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!neloaed to quadrvplleata 1• aa uaeoliclted proposal -
to provide for the develo~eot of tcchnlquea aad 1 facility for 
acreeatas cb•aicala for tholr potecttal ploperty of lnduclns 
tempOUZ")' kbavtoral cb&D&U• 

We have ptopoaed a threa-yoar prosraa w1tb the firat 
,eac· betns devoted pd~~~.arUy to the develo~nc ot tecbdquea . · 
~•ins knowa compounds •• OQdeta. the followtas two r••r• would 
be devoted to acreeaias compouada v1tb IOQI provtaioa for coa• 
atantly lmptovins tcchniquea. We reali:e tbot aueb a project cao 
be funded. oaty a rear at a etcH, . 

Vblla we cannot be ce~tela,'ve believe that by u.e of 
out electroalc data proceuias equipaeat ,. ru; be able to aulyu 
the ecttvit7 profUe of screead c011pounda in or.Ser to prov1de a 
eoH rdiable &uid• to furthn compOUNI davalopa~t. 

It we aay clulf7 or azapUfy any polr.t S.n the propoul, 
plea•• do not bealtate to let ut kn~. 

Sincerel7 yours, 
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INTRODUCTION 

ibis proposal concerns the screentns of che~ical compounds for their 

abllity to dter the fun':~lond lntearlty of the complex procuses of 
the centTal nervous system. The ideal co~pound, in addition, would be 

effective orally at low doses, water soluble, and would have neither 

tute noc odor • 

The drug$ which are classified by v•rtous authors as halluclnogent, 

psyc:homlmetle cfrus.s. psyc:hopharar.acologlcal asnts, or tracquUtun . . 
may serve as models on which the screealn& procedures are to be 

although, the idul compound N'J not flt into thue cat_esoriu. 

- .. 

The pharmacoloiY and various techniques of study of psychopbar~eolosleal 

aaents (hallucinogens, psyehomlmetic asenta, etc.) have been reported 

and reviewed by numerous autbors (1·12) . From the array of techniques 

and methoda available, the tcreenina procedure Which follows, ~ believe, 

constitutes sufficient depth and versatility to be most effective. 

METHODS 

A. TOXICITY SCREENING: In order to establish the potency of a 

~teTial, mice have been chosen as the first exper1~nta1 ;nimal. 

In addition, by careful observation, especially in regard to 

char~cterlstic actions ln mice of various eccepted psyehopharma· 

cological agents. one may be alerted to new possibilities. 

• 
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Mice, purchased from 

will be held irt temperature·c~ntrolled quarters for one week prior 

to compound ldmlnf.stution in "shoe box" type caces with free 

access to water and Purina t.boratory Chov. Tbe compound dissolve4 

in water or other •uiuble vehiclu ~: ill be administered orally at 

graded doses to four mice per dose level (af~er rana• finding) to 

determine the oral L050 and minimum effective dose. T~e slana wbicb 

will be DOted c•aae fro• the .ost 1ubtle. aucb •• social loteractioo. 

to death. the degree of effect will be noted as slight. moderate. 

or severe. The •lsns to b4 recorded are listed below: 

Social Iateractlon Depression 

Alert Analgesia 
Res pin tiort Atu:la 

' Rapid Narcosis Slow 
La bond hostutiort 
Arrhythmic 

. · Hypother11la 
Ocular 

Hyperthermia Lacrimation 
Svollu Lids Sdlv•ti.~n 
Ptosis 

Mouth Dry Niosis 
Mydriuh Defecatlcn 

Reflexes · Urina t loa. 
Cornt>al 

Piloerection Pinnal 
Ugh tins Vasoconstriction 
TaU 

Vuodllatiort Myotactic 
Hypeuensitive Cyanos18 

Tre-mors Behavior Unusual 
Localized Straub IaU 
Ceneral Voca lhation 
Intermittent Cirding 

Cor.vulsions Hyperactive 
Clor.lc Stntching 
Tonic Death 

Other 

. . 

• 
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The mice will be observed frequently follovin& administration of the 

test material so that the onset and duration o£ aetivity will be 

known. 

I. SP0~7AN~OUS MOTOR ACTIVITY.(Hice2: The use of photocell devices t• 

a videly accepted procedure and many reports concerntn& the effects 

of psychopharmacolo&ical a;ents are •vailable in the literature (12). 

4: 
Mice purchased, accll~ted, anf h~used as previously described vil1 

be used u exPtriaenul •ubjecu: · .A unmua or three cioau (udu 

tolerated to no effect) will be selected on the basis of previous 

results and the compound v111 be administered to four treated alee 
• 

per dose level •. the atca vill be placed lft an . . Jlor 
12 hours and the spontaneous aetivlt7 

. - . . -~ I at 1S·minute intervah vni be ob.tained. The •ponta.neous . 
- activity of six control (vehicle) mice vill be re..eorded at .thl! Nlme 

time. 

. 

C. SPO~~AN!tJS ELECTRICAL CER!BRAL ACTIVITY: The tffects of psychopharma• 

cological acents on the electrical activity of .the bra1~ have be~n 
reviewed 'by Evaru (13,14) ·(a rupec:t to psychom1metlc agents, and by 

Brazier (lS) in respect to varioua druas ~ctlns on the ce~tral aervoua 

srste~. The preparation we propose to. use b~s been reported by lenaldi 

and Himwich (1~,17) to be sensitive to 1 to S mic:rograms/k& of lysergic 

add. 

