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Enclosed in quadruplicate is a propesal for tha 
extension of work· beinq conducted under Contract No. ·\ 
'l'a~k Order No. ~ for the period l·~oy l 1 19 70 I 

~o April Ja, 1971. 

The proposal provides for maintenance of ~. 
presen~ level of effort. 
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!E=UNICAL PROPOSAL 

- ---, 
j su~ :'!'i:· ~. this unsolicitea propt!sal 

for continuation of the pro:;:rram on phamacoloqical sr.-reeninq 
ot ;otentially useful new aqents. 

ABSTRAC'l' 

Each new compound will ba examine~ ~y primary screening usinq 
the acute toxicity screen and loccmotor activity tests in mice. 
as well as by t~e effect on physical, neu:olcqical, and be~ 
havioral status of cats. Compounds will also be studied 
for evidence of peripheral pharmacoloqic activity in anesthetized 
cats. Promisinq c•ndidate materials will be evaluated by se~­
ondary screeninq. including a motivation test an~a aequent1al 
res;onse test in hooded rats. Further testinq will be done 
with very promisinq materials to evaluate effects on the dominance 
behavior and visual discrimination of squirrel monkeys. Further 
stu~ies will be per~o~~ed including the ~echanis~ of action. · 
the effects of antaqonista, and detailed analysis of effects 
on behavior using suitable animal species with emphasis on 
primates. One o~ two selected comaounda, possessi~q activity 

~ . 
of sufficient interest to war:ant h~an clinical trial. will b4 
su=;acted to preclinical subacute antmal studies in order to 
pec::it clinical evaluation. 
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~ECH~IC~L PROPOS~L 

!submits this unsolicited proposAl 
for continuation of the proqram on pharmacoloqical screenin~ 
of pocentially useful new a~ents. 

HISTORY: 
Durinq the th:-ee l'ears the proqram has been in proqress, ·--· ... ·- ·1 

\has developed a stepwise procedure for the 
systematic ~creeninq of promisinq compounds for the detectio~ 
and study of potentially useful products. Arrangements for suit­
Gle sources o~ coapounda have been made th:ouc;h the contractin; 
at;enc::y. 

~he initial effo:-ts were to develop and evaluate prtm&ry and 
second~y screeninq tests, usinq known p~armacoloqic agents, 
and to select tests that yielded maximum information withouc 
duplicatinq test results. Ten unknown compounds supplied by 
_the cont:-actinq aqency were evaluated durinq the first year. 

ouri~q che second year, approximately SO new compounds were 
screened by the primary and secondary test procedures, and 
several potentially useful compounds were detected. AD advanced 
scre•ninCJ pr~cedure, which uses squirrel monkeys in a do:dnanciJ 
behavior test, was developed, and initial test data were ob• 
tained. 

One hundred forty-two additional compounds have been re-.. 
ceived this year and a~proximate!y 120 will have been screened 
in the c~ntrac: year. Arrangements were Dade for &Qditicn&l 
sou=ces to sup~ly new compounds. The potentially useful compounis 
detec-:ed earlier in the proqram have been evaluated in tt.e 
adv3nced screening tests. A speci~l test fo: weak sedat1ve 
co=po~~ds was e~aluated and is utilized for study of very 
in~e:estinq ~aterials. Additionally, mechanism of action 
studies were begun. 
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A behsvio~al scientist 

i was added to the staff. He has !urther refined 
the advance~ behavioral testing procedures. An au~omated 

apparatus for testin; visual discrimination of squirrel monke1s 
has been received and assembled and is ~in1 used to study 
sel•cted c~pounds. 

A pharoacolo;ist . 

was added to the ataff to conduct pharmacodynamic screening 
and aechanism of action studies. The effects o~ 18 coapounds 
on ~lood pressure, he•rt rate. and respiration. as well as 
the interactions of these compounds with neurohucoral a;ents, 
were studied in anesthetized cats. 

A natural ~roducts chemi~t prepared a list of oriental plant 
products to which have been attributed medicinal·properties. 
~~t~acts of several of these materials have been prepared and 
tested fer biological activity. The isolates. which show 
activity are under. further study. 

