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In our isz~ Plans and Objectives reportwe stated that there were three
somewhat inckpendent lines of investigation underway. These were:

. 1. The Ccinparative Psychology Program-
.

Studies of the effects of nicotine and nicotine-like .
compounds Upori animal behavior. .

2. .Tha-Electroencephalo&~phyPro~ram - “;’ ~-~ ‘“.’ ‘“ ‘ ~. . .
Studies of the effects’ofsmoke and smoke-constituents
upon the electrical activity of the” human brain.

P
3. The Experimental Psychology Program.,- ., . ‘, ,.. .: . .. .,., .

Studies of theei!fects’of cha~ges;in:smoke conip.osjtiort”~
upon puff~ng behavior”, ““inhalation behavior and’the ~ -

-. judgmental staterent$ of smokers reacting to those
changes. .,= ., ~ ----- c.. ...... . .

-These th=e prograti are ti;ingc&tinued thr6ugh ~9”80~ - “- -.

}~e are adding a four~h area of investigation this year:. .

,4. The Social Psychology Program -
Studies of cigarette smoking as a psychosocial phenomenon.
Sandra Dunn, Ph. D., Research Psychologist, will be be
responsible for this new program. ..

.-

Our aim in th=ne~q program will be to contribute to the und~titi~iini.
of how cigarette smoking and the social process influence one another.

. . ~Jewill be interested, for example, in how social change effects changes
in the behavior, attitudes and self-perception of the smoker, and how.
conversely, cigarette sm~king can have psychosocial consequences through
its manifest involvement in the social situation, and also through its
central-nervous-system-mediated effects upon the coping abilities of the
smoking social participant. . .

.-

Detaits of the three original lines of investigation follow= It is
premature to set down concrete plans for the social psychology program.
Our initial efforts in 19~0 will be to formulate those plans.
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1. ~E CC~4PARAT1VEPSYCHOLOGYPROG!JJ4M.. .Levy Replacement,. Carron and AlTen .. #
The two major objectives of the comparative psychology program are
1) to develop and use animal behavior tests to sc~~en nicotine analogws .
and 2) to learn more about the reinforcing properties u~aicotine.
Studies designed to meet these objectives are described below. . .

Nicotine !,?iscriminatfon .. .. . ..

In this test rats are trained to discriminate nicotine injections from
saline injections based upon the CNSeffects of the injections. Wehave
been using this test to screen nicotine analogues and plan to continue ~-
doing so during 1980 because it has proven to be an extremely sensitive
and reliable test. . , . . .. . -.?:. .. . ... . . -. ..
Tail Flick “ ‘-. .“. .. - .-”;-.. “j,” -,: ;-.-: -.,:-”--- . .: . . ‘.-..

. .,. . .. .
Nicotine .has analgesic pro erti”es as tiasurea iY”tie tiil:tiicti~est - ‘“’

Y(Sahtey and Berntson, 1977. We have done extensive testing of (-)-” - ~
and (+)-nicotine using thist est... .Unfortunately the data were highly
variable due to the ra+st”~severe agitation after”’”the nicotine in-jections. “ -
During 1980 we plan to administer nicotine and nicotine analogues intra-
ventricularly in an effort to obtain more reliable data. “

Prostration Syndrome .“ .“;: ~ ~;,,, “:....:- . -:..,” -. ~...;: .. -
. .. -. . . . . . . . .

A prostration syndrome in rats has been described by Abood and his
coworkers (1978). This response is elicited by rapid intraventricular
administration of 2-10 Vg of nicotine. We have. begun to routinely ~
administer nicotine and nicotine analogues intraventricularly,and to
rate the resultant prostration. During 1980 we plan to continue using
this test to screen analogues. In addiiton we plan to be in video taping ~

!the test ses~ions, and (in collaboration with ~. Gul~otta ~~cord from
the dorsal hl~campus during testing. . ~ .- ——.— —... .. ... :

Place Preference . - . . “.
.. -. . . ...

..”
. . 4.“. . . . --.”.