For each compound tested two rabbits vill be curarized, artifically 

respirate~. and fitted vith s~rface electrodes. Increasing intravenQus 

doses will be given at lS ~inute intervals. the spontaneous cerebral 

eie,trical activity (££G) ~ill be recorded. The minimum (cuculative) 

effective dose, the type of response. and the duration of effect 

~ill be r~ported. 

- . 
_ _.- ~;':'"- ·. ., 
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A minl~ of two dogs per compound will be used. The anim&ls will be 

fu.tet! overnight, anesthetized with phenobarbital s~diuaa and suitably 

prepar,d for right vagal st1111Ulation and to recor:cl blood pressure, EKC, 

and i~cesti~al activity. After stabilization. coatrol recordings of the 

above para~eters will be obtained. 

/ 
/After parameters return to normal., the test compound will 

be ad~inistered intravenously at doses selected on the basis of previous 

data. Changes in baselipe values will be noted. The animal will 

• • 

-
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be treated with 

_/a• before and chana•• 

in response• \n t~rms of the parameter• listed above will be ooted. 

This procedure will be reputed to ever-y anlul vith tncre_uina 
doses of the test comp~und. 

. 
BEHAVIOR PROFILE (C~ts) 

~c .· . 

Irwin (1) alona with Norton ~nd Delur_{~J) .. bave .•u.uut.~. 

of standudized 111UlUdilller.uto~l:~~:i;;~~~~c~e=-~· ~ ~ .. , ·~· ~·~:i:fi~~~~~~~ 
useful in the evaluation of druas actin& Oft the central aervoua 

system. Uslna the procedures outllaed below in cate. which vere 

sele~ted brcauJt of unusual alaaa e1lclte4 aft•~ treataeat .Vitb 
• 

certain type of c~ agents, ve propose to eatabltsh a behavior 

profile for each compound. 

A group of foJur cats accllzu.tecl to the procedure vill be tutecl 

• . 

once weekly in a quiet temperatura-controlled rooa. tb~ ani .. la .vill 
' be restrained in overlappins areas b7 leashes. Ob•ervatlons v111 - ·· 

' be made one-hour before administrat~on of the~rua and hourl7 

thereafter, using as criteria: wakefulness. upriaht position. total 
• , • 4 - · - • • - · .. - - ~ • 

locomotion. spatial activity. contact aeekla&. aro01111as, ·ptey. :-~.:--::;:.~5.:::;-:·: ' . .-- ... --.. · · :::-.;•;.,· 

fearfulness. restl~ssness, vocallzatton,audtto~y response, assresslve~ss • 

body tone, limb weakness, ataxia, 

heart ra_te, and resplration rate. 

oictitans relaxat1oa, pupil alae. 

the drug vlll bt administered orally 

to .a minimum of two sets of four cats in araded doses (based on 

previous results) with one cat recelvins no active lnaredlant. 

. . 

F • . _BEHAVIORAL EFFECTS fRhesus t-lonkevs): 

(1) Effect on Social Behavior: First the order of dominance in 

grcup-housed monkeys will be definitively ascertained. Followia& 

thiS ·, compound .-i 11 be administered oully to one monkt!y at a 

•• 
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time fro~ various levels of the tocial structure. The effect 
on the bthavior of the treated monkey toward other members of 

its society vill be observed. Other behavioral effects that 

vill be 'observed {nclude the order ln vhich the monkeys eat 

and drink and the effect on the small cliques 'il!!ich are -· . _ _ _ 

nor=ally present. 

(2) Effect ort Ac:sressiveness: The "tamin&" effect of these collipounds 

vlll be ~easured in Fhesus aonkeys by the method of Heise and 

Boff (24) . This method consists of measuring aggression . 
(forvard lunging at the experimenter, barina teetb 1 and attackins 

e"p\rimer,ter's Jlove) and activity (general activity le~el or 

respo~se to visual or auditory s&Jmuli or ataita). After drug 

ad~inistration a ratio, aggress~on score (per cent of own 

control)/activity score (per cent of ovn control), is determined. 

taoina is defined a~ a ratio of 0.5 or less; a ratio of about 1.0 

indicates that drug action or ·aggress_ion il oot. specific. 

G. OPERA~T BEHAVIOR (Sguirrel Monkeys) 

The use of chaages ia op~rant behavior induced by drJ&s has in recent 
years increased markedly (25-JQ). Two broad types of operant behavior 

are differentiated on the basis of the type of reinforce~nt, reward 

versus punishment (30,31). Sidman (tl) bas suggested that behavior 

controlled by differen·t modes of reinforcement (food reward versus 

electrical sh~ck negative reinforcement) may be controlled by different 

le..-els of drive'. We propose to train animals to a multiple Fixed Ratio 

(FR) .; Fbed tnterval ('FI) schedule (31). Half of the animals will be . . 
reinforced with food and the other half reinforced by avoiding 

electrical shock (8). During the Fixed Ratio portion of the schedule, 

the anir.~l is reinforced after responding (lever pressing) a given 

nu~~er of times. In the Fixed Interval portion (usually taken to 

.... ·- ---..·-r --4-- - -··-
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