One coupound, which was found to possess potent psycho­
pharmacological activity sw;gestive of a aajor tranquil.izincz 

·· agent, has been subjected to detailed investiqation. The 
dose-response profile of this compound was .studied in the 
behavioral tests, including motivational and •equential response 
paradigms in rat• and the dominae• behavior test in squirrel 
aonkey,. Soge simi~arity to ·· J :was noted. Sacples 
~~ the co~pound were submitted for further evaluation by 
Or. ~ elsQwhere. 
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PROPOSAL _FOR FOURTH Y~R: 

Each compound will be examined by primary screening ~•~hods in 
mice and eats as described below. 

I. PRI~~y SCRESNIUG PHASE 
-

1. Acute Toxicitv Screen - Hie:~ 

~h1s procedure represents the first step in eventual 
acc:eptanc:~ or rejection of a cornpound. The screen is 
designed to eliminate from consideration compounds which 
do not possess sufficient biological activity, and to 
indicate types of promising activity. Criteria used 
in the selection of a compound include: 

(a) Ratio of lethal dose to effective dose_Csafety factor) 
(b) Speed of onse~ of pharrnacoloqic s~gns 
(c) Duration of action 
{d) Type of action 
(e) · completeness of recovery from the effects 
(f) Deqree of severity of siqns observab~e 

The effects souqht are pharmacologic siqns which are readily 
reversible in a proqre•.sive series of tests. co:npcu."lda a.:• 

I 

admiDistered intravenou~ly, and toxic signs are noted by 
qross observation or by manipulation and are recorced from 
amonq those listed in a List of Rll ~.ction Signs and Standard 
Terms for Toxicity and Symptomology Reportinq. If the Lo50t 
HEo50 ratio is 10 or qreater, the compound is tested by 
intravenous injection in cats and administered in behavior 
.tests for secondary screening. 

From previous e~perience, it has been found that with trained 
o~servers, the mouse toxicity sereon detects si9ni!icant 

. . ... 
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.... · ..... .. -. •· 

l 
1 
i .... __ J 

-------~=--~-----=--=-========··--- .· ·.- :..: ~.:..~-::; ·. ..,-~!.o~·';:o;o....··-- ·-.· ' . . ... 



\ 
' ..... = 

PAGE; 5 

reaction siqns (a preferred term to toxic sign) for cocpounds 
known to be mentally or physically incapacitating to man. 
The test is performed in a •partially blind• manner; i.e., 
the observer is not informed of the structures of the compound 
to be screened, but is responsible for prepa~ing solu-
tions and dilutions, ~d injecting the mice. Technicians. 
ucu.ally work in pairs, one person recording th.--data ··ana, ·· --

whenever necessary, helping to observe the mice, while 
the other technician serves as ~he regular 'observer. From 
time to time, known or standard compounds are introduced 
int:o the routine screeninq as unknowns to check the 
reliability and reproducibility of the screening technique. 

Preparation of C~mpound for Injections: 
In the absence of solubility information, very small, 
unweiqhed amounts of c:ompound are tried in_ the follow­
inq solvents and in the order listed until a suitable 
one is found. Heat may be used to aid solution. 

I 
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Observations -

(1) Total Time and Intervals: A:tar injection, animals 
are observed individually. tor re.active siqns at 
3, 15, 30, and 60 minutes, hourly thereafter until 
the end of the work day, and finally at 24 hours 
Cor daily therea:ter \Ultil siqns disappear). 

C2) Scoaea An attempt is made to record all apparent 
reactions of control (saline treated) a~imala studied 
in parallel. 

(3) General Techniaue; Each treated mouse is first 
observed for any reaction signs which miqht appear 
without handling the mouse. !~~ediately following 

· this, each treated ~ouse is observed curinq a routine 
series ot manipulative tests. Controls are also put 
through manipulative tests if they show any solvent 
effects. Manipulative tests include: placinq re­
flex, position sense, rotorod test, pupillary liqht 
reflex, and eye examination. A li•t of reaction 
signs is appended. 

-·;. 
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(4) Maintenance of Animals OVerniqht: ~!ice are housed 

incliviclua11y when in such poor condition t~at they 
might be expected to clie overnight among g:ouped 
mice. The doses producing death are repeated with 
mice housed in ~eparate cages. The results from 
this repeat teat are used in estimating lethality. 

