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Enclosed in quadruplicate is a ~roposal for 
the extension of vor!~ baing conducted wtetlr Contract 

1 .'Z·iutk O:r:ecr Uo. c; _I for the period 
February 28, 1969, ~~rougn-FebruarJ 28, .1970. -. . 

This pro?osal providas for n substantial in-· 
creases !n tho level of effort in order to ~cco~lish 
C'.ora ClCVU.Ced pha.rrnacolc~ical c;:haracterizations of C0!!1pOU."'ldS ,-, 
!ll:o~ing interc~lting propc:rt!as by the prinar.i screening · :-· 
procecures. Since the advanced techniques ~ill cmpha~ize ~ 
the usa of ncnh~an ~rir.~tas, it is ~nticipatcd u1at t~e · 
results obtained \:ill have ~ood prec!ictivo valua. :... : 

.. ___ --·.--\ 

Enclosures 

. ·. 

Sincerely yours, 
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----[.sub~! ts this ur,solicited ~~ropooal 

!or continuntion of th~ progrcu:1 0:1 p:t~r::t~colcgical. cer~onin<; 

o! potentially uceful new ngcnts. 

U.iin<; :.cut~ tc~i-:!t;• ~crce;!l ~'d lcec::ctcr a-ctivity tc:::;t!l, aa 
well as by e!fact on ~l~ p~y~ical ane ncurclcgic~l ~xacinaticn 

~ 

in t!1c c~t. Prc:=-.icir.g ca:1diciato r..atcri~l~ ~:ill he cv~luated 

by cacone~ry screc~i~~, inclu~ing a ~~tivation_ tc~t ~~d n 
sequential response test u~ing hcodecl rats. Further test3 \-:ill 

ba c!ono \·lith vor1 promising matcri.:tls to ovalu.:1tc affect on 

oocial behavior of cquir:el monkeys, rr.ccb~ni~::l of act!,on, 

. cffect3 of Ant~~oniots, ~·d ectaile~ analyoia cf ~ffect3 on 
behavior usinq suital;le animal spc;ci.es uith er:1phasis 0:1 !?ri~atc9. 
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~r:cm:IC;\L .Pl:01'0Sl'.L 

... . 
~submits this unso1icitod proposal 

for continuation of the program on pharDacological s~reening 
of potentially useful ne~ nqcnts. 

HISTORY': 
Since reneval of contract 

·-- ..... ·----
... -~· _,"""'. _, 

~ro. \ Task Order ~fo. 0 1 
---J has through tha · con-

tractinq u.gency nrr<J..""lged \lith a r:>har::lelcautical con;> any fer t~e 
acquisition of conpounes for screening. fit the tiwa of pre­

pa.ra~ien of this proposal, 4S co:.~pcuncia receive-d from this 

source have -been screenad by ~ri~arJ screening ~ethods incluainq 

roo use toJ::ici ty 3creen, spontaneous loco:Jotor ac:ti vi ty s«?reen 1 

and evaluat-ion of behavioral and neurological profile in cats. 
·SecondarJ screening ia now in prog~ess. At least eight of . 

. the initial coi:tpour.dG sho\·1 pr.jcising acti ,.i ty as l,i~ ted in our - .. 
"secon<i interi%:1 report. 'l'lle initial secondary ocreening program 
consistg of a ~Dtivational. test and a sequential resronse test, 
both usir.q hooded rats.. For ti:.e latter t~5t, tuo apparatuses 

were const...-ucted, and are now in o,era'i:ion. Additionallyt 
selected pro~sing co~~o~""les are a~linistarecl to selected monkeys 
for evaluatiQn of ~~e effect on physical, neurological, and 
b~havior~l profile as uith t..'1e cu.ts. D3havior is evaluated 

by ~~e effect on such c~aracteristics as curiosity, aqgressiveness, 
and fear. Seven squi:crel r:toni:a~'S (Saii:'.ira sciuresus) have been 
~bt~ined, ~d are ~rai~~d in a test situntion to evaluate c:h~ges 
ill social behavior and parfor:::anc·t~ in 9ituations \·,·hich involve 
both positive and negative reinforcement according to the ~ethod 
of Plot:1ii~ (?lotnik, n., .:our. co~p. physiol. Psycol. 66 (2), 

