIMITED AT BEST.

Drspl rE THE D I FFt cULTY I NHERENT I N EMPLoYI Nc sucH A

coNFtNlNG ASSUMPTION AS A CONCEPTUAL FoUNDATION, ATTEMPTS HAVE

BEEN MADE TO CORRELATE BEHAVIOUR !IIÍH SPECIFIC CENTRAL

NEUROHUMOURAL TRANSMITTERS. RUSSTII- (ISSS) EVEN TALKS IN TERMS

oF coRRELATINc ttBrocHEMrcAL LESloNStt wtrr-t BEHAVIouRAL cHANcES.

.A.s ¡ sprcf F¡c EXAMPLE, coNSIDER THE FoLLoWING STATEMENT FRoM A

RECENT REV IEW CONCERN I NG CEN.TRAL CI.IOL I NERG I C TRANSM I5S ION-BEHAV I OUR

. RELAT I ONSHI PS I

...- THE AMouNT AND DlsrRlBUTloN oF ACH lN THE BRAIN

MAY BE BASIC FACTORS IN SOME PSYCHOLOGICAL PROCESSES,

AND MAY BE AN IMPORTANT SOURCE OF INDIVIDUAL DIFFER-
ENcES (Rrrves, 1966, e, 3?1).

l f -..-.:, :'

l::::Ì :-:'ì
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oRr THE McGAUGH AND PrTnoruovrcH coNTENTtoN THATT

.,..THE ACETYLCHOL I NE-ACETYLCHOL I NESTERASE SYSTEM
IS CRITICALLY INVOLVED IN LEARNING AND MEMORY

(t oos, P. 159).

Popultn urtLlzATtoN oF THE coNcEpr MAy DERtvE FRoM THE

FAcT THAT IT PERMITS RELATIVELY SIMPLE EXPERIMENTAL DESIGNS, IT

IS ONLY NECESSÀRY TO EMPLOY BEHAVIOUR AS THE DEPENDENT OR

I NDEPENDENT VAR I ABLE RELAT I VE To NEURoHUMoURAL LEVELS. THaT IS¡

ONE CAN PHARMACOLOGICALLY ALTER THE EXIST¡NG HUMOURAL LEVEL

(r.e-, Dos ING THE oRcANrsM wrrH AN ANTTcHoL INERclc DRUG) lr.ro

oBSERVE BEHAV r ouRAL cHANeES (t.n,, REspoNSr nnrr), oR oNE cAN

EFFEcT cHANGES l N BEHAVI ouR (r.n., coND r rt oNr Ne) AND oBSERVE

cHANGES rN HUMouRAL LEVELS (r.o,, AcETyLcHoLTNESTERASE BLooD

r-rvrls), Botn H¡vr BEEN AccoMpLrsHED MANy rlMEs, pARTrcuLARLy rN

RESpEcr ro ACETyLcHoLtNE. THrne ARE ALSo METHoDoLoctcAL

D r FF r cuLT r ES !,/ rrH r N THE vAR lous EXpER TMENTS (r.e .¡ THE FA rLURE To

CLEARLY D ISTI NGU ISH BETWEEN ACETYLCHOL I NESTERASE AND BUTYROCHOL I N-

ESTERASE IN USING ESTERASE LEVELS AS AN INDICATION OF ACETYCHOLIN.E

LEVELS r BrNNrrr, D I nruoruo, KRrÇn, ¡No Rosrn zwEtl, 19641 Russrlt, 
'..,,,..,,.:r:-:

1969), BUT THE coNcEpruAl FALLAcy D lscussED EARL t ER IS pARAMouNT 
,..,,,,,',

"trl,':,,To THESE, THRT rs, THE AssuMpr¡oN oF A oNE To oNE RELATtoNSHIp

BETIíEEN ACETYLCHOL I NE LEVELS AND sPECI Fl C BEHAV I OURS WHI CH lSr I N

EFFEcT sAyrNc rHAT THE cHoLrNERcrc sysrEM rs rHE ttcENTREtt FoR A

tÍ'-J
clvEN BEHAV¡ouR. ExpnrssEo rN sucH TERMS rr cAN BE sEEN THAT ANy ¡.tz¡'':

CONC.LUS IONS DERIV I NG FROM THESE EXPERI MENTS ARE NO MORE T,HAN A

CONTEMPORARY RESTATEMENT OF THE OLDER LOCALIZATION CONCEPT IN

12



CHEMICAL. TERMS. BIOCHEMICAL IILEStONSfI OF METABOLIC CYCLES HAVE

REPLACED ANATOMICAL LESIONS OF BRAIN PARTS AS THE STRUCTURAL

CORRELATES OF BEHAV I OURAL FUNCT I ON.

lN n MoRr spEctFtc MANNER, nHARMAcolocy HAS urlLlzED A

-,t..,t-,,,.

SIMTLAR FALLACIOUS APPROACH IN DEVELOPING THE NOTION OF ITCTNTRNLLY

ACTTVE ANTTCHOLTNEReIC AeENTSft (r.e,, HOrrVElsTER, KRrtSXOrr &

l.{rRTn, 1964). I¡tEsE coMpouNDS, pRtMARILy rHE MoRE TYplcAL TRoPtc 
;',,,,.,,;1;

Ac I D ESTERS (e .c., N-ellyLNoRATRop I NE; Soyrn AND UNNA, 1964, 1 965) .,,',,,',':'

AND îHE LEss FAMILIAR GLycoLlc ActD ESTERS (e-e., Dttnlru, oR ',,',.,,,'r::'
:.:r.i':.;.::

N.ETHYI-3PIPERIDYL-PHENYLCYCL.OPENTYL GLYCOLATE; ASOOO & BIII-, 1962;

DrV L ro & Fnlrux, 1 964), HAVE Mosr oF THE PRoPERT I ES cHARAcTER I sr I c

OF PERI PHERAL MUSCARI NI C ANTI CHOL I NERGI C SUBSTANCES AS WELL AS

MARKED, oFTEN DRAMATIc (u"n., psycHoToMtMETlc) ernnvtouRAL EFFEcrs'

FollowtNGTHEPREVloUSLYDEScRlBEDLocALlz^TloNcoNÇEFT,tTlS

PRESUMED THAT THE LATTER - THE BEHAVIOURAL EFFECTS - ARE DUE TO

THE ACTION OF THE DRUG ON SPECIT'IC CNS SITES. IT IS FURTHER
l

PRESUMED THAT THE ACTION IS OF AN ANTICHOLINERGIC NATURE SINCE THE

DRUcS HAVE SUcH AN EFFEcT PERIPHERALLY. lX nf onno To THE GLYcoLATEg 
":.,:,.,':.
,.,.'a . ,

Aaooo (1961) srnorue ly REJEcTS sucH A Norl oN. Tl¡<lNe REcoGNlTl oN '.:.; .

,t:.: ::: : ,

OF THE LACK OF ANY EV.IDENCE TO INDICATE THAT NEUROHUMOURAL AMINES

ARE CNS TRANSM.ITTERS, HE SUGGESTS THAT THE BEHAVIOURAL ACTIONS' OF

THE GLYCOLATES MAY RESULT FR.OM A D ¡ RECT EFFECT AT THE RECEPTOR

s I TE, THUS ACETYLCHOL I NE WOULD MERELY DEF I NE THE CHEM t CAL

CONF I GURAT I ON OF THOSE S I TES,

13
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Tnr nrvrRSE ARGUMENT ls LIKEWtsE EMPLoYED. lr ls sAlD,



14

FOR EXAMPLE, THAT METHYLATROPINE, BECAUSE IT DOES NOT PASS THE BLOOD

BRAIN BARRIER, HAS NO CENTRAI- EFFECT AND THUS DOES NOT AFFECT

BEHAV I ouR. Fon Exnuple, McGnucH AND PrtnoNov I cH D tscuss I NG THE

EFFECTS OF ATROPINE AND SCOPOLAMINE ON LEARNING AND RETENTION

CONCLUDET

Tnr pTRFoRMANcE IMpATRMENT rouND lttrH THESE ANTI-
CHOL I NERG I CS I S MOST L ¡ KELY DUE TO EF'FECTS ON THE

CENTRAL NERVOUS SYSTEM, FOR PERI PHERALLY ACTI NG

QUATERNARY COMPOUNDS SUCH AS METHYLSCOPOLAMINE
,A,ND METHYLATROF I NE HAVE NOT BEEN FOUND TO I MPA. I R

E r rHER LEARN r NG oR pERFoRMANcE (j sos, p. 1 60) .

THrsE coNcLUStoNS, oF couRsE, ALSo EXcEED THE DATA slNcE THEY ARE,

AGAIN, DEPENDENT ON ASSUMING THAT CENTRAL CHOL¡NERGIC TRANSMISSION

IS AN ESTABLISHED FACT, AND THAT THAT TRANSMISSION HAS A SPECIFIC

BEHAVToURAL coRRELATE¡ lN tootTtoN tï tS ALso AGAIN PRESUMED THAT

THE CENTRAL ACTTON OF A DRUGIS¡ lN FACT, SIMILAR TO ITS PERIPHERAL

EFFECTS. THT FALLACY OF THAT PRESUMPTION HAS RECENTLY BEEN

ELABoRATEo ev KtnczMARt

orue or rHE DANGERs oF rHrs struATtoN ts rHAT þnue{ ,

ACTTVATE HALF A DOZEN OR MORE MECHANISMS AND EXHIBIT
AS MANY SITES OF ACTION..'}4ANY"*SITES AND MECHANISMS

PERTINENT To THE AcTloNS oF cHoLlNERGIc DRUGS MAY BE ii,,.i',
ENUMERATED. Tnus, A G tvEN EFFEcT oF A cHoL I NERG lc oR , ;ì,'

ANT ICHOL I NERG lC DRUG MAY LEAD TO WRONG CONCLUS IONS :¡,,t:l

hrITH REGARD To rHE cHoLINERGIc TRANSMIssIoN. Tnr ,:",,,

ERROR MAY BE AS SERIOUS AS TO POSTULATE A

CHOLINERGIC SYNAPSE WHERE THERE IS NONE

(t o0s, PP- 141-148).

StveLv,THELATTERASSUMPTloN,ASwlTHTHEFoRMERASSUMPTIoN,ls
;-i .

Nor CoNVERSANT wl rH FAcr. l.:¡j';':

I r woul-p sEEM, THENr THAT DRUG-BEHAV I ouR coRRELAT I oN

STUDIES HAVE NOT BEEN ANY MORE CONTRIBUTORY TO ESTABLISHING

i:.:'::
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CENTRAL NEUROHUMOURAL

TRADITIONAL PHYSIOLOG

DËFINITION APPEAR TO

2,) LAcK oF PARAMETRT

tcAL METHoDS. THr nr¡soNs

BE Tv/oFoLDi 1,) coNcEPruAL

c sPEcrFtcATtoN. As þ'lrlss

TRANSMISSTON THAN HAVE BEEN THE MORE

CONCLUDED AFTER A REV tEìi,/ OF BEHAV ¡OURAL STUD IES

CHOL I NERGI C TRANSM ISS I ON!

FOR THE LACK OF

FALLACY AND

¡No HEr-lr n

CONCERNED W I TH

}'Ie cnNNot AVotD THE FAcr ¡HAT l'HE PRoBLEMS oF
SECURING CONTROL OF THE FUNDAMENTAL. PROCESSES

OF BEHAVIOR AND ELIMINATING SPURIOUS VARIABLES
ARE MUCH MORE FORMIDABLE THAN WE RECOGNIZE'
}rlr ln¡ coNFRoNTED wtrH THE TorAL NERVous
sysrEM, Nor AN tsoLATED coMpoNENT, .ANo lr ls
A SYSTEM, MOREOVER, WITH A HISTORY THAT PLAYS

A MAJOR ROLE IN DETERMINING THE CONSEQUENCES

OF ALTERING THE NORMAL PHYSIOCHEMICAL PROCESSES

THAT susrAtN tr. Tnr RNnroMlcAL coMPLEXITY oF

THE BRÀfN, ITS RELATTVE INACCESSIBILITY, AND

THE PRESENCE OF A BLOOD-BRAIN BARRIER ADD TO

THE coMpLEXtry oF THE pRoBLEM. Bur rHe
oBSTAcLES ARE Nor tNsUPERABLE, SclltNG THEM

DEMANDS MAINLY THAT WE CONFRONT THE

COMPLËX I Il ES AND PROBLEMS D,l RECTLY, RATHER

THAN FALLAC I OUSLY EL I M I NAT I NG THEM BY

rRETEND tNG THAI rHEy Do Nor EX¡.sr (1 s6s,
e. 145) .

lN srHnvlouRAL sruDtES oNE ls Nor oNLY coNFRoNTED lvlrH THE,

tt.,r.TOTAL .NERVOUS SySTEMtt, BUT t¡ttTH THE T9TAL oRGANISM lN ITS

ToTAL ENVtRoNMENT. NrVERtHtl-rSs, THE cIRcUMSTANcES IMPLY THAT

I F THE ABOVE ELABORATED D I FF t CULT

BE POSS I BLE TO BEHAV ¡ OURALLY DEF I

CNS ruNcrl oNl NG.

' THr RoLE oF AcETYLcHoLINE

tES COULD BE OVERCOME, lT VJOULD

BEEN ASSESSED I N NUMEROUS EXPERIMENTS' THE F I

CNS ¡cr¡ v I TY HAS

RST EXPERIMENT TO

NE THE ROLE OF ACETYLCHOL I NE I N

RELEVANT TO

i;:¡e:'--;i.:;,1;

SpEc I Fl cALLY ASSESS THE ÉFFEcTS oF AcETYLcHoLI NE oN BEHAV t ouR
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(nNo rHrREBy pRESUMABLy tMpLlcArlNc rHr CNS) wns REPoRTED av Esste,

fleursoru, McCnulev, AND HtMwlcH lN 1950. LowER DosEs oF

D I I SOPROPYLFLUOROPHOSPHATE (OTE, AN ANT I CHOL I NESTERASE NCTNT),

ADMINISTERED INTRAcAROTIDLY, EFFECTED cONTRAVERSIVE CIRCLING

(t.t., RoïATING coNTRARy To THE lt\ìIJEcTED sror). HTcHER DoSES rl./ERE

coNVULS I VE. Born rrr-rcTs VIERE ANTAeoN I zABLE BY ATRoP I NE oR

scoPoLAMINE. S. II.¡ce AcETYLCHoLINESTERASE ACTIV.ITY lfAS FOUND TO BE

LOWER I N THE CAUDATE NUCL.EUS AND CORTEX OF THE I NJECTED S I DE

FoL,LowiNe THT LOWER DOSES, IT WAS ASSUMED THAT THE RESULTANT

INCREASEE CHOLINERGIC ACTIVITY WAS INDUCING CONTRALATERAL MUSCLE

coNTRAcrloNS, HENcE coNTRAVERSIvE ciRcLING., lt{trH rnE HIGHER,

coNVULS I ON PRODUC I NG, DOSES ACETYLCHOL I NESTERASE LEVELS WERE LOV/

I N BOTH BRAI N HEMI SPHERES*

S ¡ t'¿ t t-tRt-Y, A NUMBER oF EXPER IME NTS HAVE BEEN REPORTED TO

SHOI/,I VARIATION IN ACETYLCHOLINESTERASE LEVELS AS A FUNCTION OF

"ENRt cHED EXpER tENcEtr (rne sruo lEs ARE REV IEWED ev BENNETT¡ åI 4L='

1 964), R¡rs MA t NTA I NED I N LARcE GRoUP cAGES, HAV I NG MANY NoVEL

MAN IPULABLE OBJECTS AVAILA.BLE, AND SUB.JECTED TO FREQUENT MAZE

TRAINING,VIERE REPORTED TO HAVE A GREATER SUBCORTICAL ACËTYL-

cHoL I NESTERASE coNTENÏ THAN RATS MA I, NTA I NED UNDER LESS .'FAVOURABLE''

c lRcuMSTANcES.. Mr¡¡arRS oF THE trENRl cHEDrr GRouP ALSo HAD H IGHER

TOTAL BRA.tN WEIGHTS \¡/HICH COUL.D ACCOUNT FOR THE HIGHER ENZYME

LEVELS. lt,t FAcT, lN RELATION TO TOTAL BRAIN V,IEIGHT' THE

,rENRtcHED" SUBJEcTS HAD LoWER AcEïYLcHoLINESTERASE LEVELS. Aeetn,

THE tMpLlcATtoN DRAWN l,/As THAT cHoLINERGIc AcTIVITY lN THE CNS ls

r- .l:. I

:.::1.
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ASSOC IATED !,/ ITH BEHAV IOURAL VAR IAT I ONS AND \'l I TH IXPOSURE TO

PARTI CULAR K I NDS OF ST I MUL I .

It sHoul-o BE polNTED our HERE THAT sruDtES, sucH AS THosE

JUST DTSCUSSED, WHICH INVOLVE ACETYLCHOLINESIERASE TITRATIONS

ASSUME THAT THE MEASURE IS AN ACCURATE REFLECTION OF ACETYL-

cHoLlNE coNcENTRATIONS. ToWrR (1958), AMoNG orHERS, HAS

EMPHASIZED THE QUESTIONABLE CHARACTER OF SUCH AN ASSUMPTION.

IrRsr, AcETyLcHoLtNEsTERASE ts usuALLY PREsENT lN THE CNS ¡r

CONCENTRATIONS FAR GREATER THAN THE MINIMAL AMOUNT NECESSARY FOR

THE HYDROLYSIS OF ACETYLCHOLINET l.E.t THERE lS NO STRICT

QUANTITATIVE RELATIONSHIP BETWEEN THE TWO SUBSTANCES, SECONOLY,

THE ACETYLCHOL I NESTERASE ASSAYS EMPLOYED I N SUCH STUD I ES GENERALLY

INDICATE TOTAL CHoLINESTERASEi l.Et2 THERE lS NO DlSTlNcTloN

BETWEEN ACETyLCHOT_l NESTERASE, AND NON-NEURAL BUTYROCHOL I NESTERASE.

Tt-tus, sucH sruD lEs ARE NoT oNLY lNcoNs ISTENT BUT BASED oN

UNTENABLE BI OCHEMICA.L ASSUMPTI ONS,

I N Rrc¡no ro EXFE R I MENTALLY coND I T I oNED BEHAV.I ouR, THE

FINDINGS ÀLMOST UNIVERSALLY SUGGEST THAT ACETYLCHOLIN.E IS

tMpoRTANT To rHE AceutstrtoN oF REsPoNsEs ('.a., LEARNINc). Mosr

TYpIcALLY, THE EVIDENCE DERIVES FROM THE EFFECT oF ANTICHOLINERGIC

DRUGS WHICH CHARACTERIsTIcALLY IMPAIR ACSUlSlrlON AND/OR

EsTABLIsHED BEHAVtouR (r.e., Btorltnut, 1964; BoneN AND NAVARRo,

1959; BnowN, 1967i Bunosovn, BoHolttÉcxY & },IElss, 1964; CentroN,

1961, 1962, i963, 1966n; Cnnlrox & Dtorvo, 196i; CHrt-¡¡ens &

ER I cKsor'r, 19643 Doue lns & lssAcsoN, 1966¡ Grnsn¡Nor, 1965; Êlow,

,_ i
:;.j

':i
iti
r'l 

-i
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RrcHlnosoN & Rosr, 1967i Hrutlron & GnossunN, 1969¡ Hrnnst, 1959,

19643 HrnnNstetu, 1958; Htaz, 1959, 1960; HolrrN & SonNr, 1955;

f r'rN ts & Srtpoon, 1 969¡ Jut{s & Bovo, 1966; Lr¡r & f'lutle n, 1966;

LrAToN, 196Br,ra, i969; MEvrRs & DoutNo, 1964i MvEns, Roernrs,

Rrcrpurr & Dovrr.ro, 19641 McGnuoH & PrrnonovlcH, 1965; SretnwALt-,

i 969.; Seu t Rr, i 969; SrnnrroN & Prrno¡tov lcH, 1 963; Tree, 1 965¡

1

l¡{AReunroN, 1969; l{H ¡rrnousr, 1964) . '

ACQU¡SITION IS A T'ERM COMM.ONLY EMPLOYÉD TO DESCRIBE THE

pRocESS BY l,JH lcH AN ORGANISM COMES To PERFORM ADAPT lVE, POS I T IVE'

D I RECTED ACTI ONS UPON THE TNV I RONMENT WI TH I NCREAS I NG EFFI C I ENCY

AS A FUNCTION OF PREVIOUS EXPERIENCE' TTTT ACTION MAY, OT COURSE'

BE ovERr (r,e., MoToR lcrtvtrv) oR coVERT (..U-, THINKING, PRoBLEM

sot-vtne). lN erFrcr, THE TERM cAN BE coNSIDERED sYNoNYMous ullTH

coNDlTtoNlNc oR LEARNING. MnNy eEHIVIOURAL ADAPTATIoNs, *o"tvu*,

t NVOLVE THE ACT IVE RESTRA I NT OR SUPPRE,SS ION .OF ANY POS IT IVE

MANtpULATIoN oF ïHE ENVIRoNMENT (r-o., ttSTAND sTltllnt, ttBE QuteTltt,

rtsïop THtNKtNG sucH THtNGSIlt, tttcNoRE trr;tt). T¡t¡sE BEHAVIoURS,

l.JHlcH ARE ALSo ACQUtRED (on lelnNro, oR coNDtrloNED) rnnoueu

EXPERIENcE,ARESUBSUMEDUNDERADTFFERENTSEToFTERMTNoLoGY.

DrprUo I Nc oN THE oPERAT I oNS I NVoLVED I N THE IR ESTABL ISHMENT, THEY

ARE VAR I OUSLY REFERRED TO AS EXT I NCT I ON, I NH

AVo I DANcE, oR HAB I fuAT I oN- ÏHr t n PRESENcE I

tBlTloN, FASSIVE

N AN ORGAN I SMT S

t!:t:{^L,æ;+ai:-)

1'"t 
'

(1 958) REPoRT

RETENTION OF A

I NGLE EXCEPT I ON NOTED

THAT SCOPOLAMINE DID

REVERSAL PROBLEM I N

tN THE PRESENT REVIEr¿.i wns Drws

NOT AFFECT THE ACQUISITION,OR
P I GE ONS,

ì, ¡trlt
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BEHAV IOURAL REPERTO I RE SEEMS TO FOLLOW SPEC I F IC LAI'JS OF

coNDlTloNtNG (Drrsr, 1958). HoWEVEn, THEY ALL INVoLVE A cERTAIN

TYPE OF LEARNING - LEARNING TO g PERTORM SOME AC]- 'dITHIN A

G lvEN sET oF c IRcuMSTANcES (BnoWr'r, 1966e; 1961s Cnnltot't, ',l 963¡

HrnRsr, 1968; Resconul, 1969). CoTsIDERED FRoM rHls PolNr oF

VlÈW, lT WoULD FoLLOW THAT ANTtcHoLINERGIC AcENTS MtcHI ALSo

RETARD 
ttLEARNING To suppRESS AcrloNrr, AND INDEED THE PREPoNDERANcE

oF EXpER I MENTAL EV I DENCE, I NCLUD I NG MANY OF THE EXEMPL I FY I NG

REF.ERENCES CITED ABoVE, SUGGEST THAT SUCH lS THE CASE-

THE Role oF NEURoHUMouBAL Tnnrus¡¿tsstott lN BEHAVfoURAL HnglrunttoN
ãæ'-'-i-----+*æ

OT TNEST JUST D I SCUSSED ACTIVE-SUPPRESS ¡ ON BEHAV I OURS,

THE ONE CALLED HABITUATION IS OF PARTICULAR INTEREST IN REGARD

TO NEUROHUMOURAL TRANSM ¡ SS t ON - PARTI CULARLY CHOL I NERGI C'

Tronpe H,AS DEFTNED BEHAVIoURAL HABITUATIoN AS!

...,..LEARNING TO NOT RESPOND TO STIMULI !'/HICH TEND

TO BE VJITHOUT SIGNIFICANCE IN THE LIFE OF THE

AN I MAL (1 956, e, 27),

enossu¡ru (1 967) nrrn r BUrEs rHE F I RST oBSERVAT I oNS oF

BEHAVT ouRAL HABI TUATI oN To Pnvlovfs (llZt ) o tscuss loN oF rHE

noR¡ENTING REFLEXn. THe pnEToMENUM V/AS, HoWEVER, RËPoRTED As

EARLy ¡s 1887 BY PEçKHAM AND PEçKHAM WHo NoTlcED lr lN RELATIoN

TO SPIDERS RESPONDING TO SOUNDS FROM A TUNING FORK4 DETINITIVE

DESCRIPTION AND PARAMETRIC SPECIFICATION OF HABITUATION WAS

AccoMpL IsHED sy Huþlpl-lRrv (t OSS) us I Nc sNA ILS As EXPER IMENTAL

SUBJECTS.

I . -,.. ì:¡
i:.'. . .:..

IT IS SIGNIFICANT TO NOTICE THAT THE DEFINITION OF THE



20

TERM RECOGNIZES HABITUATION AS AN ACQUISITtON PROCESS, NOT JUST

pASslvE ADApTATToN oR FATlcuE. Gnoss¡¿AN MAKES THE D¡srlNcrloN

PHYS IOLOG ICALLYI

llnB I runr I oN...DoEs Nor REPRESENT A BREAKDowN oF

RECEPTOR OR TRANSMITTER FUNCT ION, R¡'TN¡N THT : ..:..:.'

SENSORY MECHAN ISMS SEEM TO BE ACTIVELY I NHf B ITED 
,:]:;.,:-'':..

BY SOME CENTRAL PROCESS WHICH IS ITSELF SUBJECT

To EXTlNcrroN oR rorslNHrBrrtoNr' THr oRGANIsM

APPEARS TO LEARN NOT TO RESPOND OR NOT TO TRANS-

MIT SENSORY ¡NFORMATION WHICH HAS BEEN WITHOUT

SIGNIFICANCE OR CONSEOUENCE lN THE PAST'.' 
,,,,:-,,,',"'

HAB I TUAT ION MAY REPRESENT A S IMPLE LEARNI NG ,r:,¡.:,:-:.r'.:,

PRocESS ... (1967, e" 641 ) .
,,,:: l,ì,:-,t:

DrrsrMAKESTHESAMEDlSTlNcTloN,BUTlNTERM'SoFcoNDlTloNlNq

VARI ABLEST

I r- rnr T NTENS I TY oF THE ST I MULUS l s I NcREASED,

THE REgPONSE WILL REAPPEAR, ONLY TO DISÀPPEAR

I,/ITH FURTHER REPETITIONS. ,A PTNIOD OF REST

W ILL ALLOl4l THE RESPoNSE TO RECOVER

SPONTA.NEOUSLY, BUT AS IN THE CASE OF THE

SpoNTANEOUS RECOVERY OF EXTINCTION, REPEATED

EXPER IMENTA.L SESS I ONS W I I.L F I NALLY CAUSE THE

BEHAVIOUR. TO DISAPPEAR MORE OR LESS

PERMANENTL Y" T¡I I S I-¡ST PO I NT I S ESPEC I ALLY
IMPORTANT BECAUSE lT lS THIS i,/HICH
D I FFERENT I ATES HAB I TUAT I ON FROM S ¡ MPLE

FArt GUE. (l OSA, P. 31 B).