2. Locomotor Activitv in Mice 

The spontaneous locomotor activity testmeasurea the drive 
o~ an animal to move~· . This test is recognizee! as measurln; 

a basic parameter for the screening of potential tranquilizers 
ancl sedatives (Jacobsen 1964) ancl excitants (Chen 1964). The 
apparatus used fa: this test, the 
·--~·-·· ·· ··--- ·-··---·· ·--.. _ .... -.. -
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For inte~retation of the data, special attention is q 1 ven 
the followinq parameters: 

(a) Dosage level• at which maximal, minimal, or no 
effect is seen •• 

(b) Ti~ of onset of drug effect at each dosage level. 

(e) Duration of a ehanqe in locomotor aeti~ity o! 
treatm~nt groups as compared to that of control 
groups. 

REFERENCES: 
. ... ... ·-······ .. ··- -------,-, ·· ··· 

.. 
Jacobsen. E., Tranquillizers and Sedatives, Chapter 10, 
Evaluation of Drug Activities, Vol. I, ed. by Laurence, 
D. R. and Bacharach, A. L., pp 215-237, Academic Press, 
H.Y., 1964 . 

Chen, G., Antidepressives, Analeptic•, and Appetite 
Suppressants, Chapter 11, Evaluation of Dr.uq Activities. 
Vel. I, pp 239-260, Academic Press, N.Y., . 1964 

3. Physical and Neuroloqieal Examination with Behavioral 
Observations of cats Treated with Candidate. Comoounds 

In order to assess the o•rerall p.hysicalt neuroloc;ical, 
and behavioral effects of candidate compounds, a syste~ic 
examination of physical signs, sensory, motnr and reflex 
reactions, ~nd b~havioral reactions to the observer is 
conducted in intact cats (McGrath, 1960, Norton and deBeer, 
1956, and Norton, 1969). Each animal is examined before 
receiving drugl and periodically thereafter. 

' •; .. . , .' 
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T~e ex~~~at~cn con~is~s oi observation of heart rate, respir~ 
ati~n rate, boay temperature, pupillary ~iameter (constricted 
or dilated). pupillary response to light, sensory response 
usin9 a sharp needle to scratch or poke the skin (superficial) 
or pi~:hi~; the toe pads (deep), motor activity (walkin~), 
sp~na!. refle::es (flexor reflex, knee jerk, extensor thrust, 
scrat~~ reflex, crossed extensor reflex, spinal visceral 
-c£fle:d, and attitude an.c& postural reactions (at~ituae 
refl.e;;aa. tonic neck placing reaction•, and hopping reactiona). 
the behavior o! each animal and its reaction to the observer 
are noted durinq the examination period. Drugs are a~,in­
isterea intravenously (on a weight basis) in a dosage of 
0.1 of ~he LD50 level in mica. Cats are examined in 
instances at app:oximate intervals of 0.5, 1.0, 2.0, 
6.0, and 21 hours af~er compound administration. 

most . 
4.0, 

Unusual observations are presented in the tables which 
accompany the detailed reports. Although only positive 
significant effects are usually noted, ~he presence of a 
normal sign may be emphasized in order to indicate that 
an unusual effect was especially sought. Thus when dilated 
pupils are recorded, the pupillary li~ht reflex is especially 
noted~ lfhare both dilatation of pupil and paralysis of 
the. light reflex occur, a parasympatholytic effect may be 
assumed to be present. The hopping reaction seems to be 
an e~pecially sensitive one for testing prop~ioception .• 
Therefore, this test is individually recorded. In some 
cases, sedation or overactivity and hyperexcitability are 
r.ct..ed. t.Zhen the animal becomes hyperexcita~le, it sometimes 
is imp~ssi~le to d~ a complete axamination. However, such 
ogservations which can be made are noted in these instances. 