-·~. 
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JGS-77, 196a). In ~~eh of t~·Jo gl:t;)UiJG of th::-c~ r.:onl:cys a hicr~rcr.al 

pattern of ag~ression or sub~ssivenos3 hns ~Mnrqed. The nY. 1s - ";; .L • mo .c! 
are raraked accorc:llr.q to thia c..~rilractcri::;tic. Changes !n aggrcs­

aivoness, do~nancG 1 or GubDizaivoness incucod ~Y the ~~zt 
promisinq candidate druq~ aro evaluated in ~ub~~uivc or aggres­
sive monJ:.eys, re::;pcct.f.vely. 

PF.OPOSAL FOR THI?D YZ:.\P.: 

Each compou:1d will be e::ru:ti.ned by prir..ar] screening rncthcr~s in nica 
and CQ ts as des cribcd bol~~. 

I • I.'niUAP.Y SC:'.IZZJING l'IU'·.SC 

1. Acuta Toxicity Screen ':.. HicG '.;.;.:·~ 

This !,)roc~d'l:'C respresents t..l}e first stop in cvantual acceptance . . 
or rejection of a coDpound. The sqrcen is designed to eli~nate 
from consideration oompoundo which eo not pc~oes ouffici~nt 
biological activity, and to indicate t~·pes of prcmisinq ilctivity. 

Criteria used in the selection of a compound !~elude: . 
(a) Ratio of lethal dose to effoctiv~ cose (oafcty factor) 
(b) Speed of onset of pha~acolcgic signs 
(c) Duration of action 

(d} T'JPe of action 

(e) Co~?l~tcness of recover] from the effects 
(f) Oegr~e of scverity.of sigr~ o~servable 

The effoct!J .soug!lt are phar.nacologic signs 't.rhich i:lre reaclily 
rc,reroibla in a progrcssi ve seric:1 of tests. Cct:\pouncs a::-e 

- aCcinister~~ intravenously, a~d toxic Gigns ara noted by grcss 
observation or b7 r.~anipulation ~nd are :::-accrd~d f:::-or.t a.~onq 
~~os9 listed in a Li!lt o! ?.eaction Sigr.3 and St~~dard Tcr=s 

. ~. 
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!or 'roxicit~,. u.nc! S!:-r.ptcrr:oloc;~p r.aportir.q. If tho LD50;::r:o50 
r~tio is 10 or ~:cater, the co~~o~~d is tcst~d by intruvcnous 
injection in cats ~nd ~dministcrcd in behavior tests for 
secondary screening. 

FroCl pravious c~erience, it has been found that with trained 
obsc~~9rs, ~1c r~use toxicity acrcen detects aigr.i!ic~nt reaction 
signs (a r're!crred tem to to4dc sign) for ccr.!pounes !:n~·:n to 

be ment3lly or phy~ic~lly incapacitatinq ta ~an. ~c test is 
~arforr.ed in a •partial!~ blind" r:'.4nncr; i.e., tha o:,sorvar 
is not infc~ed of L~e ot--uctu~s of tho cc=pound to be· ~c=cenad, 
but is respcnsiblo for ?reparinq solutions and dilutions, and 
injcctinq the mice. ~echnicians usually work id pairs, one 

person recordin<J the· data and, \·rhcnevcr necessar~l, helping to 
cbserva the oice, l·:hila the ether technician serves a:; tha 

regular obse,rv:er. From titta to tice, ~:nc<t·m or stanc!ard co~~ounus 

are introducad into tho routine scr~cninq c1s unl~nowns to check 

the rel!.abi.lity al"!d rcprocuciLility of the screenin; technique. 