AN ¡rrErqpÏ To coNcEPTUAL lzE A REL.AT loNsH lP BETvIEEN

HABITUA.TION AND CENTRAL CHOLINERGIC TRANSMISSION HAS BEEN PUT

FoRTH av CnRtroN (19668, 1968). BntEFLY, Hls EXPERTMENTAL

EVALUATtoN (orscRtBED tN DETAIL lN rHE urxr 0Hnerrn) INVoLVED

MEASURING THE LENGTH OF TIME A RAT EMPLOYED IN APPROACHING A

DRTNKING TUBE AS A FuNcTtoN oF PREVtous (72 Houns) rxeosunr

(naorruertoN) oR NoN-EXPosURE To THE cHAMBER lN vtHlcH Tl-lE TUBE

v/AS coNTAtNED, Tnr nNIMALS wERE DEPRIvED oF IIATER 24 nouRs BEFoRE
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TESTING. ANTICNOIINERGIC DRUGS ADMINISTERED JUST PRIOR TO THE

INITIAL EXPOSURE ATTENUATED THE SUBSEQUENT RAPID APPROACH TO THE

TUBE CHARACTERISTIC OF UNTREATED ANIMALS DUR¡NG THE SECOND

EXpOSURE. NON-TXPOSED SUBJECTS, COULD NOT BE D ISTI NGU ISHED

(onue-TREATED FRoM uNTREATED) or.r rnr BASls oF APPRoAcH LATENcY.

lr w¿s coNcLUDED THEREFRoM THAT ANTIcHoLINERGIc DRUcs DISRUPT

HABITUATION.
.'..,,,''il':

THr nflnflONSHlp IS SUccESTED A.S FOLLOWfNc FROM CnRLtONt" ;,:::..,:.-
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EARLIER (t0os1 coNTENTtoN THAT A cENTRAL cHoLlNERGlc sYSTEM

EXISTS WHICH ANTAGONIZES A SECOND SYSTEM THAT FUNCTIONS TO

AcT I VATE BEHAV t oUR, ClRl-toN oFFERS SEVERAL L I NES oF EXPER I MENTAL

EVIDENcE lN SUppoRT oF HIS HYPoTHESIS. He RrASO¡'lED THAT, lF THE

NOT I ON VJERE CORRECT, I NCREASED ACT I VATI ON AND DECREASED

CHOLINERGIC ACTIVITY SHOULD PRODUCE QUALITATIVELY SIMILAR EFFECTS'

Inorro, HE HAD EARLtER FouND (Cnnr-ron AND DIDAMo,1961) rHAr

ATROPINE OR SCOPOLA.MINE V/AS SYNERGISTIC WITH THE EFFECT OF

AMPHETAMINE IN REGARD TO INCREASING RESPONSE RATES IN A CONTINUOUS

ÀVotDANcE pRocEDuRE ('t ls AssUMÊo ev ClnLToN THÀT THE AcTtVATING

sysTEM ts ADnENrnetc), FuRtnrn, C¡Rlto¡l clTEs Sto¡¿¿ttrs (1953)

FINDING THAT ATROPINE DISRUPTED CONTINUOUS AVOIDA'NCE RESPONDING'

1.E., lT pRoDUcES EXcESSIVE PRE-APPRoPRIATE RESPoNDING, A rtLoSS

oF INHtB¡TloNtt, HE ALSo DEscRIBE.D THE NUMERoUS FINDINGS (r.o-,

BnAov, 1959; flrAnst, i 959; HrnnNstE tt't, 1958) rHAr RESPoND ING

DURING EXTINCTION IS PROLONGED FOLI-OWING TREATMENT WITH

scopoLAMlNE, AND BoREN AND Nnv¡nRols (1959) REPoRT rHAT
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scopoLAMlNE FACILITATES ACQUISITIoN (enrsuuleLY BY lNHl BITING

NoN-StGNtFtcANT RESpoNDtNG). 0n rne BÀSlS oF SUcH rlNDlNcS

CnnL-rot't coNCLUDED:

Tt-tus, LEVEL oF Acr lvAT I oN couLD BE v IEwED As

CONTROLLING THE TENDENCY FOR ALL RESPONSES
'TO OCCUR WHEREAS AN INHIBITORY CHOLINERGIC

S YSTEM WOULD ACT TO ANTAGON I ZE TH I S ACT I ON

ON NON-REINFORCED RESPONSES' TNE NTT RESULT

OF THIS INTERACTION WOULD BE THAT CHANGES IN

ACTIVATION WOULD RESULT IN CHANGES IN THE

L IKEL IHOOD OF OCCURRENCE OF ONLY A FEI'/

RESPONSES, THOSE THAT V/ERE REINFORCED

(1 e63, P. 27) .

THr eXpERtMENTAL EVIDENcE lS coNSISTENT IN SUPPoRT oF THE

HYpOTHESIS, BUT THE CONCEPTUAL ASPECTS ARE LACKING lN SEVERAL

I NSTANCES.

;:..;ii.r.:

r.,rli:: I

lr rs possrBLE (ns wls DtscussED lN DETAIL ABovE) rnlr

THE BEHAV I OUR DES I GNATED AS HÀB I TUAT I ON CAN BE CONS I DERED AS ONE

TypE oF ttsuppRÊsstNe AcTtoNtt BEHAVIoUR SIMILAR To EXTINcTloN, r .
l-l

lNHlBlTloN,ETc.lNrnctrHEPolNTlSESSENTlALLYl'/HATLED

CARLToN To A coNs I DERAT I oN oF THE RELAT I oN BETV/EEN HAB I TUAT I oN 
I

AND CHOL I NERG tC TRANSM ISS ION , Ytf , AFTER DO I NG SO, ClnllOttt tnrn 
::,¡,.r;,t

TRTES To LIMIT HIS DEFINITIoN oF HABITUATIoN. Fon rXnURlf, lN r,:,:.:,,.

,.]'.I,'

coMPAR I NG HAB ITUAT I ON AND A TYPE OF EXT I NCT I ON, HE SAYS' , ..-:

.,..THERE SEEMS TO BE A RATHER THIN LINE BETì/,/EEN

HABITUATION AND TEXTINCTION OF FEARf. IN SOTFT

CASES AN ANIMAL COMES TO A NEW SITUATION WITH A

SET OF RESPONSES TO STIMULI. AS N CONSEQUENCE

oF EXpOSURE TO THESE STIMULI, THE lNlTlAL
RESPONSES DISAPPEAR' A olsTlNcTloN cAN, HOWEVER,

BE MADE.
A nnr MAY Do oNE oF T\¡Jo ANTAGoN lsr tc rH I NGS

I N A NOVEL ENV I RONMENT. HT U¡Y SUPPRESS

BEHAVToR (arclusr oF FEAR) on Hr MAY MovE ABour

THE ENVIRONMENT AND THEREBY EXPLORE IT. AS N
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coNSEQUENCE OF TH I S EXPLORAT I ON, THE AN tMAL F I NDS

THAI- SOME ST I MUL I ARE NE I THER B I OLOG I CALLY

S I GN I F I CANT THEMSELVES NOR CORRELATED \.J I TH OTHERS

HAV I NG sucH s tGNt F I cANcE. Tnesr sr I MUL I THUS

LOSE THEIR lNlTlAL CONTROL OF BEHAVIORT THE

ANTMAL No LoNcER EXpLoRES THEMi lr ts lN THls
SENSE, RATHER THAN ONE HAVING TO DO WITH

suppREss I oN DUE To FEAR rgnr I HÀvE usED THE TERM

HAB r ruAr r oN (t ooe, e. 14) .

BorH "EXïtNcrtoN oF FEARtt AND HABtruATtoN AS DEFINED sy GAnLtoN

DO¡ I N FACT, I NVOLVE ACT I VE SUPPRESS I ON THUS, TOPOGRAPH I CALL Y,

THEy ARE NoT MUTUALLY EXcLUSIVE TYPEs oF BEHAVIoUR. Frln-INDUcED

SUppREsstoN oF BEHAVtoUR (ttrnrrztNott) HAs BEEN ATTENUATED BY

ArRoprNE rN ¡.cAR slruArloN (PrerrrrR AND JrNNv, 1957)- Tnus,

THE nNoN-BloLoGtcALLY stcNlFlCANT srlMULln Do Nor LosE THEIR,

t'coNTRoL oF BEHAVloRrt, THEy stMpLY sHIFT To coNTRoLLlNc rHE

BEHAVIOUR OF NOT ATTENDIN.G WHICH IS MOTORICALLY EXPRESSED AS

AcTlVlTy OR INAcTIVtTY AS THE cASE MAY BE. BrnnV¡oUR BEING A

DYNAMIC PROCESS CHARACTERISTICALLY DOES NOT OCCUR I N VACUO

(t .r.r I T ALì,/AyS HAS DETERM t NANTsi EVEN THE ETHoLoGIcAL coNcEPT

oF rtvAcuuM Acr lv lTy¡t ts Nor so coNcE lvEDi Lonruz, 1 967).

CoNsEeutNrtv, IHE DlsTlNcTloN BETWEEN NoT RESPoNDING DUE TO FEAR

OR DUE TO HABITUATION IS NOT NECESSARY EXCEPT POSSIBLY FOR

OPERATIONAL SPEC I FI CAT I ON.

C¡RlroN (1 968) DEFINEs ttBtoLoGlcAL stGNlF¡cANcEft lN THE

Dnnw¡NIAN sENsE oF THE TERM (ervrN NEURoPHYsIoLoGIcAL RELEVANcE

i,,.ir,l.
By MCLEAN, 1958); 1.8., A STIMULUS HAs BloLoGlcAL SlGNIFlcANcE IF ;'¡:;;;;1":i'

tT FUNcTIoNS tN EITHER SELF oR sPEclES PRESERVATIoN. Tnrnerone,

lT wouLD oNCE AGAIN FOLLOW THAT HABITUATED STIMULI DO NoT LoqE

CONTROL OVER BEHAVIOUR ONCE THEY ARE DETERMINED TO HAVE NO

::li'..i



24 :: -:

ttBloLoctCAL StcNlFlcANcEtr, BUï RATHER THAT THE oRGANISMTS ToTAL

ENV I RONMENT 3ry HAS tt 
B I OLOG ICAL S IGN f F lcANCErt, AND THAT

ttNOT RESpONDtNcrr tN RELATTON TO SOME OF THE STIMULI THEREIN

FACILITATES HOMEOSTATIC CONSERVATION AND IS MORE EFFICIENT IN ,"1.'..,.
at ,', ,',' ,'

cENERAL. SO, AGAtN, THE ORcANISM ACTIVELY DoES NoT ATTEND TO

cERTAIN STIMULI, THUS THOSE STIMULI DO CONTROL ITS BEHAVIOUR.

FuRrnrREVlDENcEToSUPPoRTTHEAcTlVESUPPRESSloN
..,,,,..j.,,.

:. -:.l

INIERPRETATION COMES FROM NEUROPHYSIOLOGICAL CORRELATIONS ',''':j".,

(TnoUesoN AND SpENcER, 1966), lr sEEMS RATHER wELL ESTABL IsHED .,,.',i,,'
't::;,,t':

THAT THE CNS EXERTS CONSIDERABLE CONTROL OVER ITS SENSORY INPUT

pATHÌ^iAys (Gnossr'lnN, 1967i HrRnanoez-PeoN, 1961 ; HrnNnNoEz-ProN &

BRusr-CnRuoNn, 1961; Kl¡¿sLe, 1965). A RrcrptoR tNPUr ls suBJEcr

TO ENHANCING OR INHIBITING INFLUENCES AT SEVERAL POINTS ALONG THE

sENSORY PATHVIAY, ALTHOUGH lNHlBfTloN sEEMS TO BE THE MOST

cHARAcîER IST I c AcÍ loN Inao I T toNALLY THE RET lcuLAR FoRMAT loN \4tAS

CONS I DERED THE PR I MARY SOURCE OF SUCH MOD I FYI NG I MPULSES

(L r v t NesroN, 1 959) J Hot/EVER, REcENT EV I DENcE sUGcESTS rHAT

sEVERAL oTHER pRoJEcT I oN sysïEMs ARE EQUALLY I NVoLVED (Mrscnrnsrcv

& RozeNScHrErN, 1969)].' Tnr ruNctloNlNG oF rHls sYSTEM ts

ELECTROPHYS I OLOG t CALLY CORRELATED TO BOTH THE TEMPORAL AND

SpAT I AL COURSE OF BEHÀV I OURAL RESTRA I NT, Fon EXA,MPLE, AT VAR I oUS

polNTS ALONG THE SENSORY PATHWAY, NEURAL ACTIVITY CAN BE OBSERVED

UNDERGOING VARIOUS DEGREES OF MODIFICATION IN ACCORDANCE \"/IÏH

s I MULTANEousLy occURR I Nc BEHAV I ouRAL HAB I TUAT I oN (Qnossul'N, 1 967) .

THe rROCrsS, BOTH NEURALLY AND BEHAVIOURALLY, CAN BE TEMPORARILY
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REVERSED By DtsrRAcrroN (sucn AS FoorsHocK oR srrMULATtoN oF THE

RET¡CULAR FORMATTOT.I), AND MOST EVTDENCE SUGGESTS THAT HABITUATION,

AND ITS CORRESPONDING NEURAL ACTIVITY, IS TOTALLY LOST IF THE

HABITUATED STIMULI ARE SUBSEQUENTLY UTILIZED IN CONDITIONING

(Qnnnr, llnxr, Rt opellr & Kosrr,rN, 1951; Gnlnr, Hnrr & ScHttE tDER,

19483 SurosKr, D rLollo & Gonvrzeno, 1 964). CoNsEeuENrLy,

CESSATION OF RESPONDfNG IS CORRELATED !,/ITH ONGOING NEURAL

Acrlvrry (rr.rrrnrrroN) l,,HrcH rN No wAy AppEARs vAcuous (t.u., rr

ls Nor A LAcK oR ABSENcE oF Acrlv trv) . t'Nor nrspoND lNett -

INcLUDING HABITUÀTtoN - THEN, HAs AN Acl'tV.E NEURAL SUBSTRATE.

HowrvrR, tr ts srtLL Nor cLEAR wHETHER THE INHtBIToRY AcrloN IS

EXPRESSED AFTERENTLY OR EFFERENTLY.

Frt'rrr-ly, THE !vELL-ESTABLtsHED BIpHASIc AcrtoN oF sEVERAL

NE.UROHUMOURAL TRANSM I TTERS, I NCLUD I NG ACETYLCHOL I NE, MAKE THE

POSTULAT I ON OF TIIO NEUROTRANSM I TTER S YSTEMS I NTERACT I NG TO RE.QULATE

AcrrvATtoN NoN-pARstMoNlous. DIFFERENT coNcENTRATIoNS oF THE

SAME NEUROHORMONE cANr UNDER RELEVANT CONDITIONS, FUNCTION AS

ETTHER ÄN rNHIBrroR oR A FActLtrAToR (r.o., THE MUscARlNlc AND

NtcorlNrc AcrtoNS oF AcETYLcHoLtNET Bunru, i963), THUS THE

PoSTULATED BEHAV I oURAL'NEURoHUMoURAL I NTERAcT t oN coULD BE

COMPLETELY CHARACTERIZED BY THE DIFFERENTIAL ACTION OF ONLY ONE

sySTEM (e.e., cHoLlrurnetc). THr aeH.AvtoURAL cHANGEs FoLLotlllNG

DOSAAE WtTH MUSCARTNIC ANTIcHOLINERGICS, FOR EXAMPLE, COULD

coNcElvABLy BE DUE ro A NlcorrNtc AcrtoN (Bovrr-Ntrri, 1966).

.:i
i.ij

l.ItrH tNcoRpoRATtoN oF THE ABovE DlscussED coNSIDERATIoNS,
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(tooe) orr-ens n

I OURAL

cNsAPPROACHES TO DEFINING THE ROL.E OF ACETYLCHOLINE IN

FUNCT I ON I NG, AND CONVERSELY, THE ROLE OF ACETYLCHOL I NE r N

BEHAV I oURAL pRocESSES, TnrsE MoD r Ft cATl oNS RENDER THE coNcEpr

ESSENT¡ALLy TNDEpENDENT oF ANy LocALtzATroN FALLAcy. HrerrulttoN

BECOMES MERELY

MEASUREMEI.TT) OT

REpRESENTATI VE ( r,"E., THE BEHAV I OUR CHOSEN FOR

CHOTOMY OF TOTAL POSS I BLE

oR supPRESS l Nc lcr r oN). I r cls

OF ACT I VAT I ON ENCOMPÀSSED BY

ONE SIDE OF THE DI

BEHAVTouR (',u.r. BEHAVr NG AcrrvELy

THEN BE POSTULATED THAT THE LEVELS

TH I S RANGE MAY VARY I N A SYSTEMAT IC AND PRED ICTABLE WÄ,Y \,/ ITH

cHANeES rN THE TorAL LEVEL oF cHoLl NERc rc Acr tv try, K¿e p t NG r,t trH

rHE NEURoLoc r cAL ANALocy, A B r ocHEM r cAL ttMAss Acr l oNtt coNcEpr

(Lnsutev, 1941) HAS rHUS BEEN rNrRoDucED.

ClnntFytNG THE NorloN EXpERtMENTALLy REeuIRES A NUMBER oF

pARAMETR tC SpEC r F tCAT loNS \,/H tCH, CONS I DERED AS A TOTAL.I"TY, SHOULD

REVEAL THE NATURE oF THE RELAT r oNSH l p. THr pnn¡METR r c vAR r AT I oNS

TH.AT REQU IRE SUCH ELABORAT ION CAN BE SUBSUMED W ITHI N FOUR GENER¡,L

cLASSEs¡ 1.) ennnuncoLoctctu, 2.) MorrvATroNAL, 3.) srrMuLUS

vARTABLES n¡rn 4.) nrsnoNSE cHARAcrERrsrlcs. ln nrs sruDrES,

C¡RlloN (19ô8) pRESENTS EXpERTMENTAL ASSESSMENTS oR EXpLANAToRy

ELABORATIONS OF A FEW RELEVANT POINTS, BUT MOST MAJOR ISSUES ARE

LEFT UNIRESOLVED.

I N neenno To pHARMAcoLoc r cAL coNS r DERAT r oNS, C¡nlroN (1 968)

!'iAS F IRST CONCERNED W ITH T,/HETHER THE EFFECT S IMPLY REFLECTED SOME
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lDlosYNcRAT¡C CENTRAL OR PERIPHERAL ACTION OF SCOPOLAMINEi HE

coNcLUDED r r DoEsNt T BEcAUSE ATRoP I NE HAS THE sAME EFFEcr. THr

NON-EFFECT I VENESS OF METHYLSCOPOLAM I NE WAS OFFERED AS SUFF I C I ENT

VER I F ICAT ION THAT THE EFFECT OF THE NON-METHYLATED CONGENERS V,IAS

SpECtFtCALLy CENTRAL, THe LACK OF EFFECT oF SODIUM PENTOBARBITAL

AND AMPHETAM I NE WAS CONS I DERED ADEQUATE VER I F I CAT I ON THAT THE

INCREASED APPROACH LATENCY WAS UNIQUE TO THE ANTICHOLINERGIC DRUGS

EMPLOYED. TNESE ISSUES ARE OBV IOUS AND BAS IC, AUT CANI-IONT'S

ATTEMpTED RESoLUTIoN ls FAR FRoM ADEQÙ¡rr ron AN uNcoMPRoMlsED

CONCLUSION THAT ATTENUATION OF HABITUATION IS QUE TO ATTENUATION

oF A cENTRAL cHoLtNERclc MEcHANISM. PnIMARY To ESTABLISHING THAT

A DRUG EFFEcT (or nNv KIND) ls tN FAcT DUE To PHARMAcoLocIcAL

ACTIONS OF A NON-ARTIFACTUAL NATURE INVOLVES THE GENERATION OF A

DOSE-EFFEcT CURV[- BeClUSf OF THETR NOTORIOUS BtPHASIc ACTIoNS

(G.orn, i96B), rHls ts EXIREMELY IMPoRTANT lN REGARD To rHE EFFEcTS

oF cHoL I NERG I c AcENTs. FoR rxAuele, Mrnn t ll (1 969) FouND rHAI Low

AND HIGH DOSES OF ESERINE IMPAIRED PLACE LEARNING BY MICE WHILE

INTERMEDtATE DoSES HAD No EFFEcT. ltt THElR REcENT DIScUSSloN oF

THE PROBLEMS INVOLVED IN ASSESSING CHOLINERGIC-BEHAVIOURAL

RELATtoNSHtpS, }{EISs AND HfllER EMPHASIZE THE PolNr MoST STRoNGLYI

TnE rvtluATl oN oF DosE-RESPoNSE FUNCTI oNS ls I ND ls-
PËNSABLE I N STUD I E5 OF DRUG-BEHAV I OR I NTERACT I ONS.

All¿osr EVERY PHARMAcoLoGtcAL AcrloN MUsr BE DEALT

wtTH lN sucH TERMST'OF COURSE. BUr lT ls MoRE THAN ;::
A CL tCHE. ltt StuO IES A IMED AT BEHAV IORAL MEcHAN ISMS, ii:i:j

THERE ARE BOUND TO BE COMPLEX DOSE-BEHAVIOR

FUNCTIONS THAT, MOREOVER, CHANGE lN CHARACTER WlrH

THE BEHAVIORAL PARAMETÉRS. IT IS ALWAYS A GRIAT

TEMPTATION TO AVOID THE TEDIOUS SAMPLING OF A WIDE

RANGE OF DOSE LEVELS. .. 'ururonTUNATELY, THERE ARE 
:
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S IMPLY No SHORTCUTS. P ICK I NG Jt.JST ONE . TREATMENT LEVEL,
ESpEC I ALLY FROM A NON-MONOTON I C FUNCT ¡ ON, CAN EAS I LY

MfSLEAD THE INVESTIGATOR, BECAUSE HIS INTERPRITATION
DEPENDS UPON THE PO¡NT ON THE FUNCTION HE HAPPENS TO

cHoosE (i sos, P. 1 35) ,

THus, ALL oF CnRlroNt s, (t S0a) coNcLUS r oNs ARE sER r ousL y coMpRoM I sED

..'.':,1.'

BY A DEFICIENCY IN REGARD TO THE FUNDAMENTAL POINT THAT HE OFFERS

No DosE-EFFEcr DATA. At'tv corurrNTloNS THAT DEVELoP FRoM Hls

sruDIES MUST BE coNStDERED tN THIS pERSPEcrlvE- ConvrRsrtv,

sTABLE MoNoroNrc DosE-EFFEcr RELATIoNSHIps (on rnrtn r-lcx)

BETV,/EEN HAB ITUAT ION AND TREATMENT W ITH THE VAR IOUS DRUqS WOULD

GREATLY SUBSTANTIATE CLAIMS RELEVANT TO SPECIFICITY OF ACTION.

EvtN oosE-EFFEcr cURVES ARE Nor suFF I c I ENT EV I DENcE oF A

FUNCTIONAL RELATIONSH¡P BETI"/EEN DRUG ACTION AND CHANGES IN AN

oRGANlsMts STATE (u-n., tN THE tNSTANcE oF coMPETITIVE ANTAGoNISM,

Hnllsz, FonuAnrr, & Mnnnlzzt, 1969). AoDlrloNAL VERtFlcATloN cAN

BE OBTAI NED FROM AN ASSESSMENT OF ANTAGONISM RELATI ONSHI PS

(BourHlLlr, 1961i þnowN, 1963, 1966r; Dnvts, 1965; Hrtsr & BoÈr,

1962; JrNxy & flrrlv, 1959). lnsrEAD, G¡Rltot¡ (tSOA) urILlzES THE

CONTENT I ON THAT ANTAGON I STS SHOULD HAVE D I AMETR I CALLY OPPOS I TE

EFFEcTs oN THE BEHAVtouR, BETNG MEASURED (,.a., lF ANTIcHoLINERGIc

DRUGS DISRUPT A BEHAVIOUR, PARASYMPATHOMIMETIC AGENTS SHOULD

FÀclLtTATE THAT BEHAvroun). TnE HABlruATloN TEcHNIQUE oBVlousLY

DOES NOT LEND ITSELF TO AN ANALYSIS OF THIS TYPE, THEREFORE

:."t''ì

G¡nlf OU OFFERS RELATED, BUT C t RCUMSTANT IAL, DATA AS SUPPORT. l;1'1-t'i,

Sprc r FlcALLy HE usro Wsl TEHoRsErs (1 959) REPoRT THAr PRE-TREATMENT

\"/ITH ATROPINE RETARDS DISCRIMI.NATION LEARNING lIHILE ESERINE
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FAclLtrArES tTs AND A FINDING BY RussEl-l- (1958) rnlr AN ANrl-

cHoLtNESTERASE AGENT FAcILjTATES LEARNINc, As polNTED oUT EARLIER,

HoWEVER, MERn t ll (1 969) FouND rHAr ESER I NE I MPA t Rs LEARN I Nc. I N

ANy ¡NsTANcE, C¡nL-toN( S MEASUREMENT oF HAB IIUAT loN DoES ALLow A ,.,,,' ..
t,,,t,,,',,,1 

,

DtREcT ASSESSMENT oF ANTAGoNISTIc INTERAcTIoNS. ltt loolTloN SUcH

AN APPROACH WOULD BE ESPEC I ALLY APPROPR I ATE TO MUSCAR I NI C ANT I-

cHoLtNERctc AcENTS STNCE lT HAS BEEN LoNc ESTABLIsHED (Fnnzten, .,.,,,..,
¡.,,-:,,]:'.1

1B7O) THAT THEv ARE VERY SPEclFlc lN ïHEIR ANTAcoNISM RELATIoN- i:',''1-.,..:'
sHrps (lNNrs & NrcxrRsoN, i965). lr rHE ANrtcHoLlNERclcALLY-INDUCED i...r'.ir,

:;t';,tii

ATTENUAT I ON OF HAB I TUATI ON COULD BE SELECT I VELY ANTAGONI ZED BY

PARASYMPATHOMIMETIC AGENTS, A COGENT ARGUMENÏ FOR EXISTANCE OF THE

POSTULATED ACT I ON WOULD BE ACCOMPL I SHED.

A VrnY I MFoRIANT ASPEcT. NoT coNS I DERED I N THE FoRMULAT I oN

OF CARLTONTS HVpOIHESIS INVOLVES THE PROFoUND EFFEcT THAT MANY

ANTICHOLINERGIC SUBSTANCES HAVE ON THE INGESTION OF FOOD AND WATER

(CrcrRo & MyERS, 1968; ConeN, 1966¡ GnossunN, 1967; Scur¿tDr, MoAK &

{nxfirrrn, 1 958) i t .8., rHE MoT I vAT I oNAL AsPEcTS. THEsr EFFEcTS

COULD VERY POSSIBLY ACCOUNT FOR MANY BEHAVIOURAL CHANGES PRESUMED

TO BE DIRECTLY AFFECTED BY VARIATIONS ¡N CHOLINERGIC LEVEL -

ESPEC I ALLY WHEN THE BEHAV I OUR BE I NG MEASURED I S COST I NGENT ON

DEpRtVATtoN-INDUcED DRIVE (oa ls cERTAINLY THE cASE wlTH CARLToNTs

HAB I TUAT I oN MEASURE ). HoWrVen, I N GENERAL, THE RELEVANT EXPER I -

MENTAL EVIDENCE IS NOT CONDUCIVE TO AN EXPLANATION OF THE EFFECTS

I N TERMS OF I NTERACT ION \"/ ITH TI-I.E PER I PHERAL ACT I ONS OF ANT I-

cHOLtNERelc DRUGS (t.n.¡ THE MYDRIATIc, ANTlsPAsMoTlc, HYPoTENSIVE
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oR ANTIStALAGoGUE EFFEcTS oF THE TRoPtc AclD EsTERS), THuS suG-

GESTING poSSlBt-E IMPLIcATIoN oF THE CNS. lN FAcf, THE EFFEcT oF

ANTICHOLINERGIC DRUGS ON BEHAVIOUR lS QUITE OFTEN OPPOSITE TO

WHAT VJOULD BE PRED ¡ CTED FROM THE CONCOMM I TANT PER I PHERAL ACT I ONS

(Bonrr.'r & Nnvtnno, 1959). lN VlEtlt oF rHE METHoDoLoGIcAL sIMPLIcITY

THAT sucH sTUDtES ENTAIL (sucu AS VARIATIoNs IN DEPRIvATIoN TlMEs,

vAR tAT tONS lN TypE OF RE TNFORCEMENT, DETERM t NAT ION OF CONSUt"lPT I ON

cURVES, ETc,), THE¡R NoN-coNSt,DERATloN REPRESËNTS AN UNTENABLE

OMISSI ON AND NEGLECTS A STRONG L I NE OF EV IDENCE FOR CLARI FYI NG

rHE ASSoctATtoN BETWEEN THE ANTtcHoLINERSIc ACTIoN AND THE CNS'

ST II,¡UI.US SPEC I F ICAT I ON IS BAS I C TO AN ANALYS IS OF ANY

BEHAVtouR, INcLUDING HABtTUATIoN (DEEsE, 1958; FeRsrrR& SKINNER,

19573 Pnvtov, 1927), AND DRUc-BEHAVIouR lNrERAcrloNS ARE

FUNDAMENTAL To ANy psYcHoPHARMACoLoGIcAL EVALUATIoN (BnoWN, 1965;

1967; BnowN & RTcHARDS, 1966; GoLLus & Bnnov, 1965; KtenurN, 1965;

PENrcx & FlsHrn, 1965; StounN, 1953; l,Irtss & L,rttrs, 1959).