REFEP ::::CES : 

ttcGra~h, J. T •• Nau:-ologic Examination of the Dog, 2nd Ed. 
Lea and Febigar, Phila., 1960 

Nor~on, s. and deBeer, E. I., Effects of Orygs on the 
Beha\·ioral Patterns of Cats. Annals of the 'New York 
Acacemv of ~('"; o ... ,.a~ ,;; _A .... X z- - · - -

_ _.._.._ -
... :. 
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II. S£CO~DARY SCRE£NINC FH~SE 

1. Motivation Test 

This t~st is used for more d~tailed study of promising dru~s f 

and is conducted according to the method of Barry and U1.ller 
(1965). Hooded rats are trained to run from a stt~t box 

down. a straight alleyway ~o ~ goal box. The re»ponse is 
measured under three motivational conditions: food approach, 
shock avoidance, and shock escape. Separate groups ot.hooded 
rats, approximately equally 4istzibuted by weight and age 
are initially randomly assigned to groups, and trained to 
a?~roximately equal performance. Thus the motivational condi~ 
tions are highly comparable (same response, approximately 
equal performance) yet independent of each other (separate 
groups). 

Six rats are ·trained to each motivation. Each of the rats is 
r~~ thrcugh six trials daily for five days per week. Start 
and run times are recor~~d electronically to the nearest 0.01 
second. The dosage schedule is as fo:ll.ows: on Uonc!ay, no 
~njections are administered, but the rats run through the 
tria!.s to •warr:a up• for the week. On. 'l'uesday, saline injections 
are adcinistered and •control readings• obtained. On Wednesday 
and Thursday, drug injections are administered intravenously 
to t'~o rats of each group, and saline to the remaining four .• 
and trial runs are then conducted with all rats after an 
elapsed time period previously deter.mined to be that of probable 
peak drug effect. 

compounds will be further evaluated by the Sequential Response 
!·tethod in hooded rats (Polidora, 1963). (See reference page 13 .. ) 
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2. Sequential Response Behavior Teat 
The sequential response behavioral test (Polidora, v. M., Jour. -Exper. !!!.!.!• Behav. !• 271-277, 1963) ia a methud useful for 
the study of detrimental drug effects on c~mplex behavior 
usinq hooded rats aa experimental subjects. The teat compart­
ment is cylindrical in shape, and conta.ina at the periphery, 
four z:esponse pedals s~parated by go• angles. Above the 
response pedals are a aiqnal light and a fountain to yield 
liquid rewards after a correct sequence of pedals is pressed 
by the e~erimental subject. Subjects are aaintained at a 
stable response level by 23-bour water deprivatio~, one• 
half hour ad lib water, and frequent practice sessions. Base­
line data cont~ol are obtained by administration of saline 
solution, in place of druq, and obtaining characteristic 
response and reward ra~ea at that time. 

REFERENCES: 

Barry, H., and Miller, N. E., Comparison of Druq Effects 
on Approach, Avoidance, and escape Motivation, Jot!!". 
Comnar. Physiol. Psychol. !!, 18-24, 1965 ----

III. TERTIARY SCREENING PHASE 

· 1. Social Behavior ,in the Squirrel Monkey 
The effect of very promising druqa will be evaluated on 
social behavior of squirrel monkeys using the method 
of Plotnick (~. Corno. physiol. Psychol.!! (2), 369-377, 
1968). The apparatus consists of two bOxes with pl~xiglaaa 
sides conneected by a tunnel, which is separated from the 
boxes by guillotine doors. The floors of each box and the 
tunnel contain parallel rods, which may be electrified. 
Food pellets can be a~~inistered at the end of each box. 

Groups of squirrel monkeys are trained to .respond to a cue 
(light~ for negative reinforcement, sound for positive 

s -w ·m 
·r 

..• 
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reinforcement) by running through the. tunnel to the 
opposite compartment. Obse~rations aro made of running 
order and ~ggressive interactions, to deter-mine the hierarchy 
of do~i'l~nce-sublllission. Food deprivation is maintained to 
furnish the drive for positive food reinforcement. The 
effects of candidate drugs on •ggressive and submissive 
behavior, will be date~ined. 

2. Visual Discrimination Test 
Squirrel monkeys on a schedule of water deprivation will be 

trained for shock avoidaDce and water rewards to a criterion 
of performance to choose between two simultanaou•ly presented 
visual discrtminanda, tentatively a circle and an ellipse. 
The discr~inanda will be chosen to provide difficult visual 
eue.s. 