P~~aration of Con~ot~~d f~r In~cctions; 

In the absence of solubility info~t!cn# var;~ !;mall, 

un-,rcighe~ amount:J C?t cor.tpotmd ~ra trice! in t!le follc~d:1g solvents 
and in the or<!cr liated until a suitJble one ia !ound. lleat 
uay ~c used to nid zolution. 
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2. 
2. Loccr.totor 1\cti ~ri ~.- in !·!ice 

.. · 'rho spontcmeous loco::.ator activity test n:e.asurt3s tt~e c!rive of 

~~ ani~al to Qove. ~his test is rccogni=~d as ~easuring a 
ba~ic parameter for tho sc:aaninq of potential trar.quilizcrs 

• • 
1 2nd sedatives (Jacobsen 1964) ~d c>:ci~ants (Chan 1964). Tho-

a?para.tus usee! for this t<J!lt, t!1.a 

' 

J 

J -·· J 
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. 
For interpretation of the cata, s~ccial uttcntion !.; given 
the following parameters: 

(a) Dosaqa levels at uhich ma:drnal, r.1inirnal, or. no 
effect is seen. 

(b) Time of onset of drug effect at each uoJage 
level. 

(c) Duration of o change in loca~otor activity of 

_treatment groups as cocpared to that of control 
c;rolll}a. 

REr'EP.ENCES: 

... .. ... 

i · 

.I 

Jacobs~n, E., 'l'ranquilli:::l.'!r~ ~r:d Sedatives, Chapter 10, 
Evaluation of Drug hCtivitie~, Vol. I, ad. by Laur~nce, 
o. n. ancl nacharach, A. L., :?Ll 215-237, J\cadomic Press, 
tl.Y., 1~6·~ 

Ch2n, G., Mtideprescivcs, f~.nalcptics, und A;>~atite 
Suppra33ar.t3, C~aptar 11, Lvnluaticn of Drug rtCtivitieg, 
Vol. I, P? 239-260, ;..cacer.tic Ilre!ls, t:.Y., 1964 .. 

--
} 
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3. Phvsic.:1l and !:curoloc_1ical Bx~ination ~·Jith Behavioral 

Obscrvation3 of Cats ':'rented \li t!1 Cctn.diC:il tc Cor::.,c·crt<:s 

In order to asseus the overall Ph1Gical, neurological, 
and behavioral etfcet9 of candidate co~'ounds, a systornic 
ex~nation of physical signs, s~nGO~J, motor and reflex 
reactions, and heh~vioral reactions to.the ob~~rvor is ccnauctcd 
in in~ct e~ts (HcGrath, 1960, and :;orton and deeecr, 19 56) • 
Each animal is exru:ti.ned before recci ving druq 1 and pcriodici\lly 
thereafter. 

Tho cx~nation eon3ists of observation of heart rate, respir­
ation rate, body t~i?erature, pupillary dia!:'~tcr' (con-

stricted or dilated) , pupillary response to li~ht, ~ensorJ 

response usinq a sharp needle to scratch or poke t.~c· s};.in 
(superficial) or r:inc!lir.q tha toe pads {deep) , x:-:ator activit~· 

(\"alldng), spinal rcflexc:s (flexor rofl~x, J;nco jerk, c~tcn!>or 

~~rust, scratch reflex, crossed c~tcnsqr reflex, spinal 

visceral reflex), ~d attitude and poctural raacticns c~ttituda 

reflexes: tonic neck plaei~q reacticns, and hoppinq rcacticns). 

The behavior of ca.eh animal and its reaction to t.'le ®::erv.ar 

aro noted curinq the oxar.unation period. Drugs arc a~~nistercd 
intravenously (on a '·ruight l..asis) in a c!osatJe of 0.1 of the LD50 
l~vel in mica. Cat$ are ex~ned in h-ost instances at ap~roxi­

cate intervals of O.S, 1.0, 2.0, 4.0, 6.0, and ~l h~urs ~fter 

compound acicini~tration. 