DEMoNsTRATtoN oF sTtMULUS coNTRoL ('.t", THE RESPoNSE VARIEs

SYSTEMATICALLY AND PREDICTABLY VJITH VARATIONS OF A STIMULUS

pARAMETER) lr-r-oWs ST TMULUS SPEc lF lcATtoNr AND DRUc-BEHAV louR

I NTERACT I ONS ARE SHOWN BY MOD I F TCATI ON OF AN ESTABL ISHED DRUG

EFFEcT AS A FUNcTIoN oF sTIMULUs ALTERATIoNS' (A cr-nsslc EXAMPLE

tS THE AcGREcRATE ToXlc¡TY EFFECT oF AMPHETAMINE, THtEssrn, 1964).

C¡nuToNIS ANALYS I S oF ST IMULUS I NFLUENCE CENTRES ON THREE ASPECTST

1.) MEMoRy DEFlclr, 2,) DlssoclATloNr AND 3.) ruorloNAL

C ONTE XT.

f/-.):-:

::,.t''

ii:'.,i
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TnEnE ls coNSIDERABLE cLlNlcAL EVIDENcE To SUGGEST THAT

ANTtcHoLtNERctc DRUGS ARE AMNEslc AGENTs (lNNrs & l{tcKrnsoN, 1965).

Sor4r nNIMAL sTUD IES SUppoRT THE coNTENT loN, (Clnr-roN & Voe el,

1965), orHERs Do Nor (.r"., Hauaune, 1967t REPoRTS rHAr ANrl-

cHoL I NESTERASES, NOT ANT I CHOL I NERG I CS PRODUCE RETROGRADE

AMNESTA)- CnnlroN (1968) pRESENTs EVIDENcE t,lHIcH ALLows HIM ro

CONCLUDE THAT ANTICI'IOLINERGICS DO NOT PRODUCE AMNESIA

(scoeor_nUtNE-TREATED RATS EXPoSED TO AN AUDIToRY STIMULUS

ASSocIATED},/ITHFooTSHocKSHo!\lEDEVIDENcEoFRETENTIoNINTERMS

oF AVotDANcE BEHAVloun 4B HoURS LATER), AND THEREFoRE THE EFFEcT

IN THE HABITUATION TEST IS NOT SIMPLY EUE TO AMNESIA.

I r Hns BEEN DEMONSTRATED THAT COND I T I ON I NG EXPER I ENCE

DURING THE cOURSE OF A DRUGTS EFFECT DOES NOT TTTRANSFERIT TO

THE NON-DRUG STATE - 1.8.2 THE CONDITIONING BECOMES DISSOCTATED

BET!,iEEN rHE DRUG AND NoN-DRUc srATES. (Brr-r-rV ILLE, 19641 Clnnr,

Burr-¿R S- ftosNrn, 1969; Hr tsrrp, 1958¡ Ovrnrot't, 1964i SAcns,

!{eruennrtN, & KLEIN, i966), lr rHUs APPÈARs rHAT rHE DRUG EFFEcT

ACTS AS A D¡SCRIMINATIVE STTMULUS FOR THE CONDITIONED BEHAVIOUR'

()aVtOUSI-Y THESE CIRCUMSTANCES OFFER A POSSIBLE EXFLANATION OF THE

EFFEcT oBTAINED lN GARLToNts HAsITUATIoN cIRcUMSTANcES. HoV/rveR,

ClnL-rON CONTENDS THAT THE OBTAINED EFFECT lS NoT DISSoCIATION

BEcAUSE NoN-ANT I cHoL I NËRG I c DRUGS (AueHrteu t rur, PENToBARB I TAL)

ARE INEFFECTIVE. THT CONITNTION IS BASED ON THE ASSUMPTION THAT

DRUG EFFECTS . AT LEAST WHEN ACTING AS INTEROCEPTIVE DISCRIMINA-

TtvE sTlMULl - ARE QUALITATIvELY AND QUANTITATTVELY IDENTICALi

I;;:?'-+;
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SUCH AN ASSUMPT I ON I S BOTH PHARMACOLOG I CALLY AND PSYCHOPHYS I CALLY

D UB I OUS.

F t NILLV, cAnlroru oFFERS EXPERI MENTAT I ON DES I GNED TO SHOW

THAT SCOPOLAMINE DOES NOT INHIBIT THE EXTINCTION OF CONDITIONED i r¡..:.',

... a.a,,,.r,,,

FEAR- Tue otFFIcULTY lN ATTEMPTTNG To MAKE A DlSTlNcTloN BETWEEN

ttEXTtNcrloN oF FEARTl AND HABrruATloN HAS BEEN PREVIoUSLY DlscussED-

AS EXpEcTED THE DIFFERENcE cANN6T BE cl-EARLY ESTABLISHED. CeRlroN
i;;t;.;,,'¡¡r':,'.i;,;,

i.-:-.:I r: i: I

H I MSELF STATES ¡ ::::'i''']:::::

TnenE rs A FTNAL quALlFlcATloN. THts TxpERIMENT

I NVOLVED COND I.T I ONED FEARr tIHEREAS THE FEAR, I F

ANY, THAT COULD OPERATE lN OUR EARLIER STUDIES lS

oF THE uNcoNDITtoNED vARtETY. THus, lF oNE ls ro
ACCEPT THE LA.CK OF EFFECT OF SCOPOLAM IN'E ON

EXTINCTION OF FEAR AS NOT AN IMPORTANT FACTOR IN

THE EARLIER WORK, IT MUST BE ASSUMED THAT RULES

ABOUT ONE KIND OF FEAR WILL APPLY TO THE OTHER'

THE eesr IHAT oNE cAN sAY AT THls Po¡NT ls THAT

I NTE RPRETAT I ON OF THE EFFECT OF SCOFOLAM I NE I N

TERMS oF HABlruArloN (ot I ¡v uslNG THE rERM)

tS AT LEAST NOT CONTRADICTED BY THE LACK OF

EFFECT OF SCOPOLAMINE ON THE EXTINCTION OF

coND r r r oNED rrrn (i 968, pp. 1 6-1 7) -

JUST NS IT IS PHARMACOLOGICALLY IMPRUDENT TO ASSIGN AN

EFFECT TO A DRUG ON THE BASIS OF ONE DOSE' lT ls BEHAVIOURALLY

INCAUTIOUS TO ASSUME AN EFFECT ON THE BASIS OF ONE RESPONSE

MEASURE. GnnlroN (t OOS) rurlovrD APPRoAcH To rHE DR I NK ING TUBE '. '',',¡t;.,

AS THE ONLy MEASURE OF HABITUATION. Tnenr lsr HowEVER' AT LEAST

oNEADDITIoNALcoNSIDERATIoNINVoLVEDINTHEUTILITYoFTHIS

MEASURE. lr ts !íELL ESTABLISHED THAr MosT TYPES oF ANrt- iìl'itij:lr,'iìi.,]
l :,1,: ì't;rn..

CHOL ¡ NERG I C DRUGS EFFECT I NCREASES I N SPONTANEOUS OR GENERAL

MoToR ACTtv try (Me vrns, Roee Rts, Rlc tputt & DotøtNo, 1964¡ LlewlN,

sHunnnsrn & Aeooo, 1 963; l|¡nrrlY & 0t sut-t- tvAN, 1969) . Sucn ¡N

;il
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ACTION COULD HAVE PROFOUND INFLUENCES ON THE APPROACH LATENCY

MEASURE. Dunlne INtrtAL EXPoSURE To rHE STIMULUS - THE

HABIT.UATING EXPERIENCE - INCREASED GENERAL ACTIVITY COULD RESULT

tN EITHER INCREASED HABITUATION, BECAUSE THE ORGANISM ENCOUNTERS

AND INVEST¡GATES MORE OF THE RELEVANT ENVIRONMENT PER UNIT TIME,

OR DECREASED HABITUATION, BECAUSE OF DECREASED EXPOSURE PER UNtT

oF sTtMULATtoN (,.t-, LESS rlME ro ATTEND ANY oNE lsercr). Tnr

FORMER ASSUMPTION, AND THE ONE COMPATIBLE WITH THE OBTAINED RESULTS'

I NDEED SEEMS TO BE THE MOST PLAUS I BLE I N THAT THE EFFECT OF

BEHAV I ouRALLy sT I MULAT I Nc DRUGS (er oosrs rnnr I NcREASE cENERAL

AcTlVtrv) srrus To ALSo BE LARGELY FAclLlTATlNc lN RESPEcT To

ATTEND I Nc (Dor,r r r.ro, Cllpwrll & Hr rurr, i 965¡ DovLe , 1961 ; DunruAN,

196\ Got-Lue & Bnnov, 1965; Hr¡nsr & l,lHallN, 1963; Hunr &

KnrvArurr, 1966; .leRvlrc, 1964; KoRnrlsrv, 1958; (osunN, 19649

TRlrnNo, 1 966; l¡Iruzrl & Rurnlroer, 1 962). Howevrn, I r l,\louLD BE

IMPORTANT TO DIRECTLY EVALUATE THE INTERACTION B.ETWEEN THE

HABITUATION MEASURE AND THE ORGANISMTS SENERAL ONGOING ACTIVITY

LEVE L.

JT IS ALSO POSS IBLE THAT THE LATENCY RESPONSE ITSELF tS '.":,',:
t,jli.,t 

,t ,

A DIRÉCT RESULT OF DRUG ACTION RATHER THAN PREVIOUS EXPOSURË

coNDtTtoNS. THgnr ls EVIDENcE rHAT BoTH rHE PERIPHERAL (lNr'rrs &

N ¡cxrnsott, 1965) AND BEHAVI ouRAL (Bnowlr, 1967) EFFEcrs oF ATRoPINE 
,,:,,,,,¡,,

AND ScopoLAM t NE ARE oF SUFF lc IENT DURAT loN (ue ro 72 r-rouns ) To :iì'l:'ìi¡:

HAVE SUCH AN TNFLUENCE. A¡r ANCTLLARY RESPONSE MEASURE' SUCH AS

MoToRAcTIVtTY,VìIoULDPRoVIDEANEVALUATIVEBASISFoRASSESS¡NG
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THAT POSSIBI.LITY.

Bv rvplovtNG oNLy oNE DosE oF A sTIMULANT (ll,trHrrnr',trNr)

AND A DEpRESSANT (erruroaARBtTAL) onue ro DEMoNSTRATE THEIR

coMpÀRATIVE LACK OF EFFECT ON HABITUATIoN, AND TO THEREBY

SUPPOSEDLY RULE OUT ANY POSSIBLE INTERACTION WITH GENERAL LEVELS

oF AcT¡V tTy, C¡,RI-rOru HAS oNLY coNFoUNDED ANY coNcLUS loNS' BorH

DRUGS ARE BEHAVIoURALLY BIPHASIc lN AcTtoN ('*a', EFFEcT DoSE-

DEpENDENT tNcREAsES oR DEcREASEs oF AcTlvtTY) AND THosE AcTloNS

D r FFER !r r rH D I FFERENï REsPoNSE MEASURES (BnowN, 1 963, 1 9664¡

Gor-Lua & Bnno v, 'l 965; Owrn, 1 960¡ SH¡nrlrss, 1 965) - Tnus,

CONSIDERABLE ADDITIONAL EVALUATION IS NECESSARY TO ANY CONCLUSIONS

CONCERN I NG RESPONSE VAR I ABLES}

CoNstQurNtLv, AS wAS succEsrED ABovE, I F EACH oF THE

pARAMETRIC lssuEs cAN BE RESOLVED, COLLECTIVE CONSIDERATIoN \¡1ouLD

AL.LOW A GENERAL CONCLUSION REGARDING THE PROBABILITY OF THE

ANTtcHoLINERGIcEFFEcToNBEHAVIoURALSUPPRESSIoNBEINGcENTRAL.

Tnr puRrosE oF THE EXPERIMENTATIoN REPoRTED lN THE FoLLoWINA

sEcTloNS ls To LEND SUCH PARAMETRIC sPEClFlcATloN, THEREBY

ASSESS I NG. THE EFF I CAC Y OT GARITONI S (1 963) HYFOTHES I S (NT I-TRST

To THE EXTENT oF THE coNcEPTUAL MoDlFlcATloNS DETAILED EARLren).



CHAPTER I I

METH ODS

THE GENERAL PROCEDURE FOR MEASURING APPROACH LÂTENCY

THE rxprRlMENTAL MANIPULATIoNS ro BE DEScRIBED ALL

REFRESENT VARIATIONS OF, OR ARE DIRECTLY RELATED TO SOME ASPECT

oF rHE METHoD DEVELopED av 0nRlroN (1S66e, 1968-¡ G¡nltol'l & Volerl,

1965). CoNsreuENTLY lT ls BENEFIcIAL To F¡RST coNSIDER rHE BAStc

TECHNI QUE P;ER SE-

SueJ.ec.Ts

CF. MALE ALB I NO M I CE WE IGH I NG 1B-25 GRAMS l¡/ERE OBTÀ I NED
I

fnoV QueAEc BnrEo I ne FnRUs. S I ttcE C¡nltoN USED ALB I No RATS, TH t S

REPRESENTS A DEPARTURE FRoM HIS TECHNIQUE. THE ¡ruIMALS lIERE HOUSED

tN cLEAR pLASTtc MousE cAGEs (rrN een clor) vJtTH Åg L. lBlTUl"l AccESS

ro PuRtNn Mousr CHow nrup vJATER* Tnr clers wERE cLEANED DAILY AND

SToRED tN ïHE SAME RooM tN WHICH THE EXPERIMENTATIoN WAS CONDUCTED.

frMrrRltune, HUMID I TY AND I LLUMI NATtoN WERE NEARLY cONST.ANT

(wrrnrN THE RAN.GES spEc¡FIED BELot"t)-

App,qBnrus

THE EXnERtMENTAL cHAMBER vtAS A sMALL (eo.o x 15.0 x

10,0 o',ts.) NoN:GLoSSY BLAcK PLAsTlc MlcRoBloLoGlcAL MoUSE cAGE.

35
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TnE r- I D AND FLooR t,TERE coMpoSED oF 1B SaUor STA I NLESS STEEL W I RE

MESH HAVING 1.27 cM. opENlNcs. THf wtRE FLooR STooD 1.0 ct¡. ABoVf

THE PLASTIc FLooR, THT LID l,/AS ToTALLY REMOVABLE PROVIDING ACCESS

To rHE tNTERloR. A. ontNKlNG TUBE AeERTURE ttAS s lruATED lN THE 
:.,,ì,,,j,,:

cENTRE, 1.75 c¡¿. ABoVE THE t"/lRE FLooR, oF oNE oF THE 15 cv. LoNc 
':" :'

SIDE ì/'/ALLS.

TnE sr¡lNLEss srEEL DRI NKI NG TUBE AND !vlRE FLooR wERE
::':,i,i:: r:.r:.

WIRED TO A PULSE OPERATED DRINKOMETER WHICH, BY Vr|AY OF CONVENTIONAL ',',,'¡;¡-''':.;.-

ELECTROMECHANI CAL RELAY AFPARATUS , þ,C'll VATrD APPROFR IATE RECORD I NG r::l::,ì-,i
I t-;t,',1:.,.,

DEV I CES,

Dttq cHn¡¿aER I-LUMINATIoN wAS PRoVIDED BY A 1.25 x 1.75 ct'¡'

'

SeUARE DTFFUSE WHITE LIcHT cENTRED 1.75 cM. ABoVE THE VJIRE FLooR
, "

AND 4.29 cM. To THE RtcHT oF THE DRINKING TUBE. Tnr LIGHT SoURcE i

:

h/AS AN 1EE ¡¿lNtAruRE READour (Srnrrs 350) EMFLoYING A1 (0.5 wnrr) 
I

,

BULBS

FtouRr 1 pnovlDEs A scHEMATfc REPRESENTATIoN oF THE

APPARATUS.

9pe54r t o\s

A TYPICAL ASSESSMENT WAS CONDUCTED IN Th'O PHASES. THE

BAS lc Sc¡{EME cAN BE Fol-LoWED BY REFERENcE To F teunr 2- As c¡N ar

sEEN, THERE WERE TWo coNTRoL GRoUPS AND TWo TEsT GRoUPS. A eRoup

CONSTSTED oF SIX ANIMÀLS, THUs UTILIZING 24 sUa¡rcts FoR EAçH

ASsESsMENT. OUr or EAcH oF THE TWo GRoUPS WITHIN A coNDlTloN

'ERE 
EXposED ro THE .HAMBER FoR 1b ¡¡tNUTES AFTER TREATMENT -ld.|]-IIg!.L
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2_
THE DRtNKtNc TUBE BEING PRESENT.- TnrRerORE lN THE FIRST PHASE TWO

cROUpS !,/ERE DOSED WtTH A DRUG. EnCH MTMaER OF ONE OF THESE GROUPS

V,IAS INDIVIDUALLY PLACED IN THE RIGHT REAR CORNER OF THE CHAMBER

FOR 15 t',t truUte S j THE MEMBERS OF THE oTHER cROUP WERE IMMED IATELY

RETURNED D I RECTLY TO THE I R HOME CAcE. TUE COrutnoL GROUPS, !JH I CH

CONS I STED OF SAL I NE TREATED SUBJECTS WERE I DENT I CALLY HANDLED.

TnrnruENTS wERE ADM I N I STERED TEN M I NUTES PR I oR To rHE

tNtTlAL EXpoSURË. THe noN-EXPOSED ANIMALS WERE TREATED AT THE

SAME TIME AS THE EXPOSED ÀNIMALS.

AssEssurnrs l'/ERE MADE AT vARlous rIMES oF THE DAY lN A

ToTALLY NoN-SYSTEMATIC MANNER. ROOM TTl'4PERATURE AND HUMIDITY WERE

MA I NrA I NED coNSrANr Ar 21oC (] ao) nr'ro 3@ ar.LAr tvE HUM lD I rY

t! Wl. A 12 Houn oFF-oN LtcHr cycLE \^/AS tN EFFEcT Ar ALL rrMES

EXCEPT DUR I NG EXPER IMENTAL SESS I ONS WH I CH \¡JERE CONDUCTED W I TH ONLY

CHAMBER ILLUMINATION. ROOU IIGHT WAS TOTALLY ARTIFICIAL.

THr srcoruD pHASE BEcAN 48 Houns LATER WITH THE lNlTlATloN

oF vtATER DEpR I VAT I oN. Arren 24 nouns DEPR tVAT I oN, ALL SUBJECTS, 
l

BOTH pREV IOUSLY EXPOSED AND NOT PREV IOUSLY EXPOSED WERE AGA I N i::::,-,,:r.-
t;:.:,:.i:¡,:ì

PLACED tN THE RIGHT REAR CORNER OF THE CHAMBER, wHlcH THEN ,.,,,,,,.',.

. :j..:.'-.:

coNTAtNED THE DRtNKING TUBE, TUr f tvE FRoM lNTRoDUcTloN lNTo THE :': '."

cHAMBER uNTIL DRtNKtNG BEHAVtouR occuRREo (courncT wlTH THE TUBE) 
,'

14AS RECoRDED (erl,ro REFERRED To AS LATENcY). AN tu¡t-s THAT D lD

r'rì::;:-:::1r'

i-.ìr:r-:.::r l

2-As wlLL BE oBVIOUS, THIS ts stMpLY A MEANS OF ELIMINATING

THE INFLUENCE OF ANY APPROACH LEARNING IN THE ESTIMÀTE OF

HABITUATION THAT WILL FOLLOW.
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NOT RESPOND V/ITHIN FIFTEEN MINUTES WERE REMOVED AND ASSIGNED A

LATE NC Y VALUE OF F I FTEEN M I NUTES .

PHARMACOLOG I CAL PROCEDURES

. r.::. . .

::.:.::::.:

Tur oRues EMpLoyED I N THE vAR I ous EXpER I MENTS ARE L I srED,

ALONG WrTH RELEVANT ANCTLLARy tNFORMATtON, lN TABLE J. DorS WERe

usuALLy ADMINISTERED INTRAnERTTONEALLV (r.r.) AS SOLUT¡ONS tN 
r:;:,,,:.,,.

O.9% NÈCL AT A voLUME or 0.1 cc prn 10 eus. BoDy t¡/E rGHr. Ðos¡e r r.,, .

l4lAs EQuILIBRATED To MILLIGRAMS oF DRUG pfn l(lLocRAM oF TOTAL BoDy tì,-',,.,.
:i'', :::::

t,vE r GHr. CoNrnol ANr MALS REcE r vED s t M r LÀR volUMES or 0.9ft Nrct

(He nrnrrrR cALLED ttsAL ¡NEtt ). TnE Exce er roN To rHls pRocEDuRE \,/AS

AN EXPERIMENT INVOLVING INTRACRANIAL DOSAGE WHICH WILL BE 
:

DEscRtBED ELSEvIHERE. Ar-l sor-urloNS wERE pREpARED FRoM powDERED i

SALTS I MMED I ATELY BEFORE DOSAGE BY APPROPR I ATE ANALYT I CAL

TECHN I QUES.

Dostsr v/AS AccoMpLtsHED vJtrH srANoeno i.0 cc cApAc try

HypRoDERMrc syRrNcEs ATïAcnro ro 5/B tNcg 27 cAUGE HypoDERMrc

NEEDLEs (rxcrer FoR THE TNTRAcRANTAL rNJEcrroNS FoR lrHlcH AN

0.1 cc MrcRoLtrER syRr NGE vlAS EMpLovro).

As w¡s f ND I CATED ABoVE, TEN M I NUTE PRETREATMENT T I MES

WERE EMPLOYED FOR ALL DOSES OF DRUGS.

PARAMETRI C VARIATI ONS

PHnnl4¡coLqq tctr- 4ssrssþtENr or Dn,ue ¡no Dos¡e r V¡n Ilr toNs

CoMp¡r¡erLrry wrrn CnnlroNts (tsO0, 1968; CnnlroN & Vooel,
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1965) rEcHNreuE t,lAS ASsEssED By ÊMpLoYtNc DRUGs Ar DosES

APPROX IMAT I NG THOSE REPORTED BY H IM. SPCC I F I CALLY THESE !'/ERE

scopoLAMtNE (O.SZ ue ./r<e ,); ArRoprNE (tO,O ruto.f xe ")i MErHyLArRoptNE

(10-o vn./t<n, ); g-nr"'HErAMrNr (1,0 Me .lnn.): AND cHLoRpRoMAZ tNE 
,.,.j¡".,-:..,

ls,z ue.fKc.). lN ¿oorrloN, Dtrnln ll .o rta./xe-), ESERINE ':':: '

(o.se ue./xe.) lNo HEMrcHoLrNruM (o.s r.,re./re") wrnr TESTED Ar

THIS'TIME,
i ',Ì,', ,

DOSC-EFTECT DETERM I NAT I ONS \^IERE THEN ESTABL ISHED FOR 
..:..':;......

scopoLAM I NE, ATROp I NE, METHYLATRoP I NE AND D-AMPHETAM I NE. Dosrs
l¡- ''..-l,lì:

EMPLoYED\^/EREATO.5loe,,olNTERVALSASoUTLlNEDtruT¡alr2.

Ttatz 2

Dnues ¡ru0 Dosr ReneES Et'lptoyrp tN AppnoAcH LlrrNcy EVAlunrtoru

D nues Dosr RnNe r (r,re ./xc. )

Scopot-¡l"t I NE

Ar nop t trtE
MrruvltrnoPl NE

o-Avpnrrnv I ¡lE

0.032 - 3.2
1"0 - 32.O
0.32 - 3?"O
0-32 - 10.0

ANr¿eon I sM sTUD I ES VJERE CONDUCTED US I NG THE cOMB I NAT I ONS

OUTLTNED lN TnaLE 3. THE ¡eorulST WAS ADMINISTERED SIMUTANEoUSLY

VJ ITH THE ANTAcoN lST. Born, THUS, HAD A 10 t"t t NUTE PRETREATMENT

T IME.,

lN ¡OOtTION SCOpOLAMINE AND ESERINE WERE TESTED FOLLOWING

I NTRAcRAN I AL I NJEcT I oNS. Dos t Ne V/As AccoMPL I SHED BY rHE METHoD

o¡ H¡rry & Mcgonvrcx [1957) - A 21 qAUGE NEEDLE lvAs PASSED

PERPENDIcUL,ARLYTHRUTHEcRANIUMINToTHEBRAINFRoMAPoINT

i:,:1 ' : !i,Ì,i!:. '.tì
t:: r:. t;'tt.:, .

Irl1;:lÌ:;Ì¡.i

';t;'.r:ì:;rìr::.aÍ
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2.0 Mt4 To EITHER slDE

BASES OF THE P I NNA'

coNrA tNEo 0.0005 ¡¿e .

COMBINATION

(o.oot MG. )

(0.1 ruto.frce.

OF THE M I DL I NE PARALLEL TO THE ANTER I OR

l n¡rcr t oNS vJERE l N A voLuur or O.0i cc " wH l cH

scopoLAMlNE oR 0.0001 MG- ESERINE' A

OF I NT.RACRAN I ALLY ADM t NI STERED METHYLATROP I NE

AND INTRAPERITONEALLY ADMINISTERED ESERINE

) wns ALso EVALUATED.