The underlying hypothesis is that very subtle drug-induced 
affects on discr~natory abilities will result in significant 
changes from the baseline pattern of performance. The data 
derived from the axpar~nt will provi~a informa~ion on 
response latency times, or •tendan~~ to.respond,• and in the 
per cent of incorrect responses. Data on total responses 
will reveal the affe~s of a compound on general activity. 

Brief Description of Training - Tasting Procedure for 
Free-Operant VD'r by Squirrel f.SOnkeys. 

A. Trair.inq 

(1) Monkey is acclimated to test apparatus, being 
allowed free movement and manipulation. 

5 
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(2) Both visual display (IDO) ~ells are connected, 
but no pattern is shown. The monkey is 20-hour 
liquid deprived. Any time the push plate 
located over either cell is pressed, a liquid 
reward follows. 

(3) After a pressing pattern is established, the 
potiitive .discriminandum is pres•nted on one IDO 
display. The monkey is then only rewarded- for __ ·--··---· ____ _ _ 
pressing this push plate • 

(4) After this response is established, a brief 
mild shock is given if the blank IDD cell is 
pressed o~ a aft•r. a latency period (approxi­
mately 10 aacon~aj passes with neither cell 

I 

being pressed. The shock after the iatency period 
miqht be stronqer ana of a lonqer duration than 
the ineorrect response shock. At this same time. 
a clicker is presented two seconds before and 
aurinq the stimulus presentation. The single 
st~ulus is randomized as to the side on which 
lt appears. 

(5) After stabilization of responses with the clicker 
ana random single stimulus presentation, the second 
(incorrect) stimulu• object is presented 
s~ultaneously wit~ the correqt, conditioned dis­
play. At .first, the correct one is rewarded ana 
a shock occurs only if the laten..:y period passes an~ 
no choice· is made. Then, the incorrect response is 
also shocked, but milder than that following a latency 
period with no choice. 

• • 
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(6) After a set critericn of percentage of correct 
responses and a baseline latency time is 4~tar­
mined, testing begins. 

B. Testinq Procedures 

(1) Two monkeys, one monkey trained to one of the 
sticuli Ccircie) and the other monkey trained 
to the other stimulus (ellipse), are used for 
each dru9 t:est. The dosage leve; 2s are deter­
mined on an untrained monkey prior to testi~. 

(2) The cl1cker is activated and continued, the 
stimuli are presented simultaneously two seconds 
later, and the clock is start~d to count latency 
of responsr time. 

(3) If the monkey responds correctly, it is rewarded, 
the response is recorded, and a 30-second delay 
ensues before the next trial. If the monkey 
responds incorrectly, it receives a mild shock 
and the t~ial ends (to ~eqin ag~in 30 seconds 
later) and an incorrect response is recorded. 
If the monkey does not respond in the latency 
period, it receives a severe shock which is recordel 
and the trial ends. 

C4) This procedure is continu~d for a prescribed number 
of t~ial3 until the session is terminated. 

c. Data 

(1) The data recorded will include response latency 
t~s, in the form of a char1 and a ~istoqram. 

(2) A percentage of incorrect responses will be obtaine 
by dividinq the total incorrect responses plus 

.• ·.·.-.:.,, . -;. I ' 
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(3) The number of incorrect responses and latency of the 
responses will be compared to 4e~armine whether 
the monkey is respond!~~ or not. 

l 

{4) The number of inter-trial responses, whi~b do not 

(5) 

count in the.data will be tabulated as an overall 
index of pressing frequency. 

The number of riqht or.left responses will be~­
ulate4, aside froa correct or incorrect, to ensure 
that a response pattern centerinq on one side or 
the other does not occur. 