.. ··. 

Ur.usual observations arG presented in the t.:Wlc9 H~1ic~ acccc?any 

the detailed re::,>ort:J. nl though onl\• 9ositi ve signi=icunt ef!ccts 

are u~ually noted, tho presence of a norx:.al sign oay be ~cphasi=et: 

in orc!ar t.o inc.licate that an u.~usuo.l ~f!act \,·a:l cspecil:.lly SlCU(jht. 

.··, 
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'!'!1~ \o.'hen c!i la tad · ~upils n.ra rc:corclc<!, tl':.~ i:m? ill~=::· !iCJ:1 t J:c .ZloY. 

is es!?ecially noted. \'lhore both ~ilatt\tion of ru?il and 

paralysis of the light. rafl3X occur, a parafiyop~tholytic ·~!feet 
may he asour.ed to be present. The hopping reaction !lecms to be 

an especially sanGitive one for tcstir.CJ prcprioccpticn. ~1crafore, 

~;1~ tast is individually recordec. In so~a ca~es, ·sedation or 

over-act! vi ty a."ld hypcrcxci tilbili t~· arc •~otcd. Hhan tho 
anima~ bcco~es hypercxcitablo, it 3C~~ti~es is i~poasiljle to 

eo a comi,)letc exaaination. 1-:lo\·la,rcr, ~uch oil.:;e~ration~ ~:hi ell 

can be made are noted in tt.cse inotances. 

~ ·:cGrat.'l, J. T., 1-:euroloc;ic E:<Cllt'J.nation of the Ctog, 2nc i:d. 
Lea ~~d Febiqer, Phila., l9GO 

Norton, s. and deBeer, E. I., Effect~ of crugs en the 
B!!havioral Patterns of Cats. ! •. m:<:tl~ of ~~e :·:llu York 
:.c.:toc:mv of Zciences, .f.!, pp 2tl9-2:;7, 19sr---

1. !·;oti vation 'i'est 

~~is te~t i~ used for ~ra dotail~d study of pro~~inq crugs, 

ar..d i3 conc!ucted accorcHnq to the! r.:athod of DarrJ and !·iille:t-

( 19 6 5) • liooded ril ts arc train~d to run !=om '1 !l t.:.rt box cio\:r.. 

a straight alle~'t·/ay to a goal boA. T:1c r~:ipOil~C is .::easu:::~d 

t:."ldcr thre-3 reoti va tl.onal cont.!i tion~ : focd .!l?L'roac!l, chccl: . 

avoidance, and shock escape. Separ~t.:l groc.?s of ! ~coded ruts, 

ap~ro~:ir.lutely equally ci:Jtributcd l')y \-might anci age are int.ially 

ranclot:'.ly assir::~ned to groupn, an<l trained to ur-:>=c ;·: .~. r.at~l; C'\: ~<:~ 1 

p~rfo~ar.c·o. ~hus t.l1e rr.otivational cor.ei tions ~rs :1ig!lly 

. -

' · 

~ . 

1. •• 
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comparable (~~a rospon~a, ~pproxinat~l7 c~ual pcrforwancc) yet 
inc!e!Jcnc!\1nt of cac!l other (:1C}':IO.r~ta c;rou;?s) • 

Six rats aro tr~lncd to aach motivation. Zach of the rats is 
. . 

ru.., t.'lroush six tri.::ls . dail1 for five C.a.ys per \-taek. Start and _ .. 

·run- tines are recorded electronically to ~~e nearest o.ol second. __ 
The c!os~ge schec!ulo is as follows; On ~~o:tdaj•, no i:ij-2cticns are 

ad::unisterad, but the rata run t:1rough tho t::-ials to '';.ram U;> 1
: 

for the week. On Tuesday, saline injacticns are u.~~~ni~tored 
a.nu "control raa<l!Olg:l" oLtainad. en Uacncsclc:ty an~ '.:'hurccia'l, C:ruq 

injections arc ad~inistcred intravenously to t~o rats of each 
group, ~nd saline to ~1c rcnaining four, and trial r~~~ are 
th'!n ccnc!.ucted ".'ith ~11 :at:l a..=tor an elapsed_ time r>ericci pre­
viously cete~ncd to be that of probable peak drag effect. 