T¡alr.3

Dnue AurncoN I sM RELAT I oNSH I ps Stuo t rp I N

ÀppnolcH LlrEncv PnocrouRr

Ae on lsr
D os r (ruo./xe . ) D Rue

ANr¡eorul sr
D osE (ve./re. )

D Rue

Scopolnu t ne

S c op otAt'¿ I nr
D t rnan

o.3?
o.32
1*0

EsrR t ur
Ttcn t ur
Tncn t NE

0,1
1.0
1.0

Mo.r rvtr,rq\¡l I r.rr.lur,Nc,rs I ¡tv,ol-v t ne ,D,r,pR lvAt,toN, It¡¿r ¡no, lN'cr'Nr'tvr'

Tne INFLUENcE oF DEPRIvATIoN LEVEL vlAs EVALUATED BY

ASSESS I NG THE LATENCy ÀTTENUÀT tNG EFFECT OF i o.o r"re "/KG. ATROP ¡NE

FoLLowtne3,6'lxo12nouRsDEPRIVATloNASWELLASrnEusunl24

HouRSr ScopolÀl¿ I NE wAS s lM TLARLY TEsTED AT A DosE oF 0' 32 t"te 'f rce '

As WELL AS AFTER 48 ¡,r'ro 72 Houns DEPRIVATIoN'

TnTINcENTIVEASPEcTSoFREINFoRcEMENTWEREASSESSEDBY

EMpLoYING CARNATIoN coNDENSED MILK oR Puntn¡ MousE cHot,v lN PLAcE

oF I/ATER, IN rnr INSTANcE oF THE coNDENSED MILK' lr t"tAS

sUBsTITUTEDINPLAcEoFcHoì¡/AsTHEoNLYAVAILABLEFooDFoRFoUR

DAYSPRIoRToTESTING"CHowwnsTESTEDBYPLACINGAPoWDERED
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QUANT I TY I N A SMALL I/IATCH GLASS UNDER THE APERTURE THROUGH \'/H ICH

THE WATER TUBE wouLD oRDINARILY PRoJEcr. Botn rooos WERE TESTED,

FOLLoWtrue 24 HOURS DEpRIVATION, lN CONJUNCTION hrlTH SCoFOLAMTNE

(o,sz va.f xo.) AND ArRoprNE (10" r',re ./nn.). ls ¡ootrtoN,

EVALUAT I oNs FoLLoW t Na 48 nNo 72 HoURS DEPR I VAT I oN WERE MADE W t TH

O.32 t,o-fKc. scopoLAMINE. tr{Rren WAS ALso TESTED wtr¡r 48 lt'to 72

HOURS DEPR IVAT lON. ,.'. .,

¡..1,r.:

W¡ffR CONSUMpT I ON FROM T I ME OF DRU6 OR SOLV¡NT I NJECT I ON ". ,. 
,

UNT I L THE IN.ST IGAT I ON OF DEFR IVAT I ON I1/AS MEASURED BY RECORD I NG

THE WATER LEVEL r¡.r 10.0 cc cRADUATED cYl-INDERS AFFIXED WITH

DRINKTNG TUBES AT 3, 6, 12, nxo 24 HOun INTERVALS OVER EACH oF

TV/O SUCCESSIVE DAYS. E¡CH SUBJECT WAS ISOLATED AND HAD ACCESS

oNLy ro trs ot"lN tND tv TDUAL wATER TUBE. THr cYL INDERS t',lERE

REFILLED AFTER THE Flnsr 24 HoUR PERIOD AND REMoVED AFTER THE

sEcoND 24 UOun PERTOD*

45

I',IITTN CONSUMPTION DURING ¡ 15 ¡¿INUTE EXPOSURE IN THE

PERIOD NORMA.LLY TERMINATED BY LATENCY RESPOND ING VJAS ASSESSED BY

EMpLoyt NG L I cKt Nc RArE (Nuuarn oF L I cKS pER 15 l¿t NUTES).

MEnsunrUrNT WAS AccoMPLISHED BY REcoRDING DRINKoMETER PULSES oN

AN ELEcTRoMAcNETIc couNTER. TnE oRUGS TESTED wERE scoPoLAMlNE

(O.SZ vta^f xe .), ArRoptNE (10.0 vo-f rce.), o-nurnErAMtNE (1.0 r.,1e ./

Kc,), AND MErHyLArRoplNE (10.0 r',re ./xo").

A cot4p¡n lsoN ltAS MADE oF THE EFFEcrs or 0.32 ue .f xe '

SCOPOLAMINE, WITH AND WTTHOUT THE DRINKING TUBE BEING PRESENT

DURING THE INITIAL EXPOSURE.

f.;,i':

lr::i
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TEsrs oF GENERAL I zAT I oN Acnoss Sr t vulus CoNo t r I oNS
=--1_-

THr cououR oF THE cHAMBER fLLUMINATIoN wAS vARIED BY

I NTERSpERS I Nc KoDAK l.ln¡rrrN Fl LTERS I NTo rHE cHAMBER I LLUMI NATI oN.

THr spectFrc vARtATtoNS EMPLoYED ARE DETAILED lN Tnstr 4. No r.::.

,';:l,t:;

CORRECT I ON WAS MADE FOR I NTENS I TY. TESTS hTERE CONDUCTED I'/ I TH ONE

OT EACH OF THESE COLOURS BEING PRESENT EITHER DURING INITIAL

EXPOSURE OR DUR I NG THE H.AB ITUAT I ON TEST I N SUBJECTS DOSED !I I TH :'
'::... r-

, -t.i,.-'i

0.32 ve ./nn. scoPoLAMt NE. 'r1:::i;

. l.irr,

Tnelr 4 ;'::t:::;':

0H¿R¡,crrn I sr I cs oF F I lteRs Usro ro
Vlnv CHlMerR lllut'l I NAT I oN

(Ensrr',rrN (ooex Co", 1965)

Dovt nnrur %

ColouR F t lrrn No. 14avrlrNern (uu) TRANSM t rrANcE

Rrp
Yr ll oÌ,¡

Br-uE

?9F
4

45

632.7
569. 6

486 .6

11 .O
81.7
2.8

Fl lcrEn I NG WH ITE L IGHT \,/As ALSo TESTED lN GRoUPS DoSED W t TH

0.32 r,¡e ./nn. scoPoLAMlNE. THr rllcKER wAS PREsENT DURING lNlTlAL

EXFoSURE lNn/on DUR I NG THE HAB t TUAT I oN TEST' Fr- I cKER WAS MA I N-

TAINED Ar A RATE oF rHREE FLASHES PER sEcoNo (rrs) ev

PAR.ALLELING THE CHAMBER LIGHT CIRCUIT WITH THE EXTERNAL

SYNcRoNIZATIoNoUTPUToFAPHYSIoLoGIcALSTIMULAToR.

EXrnANrouS AUDIToRY STIMULATIoN WAS INTRoDUCED BY DIREcTING

rHE oUTpUT oF A ttWHlTEtt NoISE GENERAToR (GrnennNoS, MoDEL 455C't

l',::,:
:' ..'. ' :| |



FREeuENcy spEcrRA 2O-2Or000 crs, 3os oowN m 20 nruo 20r000 cns.,

oprrMUM LV RMS ¡Nro 600 oHMS, coNTrNousLy vARTABLE) rnnouon lru

B-OHM 3 INCH SPEAKER AFFIXED TO THE CENTRE OF THE TOF OF THE

cHAMBER. ÏHE NoISE WAS MAINTAINED AT A CoNSTANT LEVEL

(6aos +3 ¡,s READ oN Sc¡r-E B or ¡ Bnurl & K¡nrn MooEl 2203

SouNo-r-Eve l MrtER) ron soME cRoups AND tt FL r cKEREDtt FoR oTHERS

(nr-renrulrELy oFF-oN AT A RATE oF TWo pER sEcoND¡ sl,JrrcHrNG wAS

ACCOMPL I SHED US I NG THE PHYS I OLOG I CAL ST I MULATOR AS DESCR I BED

loovr). Tursr coNDlrloNS wERE rMposED ETTHER DuRTNG rNrrtAL

EXposuRE, DUR T NG THE HAB r ruAT i oN tesr, oR BorH.

GrN.rR¡l Acr t v trv Mr¡s,unevrNr

THr spoNrANEous, RANDoM, cENERAL Acrtvtry oF tNDIvtDUAL

MrcE uiAS MEASURED By MEANS oF A FHorocËLL DEVtcE (Dnvts, 1961 3

lllr-r-, 1961; lssnc & Roor, 1956). .A c¡or¿tuM suLFlDE pHorocELL

(Cr-nr nrx CL-3) \^/AS AFF rxED ro rHE R tcHr s IDE oF THE pREV tousLY

DEScRI BED cHAMBER. lr wns pLAcED I N THE EXAcr cENTRE 15;0 cv.

FRoM E r rHER END AND 1 .75 ct'¿. ABovE THE FLooR. D t REcTLY ..oPPos I TE,

oN THE LEFr srDE, A sMALL LrcHT souRcE (t.s v' eENLreHr) vlAS

ATTACHED SUCH THAT IT FOCUSED D I RECTLY ON THE PHOTOCELL.

lnlrnRuprloNS oF THE LTGHT BEAM l"tERE REcoRDED, BY wAY oF

AppRopRlATE ctRcutrY, oN AN ELIcrRoMEcHANlcAL couNTER. Ftounr 3

PRESENTS A SCHEMATIC REPRESENTATION OF THE APPARATUS.

All rxrER I MENTS WERE coNDUcrED w I TH s I x suBJEcrs PER

TREATMENT. Encn tNDIVtDUAL ANTMAL WAS PLAcED lN THE cHAMBER FoR

i5 vtNUTEs v/rrH THE TorAL NUMBER oF BEAM INTERRUPTIoNS BEING

47
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RfCORDED.

Dosr-EFFEcr cuRVEs EMpLoylNG THE DRUGS AND DosES

(rN 0.5 Loci^ INTERVALS) rlsreo lNt TlsuE 5 wEnr ESTABLtsHED !'i lrH' lu

A TEN MINUTE PRETREATMENT TIME. S IUIi-NN DETERMINATIONS WERE MADE

t^lrrH A 72 aoun pRETREATMENT TtME EMpLoylNc MtcE rHAT HAD Nor BEEN

EXPOSED TO THE CHAMBER PREVIOUSLY, AND THOSE THAT HAD BEEN TESTED

AT TEN M ¡ NUTES (, ,t., nREV rouslv rxeosro ) . A eRour oF sAL I NE -r::-.;.
i,'1:;¡,:¡:.'

TREATED coNTRoL SUBJEcTS WERE TTSTED UNDER THE SAME PRETREATMENT t¡,'-':,"

CONDITIONS IN CONJUNCTION WITH EACH DRUG.

T¡sLe 5

Dnues ¡ru0 DosE RANGES Et'tpl-oyED lN
Acrtvtrv ExpTRIMENTS

Dnuas Dosr RnNor (r',re "/o".)

Sc orotA¡¿ ¡ rur

Arnop t xr
MrrHvtnrRoPt NE

g*APlrHrrnu tnr
MrrHvlpurN I DATE

D r rn¡N

0.1 - 3.2
i.0 - 32.0
o-32 - 10.0
o.32 - 10.0
0-32 - 1 0-0
0.1 - 3.2

Dosr-EFFEcr DATA FoR. ATRoPI NE AND METHYLATRoPI NE wERE

SIMILARLY OBTAINED EXCEPT ONLY THE TEN MINUTE PRETREATMENT TIME

\,/AS EMPLOYED AND THE DRUGS WERE ADMIN¡STERED INTRACRANIALLY BY

THE METH9D pREV I oUSLY DEScR I BED, THr p6SES USED Wfnr 0.001,

0-003, ¡no 0*01 Mc.

Gnoups oF MtcE WERE ALSo rEsrED FoLLowlNc Etrnrn 3, 6t 12t

l:i:.:
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24r 48 on 72 Houn DErRtvATroN oF EtTHER wATER, coNDENSED MtLK oR

LABORATORY CHOW. STPARATE GROUPS WERE USED FOR EACH DETERM I NAT I ON

(,.a., NoNE wERE pREVrousLv uxnoseo).

fHr scurur (r.e., urlLtzATloN oF EXposED, NoN-EXposED

SALINE AND DRUG TREATED GRoUPS) useo To ASSESS APPRoAcH LATENCY

!'i AS REpEATED wrrn 0.32 nNo i.O r.¿e ./*n. scopolAMt NE, lNsrrno or

LATENCY, HOWEVER, ACT I V I TY WAS RECORDED UNT I L I NSTANT OF CONTACT

l'JITH THE DRINKING TUBE.

ANC I LLARY MEASUREMENTS

Syt',tptounroLoG tcAL ASSESSMENTS t¡/ERE Rour I NELy cARR tED our

oN EVERy Mousr THAT wAS DosED. TntsE wERE AccoMFLISHED By A

QUALIFIED OBSERVER IN ACCORDANCE WITH ACCEPTED PHARMA,COLOGICAL

METHoDS (BrsrrnN, 1961; BRowN & Rrvrnv, 1964). TnE pREcrsE NATuRE

oF THE ASSESsMENTS MAy BE sEEN By REFERENcE'ro Trnle 27.

..4 .

l:l;: ì:,1 ¡

ii:.i:

i:'j. -.1
: - .:



CHAPTER ¡ I I

RESULÏS

PHARMACOLOGI CAL PARAMETERS

THE rNlrrAL sruDlEs vrHlcH REpLIcATED CnRrrol'¡ts (1966n,

',.,..,,.-'. 
.,

1968) EXeERTMENTs RESULTED lN scopolAMlNE, ATRopINE oR DtrnnN .,.,',',,,
",1- l.lrt:., r.

TREATED PRIOR EXPOSED GROUPS RESPONDING NEARLY IDENTICAL TO

,t :,,.'.,,t-;:., ,i'

NON-EXPOSED SUBJECTS, I .8., THE HAB ITUAT ING I NTLUENCE OF PRIOR Ìr'':"' :;:r''

EXpOSURE V/AS ABOLTSHED. MrrnVlernOPlNE, ESERINE¡ 9-AMPHETAMtNE,

CHLORPROM.AZ¡NE AND HEMICHOLINIUM TREATED AND EXPOSED SUBJECTS

SHOI,/ED THE RELAT IVELY SI-IORT LATENC I ES TYP I CAL OF SAL INE TREATED

PRIOR-EXPOSED ANIMALS.. EXICT VALUES ARE SUMMARI ZED I N TABLE 6'

S t eN t F I cANcE t,vAS DETERM I NED By EMpLoyt Nc A DoUBLE- l

:

cLÀsstFlcATroN (onuc-EXPosuRE) ANALYsIs oF VARIANCE (serr.rcr,

UI.¡pERwooo, DuI.IcIN & CorrON, 1968) , THE RESULTS OF WH ICH ARE

suMMARtzED rN flor-e 7. ln nll INSTANcEs, THERE lvAS A slcNlFlcANT
I -,. ,,' ,. ,

(r < O,O1 ) o t rrrnrNcE BETwEEN EXposED AND NoN-EXPosED GRouPS AND ': ''::::'

, ¡, ,'.,1 ' , ':'
BETWEEN ScopoLAM t NE, ATRop I NE AND Ð t rRnru TREATED AND sAL I NE ,i,"',','.,1',,,i:'
TREATED cRoups- THrsr DRUGS ALSo REVEALED A slcNlFlcANT INTER-

AcT I oN BETt,.rEEN DRUG AND EXPoSURE TREATMENT- Tn¡r rHe S I cNl F I cANT

F fOn INTERACTION WAS, lN FACT, PRIMARILY DUE TO THE MARKED ',.,;,'.
L1:::ì:r'1,.;:'. :

cHANGE tN THE sALtNE EXposED GRoups (on arrrnuATloN oF cHANGE lN

THE DRUc EXposED GRoups ) cl,r.r BE cLEARLY sEEN rnou F lcuRE 4-

51



TnaLE 6

Mr¡N AppnoAcu LrrrNcv V¡lurs (O.Ot MrNs) ron Srlrcreo DRuss nruo DosEs

DnucA

Scopor-AM r Nr*
Arnor ¡ nr*
Mrtn vl¡tnop I NE*
D ¡ rnnru
Esrn r Nr
o-AvrHe rnM INE'l
Ct¡lonpnovAz lrur*
Hr¡¿tcHoLtNtuM

Dosr
(ne ./r<e , )

l.P.

A, *r Nn r cArES DRUcs EMpLoyED r x trnrroNrs (1 s00s, 1 968) sruD r ES.
8,. +INDICATES THAT DRUG-TREATED EXPOSED VALUES A.RE NOT SIGNIFICANTLY DIFFERENT FROM THE

NON-EXPOSED VALUES' - INDICATES THAT DRUG-TREATED EXPOS.ED VALUES ARE NOT

SIGNIF¡CANTLY DIFFERENT FROM THE SALINE-TREATED EXPOSED VALUES.

o.32
i 0.0
10,0
1,0
o.3?
'l 

"0
Õ.¿.

0.5

Nor Exroseo
S¡ltur Dnue

1 36.6
133"8
128 "O
129.O
129.3
132.6
14?,4
1?-8.9

L2q
59"1
21^5
28.1
30.4
?7.O
39.1
31 .3

Ex pos ro
S¡L-¡Nc Dnue

28.?
24,6
25.6
20,3
¿Q.ó
28,1
26.3
27 -4

1\, ,

t:), r::.

:ij 1. :

137"0
1 32.8
¿3.O

12q 
^25. B

25.7
¿ó.Õ
e1 0

-BÈ.FFECT

+

I
+

: i. ,r:,

'.a,'i.

(n
N



IABLE I

AN¡r-vs f s oF V¡nl¡Ncr ron DRUc ÀND ExposuRE
GRoups E¡¿pr-ovlNe ArpRo¡cn LnlrNcv MEAsunr

53

Dosr/Dnue SouRce F*MS

o.32. vo.f xa.
Scopot-ttq t Nr

i o. O ¡¿o -/ on,
Arnop t Nr

Ilu.u MG,/ KG.'
MrrnvllrRoP I NE

1,O ve .lor-
D trR¡u

0,32 ue ./*n.
EseRt nE

i.O r"re./rce .
g-AurHrrnut Nr

3-2 vo.f xe .
CHLoRpRo¡¡AZ I NE

0.5 uo,/r<e .

HrMrcHoLtNtuM

Dnuo (a)
Expos u Rr
I Nrenlct t

DRue (A)
Exposu Rr
I Nrrnncr t

Dnus (n)
Exposu Rr

I rurER¡c r t

Dnue (n)
Expos u RE

l¡¡rrnlcr t

Dnue (A)
Expos u Rr
I urEnncr I

Dnue (A)
Exposunr
I nrrn¡cr t

(B)
oN (nxn)

(s)
oN (nxn )

(n)
or'r(lxn)

(n)
or.r(nxe )

157.91
141 -16
269.s5

328.12
281.63
114,21

2,00
580.60

19,97

342.1
365. B

?97 *6

o.92
1 89.76

8,1 5

4.10
?19,12

2,35

1 .?+
1 45.11

1 .15

1.64
1 15 "82
17.90

25.46
22.86
43,48

43.91
?q 2a-

28.96

0.08
Ãe 70

1.32

+o.22
38.91
32"11

0.01
23.91

0, 92

1 .01
34.27
0,06

0,1 5
21 .21

0.01

0.'l 9
1 4.83
0,67

1

1

1

1

1

1

I

1

1

1

1

1

(n)
oN (axn )

(¡)
oN (¡xB )

(n)
r oN (nxn )

1

1

1

,l

1

1

Dnue (A)
Exposunr
lrurrRlcr

1

1

1

Dnuo (A)
ExposuRE (n)
I r.rrrnrcr r or.r(Axn)

1

1

1

itçir-t;:Ì:¡:iti:;i

*¡on 1 nNo 20 or', Fo.os -- 4.5¡ Fo,oi = 8.10'
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Fr'+¿^-a-t{

T,qole B pRrsrNTS A suMMARy oF DosE-EFFEcr DATA FoR

scopoLAMl NE, ATRopr NE, METHyLATRopI NE AND p-AMpHETAMtNE, lr c¡ru

BE SEEN THEREFROM THAT THE LATENCY ATTENUATING EFFECT OF FRIOR

EXPOSURE WAS NoT A CONT I NUOUS FUNCT ION OF DOSE AT THE INERVALS ir'r..ì:.:::'
-_ ..:'.:.
j .: .:: -:-:

EMPLOYED. ÏHE EFFECT WAS TOTALLY PRESENT AT A SPECIFIC DOSE

LEVEL BELOI./ ì/',H I CH lT D lD NoT OCCUR I N ANY MAGN ITUDE AND ABOVE

wHlcH lT occuRRED AT FULL EFFECT (nlOHrR DOSES DID NOT INCREASE

THE EFFEcT); | ,E-, AN rtALL oR NoNErr EFFEcT \,lAS oBTA I NED ht lrH THE

D OSE I NTERVALS [MPLOYED ,

TnE nesulrs oF THE ANTAcoNtSM sruDlES ARE SUMMARIzED lN

TnaLE 9, lx rvrRv INSTANcE, ANTAGoNISM oF rHE DRUG-INDUcED

ATTENUATION OF THE PRIOR EXPOSURE INDUCED DIMINUTION OF APPROACH

LATENCY WAS ACCOMPL I SHED, BOTU TNT I NTRAPER I T I ONEAL AND

fNTRACRANIAL ROUTES R[SULTED ¡N ANTAGONISM FOR COMBINATIONS OF

SCOPOLAMI NE AND ESERI NE- THT TFFECT PRODUCED BY I NTRACRA.NIALLY

ADMINISTERED METHYLATROPINE WAS ANTAGONIZED BY INTRAPERITONEALLY

ADMINISTERED ESERINE. fI'CNINE V/AS EFFECTIVE IN ANTAGONIZING THE

EFFEcT oF I I THER scoPoLAM I NE oR D I tRnN.

I srnecnnn I ll I NJEcr I oNS oF scoPoLAM I NE oR ATRoP I NE I,lERE

SIMILARLy EFFEcTtvE (tru nellrloN ro THE INTRAPERIToNEAL RouTE)

AS REGARDS INHIBITING THE LATENCY ATTENUATING EFFECTS OF PREVIOUS

EXPoSURE. MTTNYIATROPINE IN CONTRAST TO ITS EFFECT INTRA-

pERtroNALLy, wAS AcrlvE rltHEN ADMtNtsTERED INTRAcRANIALLY. SprctFtc

VALUES ARE PRESENTED IN TABLE 10.
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T¡alr B

MrnN Appnoncs Lnrrxcv Valurs (O.Ot I'lrNs) ron V¡nrous Dosrs or SrvrRrl DRuos

Dnue

Scopor--
AMINE

Dose
(rve ./ x.e , )

ID

Arnop t t'tE

0.032
0.1
0,32*
1,0
3-2

1,0
3.2

10"0rÊ
32.0

o.3?
1.0
AD9¡L

10.0*
32.O

0.32
1 .Ole
3,2

10,0

THESE DOSE LEVELS

Mr rn vl-
ATROP I NE

Nor ExposEo
Snl r NE Dnue

135,2
132.6
1 36.6
1 30.1
145,?

131 ,2
127.O
1 33.8
1 39.5

140.3
137.1
135.5
128.0
124.6

139. B

132.6
1?8.7
12+.1

WERE TAKEN

o-Avpur r-
AMINE

1?6.1
134 "1
142.9
131 *5
136.6

1 35.0
136.2
1 5g*1
1 38.9

138.4
1 35.1
141.8
121 .5
120,7

1 32.1
127.O
1 33,9
1"O.7

FROM DATA I N*Vnlurs roR

...i:
;:;,ì!1

,:i,,:¡

Expos rP
S¡,1lNr Dnue

41.6
34,7
?8,2
34,6
27,4

30.0
21.O
24.6
?to9L. J

?6,5
34"6
30.9
25.6
25,8

34.1
?8.1
25.O
J /.U

TRnle 6,

,.31.7
,',80;":6
1 37.0
1 33.8
1?5.1

27.7
29"6

1 32.8
120 Ã

eoe
30-6
34.2
25,6

:r28.9

27 -5
25.7
31 .6
25.7

D rrr-ERENcE
ExposEo

S¡t- tnr & Dnue

-qq
-4.1

+118-B
+99.2
+98.3

-2a
_)R

+1 08 "2
+1 06 -6

+5. B

-Á, (\
+3,3
ôn

+3,1

-6.6
_2.4
+6.6
1,1 C

- I I rlj
(¡
O)

I

I

t
I
ì

I

I

I
.:i;l
;{,¡
:lì
:.):1

:j:J



TnsLe 9

THr ANr.neoNrsr¡c RrlnrloNSHrp BErwErN Scopol¡vtNE oR DrrR¡N
¡No EsrntNE oR Jl,cnrNE AS ME¡sun¿p av Â,ppRolcn Lntrnctrs

(Me nr'r FER GRoup tr.r O*01 Mlr.rs)

Ä,ooN t s r
ÐosE

D nue (vrn,/re . )

Scopor--
AMINE

Scopor--
AMINE

ScoPoL-
AMINE

Metnvl-
ATROP I NE

D ¡ rnnn

0.32
lÞ

O.OOO5A
Bt.c"

o.3?
lÞ

O.OO1 
A

L
I.C.

1,0
I ?P.

ANr¡oox ¡ sr

D nue

EsrR t NE

Esrn r nE

fncn r Nr

Esrnr Nr

A. Dos¡cr vALUES ARE I N

B. I.C. = INTRACRANIAL
C¡ *= ANTAGONTSMj - =

Dose
(r',ro,/rce . )

0.1
l .P,

o,oogi A

l.c.

1.0
fÞ

0.1
ID

1.0
lÞ

MG./ Kc,

Nor Exposgo
S¡l l Ne Dnuc

T¡cRr NE

TOTAL MG., NOT

I NJECTI ON,
NO ANTAGON I SM.

,1,)',
lLl)! ì:
ì:itlj
't.i'l

139,i

1+4.2

140 -2

1 36,3

116,9

141 -6

'133"8

128.9

132,1

127,6

Exposro
SRI r nr Dnue

43,2

?7.4

37.1

30-2

33.7

?ÃÃ

38.0

35. 9

30,3

38.5

_c
E FFEC T

+

+

+

+

i.Ir;
::;i'::,,:

(n
-l

--t
),l,rii

:ii!;ì
, :t,1t
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T¡sLr 10

MErn AprnoncH Lrrsncv VnluEs (O.Ot MrNs) folt-owlrue
I NtR¡cn¡n t rl I N..lrcr I oNs oF Scopot¡t'¡ I.Ne, AtRor t ne

IIrIO METNYLATROP INE

Dosr Nor ExposEo Exposgo
DRuo (tn.) Snllru¿ DRue S¡ltl.lE Dnue

Scopor-¡,v I ttE 0.0005 128.9 134"1 34.2 133-2
ArnoptNr. 0.001 140.3 133.9 32.9 134-6
MrrnvlnrRopt NE 0.001 132.6 134-9 40"0 i36-B

L,i,'.';i¡rr:.

Ì1.:.,, ¡i¡
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rI-Ï,:'r

MOTI VATI ONAL PARAMETERS

THrnr AppEARED To BE AN I NTERAcT I oN BETÌ'/EEN LENGTH oF

WATER DEPRIVATION AND THE APPROACH LATENCY OF ALL ANIMALS

tRRESpEcrlvE oF TREATMENT. THE LATENcY vALUES luERE tNVERSELY

RELATED TO DEPRIVATION TIME - AS DEPR¡VATlON TIME INCREASED

LATENcy DEcREASED, lr c¡N BE sEEN FRoM Tnalr 11, Hot/EVER, THAT

THE EFFECI- lS COMMON TO ALL GROUPS, NOT JUST SPECIFIC TO THE DRUG

TREATED SUBJECTS
;l,trl't

Gouor¡lseo MrLK ln/As AS EFFEcrrvE A REINFoRcER As WATER l'':'t'"'

\IHILE LABORATORY CHOl,/ WAS INEFFECTIVE EVEN AFTER INCREASED
:

DEpR t vAT I oN. ï¡-t¡ otrn RELEVANT To rl-tEsE F I ND INGS ARE PRESENTED

tN T¡eLe i2. ïHrnr IVERE No QUANTITATIVE DIFFERENCES lN WATER 
'

coNSUMprroN BETWEEN ANy oF THE GRoups DURING rnE 48 HoURS FRoM

lNJECTION. OF SCOPOLAMINE OR ATROPINE TO INITIATION OF DEPRIVATION.

TneLr 13 pnEs¡NTs MEAN rorAL AMoUNT oF wATER coNsuMED BY THE

vARrous cRoups ounine rHts pERloDJ TABLE 14 su¡¿¡¿¡nlzES AN

ANALYSIS OF VARIANCE FOR THESE DATA. ''.:.i :-:.