14ucha and Van der Kooy (1979) have repotied that a place preference paradigm
may be used to demonstrate the rewarding propetiies of morphine. Me plan
to use a similar paradigm to examine the rewarding effects of nicotine.
Rats will be given nicotine injections In one distinctive environment and ;: -
saline injections in another distinctive environment for several days. - .
Following t~~s training procedure, the rats will be given a choice betwem .-
the two envlronrnents, and the time they spend in eath wilt be the dependent.
variable. If the rats spend more time in the environment paired with the ~-
nicotine injections, this will suggest that the nicotine was-reinforcing to
them. o
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If the-reinforcing properties of nicotine cannot be re~dily demonstrated .
using the place preference paradigm described above, w v~ill try to get
rats to self-administer nicotine through indwelling intravenous catheters
using a pr~cedure similar to that of}{anson and his ccw rkers (1977). If . “-

Lwe are successful in getting rats to self-inject nicotinu, we plan to
determine a) if this behavior can be bl~cked by cholinergic antagonists, “- :
b) if ~t is dose-responsive and c) if it-extinguishes when saline is
substituted for nicotine; . . -....

. . .
.. ..-. “

11..
. . .. .

ELXTROPH’610LOGICALPRGGRAM...Guilma and” Franko;itch . -- - ~j,. . . .

We hypothesize-for this program that the smoking act is perpetuated by ~ ~-. ‘ - ~
the salutory effect of smoke inhalation upon certain discrete as yet “.-”- .
unspecified neural. functions. I/e take as a premise that the effect will ~ ;:: .
be present and observable in the EEGcorrelates of,these neural functions.. ~. . -
Our objectives in all of the”following proposed studies therefore.are to
determine 1) if the effect is discernible in any of the various monit~rable ‘-
EEGpatterns and if so 2) whether further knowledge of the nature of the u“ .“
effect can be inferred from its EEGmanifestation. : .; ~ - . .- -.- ,, . . . .. .
Auditorv Evoked. Potentials and”Ciqarette Smokinq s - .- -

. .
.“

. . ..-.

This study was begun in late 1979 and should be completed during the f;rst -
quarter of 1980. It was initiated by reports in the 1i terature which
suggest that both nicotine administration and cigarette smoking may influence
ziuditory evoked responses. . . .“. . .

In a study using cats as subjects (Guha & Pradhan, 1976) it was found” that “.,.
low doses of nicotine enhanced auditory EPs, while high doses depressed
them. In a study using humans as subjecfi (Fried~> et a~.- 1974) it~~as .
found that cigarette smoking tended to depress auditory Eps. It is. ‘
extremely important to further investigate the effects of cigarette smoking-–... .
on auditory EPfif cigarette smoking does, in fact, depress .auditory EPs-,” “
this would imply that nicotine has selective effects on the CNS (recall
that several reports have indicated that, cigarette smoking enhances visual ‘..
EPs)O.,:.-:-..,- =. .“:.. . . . . . “ . . “ - - - ., . ;:

.. . . . .
..~.’ -. .

Ciqarette Smokinq and the Standard Electroencephalogram
. . .

Numerous studies have shown that both cigarette smoking and smoke deprivation
affect the EEG. Cigarette smoking results in EEGchanges associated with
arousal, while smoke deprivation reuslts in the high amplitude, low frequency
waves associated with drowsiness. .

. P-
‘0

The EEGstudies that have been reported thus far generally fail on one or 0
two accounts. First, most studies have only examined EEGchanges occuring ~
over very few cortica7 areas. Second, the majority of,these studies have +
used rather crude data analysis techniques. d

+
o
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We are ncw in the-process of developing a spectral anal}sis program,
which wilt allow us to perform power spectral density analyses of ongoing”
EEGdata from a number of brain loci under varying conditions of smoking .
and smke deprivation.