Cor:?ounds unich ~hO"rl exceptional activity will be further cval­
_ u.:~.ted by the Sequonti.:~l RIJSpCinso ::cthcd in hooded rats (?olfcora,· 

l9o3). Two units of the clevicG for concuctin9 thenc test~ hnve · . 
been recently corn[)latec in our r.t.!l.nufacturin«J fncility. 

Sc~u~ntial rasnonsn n~havior Test . ·:. 
The scquantia~ rcspcn9e behavioral tcGt (~olicor~, v. J •• 

Jour. Exoor. ~~al. u~hav. G, 271-277, 1~63) is a ~~thod usc=ul 
_... _.__._ -- -
!or the stu~y o~ actrimcntal dru~ cff~cts on co~lcx behavior 

using hooclcd rat3 as o:-:;~rin1ental $Ubject~. 'i'he test com!lartment 
is cylinC!.rical in ch~pe, and contains at the pcri?hcry, four 
rc~pon!;e poc!3ls ecr~r.:1tod h!.' 9o• ~nglcs. Above t~1e re~ronsc 

pedals ara a 3i~nal light and a fo~~t~in to yield li~uiu 
rc\-l'i!rds, llfter a cc~:.-cct ~cqu~nce of pc<!als !!l :?r~ssecl by the 

c:.;.~aririlcntal £:ulJjt:!Ct. !jt;bject!l arc ~aintair.cd nt cl. .otablc 

re:3pcn~d level b7 2 or 3 hour ~~~tar copriv"tion, or.a-half ~our 

.. 

. ·~ 
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3d lib t:at~r 1 &.nd fraqucr.t Elracticc 3CSSiOn!: • :J~!l~linO c~t~ 

control ~re oLtaincd by aGcinistration of salinn oolutio~, in 

placo of c!ruq, and obtaining charactcri!:tic rcspcnnc ilnt! rc~;arc 

rates at that tir.e. 

--. 

IU:FEP.l::NC!:S : 

Barry, H., and !·!iller, H. E., Co!!'':.,arison of Drug Ef!act!: 
on Approach, ;,voidance, and !::sca~c !-~oti vation, Jour. 
~r.::1ar. Phv~iol. Pnvchol. g, 18-::-1, l!>C:S --

-. 
!'olido:rn, v. t;. I A Sequential f.:c:.:rponzo z.:Qtl:.od of Stucyinq 
Comole~ Behavior in ~nioal~ ~~d It~ Appl~caticn to the 
~~e.asurerr.cnt of Oruq Effects. J'cur. Ex!)ar. A~al•.'t:i!J Behav. 
G, 271-277 I 1963 -- . -

II! • TERTIARY SC!'.EEtU!:G PHJ\SE 

1. Social Behavior in the SCTuirrcl :-~o:tkav 

~ha effect of vcrJ prornisinq druga ~ill be avaluatQd on ncc~Al 

behavior of s~uirrol r.lonkcys usinq t!1e r."i<!thcd of Plotnic}: (~. 

~· .,!wsiol. P~,_,c~ol. €6 (2) , JG9-377 1 l9G 0] ; 'Z'!l\l D.ppArat~ 
consists of t-.,.oa !:o:r..es Hit.h plcxiglass sides connected by a 

~unncl, to~hich i:l ze:?arat·:::d f:or.1 t!i.e boxao lJy <JUillctine coors. ­

The floors of allc;'\ box and the tunnel contAin :?arallel ::ods, 

':hich oay 1:;<! clectri!!cd. Food pallets can ba ac!ministcr~d at 

~~e end of c~cn ~ox. 