3. Preclinical Toxicolaqy 
It is anticipated that one or two compounds will proceed to 

the point during the next year where . clinical evaluation will 
become necessary. In order to satisfy the requirements 
for preclinical toxicology, the following protocols have ~en 
prepared in accord~ce with established Pood and ~ru; Admin­
istration quidelines for such atu4iesa 

I. Four-Week Repeated Adlllinistration to Rats 
II. Four-Week Repeated Administration to Doqs or Monkeys 

· r ··· azr:t 
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, 
I • IU:PEATEO ORAL ADl.UNIS'l'RATION TO RATS 

FOR FOUR WEEKS 

ANI~1ALS: EiCJhty Albino rats obtAined at weaning from the ··- --· ... -·~ ... \housed 

. in~ividually in temperature-controlled quarters, and 
acclimated to laboratory cor.diticna for one week will be 

placed on experiment as follows: 

Group Number per Grot:p Dosa!l• Level* 

I 10 Males, 10 Females COntrol 
II 10 Males, 10 Females Biqh 

III 10 Males, 10 Females Intez:mecliate 
IV 10 Males, 10 Females Low 

• Actual dose leve!s to be established 

CO:·SPOUND AD!o1INISTRATION: By incorporation in the diet by 
mechanical mixer with levels adjusted to maintain a 
relatively constant intake of teat material in te:ma 

of mq/kq/~ay. 

) 

DURATION: Four weeks. 

CLINICA~ OBSERVATIONS: General observations daily; body weights, 
food·consgmp~on, and ~hysical examination weekly. Ophthalmic 
exa=inations will be conducted on .all·anim&la at termination. 

HDtATOLOGY: Hemoqrams consisting of hemoqlobin, microhemato­
crit, coaqulation time, thrombocyte counts, and total · 
and differential leucocyte counts will be determined on 
s males and 5 females each from Croups I and II at 
termination. 

, ____ _. .:-: .. .~::-"' '· 
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CLINICAL CH~liSTRY: Blood glucose, prothrombin time, and 
serum glut~c pyruvic transaminase will be determined 
on 5 males and 5 females each from Groups I and II at 
at termination. 

NECROPSY: To be performed on any animal dying or at the 
point of death and all survivors sacrificed at term­
ination. 

The following organs will be weighed: heart, lung, liver, 
~idney~, spleen, gonads, adrenal, thyroid, prostate or 
uterus, and pituitary. Portions of these organs plus 
portions of the fo!lowing tissues will be grossly 
examined and preserved in 10 per cent formal~n: duodenum. 
intercostal muscle, urinary bladder, ~ancreas, mesenteric 
lymph no~e, mammae, bone marrow, ~tomach, and brain. In 
addition, eyes will be taken, grossly observed, and preserved 
in Zenke1·' s fixative • 

HISTOPATHOLOGY: The above named tissues (approximately 18 per 
rat) will be examined from any an~mal dying when the tissue~ 
are in good condition and from 5 males and 5 females each 
from Groups I and II sacrificed at termination. In addition, 
eight selected tissues will be examined from 5 ~ales and 
5 females each from Groups III and IV sacrificed at termi­
nation. Additional tissues will be examined from lower 
levels if indicated by results from Group II. 

-· t·· 
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II. REPEATED ORAL AO~:INISTP.ATION TO DO~S 

FOR FOUR~KS - -
ANI~~LS: Sixteen purebred beagle dcgs, six to eight ~nths, 

of aqe, individually housed in temperature-controlled 
quarters, properly treated for intestinal parasites, 
immunized against rabies, distemp~r, hepatitis, and 
leptospirosis, and acclimated to laboratory conditions 
for three weeks will be placed on experiment as followsc 

Group Number per GroS! nosag:e t.eYel• 

I 2 Males, 2 Females Control 
II 2 Males, 2 Females Biqh 

III ' 2 Males, 2 Females Intermediate 
. -. IV 2 Males, 2 Females Low 

• Actual dose levels to be established 

COMPO~~D ADMINISTRATION: By gelatin capsule, once daily, seve~ 
days per week, with empty gelatin caps\\les to controls. 

DURATION: Pour weeks. 

CLINICAL OBSERVATIONS: General observations consistin; of 
behavior-, food intake, stool consistency, etc., daily, 
body weights and detailed physical examination weekly. 
In addition, heart rate and blood pressure will be dater­
~ined and .electrocardiogr.ms and ophtha~ic examinations 
will be conducted on all animals iftitially·and at termination . 

HE~~TOLOGY: Hemoqrams consisting of hemoglobin, hemAtocrit, 
sediment~tion rate, coagulation time, thrombocyte cou.~ts, 
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and total and differential leucocyte counts will be 
dete~ined on all animals twice initially and at 
termi.na tion • . 