-l :.,.::,

!{HrN rnr DATA wERE coNSIDERED lN TERMs oF TÍME INTERVALS, ...
ltl.,.'.

HoWEVER, A QUA.LITATlVE DISTINCTION BETWEEN DRUG AND SALTNE TREATED ;:.:ì'.::
:

ANTMALS BEcAME EVtDENT, Ex¡UtNATloN oF THE cUMULATIVE VALUES I N

TRaIE 15 lun THE cRAPHtc DEPlcTloN oF DIscRETE VALUES lN FlcuRE 5

SHOWS THAT THE V/ATER CONSUMPTTON OF DRUGGED ANTMALS I'NCREASED

VERY MARKEDLY FOR THE FIRST SIX HOURS FOLLOWING DOSAGE THEN

DEcREASED MARKEDLY FoR THE Nexr 1B nouRs. O¡llv lN THE SEcoND 24

HOURS DID THE CONSUMPTION VALUES OF THE DRUGGED SUBJECTS BECOME



MEnn Appno¡cH LnlrNcv Vtt-uEs
on ArRorl NE AND

D nuo

Scorol¡r¿ tNr

DosE
(vre ./rce . )

ArnoptNr i0.0

IABLE I I

(o.ot MrNs) FollowrNo
Vnnrous HouRs or l.Inren

o.3?

DrpntvATroN
(Houns )

3.0
6.0

12,O
24*O
48,0
12.O

3-0
6,0

12,O
24-O

Doster wtrH ScopoLAMtNE
DrpntvATtoN

Nor Exposeo
Sll t Nr DRus

1 309.4
1 368"5
1 333-7

1 56.6
91 .6
BB.5

1ÒaÉ a
I JJJ }J

1363.3
1316.4

1 33.8

1291.5
1279.4
1249.6

1 42.9
1 0B*0

91 .B

1 e06.5
1 338.4
1298,3
159,i

11. i:::;

:¿ii..::

Exposeo
Snl t rur Dnue

=[

Ë.

[.
h

I

t
i:

1470.8
1 500.0
943.9
18.2
to.t
11 ,3

1 1 36.6
1245"2
1121.8

24.6

1 1 96.0
1149.?
1 31 7"5

1 37.0
1 08,6
1 02.9

1 130,0
1?57,4
1 338.6
132.8

'.\,' j.::

O)
O

:.Fr
,;ri:



MEnN Arpnonc¡t
Dos¡or w t rH

D Rue

Scopor-¡r¿ I Ne 0.32 M llx

C How

Lnrrxcv V¡lurs
Scopor-¡t'l I NE oR

(uc./rco. )

Arnopt ur

Ttatr 1?

(o.ot Mrrus) roR Fooo
Arnop I NE AND Vnn lous

TvpE or
Fooo

10"0 M ¡ ux
CHow

DrpntvATtoN
(Houns )

Rr I Nroncrurxl Follow I Nc

Houns or DrpR I vAT I oN

24
48
72
24
48
Ií

.ii¡ii

.i, ii"

.:.:iirìiiiì',\i.:.
,.:'ji' ,.

Nor Exposro
Snl t se Dnuc

132.3
11?.2
1 03.9
1 33.1
1 16"3
1 06.9

131.8
125-6

24
24

??o

07.3
12.1
31 .8
1 8,5
62.9

36.9
34.5

Exposro
S¡ltxt Dnue

23-9
1 5.5
11 ,B
25.3
12.O
1 9"8

JU. I

30.2

130"2
111 .9
tvt.t
40,3
13.6
11 .2

i 30.3
35. 1

o)

,aai

.;ri\

::,:;:j

¡¡1f

îì
irrt
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T¡ar-r 13

Mr¡N VoluME oF lr{ttrn Co¡lsuuEo (cc/Ss) av Encn ExprnlMENIAL
Gnoup Duntrue Pentoo Brrwrrru Dnuc DosAeE nNn

lNtrtATloN or DrrRtvArtoN P¿nloo

DosE Nol Exposro FxPosro
Dnuo (vo-/rce-) SnL-l nr Dnue Snll ur Dnue

62

eìeiti?})

ScopolnutNr O.3? 16.3 14,O 15.9 13.7 
,,,

Arnoptxg 1O"O 18.7 16-0 19-O '16-0 ì::

T¡eLr 14

Atlrl-vs ts oF Vnn lnNcE ron DRuc nNo ExeosuRr GRoups

E¡¿pl-ovl ne !{ere R Got'tsut"lpr loN MElSuRr

D os e/Dnuc So unc e D F l'{S F*

0.32 rve./rco, Dnue (A) 1 o o'0
:Sicopou¡r'¿ t sr Exposune (B) 1 0 0'0

lNrrn¡crton (axn) 1 19 o.o5

1o.o uc.lnn- DRue (n) 1 o 0'o
Arnop r rur Exposinr (a) i o 0'0

lurrn¡crtou (nxg) 1 11 o'o4

* Fon 1 lNo 20 or, FO.OS = 4.351 FO,O1 = B'10



MraN VoluME oF l,'lnrrn CoNsuuro
BrrwrEN Dnuo DosloE ¡No

(Cuvuur ¡ve 0vEn

Dnuo

ScopolAtqtNr

Dosr
(ve ./r<o. )

TnaLr 15

(cc/ss) nr Vnnrous TrMEs DuRr Nq PrRloo
lntrt¡rtoN oF DrpntvATtoN Prntoo

Succrss tvt 24 Houn Prn I oos )

ArRop t ur

0.32

ï t ur Fno¡¿

I N r rr nl Exposuns
(Houns )

3.0
6.0

12..O
?4.O

3.0
6.0

12.O
24.O

3.0
6.0

12.O
24.O

3.0
6.0

12-O
24.O

i 0.0

Nor ExposEo
Snl r rur DRue

0-3
1.8
6"8
9.4

0.0
1.7
3,9
7.1

0.07
2ô
Ão
9"6

0.06
2.4
5.6
f.i

0.8
Fã

6"1
6.5

0.1
1.9
4.3
1El.J

0.9
5.8
6.0
1,3

0-0
ca
5,6
9.8

ï
,¡:

I
fi

it
t'i

$
r{

i
1i:

I

ExposEo
Snl I nE Dnuo

0.0
2.7
6.1
B-1

0.1
1.7

7.3

0.03
¿.4
Ão
9.6

0.03
2.1
É. 1

9,4

l.l
ÃÃ
6.6
7.6

0.3
l.b
4,2
6,3

1.0
6.2
6,3
8,1

0*02
cR

4.8
'7ô

O)
(Ð

r,{,;

"rfiìrßi
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SCOFOLAUINE
FIRST 24 }þt'RS

369t2r5rE
T|ME (l-rouRs)

sEcoND 24 r-þuRS

tr,"it inrJÏ:JlÎi:ïriods rorrowins
dosogc with O.32 mg./kg. Scopolomin€, i.p.or lO.O mg./kg. Atropine, i.p.
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S I M I LAR TO THOSE OF THE SAL I NE TREATED AN I MALS.

Tnr ¡uouNT oF vtATER coNsuMED, AS MEASURED BY RATE oF LIcKING

oF THE t/ATER TUBE DURINc rHr 15 NatNurr sEcoND EXposuRE PERtoD, wAS

slcNrFrcANTLy GREATER (n < 0,05) FoR pREVtousLy EXposED suBJEcrs

TREATED I./lTH SALINE RELATIVE TO NON-EXPOSED ANIMALS lN ALL

EXPER I MENTS. PR I OR EXPOSED SCOFOLAM I NE AND ATROP I NE TREATED

SUBJECTS, HOhfEVER, MAINTAINED CONSUMPTION LEVELS MORE COMPARABLE TO

NON-EXPOSED ANIMALS LIKElfIISE DOSED (THT T-RATIO BETWEEN THE MEANS

VIAS NON-SIGNIFICANT IN THE INSTANCE OF BOT T ONUES). TUT P¡TN IN

TERMS oF NUMBER oF LtcKS ARE suMMARIzED lN TABLE 16 wtrn

AppRopRlArE srArrsrt cAL ANALYsIs I N TABLE 17"

ïnE pnrsENcE oF THE DRINKINc ruBE DURINc rHE FlRsr

EXPOSURE HAD NO EFFECT ON DRUG MODIFIED APPROACH LATENCIES

(Tnar-r 1B). TFtE t"lE¡tt vÂLUES FoR BoTH ATRoP I NE AND scoPoLAM l NE

WERE NoT stcNtFtcANTLy DTFFERENT (r-nlrro) rnor'r THosE oBTAtNED

\,/rrH rHE usuAL pRocEDURE (Trnr-r 6),

STIMULUS PARAI.IETERS

0HR¡¿efn ILLUMtNATIoN MAINTAINED AT SPEcI FIED WAVELENGTHS

DURING ETTHER ONLY THE INITIAL OR ONLY THE SECOND EXPOSURE DID

NoT ALTER THE EFFEcT oF ScoPoLAMINE oN APPROAcH LATENcY" TnsLr 19

SUMMÁRIZES THE RESULTS OF THESE EXPERIMENTS. NONT OF THE MEAN

VALUE tN TABLE 19 wenr sIGNtFIcANTLY DTFFERENT (r-nnrro) FRoM

THEIR COUNTERPARTS IN THE INITIAL EVALUATION OF SCOPOLAMINE

(Tenr-e 6).

,tê:¿:J.:ià

¡:,::: 1r,: 1

la t:: ¡ :f'F



IABLE IO

Mr¡N NuMBER or LrcKS oN DRrN¡<lNe Tu¡E prn 15.0 MTNUTEs FollowtNe Dos¡og I¡flrH SevER¡l- Dnues

D nue

Scopor--
A.M I NE

Arnop ¡ NE

g-Aveurr-
AMINE

DosE
(ve-/xe. )

ME rn vL--
ATRoPTNE 10,0

* Fon i0 or, tO.O5 ' 2.231 tO,O1

0.32

10,0

1.0

Nor Exposr.p
Snl ¡ NE Dnue

1 600

1379

1 338

1 611

= 3-11

1482

1462

1 B86

1511

Exp os ro
S¡l lNp Dnue

2468

2691

3491

2568

.f.¡:

ii
L,

iiì

r-R¡rro Brrv'lEEN
DRuc Tnr¡rro

Exposeo lNo Non-
Exposro Gnoupsn

1 594

1394

2449

1832

0.04

0.04

?.46

2.41

È
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I,l
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TneLE 1 7

Anelvsls oF VnRtnNcr roR Dnue ¡uo Exposunr Gnoues
E¡¿pl-ov t No L ¡ cK I Nc RnrE Mr¡sunr

67

Dosr/Dnue Souncr Ft(l'{S

o.3? va.f xo. Dnuo (A )
ScopolnMl NE ExposuRr (¡)

1 1 120938 4,60
1 1579062 5.08

lNrrRncrroN (nxo) 1 1011584 3.27

i o.o r're ,/xe . Ðnuo (A) 1 1091763 5-01

Arnopr nr ExposuRE (B) 1 1825336 4'99
lNr¡nRcrrox (nxn) 1 998321 2-26

1,o ue ,fne. Dnue (n) 1 BB41oo 2,o1
q-Ar,rrHrruur Nr Exposunr (n) 1 1763821 5.31

I Nrrn¡cr r oN (.lxn) 1 1ooo101 3' 1o

10.0 rue,/xe . Dnue (A) 1 962101 2-42
MrrHvrrrnop I NE ExposuRE (g) 1 1499999 4.91

l Nrrn¿crroru (nxn) 1 1 1o172o 3.31

tç FoR 1 ¡No 20 or, FO.O. = 4,35i FO.O1 = 8,10

TnnlE 1 B

MrnN AppnoncH LtrsNctES (O.Oi MrNs) FollowtNe Dos¡oE wlTH ßi::l:,i
SCopoLAMINE AND ArnoplNE Wtrn DRlNKltto TUnr PnEsrNt i..1,,1.,

Dun tNs I Nt rl nl Exposunr PrRtoo 
1,..;:.,,'¡1,:

'-: 
tr:'t:;'

Dosr
(uo./r<e . ) Nor ExPoseo ExPosED

Dnuc l.P' Snl ¡ Nr DRue Snl t NE Dnue

Scopotll¿ I Nr

Arnop t Nr

0.32 131 .4 139'6 29.9 126.0

1O,O 130.3 145.5 21-5 150-9



6B

Tlalr 1 9

Errrcr or CotouRro llr-ut'¡t NATtoN oN Me nN AppRo¡cH
L¡rrNcv VnluEs (0.01 l'lrNs) follot'lrNG A

DosE or 0.32 r',rs./n". Scorol¡utNE

Srlmulr
V¡lues
(r, )

Sr I uur- I PnrsE Nr
Dunt rue i

Nor Exposeo
Srl I NE Dnus

Expos E o

S¡l l Ne Dnue

632,7

569.6

486.6

lNlrr¡l
Srcono

Inlrtrl
SEcot'to

lnttl¡l-
SEcoNp

135,4
1 33.6

139,2
1 36"3

1 38.5
1 33,5

134.9
1 38.3

1+O,3
1,30,4

1 37.5
129.3

?7.7
25.2

28,B
?9.2

33.7
34"9

1 33.0
134.4

i 34.0
132,4

133,3
133.4

ExPosuRE
Exposunr

Exp os u nr
ExposuRr

Exp os uRr
Ex pos uRr

!1ìir'È



As rH¡ oAtn t ¡r Tnalr 20 I tl0 l cATE, I NTERM l rrENT t NTER'

RUPTI ON OF CHAMBER I LLUMINATTON ONLY DURING THE SECOND EXPOSURE

D r SRUpTEÐ THE EFFEcT OF SCOPOLAM I NE ON APPROACH LATENCY¡ HOWTVT R,

ALL oTHER VALUEs WERE SIMILARLY ELEVATED WITH THE EXPOSED GROUPST

LATENCIES BEING HIGHER THAN THE NON-EXPOSED WHEN THE BLINKING

LIGHT WAS PRESENT ONLY DURING fNII-IAL EXPOSURE OR DURING BOTH

EXPOSURES, THE DRUG ÊFFECT !'/AS UNALTERED'

T,qeLE 20

Errrcl op lnreRulïrANï lllu¡¡lNArloN (S.O Fr-lsHES PEn Srcono)
or'r Scopol-AMtNE-MoDlFtED ARpnoRcn Lrrrncv VeLues (O'Ot MrNs)

69

Sr r uur- I PRESE NT

DuRtNo¡
Nor ExposEo

S¡l l nr Dnue
Expos rP

Snl t nE DRue

lrulrtnl ExposunE

SrcoNo Exposuns

BorH ExposuRES

L¡rE Nc v
T-RAT I o*

Lnrrscv
T- RAT t o*

LnrrNc v
T- RAT I OJT

129,6
0,63

213,2
1.6?

130.1
0.07

131 .9
?.o1

231.6
8.71

1 33.6
1 A¿"

32.4 130,4
0,04 0.64

1 60,1 1 67.5
9.12 10. 81

30,3 133.0
o.o2 0.01

x C.oMp¡RlsoN BETWEEN PREsENT vALUES AND THosE FRoM lNlrlAL
EVALUAïroN oF scopoLAMlNE (Tnar-r 6.). Fon 1o or, rO.05 = 2*23;
ro.o1 = 3'17 '

lntnOpUCflON OF ttWHtTE NOISEtt ONLY DURTNG THE SECOND

D I SRUPT I VE TO THE EFFECT OF SCOPOLAM I NE ON

Tnr pnEsENcE oF THE souND oNLY DURING THE

;. l-r:
,,.:r : :!: r::

EXPOSURE WAS ALSO

APPROACH LA.TENCY.

INITIAL EXPOSURE OR DURING BOTH EXPOSURES DID NOT ALTER THE

DRUG-EFFEcr. fnlnr t^lAs No oBsERVAÞLE DIFFERENcE lN THEsE AcrloNS
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BETt+EEN coNSTANT AND t NTERM r rrENTLy pRESENTED No r sEe D¡r,q netrvenr

To THosE F¡NDtNGS ARE pRESENTED tN TenlE 21.

RESPONSE PARAMETERS

T¡alr 22 rnssrNTs A suMMARy oF ïHE DosE-EFFEcï DATA AS

MEASURED AT VARIOUS TIMES POST-ADMINISTRATION BY THE FHOTOBEAM

I NTERRUPTI ON TECHN I QUE OF ASSESS I NG GENERAL ACT I V I TY.

fot-lowlNc A TEN MTNUTE pRETREATMENT TtME, t/trH THE , .

i.r,.,.
EXCEPTI ON OF METHYLATROPI NE ANÞ g-AMPHETAMI NE, ALL DRUGS, RELATI VE

TO SALINE TREATMENÏ, EFFECTED INCREASES IN ACTIVITY AS DOSAGE WAS

¡NCREASED. TNT VARIABILITY ALSo TENDED To BE GREATER AT EFFECTIVE

ÞosE LEVELS, MrtHvl¡rRoplNE AND D-AMpHETAMtNE WERE BrpHASrc rN I

AcTtoN lN THAT LOWER DOSES INCREASED ACTIVITY, HIGHER DOSES hrERE

INEFFECTtvE oR DEcREAsED Acrtvtry RELATIvE ro sALtNE, Scopor-AMtNE.r

ATRoptNE AND DlrR¡N WERE srtLL EFFEcrlvE AFTEn 72 Houns, BUT To A
l

LESSER EXTENT THAN AFTER TEN MINUTES. Also, PREVIoUSLY EXPoSED

suBJEcrs TENDED To BE LESs AcrrvE AT 72 Houns rHAN ANTMALs NAtvE
i;;; ''j'

To rHE cHAMBER' fnrrr RELAT r oNSH ¡ ps ARE GRAPH t cALLy REPRESENTED '',''.
,ì",.,1

t N F teuRE 6- i','.:J

TeeLr 23 pnrsrNrs pHoroBEAM lNTERRUprloN vALUES FoR

SEVERAL. DOSES OF SCOPOLAMINE WHEN THE VALUES WERE USED AS THE

MEASURE IN PLACE OF APPROACH LATENCY IN THE DRINKING TUBE

pRocEDURE. lr APPEARS THAT TH.ESE VALUES, AS WITH APPROACH

LATENCY, REFLECT THE ATTENUATING EFFECT OF THE DRUGI ALSO' AS

wrrH DosE-EFFEcr MEASURED By AppRoAcH LATENcv (Tlsr-r B), THE MoroR

r'.:t..i i -

li: :.i:.:.j



ttWHtrE NotsEtt
S rntr

T¡eLr 2'l

Errrcr or Vnnlous GoNolïtoNS oF "}{HttE No¡srrt
MoptFtED Appnolcn LnlEucv VnluEs (0.01

Consrnnr

Sr r vulus PnrseNt
Dun txe

Born ExposuRES

lrurEnvlrrENT lNtrt¡,1 ExPosuRg

SrcoNo ExposuRE

lN¡rtnl ExposunE

$Ecoruo Exposune

Born ExposuREs

* Covp¡ntsoN BETWEEN pRESENT vALUES AND

Fon 10 or, rO.O5 - ?,231 TO,O1 = 3.11.

Lt r.E ttc v
T- nAT I o*

LnrrNc v
Í- nnl t o*

Lnre Nc v
T- RAT I o*

LnrE nc v
T-RAT I O*

LntrNc v
T- RAT I o*

LntE Nc v
T-RAT I o*

oN ScopouAM I NE

l'{ r r.rs )

Nor Exposrp
Sll IttE DRue

134.1
0.01

1 82.6
5.43

143.3
1.0i

131 .7
0,09

227,9
9.76

1 38,1
0.06

ii.r 1:.1Ì,

.i 1,r:.
:::..1: I

i 36.0
0"0

1 95.5
5.81

137.5
0.03

130,1
1,16

227,6
12.O1

1 33,9
0,91

,.rùi

N
t¡

ß
f¡lli
11ì

iìi
l:l
ii
it
Ii
ii
li
il,

ì'i

fi

ii
ilÌ

Ii

il
iì

l¡

H

iì

ii

I

Exposro
S¡,1 t t'tE Dnuc

ïHosE FRoM rNlïrAL EVALUATtoN oF scoPoLAMlNE (Tnar-r 6)'

33.8
0.05

161.8
8.76

?1 0

o.o2

28.?
0.0

1Ãô -7

8,73

30.3
0.01

:.:.:

'133.'.I

I .õ¿

1 78,3
8.93

1 30.5
0-68

128.1
1,06

1 97.3
7"93

137 .1
0,0

-l

fi

t

ij
lifi
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Trctz 22

MrRru nNo Slaruolno DrvtlrloN FoR Nu¡¿srn or
PHoloernM lNtsnRuprloNS PEn 15 MINUTES

Folt-ow I nc Vnn t ous Dosrs
or Srvrnnl- DRues*

'l'lrl

PnETRE¡ruenr Tl ve

72

Dosr
(r',re ./x.e " )

1 0,0 !l t NU rES 72. Houns
ExposEo Nor ExPosEo

D Rue

Scopolnu l nr

.ArROp il.tE

MrrHvlRrRoP I NE

0.1

o.32

1.0

3.2

S¡l I rur

1.0

10.0

32.O

Snl t nE

o.32

i.0

3.2

10.0

Sll I rur

126
(84.0)

200
(54-7)

360
(11e,6)

393
(263.2)

121
(se, oa )

I a')

(sr.s)
21s

(68.6 )
318

(101.5)
318

(62. e)
134

(2e.6 )

160
(s+. o I

146
(b5.5)

215
(14.4)

141
(20.6 )

153
(62. B )

126

l7z.B)
134

(43"8)
159

(38. oB )
191

(14.16)
102

127.5)

118
(s+. o1

201
(i31 .e)

¿J¿
(1oe.o)

318
(130.8)

117
(55.1)

146
(39,1 )

139

141.4)
142

(28. e)
140

(38.6 )
'119

(48.4)

139
(e6 ,6 )

339
(1 25.3)

292
(175.8)

329
(165.5)

121
(31 .os)

158
(+0.+)

191
(81.0)

?81
(1 oB.2 )

343
(143.5 )

131
(28,6)

1?5
(+e. s1

129
(le.2)

i36
(zs. o 1

140
(38.6 )

141

lzz.z)
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Tts¿r 22 (corurtNuro)

D Rue

Dosr
(r.,rc,/r<e . )

10"0 Mr NUrES
PRErRrnt¡¿rNr ïlr4e

7?. Houns
Exposrp Nor Exposro

D lrnr¡t 0.1

o.32

l.u

Snl r rue

o13?

t.u

ao

10. o

Snl r rur

o,32

j,0

Õ.é

10.0

Srl r Nr

p- Aupne r¡v t Nr

MrrnvlpHEN t DATE

165.D.¡'s ARE tN PARENTHESISf

149
(22.o)

260
(73, B )

21 L

(124.e)
429

(20.5 )
148

(25,6 )

141
(2e.7)

221
(i 3.7)

341
(40.7)

131
(178.6)

125
(55- e )

132
(52.1)

139
(28. s )

299
(66-6)

390
(134.5)

13+
(i3.8)

1"4
(15"2)

207
(10e.1 )

193
(11e,1)

282
(54.6 )

107
(12"6)

106
(+e. a)

126
(za,+)

110
(10.5)

118
(10.5)

111
(6.4)

112
(6.8)
114

(21 .1)
100

(so. s)
107

(17.0)
105

(zs"o 1

i39
(25. e)

21,1

(10e.5)
219

(1 oB.6 )
303

(e6.0)
141

(zl.o)

143
(30.5 )

129
(i 7.3)

142
(25,8)

1+4
(36.6 )

130
(22.3)

129
(rz.s)

141
(1 0.1 )

129
(1e.4)

141
(7 ,4)
137

(z+.2)

ir .. .. . ,I : ..:..-
i," :i'i:-':.-:



i,.r..
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Acr¡vrry vALUES sHow AN ttALL oR NoNEtt EFFEcr. An nn¡lYSls oF

vAR tANCE, SUMMAR I ZED ttr¡ T¡eLE 24, FURTHER VER I F IES THAT THE

ACTIVITY MEASURE IS SE-NSITIVE TO THE DRUG EFFECT IN A MANNER

S IM I LAR TO APPROACH LA.TENCY.

TnsLe 23

fvlrnr.r NuMBER oF PHoToBEAM lnrrnRupr I ons UNr ll Dn I NK I Nc

Tuar Appnoncn FoR Sevrn¡l DosEs or ScopolAMINE

Dosr
(ue ./rce . )

Nor Exposro
Snl t Nr DRuc

ExposEo
Slr- t Nr D nue

0.1
o.32
'l .0

29
34
3¿

2B
42
JU

27
ö

6

29
JJ

3B

T Æuz 24

Atr¡r-ys ts oF Vnn ¡Rncr ron Dnue
Et¿pr-ov t Ns PF{otoaE¡N4 Moron

nNo Exposune ûRoups
AcrrvrTy ME¡sunE

Dose or
Scopotlul nr S ou ncE FrÉI'tS

0.1 Dnuo (A)
ExposuRe (n)
I nrrnnct r oN (nxl)

o,32 Dnus (A)
Exposunr (A)
Ir'rERncr roN (lxn)

1.0 Dnuo (l)
ExposuRr (e)
I Nrrnncr ror'r (axn)

n FoR 1 ¡tto 20 or, FO,O' = 4.35; FO.O1

1

1

1

I

1

1

1

1

1

= g-10.

9
4862

B1

64s6
6670
3127

7291
6830
?481

0.03
9.21
1"OB

11 .7?
l¿.¿r
s,72

12.8O
11 .91
L 1¿-

il' : .r ,rrr
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Tur nE

LEVEL OF DEPRI

I NCREASED, THE

TERMS OF EACH

APPEARED TO BE A D I RECT L

VAT I ON AND ACT I V I TY LEVEL

LATTER I NcREASED. TnsLE

OF THREE RE I NFORCERS.

INEAR RELATIONSHTP BETWEEN

- AS THE FORMER WAS

25 sHows rHE EFrEcr I N

';?É:.;.: i-:.:.il
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Me¡N rruo St¡Nolno Drvt
It V¡nl ous Den

GoNoeNsEo M t

Tnslr 25

AT r oN roR PHoroartv I NTERRUPT I oNS

tvATroN Levrls ron I,{ntrn,
LK AND L¡eoRtrony 0How*

iJ

i

DErntvATtoN
LrruerH (ttouns) l¡{rrE n

R.r t NroRcER
l,l t lr Crow

-^JtU

6.0

1?.O

24.O

48.O

72,O

xS.D.ls ARE tN PARENTHESI

142
(so. s)

169
(r a.+)

157
(50,3)

224
(48.3)

228
(6s.4 )

266
(86 -3 )

S,

94
(66. e )

139
(26.4)

197
(sa. s )

?25
(zs. e )

279
(112.7)

269
(63,6 )

117
(58.1 )

153
(st ,+)

?o2
(zz.t)

225
(72.7 )

305
(71 .6 )

309
(sr,z¡

THT TTTTCT OT I NTRACRANIALLY ADMINISTERED ATROPINE AND

METHyLATRoptNE oN MoroR AcrlvlrY ls PRESENTED tN TneLr 26' Tnr

DRUGS APPEARED TO MARKEDLY INCREASE ACTIVITY WITH THE H.lGHER DOSE

LEVELS IN MUCH THE SAME WAY THEY AFFECTED SUCH CHANGES FOLLO!'/J NG

I NTRAPER I TONEAL I NJEÇT I ON.