!n this te:lt group!i of squl.rrol J'lOOlk\!ys ara tr.:dned to rcu:Joncl 

to a cue (light, for ncg~tiv~ rci~for.co~ont, ~cu~c fer 

positive rcin~crcc:~cnt) ".::y :unni:~g t;•::oug::. ·the tunn::!l to t!:a 

c:'.r-osito ccr.!purtl:c~t. Cb!!cr-.ratiC?:t~ .:1rc m:.llc of ru.~ning orC.er 

~'1.d ac;gros~i va ~n tcr~ct.icnn, to <lctc:::;lin;Jc.l '.:!•u !':ic::-urchy 

c! <!o::tinanca-~ubni.:;::;icn. l:'coC. t:c,rivuticn i£J ~.:lintaincc! to 

furni:.oh t;•c drive !or po~itiva food rcin::crce:r.:cnt. ?!1o .cf!cct:.;­

of cnnc:h!ata <.irt:c;~ on nc;c;ras!iivc <me.! ~t:!.xai~sivc ~ei1~·ricr. \:ill 

-. 
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Oruq Cl~n5ificntion Stueias 

Suitable stud!cs ·~ill l>o conciuctcd to C:etl.l~ir.c clu.:"ll of <:ruq 

action, r.:~chL.L."li:;;m of action, and antidott19 of ~rord.:;ir.g t~!#t 

oaterials. 

Such to~ts in rat9 and other species will include effect of . 
L"'"llgs on threshold to produce c~n·tulsions Hitit r.;atrazol--or . 

clact=!c !lhocJ.:, ~ility to prociucc· c~telopS)", !'Otar.-ti~tion 

or Llccf.agc of cl::ug effect JJy r.euroh-:::.e:nl nc;cnt:: an~ pot~mti~t!on 

or blcc!;age of ~:~o~;l\ active ~<ltu::iul~ b? tagt CCJ:!;='cuncls. Di!j­

cusnion of ti1a a~plicability of thes~ tcat3 i~ givcrr in sovcr~l 

chaptors of ;~i~al ~ahavior ahd ~ru~ ~ticn, ed. by Stcinbcr~, 

H.:, .Littl!! Brow.:n & Co., 1~64, c::;pccially tho-discussion by 

Jansson(?. 3'2). 

3. i•.c!vC'\ncca Dchavioral i\nnlvsi~ on t;on~ur.tan ?rir.tatcs 
I 

!·:cthod development ~inq prirlates as teat .subj~ct:l ~·:!.11· cc:ttinue 

for ~1e pu:po~Q of ~?plication of ~uit~lc tcs~ for a con~lete. 
description of behavioral ilnd central nervous sy::ten-- effects - -·~ --.:.· _ 

oi p~onisinq ~rug~. 
I . '· 

s~~ittec: ~cbru~r/ 2G, 19C~ 

f~ 

'·· 
I. 
I 
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Ti!! .RO YE.'\!t 

Per Cent 
:1onth EX!'enditure 1\cc~Mplish~cnt 

of Total 

l 5 rri:.tary Screening Philse ., s Prir.tary sc~ac:1inq i?ha!la .. 
3 7 Pri~ry und Seconc~ry ~hascs 

-4 7 Pri:nar.f and Secondary Phases 
5 9 Primary, Secondary, Tertiary ?hascs 

6 g Primary, Secondary,-Tcr~iary Phases 
7 9 Pri!:lary, Secondary, Tertiar.y Phases 
a 9 Prinary, Secondary, Tertiary Phases 
9 10 Prir.lary, ScconC.ary; Tertiary Ph.:~.s~s 

10 10 Primary, Secondary, 'l'ertiary Phanos 
11 10 Prim~t1', sacondary, Tertiary PhilS~S 
12 10 Pri!'1ary, Secondary, Tcrtic:~.rJ Phases 

l 
! 
] 
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PE?.SO~:Nr.L: 

Cl.1ssi!ic.:ttion xou.rs' 
Rato 

Per Hour Tot~,l 

I -

e · 

cost 
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