CLINICAL CHEMISTRY: Blood urea nitrogen,· serum alkaline 
phosphatase, blcod gl~cose, prothrombin time, serum 
glutamic pyruvic transaminase, and serum glutamic 
oxalacetic tracsaminase will be dete:air.ed on all 
animals twice initially and at t•rmination: 

URINALYSES: Qualitative urinalyses consisting of general 
appearance,·pH, specific gravity, albumin, glucose, 
and microscopic examination of urinary sediment will 
be determined on caqa-collacted samples from all antmals 
initially and at te-rmination. 

NECROPSY: To be performed on any animal dyinq or at the 
point of death and all survivors sacrificed at term­
ination. 

The !ollowing orqans will be weiqhed: heart, lungs, ' 
liver, kidneys, spleen, thyroid, adrefi~l, prostate or 
uterus, gonads, pituitary, and brain. Portions of 
these orqans plus portions of the following tisauea 
will be grossly examined and preserved in 10 per cent 
formalin: nerve, esophagus, duodenum, jejunum, ileum, 
colon, cecum, stomach, pancreas, parotid salivary gland, 

:. thymus, trachea, qall bladder, intercostal muscle, 
urinary bladder, mesenteric lymph node, femoral bone 
marrow, spinal cord, mammae, and abdominal skin. In 
addition, eyes will be taken, qrossly cbserved, and 
preserved in Zenker's fixative. 
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HIS":OI-ATUOLOGY: The above ncmec! tis•uea Capproxiaataly 

32 ~·r animal) will be •xami~~d from any-animal dy~.-­
when the tissues are i~ ~ood condition and fro. all 
control an~ ~i~h l~vel an~lo~ Ir. a~d1tion, 1~ aelocted 
ti•auea will be exami~~d foz eacn of the r~iftihg aat.a1a • 
~di~1onal tissues w~ll be ex£mir.~~ from lo~~r levels if 
indicate~ by result• from Grcup 11 • 
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4. Druq Classification Studies 
Suitable studies will be conducted to deter.mine class of 
drug action. mechani.sm of action. and antidotes of 
promising test mkterial•· 

Such tests in ra1:s .net other spec:iea wil.l include effect of 
drugs on threshold 1:0 produce convulrions with metra~ol 
C.Jr elecuic at.oc:k, IJ)ili t.y to prol.uce cateleray, pot...n'tiation 
or blockaqe of ~q effect by n~urohumoral aqents and 
potentiation or blockage of known active m&terials by test 
compounds. Discussion of the applicability of these tests 
is given in 'several chapters of Animal B•havior ~ Dr~q 
Action, ad. By Steinberq, B., Little Brown' Co., 1964, 
especially the discussion by Janssen (p. 392). 

5. Advanced Behavioral AnAlysis on Nonhuman Primates 
; Method development using primates as test subjects will 

continue for the purpose of application of auitable tests 
for a complete description of behavioral and central nervous 
system effects of promisin9 drugs. 
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COST ECTUt;.'t'E 

TECHN!CAL PROPOSAL - FOURTH YEAR 

PERSONNEL: -
Classification 

- --~ .. -·- · -· . 
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Hours Rate 
?er .Hour Total 
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. COST BREAKDOWN 

FOURTH ~ 

Per C£-ht 
Mc::.th Exper.c!i~ure Accc:-mplis~n:t 

of Total 

1 8.3 Primary, Seco1·iuy, ' TestiDq Phaaes 
' ~- l 2 8.3 Primary, Secondary, ' Tes~inq Phases ~--t 

3 8.3 Pr1mary, s~~or.dary, ' Testinq Phases 
4 8.3 Primary, Secondary, ' Testinq Phases 
5 8.3. Primary, Secondary, ' 'l'estinq Phases 

' 8.3 Primary, Seeondary, ' 'l'estinq Phases -7 8.3 Primary, Secondary, ' 'l'estinq Phases 
8 8.3 Primary, Secondary, ' 'l'estin9 Phases 
9 8.3 Primary, Secondary, ' Testinq Phases ... 

10 8.3 Primary, Secondary, ' Testing Phases 
11 8.3 Primary, Secondary, ' Testing Phases 
12 8.3 · Primary, Secondary, ' 'l'estinq Phases 
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