.:'íl t.:

:i
:l
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TnsLr 26

Mr¡N nruo Sr¡norRo DevtnrroN FoR Nur¿ern or PnoroBEAM
lrutrnnuprroNs pER 15 MTNUTES Followrne lNrn¡cnnNt¡L

DosEs or ArRop l NE AND lr¡lrrHylntRop I NE*

Dosr
(r". ) Arnop r nr DRue Mrrnvl¡rRoP r NE

0,001

0.003

0.01

Snl t Ne

âs S,D,ls ARr

110
(51 .1 )
178

(sa, + )
272

(146.3)
116

(1o.2)

PARENTHES I S,

131
(51 .4)
212

(so.z )
?90

(se.t )
133

(64"3)

IN

THr

I NVOLVED THE

DETAILED IN

ANC ¡ LLARY DATA

pRtMARY FtNDtNcS, OUTSIDE OF THOSE DESCRIBED ABOVE,

cENERAL EFFEcrs oF MANv oF THE DRUGS. TH¡sr ¡Rr

ltatr 27,
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ïxste 27

Svupto¡¡nroLoctcll SuuunRy oF rHr ErrEcrs oF THE

Dnuos Er'¿pr-ovEo r N THE VeR ¡ ous ExpER I MENTS

7B

D nue
Dose

(rue./r<e . ) ErFEcrs*

Scopot¡t'l I rur

ArRop t nr

MrrnvlntnoP I NE

D t rRtru

CntonpnovAz I NE

0.032
0.1
0.32
1.0

3,2

SLI MYDRIASIS
SL. MYDRIASIS
MOD, MYDR I AS I S

MKD. MYDR I AS I S

SL, TACHYPNEA
sLn lNci MoToR ACTIVtTY
MKD. MYDR I AS I S

SL, TACHYPNEA
MOD, INC. MOTOR ACTIVITY

MOD. MYDR I AS I S

MKD. MYDRIASIS
MKD,. MYDRIASIS
SL. INC. MOTOR ACTIVITY

MOD. MYDRIASIS
MOD. MYDRIASIS
MOD. MYDRIASIS
MOD. MYDRIASIS

MOD. MYDRIASIS
MOD. MYDRIASIS
SL, TACHYPNEA
SL. INC. MOTOR ACTIVITY
MKD. MYDRIASIS
MOD * TACHYFNEA
MOD. INC" MOTOR ACTIVITY
MKD¡ MYDRIASIS
MOD. TACHYPNEA
MOD, I NC. ,MOTOR ACT IV I TY

MKD. DEC, MOTOR ACTI V I TY

SL, DYSPNEA

L'OSS OF PINNAI-,
MYOTAT I C REFLEXES

MOD, PTOS IS
MOD, HYPOTON I A

SL. HYPOTHERM I A

sL, INc. DEFEclrlou &
MICTURATION

1.0
Õ.4

10,0
32.O

1.0
3.2

1 0,0
32,O

0.1
o.32

1.0

ó.¿



T¡atu 27 (cor'rrrNUED)

7e

ErrEctsrÉ
Dose

(ue,/xe. )D Rue

EsrRt Nr

Hrr4tcnor-tNtuM

l¡lgrnvpnrN I DATE

o-AtqpnE rAM ¡ NE

10.0

TrcnlNE 1.0

ìf SL. = SL tGHT

MOD. = MODERATE

MKD' = MARKED

LNC, = INCREASED

DEc. = DECREASED

SL. TACHYPNEA
MOD¡ FASICULATION
MOD. DEC. MOTOR ACTI V I TY

MoD, lNC, DEFEcATtott¡ &
MICTURATION
MOD " TACT IL.Ë HYPERSENS I T IV I TY

SL, HYPOTON I A

SL. DEç. MOTOR ACTI V I TY

SL, TACHYPNEA

NO OBSERVABLE EFFECTS

SL. INC, MOTOR ACTIVITY
SL. I NC, MOTOR ACTIV I TY

MOD, INC. MOTOR ACTIVTTY
SL. TACHYPNEA

SL, TACHYPNEA
SL. PILOERECTION
SL. TACTILE HYPERSENSITIV¡ TY

MOD. I NC, MOTOR A-CT IV I TY

SL, TACHYPNEA
MOD, TACTI LE HYPERSENS ITIVJ TY

MKD, INC. MOTOR ACTIVITY
MOD. TACHYPNEA
SL, TACHYCARD I A

MKDq TACTI LE HYPERSENSI TIVITY
MKD. INC. MOTOR ACTIVITY
MOD, DEC. MOTOR ACT I V I TY

MOD - TACHYPNEA
MOD. TACHYCARD I A

SL. TACTILE HYPERSENSI TIV tTY

SrRAue r¡ t t

NO OBSERVABLE EFFECTS

o.32

0.5

o-3?
1.0
ao

i 0.0

o,32

1,0

ó-¿
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CHAPTER IV

Dtscuss¡0N

PHARMACOLOG¡ CAL CONS I DERATI ONS

TUE UrtnoD FoR MEASURTNG APPRoAcH LATENcY AS A FUNcTIoN oF

PRTOR EXPOSURE UTILIZED IN THE PRESENT STUDIES SEEMED TO BE EQUIVA-

LENï ro rHE rEcHNteuE DEScRIBED BY CARLToN (19668, 1968; C¡nlron &

[oerr, 1966) tN THAT ¡T r¡As sELEcTIVELY sENSITIVE To THE AcTloN oF

S.EVERAL DRUGS KNOVIN TO HAVE POTENT MUSCARINIC ANTICHOLINERGIC

pRopERTtES. SpeClFtcALLY, SUFFIcIENT INTRAPER¡ToNEAL DosES oF

ScopoLAMlNE, ATRoptNE AND DIrRR¡t cLEARLY AND MARKEDLY INHIBtTED THE

LATENcy ATTENUATTNG (o*, lN CARLToNTs ltRMs, HABITUATIoN) ETFEcT oF

PREVIOUS E.XPOSURE TO THE CHAMBER.

MTTUYI.ATROPINE WAS THE ONE MUSCARINIC ANT¡CHOLINERGIC DRUG

TESTED THAT PROVED INEFFECTTVE IN ALTERING THE EFFECT OF PRIOR

EXPOSURE ON LATENCY. TNT IICI< OF ACTIVITY, HOWEVER, ONLY OCCURRED

l,'ITH INTRAPERITONEAL DOSAGE. THE ORUC }.fAS EFFECTIVE, IDENTICALLY

TO THE OTHERS, WHEN lT WAS ADMINISTERED INTRACRANIALLY' THEREBY

LENDING CREDENCE TO THE AFOREMENTIONED GENERALLY ACCEPTED

coNrENTloN (r,e', THoMrsoN & ScHUSTER, 1968) rHAT lr DoES Nor

EXERT A BEHAVIOURALLY REFLECTED ACTION ON CNS TISSUES BECAUSE IT

DoEs NoT pAss rHE so-CALLED BLooD BRAIN BARRIER (BlXlV, 1956;

Mtllrnn ft llrss, 195S), QevtousLY, lNJEcrlNG DRUGS DIREcTLY lNro

BO

i :::'i:'l:
r. al i-: .
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THÉ BRAIN DoES NoT M,ITIGATE THEIR ACTING PERIPHERALLY' AS FTLOETNE

PO I NTS OUT'

TuERr ts No DoUBT THAT suBsrANcEs INJEcTED INTRA-

VENTRICULARLY OR PERFUSED THROUGH THE CEREBRAL

VENTRICLES CAN BE ABSORBED INTO THE BLOOD STREAM

(tsos, e" 30).

lloWEVeR, s I NcE METHYLATRoP I NE 1,IAS BEHAV I oURALLY I NAcT IVE !'/HEN

ADM I N I STERED SYSTEM.I CALLY, I T WOULD SEEM THE ONLY CONCLUS I ON

rl.;,::.,. .-. t

posslBLE ts THAT THE DRUG DOES, lN FACT, AcI WITHIN rnE CNS wneN ll:,'::¡,¡il'
: .,:j i: ::,, ',

PREVENTING THE PRIOR EXPOSURE INDUCED DECREASE IN LATENCY'
1,;¡.''r,,¡,,',:,,.
i ;:_-:;,,.::

Tnr po t Nt ls FURTHER EMPHAS lzlD BY THE GENERAL Acr lv I TY :i:': r;:r'ìr"i'r'

oeU (Teotr 26) wnrcH PRESENT slMtLÀR CIRCUMSTANCES; t. E., ',

.I NTRACRANIALLY ADMINISTERED METHYLATROPINE INCREASED ACTIVITY IN

A MANNER CHARACTERISTTC OF OTHER MUSCARINIC ANTICHOLINERGICS WHILE

INTRApERtToNEAL DosAGE WAS RELATIVELY INEFFEcTIVE. lnrEnrsrlNGLY,

tnr" 3.2 ua.fxe., lçP.2 DosE oF METHYLATRoPTNE DID tNDUcE A MoDERATE

AcTtVtTy INcREASE. A slMlLAR FINDING WAS REPoRTED sv MTYERS ET AL'

(1964) ustNG A DosE or 2.1 vte.f xc. lN rHEIR 
'TUDY, 

HIGHER DosES

(ur ro 16.8 uo.fre.) wrnr EtTHER rNEFFEcrlvE oR SLIGHTLY DEPRESSED

AcTIVITY* TN¡T ETTTCT WAS NOT OBSERVED IN THE PRESENT ACTIVITY

EXPERIMENTS,BUTITHASLONGBEENESTABLISHEDFORVARIOUS

MUscAR ¡ N l c ANTI cHoL I NERG I cs (Mlcnr' 1924) '

TnEsr BtpHASlc AcrloNS oF sYSTEMIcALLY ADMINISTERED

METHYLA,TROP I NE MAY BE A FUNCT ION OF THE CO'MPLEX TEMPORAL

pERIpHERAL-cENTRAL RELATT ONSHrps REpoRTED WrrH sElvrRAL TROprc

.Ac rD ESTERS (HrnxHr tMER, 1958; 0strrlo, MlcHnr & UNNE' 1960)' Fon

EXAM'LE, 0sTrrro g &. (1960) us ING HUMAN suBJEcrs, FoUND rHAT
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THE PER IPHERAL EFFECTS OF A G IVEN DOSE OF ATROPI NE I'iERE MAX IMAL AT

TWO HOURS, DlSAppEARfNc AFTER FOUR HOURS, l,IHEREAS ELECTROENCEPHÂLO-

GRAPHIC ACTIVITY AND BEHAVIOURAL EFFECTS }IERE MAX¡MAL AT FOUR HOURS

D I SAPPEAR I NG AFTER TEN HOURS ' 0¡l rHE ASSUMPT I oN THAT THESE

RELAT IONSH I PS VARY \iI I TH DOSE, THE ISSUE COULD BE RESOLVED BY

SYSTEMATIC MULTIPARAMETIC TIME-COURSE-DOSE EVALUATIONS OF

ME TH YLATROP I NE '

Also ¡s REpoRTED BY cARLroN (1968), cHLoRPR9MAZINE AND

!-AMPHETAMINE !{ERE INEFFECTIVE IN THE PRESENT STUDIES IN REGARD TO

ALTER I NG THE I NFLUENCE OF PREV I OUS EXPER I ENCE ON APPROACH LATENC Y'

As w¡s po r NïED our, 0enlroN (1 968) usED rl-JAT F r ND r Nc ror 1 . )

coNCLUDE THAT cENERAL CNS orpnrss I oN oR ST ¡ MULAT I oN I S NoT A

CONT I NGENT COND I T I ON RELEVANT TO MOD

AND 2, ) To I ND I cATE THAT ALTERAT I oN

DIRECT EFFECT ON APPROACH LATENCY.

D-AMPHETAMINE TESTED IN THE PRESENT

I F I CAT I ON OF APPROACH LATE NC Y

,OF MOTOR ACTIVITY HAS NO

THE FACT THAT ALL DOSES OF

EXPERIMENTS WERE NON-ACTIVE

IN AFFECTING ANY ASPECT OF THE APPROACH LATENCY MEASURE WHILE

ALSO HAV.I NG MODERATE TO MARKED BIPHASIC EFFECTS ON MOTOR ACTIVITY'

cLEARLYsUPPoRTsTHELATTERcoNTENTIoN;l.E','THEcHANGESIN

APPROACH LATENCY ARE

Howrvrn, THE

SEMANT I C VAGUE NESS -

PS YC HOPHARMACOLOG I CAL

NOT A FUNCTION OF MOTOR ACTIVITY PER SE.

FORMER CONTENTION SUFFERS FROM AN IMPORT,ANT

ONE THAT IS UNFORTUNATELY QUITE COMMON IN

D ISCOURSE. CO¡¿I'¿E¡IT ¡ NG ON THE SAME ISSUE I N

A pApER By CooK nNo Krllrnrn (tOOZ), Mlnnlzzt, ADAPTING A

JlcxsoNt¡N (tAeA) rENET ro coNTEMPoRARY PsYcHoPHARMAcoLoGY, sAlDi
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I sueersr tn¡t tr ts tMpRopER To cLASSIFy A DRUG

AS A STIMULANT OR A DEPRESSANT ON THE BASIS OF

BEHAVToRAL AcrtoN. Tuosr rERMS oRtcINATED rN AN

ANALYSIS OF EFFECTS ON CELLS - IN THIS CASE ON

CELLS IN THE NERVOUS SYSTEM - AND THE ONLY THING
THAT CAN HAPPEN IS THAT THEY CAN BE EITHER
STtMULATED oR DEpRESSED, lr rs Nor coRREcr ro
BELIEVE THAT INHIBITION OF THE NERVOUS SYSTEM :,.:i,,::

ALWAYS RESULTS I N DECREASED ACTI V ¡ TY BECAUSE

THIS DYSINHIBITION OR RELEASE FROM INHIBITION
RESulrs tN TNcREASED Acrlvtry" Ltxrwrsr,
EXCITAT¡ON OF THE NERVOUS SYSTEM DOES NOT ALWAYS

RESULT IN INCREASED BEHAVIORAL ACTIVITY..
(oaz, e, 335) 

','ij
lru rr-r'ect, THE potNT cANNor BE DEFTNITIvELy RESoLVED srNcE CnnltoN

T

D lD Nor spEc lFy wH4T ls BE tNc sr TMULATED nNo/on DEpRESSED. In n¡rrv

INSTANCE PRESENT NOTIONS RE,GARDING THE SITE AND MODE OF ACT¡ON OF

CHLORPROMAZINE AND THE AMPHETAMINES ARE NOT CONCLUSIVE ENOUGH TO

ALLow sucH spEC¡r-rcrrroñ (Jlnvtr, 1965; Í'lElss & Lettrs, 1962).

Sr I ll, soME RELEVANT FAcrs ARE AVA I LABLE. I r w I LL BE

REcALLED Cnnllor't (1963) posruLATED THE EX rsrENcË oF AN

ANTAGONISTIC ADRENER.GIC ACTIVAT¡NG SYSTEM AND DEMONSTRATfD THAT

AMnHETAMTNE rs svNERGtsrtc l,ttrH ATRoptNE (Cnnr-ror.r & Dtonuo, 1961 ).

l r coulo, THEREFoRE, BE poSTULATED THAT D-AMpHETAMI NE v/ouLD l NHl Bl r
t,:,: :ì

pRroR EXPERIENCE IN.REASED DRtNKtNc ruBE AppRoAcH BEHAVIouR' .'''ìitì
' .,: .:

CoNvrRSELy, AMoNc I TS MANY Acr I oNS, cHLoRPRoMAZ I NE ¡ s A PoTENT

cl-ADRENERcIc BLocKlNc AGENT (AHloutsr, 1966; Srv & HrtMttcx, 1966;

fnorNr, Hunl l¡¿tt¡n & Hnrr-rLv, 1965). TnrnEroRr lT couLD coNcE IVABLY

PREVENT EXPRESSION OF THE ADRENERGIC ACTIVATING SYSTEM WHICH VJOULD

BE BEHAV I OURLY REFLECTED BY FAC I L I TAT I ON OF PREV I OUS EXPOSURE

I NDUcED DEcREASES I N APPRoAcH LATENcY. I x errrct, THEN,

D*AMPHETAMINE SHOULD ACT SIMILARLY TO THE MUSCARINIC

i':¡'i, l
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ANTICHOLINERGICS, CHLORPROMAZINE, SlMILARLY TO VJHAT WOULD BE

EXpEcTED FRoM pARASyMpATHoMIMETtc AGENTS. Pur ANoTHER l+AY, oN

THf BASrS OF THEIR ESTABLISHED ACTION, g-AMPHETAMINE BY

STIMULATING THE ADRENERGIC SYSTEM WOULD BE EXPECTED TO DEPRESS

APPRoAcHLATENcY,cHLoRPRoMAZlNEBYryTHEADRENERGlc

S YSTEM TO ST I I"IU,LATE APPROACH LÀTENC Y, ÏHE TENU ' I NOLOG I CAL

AMB I GU I TY IS: THUS, EV I DENT,

0r couRsr, THE FATLURE oF THE DRUGS To MANIFEST ANY EFFEcT

MAKES THE MATTER TOTALLY SPECULATLVE. f ru r-.a,Cr, THE ABSENCE OF itn.,.-
':li'::i.i

THESE POSTULATED EFFECTS CASTS SOME DOUBT ON THE EXISTENCE OF AN

ADRENERGTc coMpoNENT tN THE scHEME. Tnr lssuE \,louLD HAVE ïo BE

RESoLVED By A DETATLED ANALysts oF THE ADRENERcIc MEcHANIsM (sucH

coNSIDERATtoNS AS ITS RELATIVE Ðt AND (à coMPONENTS, THE SPEclFlc

RELATIvE coNTENT oF vARtous cATEcHoLAMtNES, erc.), How lr

tNTERAcTS wtTH rHE cHoLtNERGlc MEcHANtSM (nnr rnrv MUTUALLY

ANïAcoNtSTt c, B I pHAS I c, erc. ) AND How THESE FAcToRS ARE REFLEcTED
.....

BEHAV I oURALLYT Pn tUnRV, oF COURSE, ì,lOULD BE DoSE-EFFEcT DATA ON

...',..
CHLORPROMAZ INE lN THE INSTANCE oF APPROACH LATENCY' :':'r:':i

i.at,',';t':

lr rHe CHANGES tN THE EFFECT oF pR I oR ExposuRE oN APPRoAcT¡ ;,,.,,',t
,i li',ti',',:.: .:'

LATENCY ARE DIRECTLY RELATED TO CHOLINERGIC ACTIVITY, THEN

PARASYMPATHOM I MET I C DRUGS \,IOULD BE EXPECTED TO FAC I L I TATE THE

BEHAVIOUR JUST OPPOS¡TE TO THE WAY THAT MUSCARINIC ANTICHOLINERGIC

suBsrANcES lNHlBtr lr' As wls PoINTED our EARLIER, c¡nlro¡¡ (1968)

OFFERED EVIDENCE TO THIS EFFECT AS A MAJOR PROPOSITION IN SUPPORT

OF HIS NOTION. TUT ¡SSTSSMENT OF ESERINE DESCRIBED IN THIS RËPORT

a.:.r '..
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FAILED TO SHO"^/ ANY SUCH FACILITÀTtON. HOWEVER, SINCE THE ANTAGONISM

STUDIES MOST CLEARLY INDICATED INVOLVEMENT OF ESERINE, THE FAILURE

TO DEMONSTRATE ENHANCEMENT OF THE PRIOR EXPOSURE EFFECT COULD

SIMPLY BE A REFLECTION OF THE INSENSITIVITY OF THE METHOD TO

cHANGES oF THAT.TypE (a.n,, pERHAps THE AppRoAcH LATENcy vALUES

FoR uNAFFEcTED nN rMÄLs REpRESENTs A pHys rcAL MAX r r',ruv) ,

EsER I NE QU I TE EFFEcT I VELY ANTAGoN I ZED THE EFFEcT oF

scopoLAMtNE By E¡THER oF TWo RourES oF ADMlNtsrRATtoN. ïncntruE,

LtKEWISE, WAS AN EFFTCACTOUS ANTAGONTST OF EITHER SCOPOL.AMINE OR

DrrRnn. THEsE DATA ARE HrcHLy succESTtvE tN REcARD To rHE NortoN

THAT CHOLINERGIC CHANGES OCCUR SIMULTANEOUSLY WITH EXTEROENVIRON-

MENTAL EXnERtENTTAL coNDtTIoNS. lx tAcr, THEy DEMoNSTRATE THAT

VARYING THE ONGOING CHOLINERGIC ACTIVITY V/ILL RESULT IN

pRED lcrABLE cHANcES rN BEHAV touR, Tner, oF couRSE, ts CnRlrolrtrs

(1963) Mosr BASrc coNrENTloN, THE nNr¡soNrsM DArA, THEN, Do Nor

IN ANY WAY ELABORATE ON THE NOTtON, BUT RATHER, SIMPLY ENHANCE ITS

PHARMACOLOG I CAL CREDENCE.

ACTION OF INHJBTTJNG ACETYLCHOLINE RE-SYNTHESIS BY RENDERING THE

NEURAL MEMBRANE tMpIRMEABLE To cHoLtNE (BunN, 1963; Crtaxe & RaNo,

1960; Er¡¿qutsr & Quasret, 1965; EcctEs, 1964¡ Lone, Ev¡Ns & !t|oNe,

1961. MnclNrosn, Btnrs & Snsrnv, 1956¡ ScHurteR, 1960). THts ls

IN CONTRAST TO MUSCARINIC ANTICHOLJNERGICS WHICH ARE SAID TO ACT

By coMpETINc l"tlTH ACETyLcHoLtNE AT REcEPToR slrES (lNr'rrs &

N r crrRsoN, 1 965) . Hob/EVER, I N BoTH I NSTANcES rHE Fl NAL RESULT

HrurcrolrNruM (n-e) rs nRESENTLv BELTEVED To MANIFEST lrs .:.,:.,,,.::
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ls rHE sAME ' NoN-AcrlvATroN oF THf posr-syNAprrc MEMBRANE (Dunrr-r-,

GnRlnNo & Fn r EDEL, 1 969) , t.E., BLocKAGE oF TRANSM tss r oN" Tnus, oN

THE BAS ls oF CaRltol.rl s (1 963) HyporHES rs, rHE BEHAV ¡ouRAL RESULT

FOLLOI'/ING ADMINISTRATION OF EITHER HEMICHOLINIUM OR A MUSCARINIC

ANTtcHoLtNERclc AcENT couLD BE THE sAME. ïHE nEsutrs oF THE

PRESENT EXPER I MENTAT I ON DO NOT REVEAL ANY EFFECT OF HEM I CHOL I N I UM

ON PR I OR EXPER I ENCE MOD I F I ED APPROACH LATENCY,

It suour-o BE polNTED our tMMEDIATELy rHAT THE DATA tNVoLVE

ONLY ONE DOSE OF HEMICHOLINIUM - AN APPARENT VIOLATION OF SOUND

eHARMAcoLoc I cAL pRocEDURE AS D I scussED EARL I ER. THE oRuo, HowEVER,

HAS AN EXTREMELY LIMITED POTENCY RANGE BETWEEN LETHAL AND INACTIVE

DosE LEVELS (BanNe s & Elrnrn tNcroN, 1965¡ 14¡nsu¡t-l- & Lose , 1959;

ScHuelrn, 1960) AND THERr ts No EVIDENcE oF ANy BlpHAStc AcrtoN

(Er-r',tovursr & Qulsrrl, 1965¡ Scnurlrn, 1960). Im ADDtrtoN, BEcAUsE

oF tTS MODE OF ACTION, HEMICHOLINIUM WOULD BE EXPECTED TO MANIFEST

I TS EFFEcT oNLy I N AcETyLcHoL I NE DEpLETED T r ssuES. !'IHETHER THERE

I,/AS SUFFICIENT PRIOR ACTIVITY TO INDUCE SUCH DEPLETION CANNOT BE

].'..,:
DETERMINED FROM THE PRESENT EXPERIMENTS. ij,,-

'-, '. 

''

MoRs pnrc tsEt-y, THEN, us I NG A DosE oF HEM I cHoL I N t uM THAT it.-i
,. 

t,, 
,t,

woulD HAVE A REASONABLE PROBABILITY OF SHOWING AN EFFECT, NONE

V/AS oBSERVED, lr wout-o THUS sEEM THAT, CoNTRARY to CnnltoNls

(1963) BELTEF, DEAcrlvATroN oF cHoLlNERcJc rRANSMtsstoN, tN

tT.ELr, ls NoT THE SIGNtFICANT PHYSIOLOGICAL SUBSTRATE IN REGARD F

TO MOD I FYI NG THE I NFLUENCE OF EXPER I ENCE. EV I DENCE EX ¡ STS

(Bovrr-Ntrrt,1966)wrrtcr-rlNDlcATESTHATNlcoT|NEFAclLITATES
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BEHAVIOUR IN A MANNER SIMILAR TO MUSCARINIC ANTICHOLINERGIC DRUGS

(ls olscussED IN THE INrnooucrtoN)" FnoN4 THAT, lr couLD BE

POSTULATED THAT PERHAPS ACETYLCHOLINE REFLECTS A MUSCARI NIC-

NICOTINIC ACTION AT THE BEHAVIOURAL LEVEL SIMILAR TO THAT SEEN IN ':
:,;-.,. . , ,:, t: 

t,

pER I pHERAL vAScuLAR ACT lv I TY (Bunr'r, 1 963). In THE PRESENcE oF

ATROPINE, INCREASED LEVELS OF ACETYLCHOLINE AFFECT BLOOD PRESSURE

lN A MANNER SIMILAR TO THAT FOLLOI^/lNG INJECTIONS OF NICOTINE. r; :. .:.,.
i:.;;,,;:,'.:;i;:r,
: r: .: : .:

HO\,/EVER, SINcE THE NlcoTlNlc EFFECT lS THOUGHT TO INVOLVE ::: r: :

ADRENERGIC MECHANISMS, ITS POSTULATION DOES NOT TOTALLY COMPROMISE

C¡Rr-ror.rts (1963) coNcEpT oF A DUAL cHoLINERGIc-ADRENERc¡c

MEcHANISM. THe noTtotrt lS coMPLIcATED BY REcENT EVIDENcE SUGGESTING

THAT HEMICHOLINIUM MAY HAVE NONCHOLINERGIC ACTIONS IN THAT SOME

OF ITS EFFECTS ON AXONAL CONDUCTION CANNOT BE ANTAGONIZED BY

cHoL l NES (Fnez te n, N,qRnn¡sn t & Moonr, 1 969) .

CoNcEnntNG FURTHER THE PRoBLEM oF METHoDoLoGIcAL

I NSENS I T¡ V I TY MENT I ONED ABOVE, THE DOSE'EFFECT DATA ALSO REVEAL

POSS I BLE I NADEQUAC IES. THE ICTIVE DRUGS DO NOT EXPRESS GRADUATED

DOSE-EFFECT RELATIONSH¡PS IN THEIR ATTENUATING EFFECT ON PRIOR

EXpOSURE, BUT INSTEAD SHOW TOTAL INHIBITION ONCE A SPECIFIC DOSE

LEVEL (n rnnesnoLD?) HAS BEEN EXçEEDED, Tnlt rHESE DRUGS Do HAVE

GRADUATED EFFECTS ON BEHAV I OUR I S EV I DENT FROM CONS I DERAT I ON OF

THEDoSE.EFFECTVALUESwHENaENERALAcTIVITYwASMEASURED

(Frounr 6), funrnrnuone, ALL BEHAVIoURS oF rHE rYPE UNDER

coNSIDERATIoN-EXTINcTIoN,HABITUATIoNoRWHATEVER.SHowA

GRADUATEDcoURSEoFDEVELoPMENTTHAT!,/ouLDMoSTLIKELYBE

::": i.l:¡ :.:::ti;r:.;
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PARALLELED BY A SPATIALLY OR TEMPORALLY NON-SALTATORY PHYSIOLOGICAL

MEcHANtSM, To coNcElvE orHERvlrsE vlouLD BE coNTRARy ro EVERy KNov/N

FAcr coNcERNrNc NEURAL Acrlvrry coRRELATES (.,n", PTaFFMANN, i959).