Central C2tinq
. .

and Ciqarette Smokinq . . . ..
....-

Cigarette smoking appezrsto have opposite effects on” visual and auditory” ~
evoked potentials. Uhile visual EPs are enhanced by smoking, auditory EPs ,. -
appear to be depressed. First, nicotine, rather than being a general - “Le-

. stimulant, may be exerting a selective influence on brain structures. =.. .
Second, perhaps nicotine somehow participates .in.the gating of information ...
by the brain. “This g?ting phenomenon was eloquently demonstrated in 1959 -

.“ by Hernandez-P60n and has been often replicated. It could be that visual ~ “T.- .
-EPs tire enhanced at the expense of auditory EPs. . - , “ . . “” .:. ;-.. . .. .. ....’ .- ..-
Xt. is possible tt,at c;ga;ettensmoking (vja’’nicotine) a~lows farselecti~e . .
attention in the visual mode by damping input from other sensory modes.
We propose to investigate this possible relationship by using cross-modal . “ -
eyoked potentials.. Visual and auditory Eps ~~ill be recorded in the same .“:
experiment, while attention. is varied by instructional set. . .; ~ ..- -

,

.Cigarette Srmkinq and.!-earning by the Brain - “ ‘ ~-. ..

. .. .:.

,. ..

A number of studies have shown that-cigarette smoking may facilitate
-c-

ertain types of learning. The mechanisms bywhic!! this facilitation. - ‘.”--.,
is accomplished remain to be clartfied. The following study may shed . .-
light oti this problem. . . .L.’ ...“-- .>- .. . ..- .. . . .
When a dim fl@_of light is presented to a subject, an evoked rx?sponse
is recorded over specific visual projection areas. No responses are
recorded from the auditory cortex. If, however, the dim flash of light .
is repeatedly paired with.a tone, an evoked response to the flas~: alone .
will gradually de~~lop at the auditory CO~X. nis twe of le=nin9 - :
Is called classical condit~oning and it is tie fund==ntil” building .
block of.many “higher” forms of learning-’

We propose to study the effects of cigarette srpoking on the rate at
.. .

which an EP develops at the auditory cortex to light flash. . If smoking
accelerates the rate at which conditioning occurs, these. data would help
explain Why smoking facilitates certain types of learning.

Cigarette Smkinq and Somatosenso w Evoked Potentials .

_—-..,: - .

. .

.“ .

.

-..
.

We have two reasons for wanting to investigate the effects of cigarette $
s~oking on somatosensory evoked potentials. First, we wish to find out
wh=ther smoking influences this response. No literature currently exists :J
on this topic. Any data gathered wou>d.li,ncrease<our:understanding of ho~~..* .. ..: ... .-----

.,... .-s. ,., . .. ...-
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I . CONFIDENTIAL ~
I .

cigarette smoking influences brain systsr;~s mediating behavior.
Second, “and more importantly, we wish to investigate the proposed analgesic

iproperties of nicotine.
.- .)inimal” studies from cur laborato~ (L~vy) ando~hem (~rntsotl) suggest .

that n~cctine nay have analgesic effects on certain types of pain.
@alSssics affect soratosenscry EPs in knov;n ways. If cigarette sroking .
ln~luences these EPs in a similar fashion, this would be correlative

. ev~dence for cigarette smoking possessing analgesic properties in hu,mans.- -

. . .
III. 7HE.EXPERIPIE~nAL&YCHOLOGYpROG~M.C.Ryanand Jone~. “. “ . “ ~..

Objecti~~e = . “.
~1~ ?0 gain better understanding of the role ofnico~ine ‘;}:

. .

., in.smoking. . . . . . . ..4... . . . . . . .. .. ...,. . . -. ,. . .. .. .-First Aqprcach:. hftf+.her ival~a~e the$mokerl~ .abi~~ty.~o=de~~. . . “~::<
nicotine differences among cigarettes. . - ~ - . ;- .. .. . .-

.“ .

. .

. .

..

1s. -

. .... . ..

.

Second Aoproach: Examine. smoker preference for nicotjne delivery jn very .-..
low tar cigarettes.