AellN, lr MUsr BE coNcLUDED THAT THE MEASURE ¡s stMpLy tNsENStr¡vE :,.:;.r.,,:.':':'._; .1.:..'
:;: ::_: .1:

TO SMALL CHANGES,

THe pH¡nuAcoLoc r cÀL MAN I pULAT I oNS DEScR I BED HERE I N HAVE

sERVED To cLARrFy FouR srcNrFrcANT polNTs¡ 1.) rHr METHyLATRopTNE

DATA SEEM TO ¡ ND I CATE THAT THE DRUc ACT I ONS ,A,SSOc IATED \¡/ I TH CHANGES

IN THE INFLUENCE OF PR IOR EXPOSURE ON APPROACH LÀTENCY DO OCCUR j,:..1..i..ì,::;

\i:::a; ir:' :: ):l

l,,ltrHlN rnr CNS, 2.) THE DosE-ErFEcr AND ANrAcoNlsM DATA

(rsrecrALLv rHE LATTE*) sueeesr IHAT THE ACTtoN ts spEclFIc ro 
'

''

DRUcS CHARACTERIZED AS MUSCARINTC ANTICHOLINERGIC AGENTS, BUT

3.)THEAcTtoN-ASSUGGESTEDBYTHEHEMlcHoLlNlUMDATA-lSNoT

s tMpLy A MÀTTER oF cHoL I NERct c BLocKADE, AND 4. ) rnrRE ARE REASoNS

ToDoUBTTHEEXlSTANcEoFANANTAGoNlSTlcADRENERGlcSYSTEM.

FutunE RESEARcH To ELABoRATE THESE coNcLUs¡oNS Mt'GHT

I NCLUDE STUD I ES OF OTHER DRU.GS REPORTED IO HAVE ANT I CHOL I NERG I C

;,
Acrlv lry (e .o., MoRpHtNEJ peroN, 1957) oR DRUcs KNov/N ro INTERFERE 

i''-....';' i
l. 

t t'.t.,,

!ìnrH cENTRAL syNAprlc rRANSMlssroN (a,n,, DtpHENyLHyDANTotNi ill'-,:.
.,1',,1't '

Wooonunv, 1955 - THts DRUc HAS REcENTLY BEEN REPoRTED AS 
::::

FActLITATING HABITUATION TO A CLICKING NoISE BY AGED RATSJ

GoRoot.t,1969).lNADDlTloN,ANEVALUATloNoFTHEEFFEcTSoF

HEMICHOLTNIUM IN CHOLINERGICALLY DEPLETED MtCE WOULD BE OF INTEREST

AS WELL AS A CONSIDERATION OF NICOTENIC AGENTS AND VARIOUS

CATECHOLAMINES - BOTH IN TERMS OF DOSE'EFFECT AND ANTAGONISTIC

:r:i;i,; iìi.l:s
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SYNERGISTI C RELAT I ONSH I PS.

MOTIVATI ONAL ASPECTS

I'lH t lr rHERE ¡ s L I TTLE DouBT THAT DRUG EFFEcrs ARE

MoDtFIABLE By, oR tNTERAcT WITH, AN oRGANtsMTS APPETITIVE STATE

(BnowN & Rtcn.rnos, 1966.¡ Colr, 1963; '1965, Gvt-vs, 1966; ll tll,

BElL¡vr-lr & l,{lKlen, 19511 Ílot-vrs, CnnrEn & Fu¡¡Moro, 1958;

MletnNrss, 1967¡ ScHutoT, 1958), THERE ls coNSIDERABLE coNFUSloN

AS To THE MEcHANTSMS INVoLVED lN THE RELATtoNSHIP. lUrrn¡sr lN

THE INTERACT.I ON WAS INTENSIFIED BY REVELATION OF THE NOW

WELL-KNoWN ANoREXt c AcT l oNS oF THE AMPHETAM I NES (Hlnn l s, l vv &

Srrnrr, 1947).

TUr COnfuSlON oVER THE EFFECT OF DRUGS ON FOOD AND WATER

coNSUMpTtoN (nNo, pERHAPs EVEN MoRE IMPoRTANT, THE EFFEcTS oF

coNSUMpTt oN oN DRUG AcT t oN) sreus PR I MAR I LY FRoM THE FAcT THAT

APPETITIVE BEHAV¡OUR INVOLVES NUMEROUS VARIABLES' FON EXAMPLE'

tN DISCUSSING FOOD MOTIVATION, srrlllR POfNTS OUT!

,,..THUNGER AND FEEDING ARE UNDER MULTIFACTOR

CONTROL. M¡I'IV SENSORY FACTORS, BOTH LEARNED

AND UNLEARNED, CONTR I BUTE I N AN ADD I T I VE WAY

TO THE AROUSAL OF HUNGER AND TO THE DEVELOP-

MENT OF SATtATION; TASTE, SMELL, GASTRIC

CONTRACTIONS AND GASTRI.C DISTENTION TO NAME

soME MAJoR oNEs- Aoorp ro rHESE ARE PowER-

FUL INFLUENCES FROM THE INTERNAL ENVIRONMENT'

INCLUDINq-BOTH OSMOTIC AND SPECIFIC CHEMICAL

CHANGES. THE SECOND MAIN POINT IS THAT ALL

OF THESE FACTORS ARE INTEGRATED IN THE

CENTRAL NERVOUS SYSTEM, PARTICULARLY IN THE

HYPOTHALAMUS WHERE THERE ARE BOTH EXC I TATORY

AND I NH.I.B ITORY MECHAN ISMS CONTROLL ING FOOD

r NTAKE AND HUNGER Mor I vAT I oN (t o0z,
PP, 105-106).

l.: .

ii '1:
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Sr t ll ANoTHER coNFouND I NG FAcroR I NVoLVES THE coMPLEX

rNTERAcrroNS BETwEEN vARrous MorlvATtoN sTATES (t.n., BETvtEEN

FooD ANp, wnrrn). Tursr HAVE AN ESpEc I ALLy pRoFouND s I cN I F I cANcE

BECAUSE TYPICALLY ONE REINFORCER IS UTILIZED IN A DEPRIVATION
:..,.,,,--,

SCHEDULE WITHOUT REGARD FOR CONCOMITANT INFLUENCES RELEVANT TO

THE orHEn (n TNDRA, i 968; De tt, 1958; Gt- lcx¡¿¡N & ScH t rr, 1961;

llurl, 1 933; Pl tsxorr & Iollovrn, 1960; VEnplRmcr & Hnvrs, 1953) 
t::,t',1

THE po r nr ls cocENTLy MADE sv VERpLANcK & Hnvrs, ".ìt'"'

Fooo ¡No vtATER tNTAKET.,ARE INTERDEPENDENT To A ,..,',,
HrcH DEGREE. ExprnlMENTAL DEPRlvATloN oF oNE l.:::'::

IS ASSOCIATED WITH A LARGE DROP IN THE INTAKE

OF THE OTHER THAT MAY BE CONSIDERED A
rsErF-rMposEDt DEpRlvArtoN (tose, p' 332),

90

YET I THIRD CONSIDER,ATION INVOLVES THE RELATIONSHIP BETWEEN

DRUG-sr TMULUS r NTERAcT I oNS (o tscussrD I N DETA I L BELo!.t) lr'ro

MorrvArroNAL srArE, BRowrrr (1965), Bnown & Rlcu¡nos (too0), AND

H t r-l g nl, (1 957) nnvr DEMoNSTRATED THAT RE l NFoRc I NG I NFLUENcES

CAN BE MARKEDLY ALTERED BY MAN I PULAfI ONS OF DRUG-ST I MULUS

vAR T ABLES. FoR EXAMpLE, Bnowru & R.t cnlnos (1 966) MA I NTA I NED

ttNORMALtI FOOD-RETNFORCED RESPONDINc lN PIGEONS TREATED WITH

AN9REXTc DosEs oF vARlous AMpHETAMINEs By lNTRoDuclNc ttALTRUlsrtctt ,,',.,
.,,t,:::: 

'

SOCIAL OPPORTUNITIES.

AS I.¿ IGHT BE EXPÊCTED, I T HAS BEEN SUGGESTED THAT

DRUG.MOTIVATIONAL INTERACTIONS COULD BE ASSESSED BY EMPLOYING
l'.,.'::.:::

1.,,r.;t,,:

MULTIpARAMETRIC ANALYSES, SEVfRnl YEARS ,qeO MILLER oFFERED THE r.::riÌ:'

NOT I ON THAT T



lN srupytNc rHE EFFEcrs oF DRUcs oN Mor¡vATloN lr ls
DESIRABLE TO USE A NUMBER OF TECHN¡QUES THAT ARE AS

DIVERSE AS POSSIBLE IN ORDER TO AVOID MISLEADING
GENERAL I ZAT I ONS FROM EFFECTS THAT ARE SPEC I F I C TO

THE PARTICULAR INDICATOR USED.*.I BELIEVE THAT IT IS

...DESIRABLE THAT THEY ARE..'DIVERSE IN THAT THEY DO

NOT DEPEND ON THE SAME RESPONSE AND, HENCE, CAN

ASSURE US AGA I NST BE I NC M I SLED BY EFFECTS THAT ARE

spEc r Fr c ro rHAr RESpoNSE (t SsO, e- 31 B) "

SUCn IppnOACHES !'/ERE cENERALLY UNFRUITFUL, SERVING ONLY TO FURTHER

EMpHAStzE THE coNFouNDtNG TNFLUENcES ALREADY ELABoRATED (Mrr-r-en &

BAnnv, 1 960), Trre D I FF lcuLT IES w I TH rHE APPRoAcH t,/ERE

suMMARtzED ev DEws nNo MonsE¡

ïnE orprruDENcE oF HUNGER oN NUMBE.R oF HoURS oF

DEPR I VAT I ON WAS STUD I ED US I NG A VAR I ETY OF
lMrAsuREs oF HUNcERt "..Tntnsr wAS sIMILARLY
MEASURED, , , THE FUNCT I ONAL DEPE NDENC I ES FOUND

D IFFERED RAD ICALLY ACCORD ING TO !,/H ICH METHOD

OF MEASUREMENT WAS USED, AND SO DID THE

EFFEcrs oF AMpHETAM I NE. No METHoD I s c I vEN

FOR COMB I N t NG THESE CONTRAD I CT I NG RESULTS TO

oBTATN A cLEAR rMEAsuR¡l or lHr EFFEcT oF

AMpHETAM I NE oN HUNGER oR TH t Rsr PE n se' . " I r
SHOULD BE EMPHAS I ZED THAT THE MEASURES ARE I N

CONFLICT ONLY IN.SO FAR AS THEY ARE REGARDED

AS MEASURES OT HYPOTHETICAL UNITARY VARIABLES

HUNGER OR TH I RSTJ OTHERW I SE THEY S I MPLY G I VE

VALUABLE I NFORMAT I ON ON AN I NTEREST I NG

srruArloN (1961, PP. 164-165).

THe o¡rl FRoM THE sruD I ES DEScR t BED I N TH I s REPoRT

CONCERNING THE INFLUENCE OF DEPRIVATION LEVEL ON DRUG-AFFECTED

MODITICATIONS OF PREVIOUS EXPERIENCE INDICATE A VERY DISTINCT

I NTERAcT I oN BoTH QuANT I TAT I VELY AND QUAL t TAT I VELY. Jusr As WAs

SEEN \"/ I TH DRUG DOSES, I NCREAS I NG DEPR I VAT I ON ALSO REACHED A

spEctFtED LEVEI (nlwnvs 24 nouns) arronr PRIoR EXFosURE cHANGED

APPROACH LATENCIES WERE SIGNI FI CANTLY I NFLUENCED' AND THE DRUG

EFFECT REVEALED. BUT, UNLIKE DOSE LEVELS, ONCE INFLUENCED, THE

i,::i

9',l
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vALUES AssuMED AN ¡ NVERSE RELATI oNsH r p (,,a., AS DEpR r vAïr oN

?
TNcREASED, LATENcy hrAS orcnrRsro)." IuE r¡cr rHAT THE DRUcs HAVE

NO OBSERVABLE I NFLUENCE BELOW THE OPT I MAL DEPR I VAT I ON LEVEL

INDtcATES A D¡REcr AND DEFTNTTE RELAT¡oNsHrp BETWEEN THE EFFIi¡cv

oF THE DRUGS AND THE MorrvATtoNAL srATE oF THE ANtMAL. AeatN, AS

\^/JTH THE DOSE-EFFECT FINDINGS, THE ABRUpT ONSET OF DEpRIVATION

INFLUENCES MAY REFLECT METHODOLOGICAL INSENSITIVITY BECAUSE THE

GENERAL ACTIV¡TY DATA REVEALED A GRADUATED RELATIONSHIP BETWEEN

MAGN I TUDE oF DEpR l vAT I oN AND LEVEL oF BEHAV I ouR (Tnnr-r 25) .

Also or srcNtFlcANcE VJAS THE oBSERVATIoN THAT THE ANT¡-

CHOLINERGIC DRUGS MANTFESTED THEIR ATTENUATION OF PRIOR EXPOSURE

oNLy vilrH THE LreurD RETNFoRcERS v/ATER AND MtLK. Ar No LEVEL oF

DEpRrvATloN up ro rHREE DAys (rln lN EXcESS oF wHAT rs usuALLy

NEcESSARy FoR FooD To BEcoME REINFoRcTNG - FERstrn & SxTNNER, 1957)

D¡D DRY CI-TOW RESULT IN APPROACH LATENCIES TYPICAL OF THOSE OBSERVED

vltrH wATER. PERH¡ps rH¡t ts Nor ro BE UNEXpECTED slNcE lr HAS

BEEN PREVIOUSLY DEMONSTRATED THAT THE VOLUME OF FOOD CONSUMED

DoES Nor coNTTNUE To TNCREAsE wITH pERroDS oF DEpRtvATtoN ovrn 24

HouRS - lN FAcr, .rr MAy AcruALLy DEcREASE (Mtllrn, 1956). OrHrn

REpoRrs (Moss , 1924'¡ !{nRorru, 1 931 ) HAVE IMpL IED rHAT uNcoND I r ¡ oNED

AppRoAcH RESpoNSES To FooD REAcHED A MAXTMUM AFTEn 72 Houns

ô
"lT rs rNTEREsrlNc ro Nor¡cE THAT soME oF THE vALUEs Do

GO BELOW THE MORE TYPICAL LEVELS THUS INDICATING THAT THE EARLIER

spEcuLATED pHyslcAL MAXIMUM ls NoT A posslBLE REASoN FoR rsERlNEls
INACTIVITY,
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DEpR f vAT r oN AND rHEN DEcREASED" coNvrRSELY, rHE M I LLER (1 956)

STUDY SHol"/ED THAT CoND lT IONED RESPONSES CONTINGENT oN FoOD

REINFORCEMENT coNTINUE TO INCREASE ìiltTH INCREAS¡NG DEPRIVATION.

ExpRrssro sLlcHTLy DIFFERENT, DEpRtvATloN MAY AFFEcT A DEcLINE IN

THE UNCONDITIONED OR CONSUMMATORY BEHAV¡OURS A'ND AN INCREASE IN

THE coNDlrroNED oR AppErtïtVE coMPoNENTS (TINBERGEN, 1951 ), hllrH

THAT ASSUMPTION, lT CoULD BE coNcLUDED THAT THE APPROACH BEHAVIOUR

OBSERVED IN THESE STUDIES IS AN UNCONDITIONED CONSUMMATORY ACT

lrE.2 NOT A LEARNED RESPONSE. ÏHE LACK OF ANY APPARENT INFLUENCE

BY THE DRINKING TUBEIS BEtN.G PRESENT DURING THE INITIAL EXPOSURE

FURTHER VERTFIES THls coNrENrloN (TleLr 1B)'

I x ruE DRy cHo!'l sruD I ES, THE D I FFERENcE BETIIEEN PR I oR

EXPOSURE AND NON-EXPOSURE hIAS MAINTAINED AND THERE WAS, AS

tNDtcATED ABOVE, A DEFINtTE DtMtNUTION OF ALL VALUES AS DEPRIVATION

VJAS INcREASED. lN EFFEcT, THE PATTERN oF VALUES WAs IDENT¡cAL To

THOSE OBTÀINED WITH NON.ACTIVE DRUGS WHEN VIATER RE¡NFORCEMENT I'JAS

EMPLOYED. THUS, THE DRUG EFFECT WAS TOTALLY REVERSED BY

QUALITATIVELY CH.ANG¡ NG THE MOTIVATION CONDITIONS-

DTTINITION OF THE MECHANISMS INVOLVED IN THE INTERACTION

I !./OULD NECESSIT,ATE A SYSTEMATIC EVALUATION OF INGESTIONAL INFLUENCES

(u"n., ttDRy-MoUTHtr DUE To ANTIsALIAGoGUE EFFEcTS, DEcREASED cUT

MoT¡LtTy DUE To ANTISpASMoDIc EFFEcTS, ETc.)t INTRAMoDALITY

RELATI oNSH I ps (a.n-, MAI NTENANcE oF wATER I NTAKE I N RELATI oN To

DRy cHoW), AND DRUG-BEHAVIouR INTERAcTIoNS (t.n,, coULD ENVIRoN-

MENTAL CONDITIONS, SAY SOCIAL, BE CREATED lN WHICH THE DRUG EFFECT

l:l:.j: l::;,
rrìr ._.¡ r.ll

l.:.:; ::+:,
l. iir :::,
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V,TOULD OCCUR I¡/ITH DRY CHOW?) HOWTVTN, ONE EVIDENT POSSIBILITY CAN BE

DER I VED FROM THE CONS I DERAT I ON OF AN ESTABL I SHED EFFECT OF CHO-

L I NERG r c suBSTANcES oN coNSUMMAT r oN¡ GnossrunN, (i s0O, 1962, i 964)

AND oTHERS (r,e., CrRceRo & Mvrns, 1968; CouRv, 1967¡ EpsrrtN, ...,,,:.,
:.: 1:,":: '

1960; FtsH¿n & Counv, 1962i Ku,lvant, HrretNr & TnnupMAN, 1968;

l,ltlrrn, 1965; MyEns & C rcrRo, 196S) HAVE FouND rHAr cHoL INERG lc

AGENTS, AppLtED D¡RECTLY TO DISCRETE BRAIN AREAS, lNlTlAïE DRINKING .',,,
.tr,.ti:,;,i,

BEHAVIOUR WHILE ADRENERGIC COMPOUNDS INSTIGATE THE EATING OF FOOD. ":""

,..,:..: ,-:,. .

lr woul-p F9LLow, THEN, THAT BLocKtNG oF THE cHoLlNERGlc sYSTEM Bv ;,,,,,,,,',,1;',
lr.ì. i'

INJECT I ON OF AN ANT ICHOL I NERG I C DRUG }'/OULD DECREASE DR I NK ING

a

(Lrvrrr&FlSHER,1966;WEtss&SrRoNevRN,1969)wHIcH,INTHE

PRESENT S.TUDIES WOULD BE REFLECTED AS AN ¡NCREASED APPROACH
i

LATENcy oN THE pART oF pRloR EXPosED ANIMALS. HAMILToN AND

GRossvnru (1 969) HAVE sHot^tN rHAT D r REcr r NJEcr ¡ oNS oF ANr I cHoL I NERcI c
:

l

AGENTS lNTo VARtoUs AREAs oF cATIS BRATNS AFFEcTED AcQUISTIoN oF

:

AVOIDANCE BEHAVIOUR IN THE SAME MANNER AS SYSTEMIC TREATMENTS, I.

llwout-pBEoFlNTERESTToTESTANlMALSlNTHEPRESENTPARADlGM
:::-:.:.

FoL.LoW I NG APPL ICAT I ON OF RELEVANT AUTONOMI C AGENTS TO APPROPR IATE J¡:.I¡':..:'-''::- 
.: 

:

t - .:r.rl
CONSUMMATORY-ASSOC IATED BRAI N AREAS i::i :ìr'

OruT POTE¡ITIAL DIFFICULTY WITH THIS INTE.RPRETATION CONCERNS

THE DURAT I oN oF AcT I oN oF THE DRUGs I NVoLVED. ÏHE GENERAL AcT I V I TY

DATA ¡N Tnelr 24 nxo FteuRr 6 sgow rHAT ATRoPINE, scoPoLAMlNE,

AND DTTRAN DtD MAtNTAIN AN EFFEcT FoR AT LEAST ¡at 12 HoURS THAT

WouLD BE NEcESSARy, lt',1 lpo lr I oN, BnowN (1 967) oFFERs DATA vlH lcH

I ND I CATED THAT ATROP I NE AFFECTED I NC REASES ¡ N WATER RE I NFORCED
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LEVER pREssrNG By MoNKEys FoR MoRE THAN 36 nouns posr-ADMtNls-

TRAT I ON.

CoNvERsELy, AD-LtBtruM, t,vATER coNSUMPTtoN BY MIcE DosED

ht I TH SCOpOLAM I NE OR ATROP I NE, AS DESCR ¡ BED HERE I N, REVEALED NO

D I FFERENCES

(Tnnr-r 15, F

CONSUME LESS

LEVELS NOT S

FROM SALI NE.TREATED ANIMALS AFTER THE

r eunr 5) . Dnue- TREATED pR r oR-EXposED

hIATER DURING THE SECOND EXPOSURE PER

IGNI FICANTLY DI FFERENT FROM NON-PRI OR

FrRST 24 Houns

SUBJECTS D ID

roD (nrrllNtNG

EXPOSED ANIMALS

DR I NKI NG.BUT, OF COURSE, THEY ALSO TOOK LONGER TO INITtATE

Co¡¿pln¡rtvE sATlATtoN cuRvES !,/oulD BE oF vALUE To cLARI FlcATloN

OF THIS POtNT.

NoNrrnrtess, THE FAcr REMAINS THAT THESE Fl ND I Ncs sERI ousLY

LIMIT ANY GENERALITIES CONCERNING ANTICHOLINERGIC MODIFICATION OF

pRroR EXpER¡ENCE By TMpLTcATING THE ANr¡¿llrs NUTRITtoNAL coNDtrtoN

lN THE EXpRESSToN oF THE DRuers AcrloN. lr ls IHUS Nor FEASIBLE

TO CONSIDER A GENERAL,ACTIVATING-DEACTIVATING SYSTEM ONLY IN TERMS

oF RELATIVE ADRENERGIc-cHoLl NERGIc AcTIVITY.

THE DRUQ-STIMULUS INTERACTI ON PROBLEM

EXpTnIMENTAL VERIFtcATION oF THE FA.cT THAT ENVIRoNMENTAL

CONTINGENCIES CAN ALTER THE EFFECT OF A DRUG LONG PROCEEDED IÏS

DELI NEATI ON AS A PRIMARY PROBLEM FOR PSYCHOPHARMACOLOGI CAL

coNS ¡ DERATIoN. I r.r 1940, GuryN lno GuRo Re poRTED rHAT THE EFFEcTS

OF THE AMPHETAMINES VIERE MARKEDLY ENHANCED IN MICE MAINTAINED UNDER

CONDITIONS OF SOCIAL AGGREGATION AS OPPOSED TO THOSE KEPT

::
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l soLATED. THr F I ND l NG HAS BEEN EXTENS I vELy REpL I cATED (sEr nev t rw

ey T¡ìrEssEN, 1964), sHollN To BE ANTAcoNIZABLE ev CNS DEpRESSANT

DRUcs (Llsae r'rn & McGenN, 1957), REpRoDUcABLE lN orHER sPEc tES

(znI-rs & Knnllru, 1966), AND suBJEcrED ro DETAtLED eARAMETRtc

EVALUATIoN (u."., tHrnnov¡ FunNrss, PlRlvrn & Pluu¡¡rn, 1966;

H¡no¡ruee & Prtenson, 1964; Moonr, Snwov & ScHnul, 1965; Swtruvnno,

Clanr, Mr vRH¡n¡ & I,{olr, 1961; lrlrlcH & I,{rlcn, 1966).

IoNrtnrtrss, A THEoRETIcAL srRUcruRE RELEVANT To rHE

FtNDtNGS lrAS Nor pRovlDED uNrtl 1956 ev STDMAN wHo cÀLLED sucH

RELATIoNSHtps DRUG-BEHAVtoUR tNTERAcrloNS. Hr orlfMlrED THE

NOTION QUITE CLEARLYI

I N nEcENT yEARS... I T HAS BEcoME EV I DENT THAI- A

HTTHERTO-NEGLECTED SET OF VARIABLES CONTRI BUTES

POV/ERFULLY TO THE UNCERTAIN CONSEQUENCES OF

DRUG ADMtNlsrRATtoN. THrsE vARIABLES, BRoADLY

DESCRIBED, ARE THE RELATIONS BETWEEN BEHAVIOR

AND I Ts coNTRoLL I NG ENV I RoNMENT. DRuc rrFEcrs
ARE DEPENDENT NOT ONLY O.N THE PHYSI.OLOGICAL
STATE OF THE ORGANISM, BUT ALSO ON THE

ENVI RONMENTAL CONT I NGENC I E.S ÍHAT ARE. MA I N'
rAlNrNc lrs BEHAVIoR Ar rHE rlME (tos6, e.2B?),

Bnowx uTtLIZED THE coNcEPT lN AN ANALYSIS oF DRUG EFFEcrs oN

VtStoN AND BRoADENED ITS EXPLANAToRY UTtLITY. Hr polNTED oUTl

Tnr Rrl¡rloNSHlP BETWEEN THE BEHAVIoR oF AN

ORGANISM AND THE STIMULUS CONDITIONS UNDER

WHICH IT OCCURS CAN INTERACT WITH DRUGS

FROM E ITHER OR BOTH ASPECTS. TH,AÍ IS, IT
CAN AFFECT RESPONDING, HAVE ITS EFFECT

MODIFIED BY STIMULUS CIRCUMSTANCES, OR

BorH" THr r-onugR ls rHE t"losr oBV I ous AND

COMMONLY MEASURED VARIABLE IN DRUG

EXpER I MENTAT I ON, THE SECOND I S SOMEWHAT

LESS OBVIOUS AND 'EMPHASIZED BUT MORE

srcNrFrcANr... (tooz, P. 295).



TNOUpSOI'I ¡nO SCHUSTER, ALSo REcoGNIZING THÊ SIGNIFIcANcE oF

DRUG-BEHAVTOUR I NTERACTIONS, SAY¡

A¡.rtr-vz I NG THE MEcHAN I sMS By wH I cH DRUGs AFFEcT
BEHAV I OR I./OULD BE I MMEASURABLY EAS I ER I F
oRGANISMS COULD BE ISOLATED FROM THEIR ,,,,,,.

ENV I RoNMENTS. flowrve n, I N THE woRLD oF t NTAcT ': 1:l

BEHAV I NG ANI MALS, THE ORGAN I SM AND I TS

ENV ¡ RONMENT ARE I NSEPARABLY I NTERDEPENDENTJ
AND IT IS INEVITABLE THAT THE EFFECTS OF DRUGS

ADM I N I STERED TO I NTACT AN I MALS !J I LL BE

MODIFIED BY ENVIRONMENTAL CONDITIONS. ¡,.:..:,..
Alrnoue n rnE tMpoRTANcE oF ENV TRoNMENTAL ,¿.:1:,

INFLUENCES SHOULD BE OBVIOUS, INADEQUATE :'
CoNSIDERATION OF SUCH FACTORS lS ONE OF THE .,:, ,
COMMONEST WEAKNESSES OF D RUG- BEHAV I OR : :.:.:J

nrsE¡n.H t1gog, P.-158) t':1::''

THr IMpoRTANcE oF THE coNcEpr cANNor BE ovERSTRESSED, At¡y

DRUc EFFECT ON BEHAVToUR - INCLUDtNG pLAcEBO EFFECTS (BrrCHrn,

1955; FR¡Nt<EnHnEUSER, JrRer, Sv¡r & WnAresuo, 1963) - cAN oNLy BE

FULLY ¡NTERPRETED IN THE CONTEXT OF DRUG-BEHAVIOUR INTERACTION

coNSIDERATIoNS, lJNroRtun¡nrELy rHE coNcEpr, lvHEN HEEDED AT ALL,

IS USUALLY CONSIDERED ONLY FROM A METHODOLOGICAL PERSPECTIVE.

CoNcrRrulNc rHAT potNT, G.ollua eno BnnoY sAYr

97

Sucn n¡rrRENcE HAs usuALLY SERVED To t ND I cATE THAT
(pARADoxlcALl DRUa EFFEcrs MAy Nor BE QUIrE so
PUZZL I NG WHEN ENV I RONMENTAL COND I TI ONS AND OTHER

CRITICAL EXPERTMENTAL DETAILS ARE CAREFULLY
spEc I F t ED AND coNS I DERED, THE' I MpoRTANcE oF THE

DRU.G*BEHAV t OR I NTERACT I ON CONCEPT, HOWEVER, GOES

BEyoND srMpLv ¡ccouNÌtNc FoR lNcoNSlsrANclES lN
THE psycHopHARMAcoLoctcAL LITERATURE. FtRst lT
WOULD SEEM TO LIM¡T THE EXTENT TO WHICH DR.UG

EFFECTS ARE SPECIFIABLE UNDER THE RUBRIC OF SUCH

B.ROAD PHARMACOLOG I CAL CLASSES AS I ST IUULAI'ITSI ,
loepnessANTst, lTRnNeutttzERsI, AND THE LIKE,
DESP I TE THE APPARENT JUST I F I CAT I ON FOR SUCH

CLASSIFICATIONS ON CLINICAL OR EVEN PHYSIO-
LOG IC.AL GROUNDS,¡ SECOI'IO, A CONS IDERED EVALUAT I ON

OF THE DRUG-BEHAVIoR tNTERAcTIoN coNcEPT WoULD

SEEM TO RAISE SERI OUS QUESTI ONS CONCERNI NG THE
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EFFI CACY OF PSYCHOPHARMACOLOGI CAL APPROACHES WHI CH

EMPHAS IZE A SEARCH FOR DRUGS EXPECTED TO HAVE

SELECTED EFFECTS UPON SUCH I NADEQUATELY SPEC I F I ED

psycHoLoGIcAL pRocESSES As rFrnRlr tANX!ETYl,
rcoNrLlcrt, AND THE LtKE (t00s, e" 252).

TnE lnst potNT wouLD cERTAINLY tNcLUDE THE NoT¡oN oF ttHABlTu,qTtoNtt

BEING SELECTIVELY ¡NHIBITED BY ANTICHOLINERGIC DRUGS'

lru nre¡Ro ro BorH vlsuAL AND AUDIToRY STIMULUS MoDALITIES,

THE EXPERIMENTS DESCRIBED IN THE PRESENT STUDY REVEALED A

MEASURABLE INFLUENCE ONLY WHEN INTERMITTENT STIMULATION WAS

UTtLtZED. THtt WOul-D BE EXPEcTED SINcE BoTH FLIcKERING LIGHT AND

souND srtMULATtoN ARE sENstTlvE BEHAVIouRAL lNDlcAToRs (Gorrltra &

SrvMrR, i969¡ HnnntsoN & AorlsoN, 1959; HENonlcKS, 1966; fnnrvrur-4,

Cllnr, PnurlER & ScHwnnrz, 1957) INcLUDING rHE REVELATIoN oF DRUG

EFFEcrs THEREoN (Pnurlen & ClRnr, 1961¡ TunNrn, 1965), l¡l

ADDITtON, FLICKERINq ILLUMtNATION HAS BEEN FoUND rO BE RESISTANT

To HÀBlruArtoN, PtERotl (1965) ar'ro P¡vlov (1,921) RrnonrrD rHAT

oRIENTING REFLEXES COULD BE MAINTAINED LONGER UNDER CONDITIONS OF

I NTERM I TTENT ST I MULAT I ON.

FI I CTER f NG ST I MUL I PRESENTED ONLY DUR I NG THE SECOND

EXPOSURE WERE APPARENTLY DISRUPTING IN THAT THEY NEGATED TFIE

USUAL EFFECT oF scoPoLAMlNE. lN FACT, THE LATENCIES FoR ALL

GRoUpS WERE ELEVATED, A OIrf-EnrNcE BETWEEN PRIOR EXPoSED AND

NoN-ExposED ANIMALS \./As MAtNTAtNED, BUT Nor BETlrfEEN PRIoR EXPoSED 
l,:,,.,,,,.,
l:i-l-r ' .:-: t-:.-

DRUc AND SAL I NE TREATED SUBJECTS - THE D I FFERENCE THAT I S TAKEN i'''i'¡-'"'Ìr::j

AS THE INDICAToR oF DRUG ACTION, THUS A RATHER oBVIOUS AND

DEFINITE DRUq-BEHAVIOUR INTERACTION WAS REVEALED' TNT CONDITIONS
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oF THE FIRST EXPOSURE, HOWEVER, WERE APPARENTLY NOT SO SPECIFIC

THAT ABSENCE OF FLICKER PRESENT THEREI N IMPAIRED PERFORMANCE DURING

THE sEcoND ExposuRE. lr wour-o IHUS sEEM THAT pRESENcE AND ABSENcE

oF srrMULATroN ARE ALso euALlrArrvELy DrsrlNcr (Hnnntsott & AnrlsoN,

1959) - lr.r r NTEREsT r NG Nor l oN FoR FUTURE EXpER IMENTAT I oN,

EvE¡r t'loRr steNtFlcANTLy, l¡tHEN THE TNTERMITTENT STtMULATtoN

!/AS PRESENT DURING BOTH EXPOSURES, THE DRUG EFFECT OCCURRED lN A

TyplcAL MANNER, FRoN4 rHtr, THEN, tr woulD sEEM THAT spEclFlED

ST,IMULUS COND¡TIONS DURING INITIAL EXPOSURE CAN INDEED INFLUENCE

THE coNSEeuENcE oF THE sEcoND EXposuRE. Aeltn, A DRUc-BEHAVtoUR

I NTERACT I ON "

ïunr ruq ANT I cHoL I NEReI c EFFEcT cAN BE MoD t F I ED BY

MANIPULATION OF ENVIRONMENTAL ASPECTS IS INCOMPATIBLE !'/ITH

CnRrror'rrs (1963) HyporHESls rN THE sENSE THAr EXocENous srtMULATloN

ALTERs rHE EFFrcAcy oF THE oRGANlsMls BtocHEMtcAL sIATE - l.E.t

TH.E DATA SUGGEST THAT THE CHOLINERGICALLY MEDIATED BEHAVIOUR WIL,L

NOT INEVITABLY EXPRESS ITSELF ONCE AN OPTIMAL QUANTITY OF

ACETYLCHOLINE IS PRESENT AT THE RELEVANT RECEPTOR SITE' THEN¡ IS

NO TOTALLY PREDICTABLE UNITARY RELATIONSHIP SIMPLY BECAUSE OTHER

FACTORS, NOT THE LEAST OF WHICH ARE EXTEROCEPTIVE CONDITIONS, WILL

INFLUENCE THE BEHAVIOURAL EXPRESSION OF THE BIOCHEMI.CAL ACTIVITY"

lr ntMRtNs FOR FUTURE RESEÀRcH To SPEcIFY fHoSE coNDlTloNS-

a---:,:::.>1+:?..:alti.**
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THE SUPERIORITY OF GENERAL MOTOR ACTIVITY AS A MEASURE

OF THE INFLUENCE OF PREVIOUS EXPERIENCE

THE ren¡¿lNoLocy usED To DEStcNATE MEASURE oF THE AppARENTLy

RANDOM MOVEMENT OF Á,N ANIMAL ABOUT A SPACE IS OBJECTIVELY VAGUE AND

AMBrGlous. lN ¡N ATTEMeT AT cLARtry, MuuN orFeRS A DEscRtprtoN AND

DEFINITION THAT HAS THE VIRTUE OF FUNCTIONAL UTILITY IF NOT

OBJECTIVE ACCURACY:

THr ner, lN coMMoN wlrH orHER ANIMALS, DtsplÀYS A

VARIETY OF ACTIV¡TIES WHICH APPEAR TO DEPEND MORE

UPON I NTERNAL PHYS I OLOG I CAL COND I T ¡ ONS THAN UPON

THE STIMULATI NG PROPERTI ES OF THE EXTERNAL

ENV t RoNMENt"..MucH oF TH l s I NTERNALLY REGULATED

BEHAVIOR lS.',t,ìItTHOUT THE KfND OF SPECIFIC
DIRECTI.ON THAT WE OBSERVE WHEN AN ANIMAL RUNS

TOV,IARD FOOD, TOWARD WATER, OR TOWARD A SEXUAL
pARTNER. Wntt rtq ANIMAL DoES ts RUN ARoUND

IN tTS CAGE OR RUN IN A REVOLVING DRUM

(tos9, P. 5").

Hr rnrN coES oN To sÀYt

ïwo trRus HAVE BEEN usED To DESIcNATE THIs".'
Acr t v I TY, orur or THESE lS -s,PO\TANEpu,s,
A,CT I V I TY. AND THE OTHER. GENERAL ACT I V I TY.

THE TIRST TERM INVOLVES THE ASSUMPTION THAT

NO EXTERNA,L STIMULATION, OR AT LEAST NO

EXPERIMENTALLY VARI ED EXTERNAL STIMULATI ON

¡S RESPONSIBLE FOR ELICITING OR REGULATING

THE BEHAVIoR. lr Hns ALSo BEEN usED To

MEAN THAT THE ST1MULUS FOR THE ACTIVITY IS.

UNKNOIIN. THT S COND TERM MAKES NO

ASSUMPT I ONS ABOUT ST I MULAT I ON AND BE I NG

JUST AS DESCRIPTIVE AS THE FIRST, lT ls To

BE PREFERRED (toso, e, 52).

lru errrcr, THEN, THE TERM cENERAL AcrlvlrY ls SIMPLY

DEScRtpTtVE oF yHATEVER METH9D oF MEASUREMENT lS EMPLoYED. Tnosg

MEASURES ARE NUMEROUS AND ALMOST AS OLD AS ANIMAL PSYCHOLOGY

ITSELF. THE FIRST TEcHNIQUE So DEScRIBED !{AS THE AcTIVITY oR

:

l

l

r::ii.-:: r.

|:'ì::ia-.::i
l:Dt iì.1:i,:iÌ

li: jr i ÍiÌr'
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RUNNINc hrHEEL FoR RATs (Sr-onlrcen, 19OB; Strwlnr, 1B98). S rNcE rHEN

THERE HAVE BEEN REPORTS CONCERNING VARIOUS STABILIMETRIC OR

tnJrcclEtt cAGES - EtTHER TAMBouR MouNTED (Rtcnrrn, 1927) oR

cANTTLEVER suspENDED (CHneerr-, Gnnrur, AncnteLnp & PlQuerrç, 1957),

TrLr-oR ruRN-rABLEs (Gnrrrtrrr & FanRts, 1942), ELEcTRtcAL sHoRrtNc

By coNTAcr vJ tTH METAL pLATES (Kr.rolr-, 1961 ), I NïERRUprl oN oF A

pHoroBEAM - THE so-cALLED *rlcHT aoxn (Srerucrn, 19291 SIEeE:- & Heno,

1950), pEDoMETERs (Ltooer-r-, 1925i Cunrts, i937), ELEcTRtcAL FLUX

lNDUcrroN (Gr-ow & Gnlusrns, 1960) AND DtsRUprloN oF uLrRASoNtc

souño v/AVES (Pe acoct<, Hoosr & THoues, 1 966) ro MENI I oN A FEW.

DrrnlLED REVrEws oF rHE METHoDS HAVE BEEN coMptLED Bv R¿ro 11941)

¡ruo Hnrr (196i).

GrnrR¡l Acrlvlry MEASUREMENTS HAVE FoUND b/TDESPREAD

urtLlry rN THE MEASUREMENT oF DRUG EFFEcrs (r"o., CunReet ET AL'

1957; DRvts, 1957; Drws, i953; Evrnrrt, 19613 (ttol-t-, 1961¡

Ltpu¡tt ET AL.1963), EVEN To THE EXTENT oF ATTEMPTTNc To ESTABLtsH

THE ONTOGENET I C DEVELOPMENTAL RATE OF I'HE ADRENERG I C-CHOL I NERGI C

AcrlvArloN sysrEMS (cnueerll, Lvrtt & FrelcER, 1969)' Nor

UNEXPECTEDLY, THERE HAS BEEN SOME CONFUSION lN REGARD TO THE ACTTON

oF A GtvEN DRUc, To r¡xr MoRPHINE As AN EXAMPLE, soME sruDtEs HAVE

REpoRTED rHAT tr DEcREASED AcT lV lrY (tor-r- t tts, 1965¡ H tt-t-, PrscoR,

BellEvtllr & |r|tKlrn, 19513 Stt'loN & Eoov, 1935), orHERs rHAr lr

tNcREASED Acrtvrrv (Br¡cn, 1957: Jorr- & Etttnern, 1926¡ Mncur &

MoRA, 1920)" TnrnE ts No EVIDENcE ro SUGGEsT THAT THE TEcHNIQUES

THEMSELVEs (nllow I Nc FoR pHARMAcoLoc I cAL AND sPEc I ES-sPEC I Fl c
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D IFFERENcES) v,/ouLD pRoDucE D IFFERENT RESULTS, Oru rnr coNTRARy,

lsslc lNo Root (i956) usro A vARtEry oF MErHoÐs, tNcLUDtNc

oBsERVER RATI NGS, PHOIOBEAM I NTERRUPTI ON, AND Tl^/O STABLI OMETR I C

DEVtCES, TO ASSESS THE EFFECT OF X-RADIATION ON THE ACTIVITY OF

MoNKEys, THEy rouND vERy HIGH INTERcoRRELATIoNS (nrltaalLlrY

coEFF lc l ENrs BETvJEEN +O.79 lr.ro +0.99) AMoNc ALL THE MEASURES,

SttullL¡n FINDTNGS tN RESARD To rHE EFFEcT oF MoRPHINE oN RAT

AcrlvlTy HAVE BEEN REpoRTED Bv BRowl'l ¡,No MrelNNlss (rN enrss)

us I Nc pHoToBEAM I NTERRUPTI ON, A STABL I OMETR tC CAGE, AN ACTI V I TY

WHEEL, AN ULTRASONIC DEVICE, AND LEVER PRESSING,

Howrven, THE LATTER sruDY ALSo REVEALED A PRoFoUND

DTFFERENcE lN REGARD TO MOTIVATIONAL CONTINGENCIES, 1,E., MORPHINE

DEcREASED oR t ncnÊ¡seo AcTl v I Ty DEpENDENT oN vlHETHER THE BEHAV I ouR

ì¡/AS CONT I NGENT UPON FOS I T t VE OR NEGAT I VE RE I NFORCEMENT. TUE

NON.EXPERIMENTALLY REI NFORCED SI TUATI ON UNIVERSALLY REVEALED

DEcREASED AcrIVrry cHARAcrERlsrlc oF PoslrlvE REtNFoRcEMËNT' Ir

HAS BEEN SU,GGESTED THAT CURIOSITY OR EXPLORATORY BEHAVIOUR

(Brnlvrue, 1966) AND AcïtvtrY lrsELF (Hurl.ror & Pnr¡¿¡cx, 1963) lne

POS I TI VELY RE I NFORC I Nq.

;;:::4"'â

THe r¡cr REMÀl NS THAT, wHATEVER THE I R coNTl NGENc ¡ ES,

GENERAL ACTIVITY MEASURES ARE EXTREMELY SENSITIVE, REPLICABLE,

AND MEANINGFUL TEcHNIQUES FoR AsSEsSING DRUG AcTION. THr RESULTS
l',1i1,,,

oF THE STUD tES REp9RTED HERE I N VER IFY TH lS ç9NTENT I oN" lN rVf nv l'rii:':;';

INSTANCE, THE GENERAL ACTIVITY MEASURE PRODUCED DATA THAT ALLOWED

CONCLUSIONS IDENTICAL TO THOSE OBTAINED FROM THE APPROACH LATENCY
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DATA. I ru rHE l NSTANcE oF DosE-EFFEcrs, cENERAL Acrlv I TY wAS MoRE

SENSITIVE THAN APPROACH LATENCY TO THE EFFECT OF LOhIER DOSES, AND,

lN THE TNSTANCE oF DEPRIVATION LEVELS, MORE SENS¡TIVE TO SHORTER

DEpRIVATION TtMES, MoSf SlcNtFlcANTLY, THE TEcHNIQUE l,/As ENTIRELY

REVEALING OF THE INFLUENCES OR PRIOR EXPERIENCE \,JITHIN A LESS

coMpLEX METHoDoLoGtcAL c¡RcuMSTANcE. lN rlcr, usE oF THE AcrlvlrY

MEASURE IN PLACE OF APPROACH LATENCY WITI't I N THE SAME PARAD IGM

REsuLTED tN AN ttALL-oR-NoNEtt EFFEcT ¡DENTIcAL To THAT oBTAtNED

r",rrH AppRoAcH LATENcy. lN coNTnlsr, },lnrrERs AND Blocx (1969)

REpoRTED THAT scopoLAMtNE (1.0 lao-/xe") tNcREASED cENERAL AcrlvlTY

BUT DID Nor AFFEcT rHE couRSE oF HABlruATloN. lr ls PosstBLE THAT

THE TIME SPANS INVOLVED IN THE PRES.ENT STUDIES MAY HAVE BEEN SO

SLTGHT AS To pREcLUDE FULL EXPRESSION oF THE ACTIVITY EFFEcT. Ïnr

POINT COULD BE CLARIFIED BY TIME-DISTRIBUTION STUDIES OF GENERÀL

AcrlVtry, lr woul-o sEEM, THoucH, THAT GENERAL AcrtvlrY 6FFERS A

MORE SENS I Tt VE AND VERSAT I LE METHOD FOR ASSESS I NG THE BEHAV I OUR

RELEVANT ro cARLroNl s (1 963) HYPoTHES I s '

SOME CONCLUS¡ONS AND ÁN ALTERNATIVE HYPOTHESIS

IJSINO THE EFFECT OF VARIOUS DRUGS ON EXPERIENCE MODIFIED

APPROACHLATËNCIESANDGENERALACTIVITYASBEHÀVIOURALMEASURES'

I T HAS BEEN' ASCERTAI NED THAT¡

1 " ) Dnuss THAT ABoL I SH pR I oR EXPoSURE I NDUcED DEcREASES

IN APPROACH LATENCY SEEM TO DO SO IN CONJUNCTION WITH ACTIONS

VnTHtN THE CNS, ArreNu¡tloN oF PREVlous EXPERTENcE INFLUENcES

t:t::..:;i:
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t./AS AN ACTION SPECIFIC TO MUSCARINIc ANTICHOLINERGIC DRUGS, BUT

DID NOT SEEM TO BE SIMPLY DUE TO ATTENUATION OF CHOLINERGIC

ÄCTIVITY.

2-) Tnr oRue EFFEcT couLD BE MoDTFtED By MANlpuLATloN oF

THE ANtMAT-ls NUTRITIoNAL coNTrNcENcrEs (sucn As LEVEL oF DEpRtvA-

rton lNo/oR quALrry oF RETNFoRcETørr.rr). Tne MoDrFrcAT¡oN AppEARED

TO BE RELATED TO THE CONSUMMATORY ASPECT OF BEHAVIOUR,

3,) lN r-ncr, THE DRUc EFFEcT coulD ALso BE MoDIFtED BY

ENVIRoNMENTAL cHANGEs oF A sENSoRy NA,TURE. TnE rrrgcrlvENEss oF

THE DRUGS hfAS HI GHLY DEPENDENT ON THE ENV I RONMENTAL C I RCUMSTANCES

uNDER wHlcH THE ANtMlr-rs pERFoRMANcE wAS AssEssED.

I

4.) ANo, lr hfouLD sEEM THAT GENERAL AcrlvlrY ls AS

ACCURATE AN INDICATOR OF THË ABOVE DESCRIBED EFFECTS AS THE

AppRoAcH LATENcy MEASURE. ÏHr fEcHNIQUE ls METHoDoLoGIcALLY

S I MPLER AND MORE SENS I TIVE TO TREATMENTS.

WlTHoUTQUESTloN,THERESULTSoFTHEsESTUElESVERY

sER I ousLy coMpRoM t sE CnnttoNI s (1 963) HYPoTHES I s- Tnrv I LLUsTRATE
.':

THE oBV tous D I FF tculTy I N C¡nltoNl s lttrupT To DEScR IBE A ;,.i¡;1,,,.'.1¡;

.SIMPLISTIC UNITARY RELATIONSHIP BETWEEN THE ACTIVITY OF TlllO

BlocHEMtcAL sysTEMs AND A sPEclFlc INSTANcE oF BEHAVIoUR' As w¡s

potNTED OUT PREVIOUSLY, THE NOTION VJAS COMPROMISED FROM THE

I NSTANT OF I TS I NCEPT I ON BECAUSE I f WAS BASED UPON FALLAC I OUS

pREsUMpTloNS, Tnf Onr¡ FRoM THE PRESENT STUDfES HAVE MoRE THAN

AMPLY HIGHLIGHTED THE SHORTCOMINGS OF THE ATTEMPT TO BIOCHEMICALLY

LOCALIZE A SPECIFIC BEHAVIOUR.
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SuprnrtctALLy, THE NorloN AppEARED vIABLE BEcAUSE oF lrs

SECOND SHORTCOMI NG - LACK OF METHODOLOGI CAL VERSATI L I TY OR

INABILITY TO MANIPULATE AND ACCOUNT FOR MANY OF THE PARAMETRIC

coNTINGENcIES- l,{n¡r sErvED To BE DESIRABLE pARstMoNy wAs, lN

FACT, ABSENcE oF A BRoAD ANALyTtcAL BASIS, ïHls llAs ESpEcIALLy

EV¡DENT IN RELATION TO LACK OF CONSJDERATION FOR THE MOTIVATIONAL

CONTINGENCIES AND THEIR PROFOUND INTERACTION WITH THE DRUG EFFECTS.

MoRT eTNeRALLY, EMPLoYMENT oF THE GENERAL AcTIVITY MEASURE

REVEALED THE RELATIVE INSENSITIVITY OF APPROACH LATENCY AS A

MEASURE OF THE INFLUENCE OF PRIOR EXPERIENCE.

lr lll FAcroRS ARE TAKEN tNTo coNSIDERATIoN - wHEN THE

TorAL oRcANrsM rs coNSTDERED rN A TorAL ENVTRoNMENT (rHrnrny Nor
l

l

NECESSITATING ANY SEVERE CONCEPTUALIZAT¡ON OF DRUG ACTION OR

srRtcr DEFrNrrroN oF BEHAVtoun), rr BEcoMES possrBLE To oFFER A
a

HYPOTHET I CAL CONSTRUCT WH I CH COVERS THE C I RCUMSTÀNCES REVEALED BY

THE EXpER IMENTS REpoRTED HERE I N, ls e TNERAL TERlvls, THE FoLLo!'r lNc

SCHEME MAY BE PROPOSED¡

ì; :;: l.::r.: .

NEuRAI- Acrtvtty x INTERNAL Sr¡rE x ExtRorNvlRoN- r.iì.:r.ii:
'...'..'.,'......','..:.-...,i# +

HUMoRAL NUTRI rloNAL MFNTAL Co\p trl oNs 
,.,,

ELECTRO- GLANDULAR RE I NFORCEMENT ..: 
r. : :

CHEMICAL ANATOMICAL EXTEROCEPTIVE ,:,:,::'r.:r:

"AcrlvlTYll srlMULl
LEVEL

=W
A,ND¡ AppLytNc THE GENERAL coNsTRUçT To THE cIRSUMSTAN6ES oF THE

PRESËNT EXPER I MENTSS
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DEPRESSED MUSCARINIC X DEPRTVATION X DRINKING TUBE IN
AcT I oN oF AcETYLcHoL I NE OF IIATER DEF I NED EXTERO-

(oernnrroNAL cEPTrvE crRcuM-
DEFINtTIoN oF STANCES (l CHeUorn,
ttrHrnstnt) nREVr.ous ExposuRE,

Erc. )

= SUPPRESSED APPROACH TO DRINKING TUBE.

THr uulrtpLtcATtoN stGN ls usED To EMpHASIzE THE _tNTERAcItoN

BET!,/EEN THE VAR I OUS COND I T IONS. TUIT IS¡ IT SUGGESTS THAT IF ANY

oNE OF THE FACTORS I'/ERE ABSENT, THE BEHAVIOURAL RESULT WOULD NOT

occuR, zERo TIMES ANY VALUE lS ZERO. 0r-COURST, SOME OF THE

FÀCTORS ARE, OF pRESENT NECESSITY, VAGUELY DËFINED SINCE MUCH

MORE PARA.METRIC SPECIFICATION IS NEEDED. EUPIOYMENT OF THE

-GENERAL ACTIVITY MEASURE WILL ALLOW SUCH SPECIFICATION TO PROCEED

MORE EFFICACIOUSLY AND THE ALTERNATE HYPOTHESIS OFFERS .A CONCEPTUAL

FRAMEWORK WITH.I N !,/HICH SYSTEMATIC DEF¡NITION CAN PROCEED. EQU¡I-I-Y

IMPORTANT THE ABOVE HYPOTHES¡S IS INDEPENDENT OF ANY NOTION

ATTEMPTTNG TO DEFINE BEHAVIOUR fN TERMS OF A LOCALIZIÐ

PHYSfOLOGICAL MECHANTSM UIHILE AT THE SAME TIME GIVING THE

PHYS I OLOG ICAL ASPECTS FULL CONS I DERAT I ON. THT CONSTRUCT S I MPLY ii. '"ir:..: .:r 
_

; -' .._.:.: _

STATES THE COND I TI ONS UNDER VJHI CH A PARTICULAR I NSTANCE OF

BEHAV r oUR MAy occUR. THr c I RcUMSTANcES ARE MADE coMPAT I BLE \,rl I TH

THE IDEAL SO APTLY EXPRESSED BY B¡NNISTERl

"...tT ls NoT USEFUL To TALK oF PHYSIoLoGIcAL -E-V.E-NE
OR PSYCHOLOGICAL EVENTS BUT ONLY OF PHYSIOLOGICAL

AND PSYCHOLOG I CAL MODES OF CONSTRU I NG EVENTS" ' ' THUS

lr DoES Nor MAKE sENSE To ASK QuESTIoNS LIKE, lAnr

PHYS I OLOG I CA,L AND PSYCHOLOG I CAL EVENTS RELATED?1

0Nr-y euEsr r oNS sucH AS, t CnN puYS I oLoc I cAL AND
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psYcHoLoG lcAL coNSTR_qcTS BE, FOR pURpOSES OF SC tENT I F I C

EXPLANAT¡ON, USEFULLY RELATED?I ARE APPROPRIATE
(1968, P. ?29).

lr Is ro BE HopED THAT urtLlzATloN oF sucH coNcEpTloNS wtLL ALLovt

PSYCHOCHEMICAL RESEARCH TO MOVE FROM THE PREPARADIGMATTC STAGE

(Mlr.rorll & Spoo¡lEn, 1968) rNTo A pos rr¡oN oF DEVELoptNG

MEAN I NGFUL CONSTRUCTS WH I CH CAN RELATE TO BEHAV I OURAL ANALYS I S.

'a::a..::'..':::

i¡::-;,.:tç:-È
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