. . .
The first phase of this projec~ consists ’of havi”ng consumers rate the
strength and acceptability of 6 mg tar cigarettes with detectably dif-
ferent nicotinecontents above and below the levels found in normal
6 mg models. Should it be possible to make U1tra low tar mo~els .yjth.
markedly dif~e~t.nicotine deliveries (see above) then a second phase
investigation will examine acceptability and strength ratings for ciga-
rettes with detectably different nicotine detiveti.esat near ze~ tar. .
(He understand that M.A.H. Russell is engaged in similar .researti in
England. ) .,. -

. .
.. . . .

.. -
. .

.
. .-.. .

——... .
.“

-.

. .
.,-.

. . . . . 2 ...-; .
Third App&ach: . . . . .Examine the changes in body nicotine content Pre and . ~
post smoking. .

. . . “..
.-Our theorizing on the role.of nicotine suggests that ~ig~rettes ~,i~l be ,--

~~~~d ~Vhenever body nicotine content drops below a certain (unknown)-
. P ‘-We can detect nicotine’s presence in saliva, where its concentra- 0

tion probably reflects its concentration in blood and tissu.s.
o
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I“!eare engaged in systematic investigation of the changes in salivary
nicotine content as a function of tires since smoking.and x!!gnitude of
intake. Our first goal is to find the grot;th and decay curve of -
salivary nicotine concentrations after different amount~ of smoking.
As a seccnd step, wewill relate t]le salivary concentr.tims to the

Aconcentration of nicotine in the blood. k!e have had p liminary dis-
cussicn of the latter problem withOr. Arthur Ryan, in OUr Ikdical
Depar&ce~t, and, dep~nding on our ability to identify the saliva?y
growth and decay data, wil? make a series of blood and saliva concen-
tration czasures later in “the year. The exact procedure is aS Yet
undecided, but the data ~~ill be gathered from a few volunteer subjects.. .
under mx!ical supervision. . ..- .. .. . . . .
Assuming ‘that salivary nicotine concentrations will reflect blood ~
nicotine concentrations, we can then proceed to a fourth stage in the
research, ’relating tha easily obtained salivary concentrations to the “. .
urge to Stike..; .- .. . .. -J--.-.--:-.: .L.- ~ : .,-::”- - .-“-

. . .... .-

Fourth Aoproach: Identification of two smcking population subgroups,
one of wii-jch hasgreater nicotine needs than the other. , “:. . .-.-. - -.----- “. . . . .... ..!~ : .
he have described these people i’n the past--as compensators ana nofi;. ---
compensators, and attempted to define them by their consumption changes
when nicotine deliveries were moderately shifted. Ho~/ever, we’ve had
no great success in the identification to date: :Now,we may have two -
extra tools to use: - coti.erctal PN cigarettes”of ultra low tar” and ~
nicotine, and salivary nicotine concentrations. Others, principally
at Colurbia University, have suggested that shifts to ultra low nicotine
cigarettes produce the same type of psychological stress behaviors as

#

.
“..

--- , . -

.-

..

.“..

. . . . .
. .

. .
. .

“.

.

quitting. ~le therefore propo;e a shift.stuc!y in which smokers are
shifted to an ultra low brand, and the key dependent variable becomes ‘.
the presence or absence of the Plithdrawal syndrore. “Those who show . ----
evidence of nicotine dependence and those who do not can then be used ~
to test our hypotheses on therelationship of sa~iva~ concwtratiofi - ..--.-.~
tosmoking beMV?Ur-: . ..” .“. .-

. . . .
.. . .-

Objective #2: To better understand the mechanisms control 1ing cigarette
. acceptability. . .

. ..-.. : .
First Approach: Wewill continue the Annual Nmitorinq of Cigarette ‘
Acceptability for a fourth year. This wi 11 exhaust our supply of
available cigarettes at 5, 9, 13, 17, and 21 mg tar. It WOU1d seem
reasonable to change this project slightly in 1981 by adding a 1 mg
tar cigarette and dropping the.21 mg model when the next batch of ciga-
rettes is made. ---

Second Approach: Me have noted that some cigarettes produtea: greater.
saliva flow than other cigarettes. This mayin part be attri.liuted ta
the role of nicotine and in part to PTDbut it appears alsQ i.n part
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