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INTRODUCTORY NOTES

L.

iz+.:The Behavioral Research Laboratory effort is organized into programs :
which reflect to a large degree the subdisciplines of the responsible . ...
spsychologists.”. On the one extreme of the psychological spectrum is the " -
* social psychology program of Dr. Sandra Dunn. On the other extreme is the .
‘'behavioral pharmacology program of Dr. DeNoble. Ranging between are the ™
:'experimental: psychology program of Mr. Ryan, the*electrophysiology program of -
7 Dr. Gullotta and the smoke inhalation program of Miss Jan.Jones! . Each of -~
these programs is but a varied attack upon the overall objective of the o
‘Behavioral Research program: To contribute useful knowledge about the " - -
..response of the .smoker to the-cigarette and its smoke., Jhe.results may -~ o
~prove useful in developing a new product, or improving‘an existing product, -.:"
“or ‘in the defense of the company from legislative or Titigatfve'harassment. .
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" ELECTROPHYSIOLOGY PROGRAM : -.+'J;Gullotta and:Shultz

o -

~:Objectives: It is.our belief that the reinforcing properties of cigarette o
‘smoking are directly relatable to the effects that smoking has on electrical ..
;. and chemical events within the central nervous system. Therefore, the goals :
:-of the electrophysiology program are to: (I) Determine how cigarette smoking :
~affects the electrical activity of the brain, and (II) Identify, as far as -
"possible, the neural elements which mediate cigarette smoking's geinforcing z
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‘We have proposed this study in the past but, dué to technical problems, ~ .ir.
ave been unable to undertake it. We are finally in a position to begin. -2

e Numerous studies have investigated the effects of cigarette smoking
.77 . and nicotine administration on the electroencephalogram (EEG) of man and
.-+ " other animals. Although there is some degree of concordance among the
... results of these studies, many points are yet to be resolved. For example,
7% "with regard to the human literature, an early study showed that cigarette
e smoking produced low amplitude, fast EEG activity. Another study, however,
. - found that smoking did not increase low amplitude fast activity and, indeed,
v glowed certain EEG frequencies. A number of other examples of this type
. . : can be found in the literature. Lot weind e L e sy ey
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’ f,;“'iﬁiprobiems must be solved before such a program can be initiated. OQur eariy
*g“"'"efforts W111 be aimed at addressing these technical considerations. ERR

: lfff ~- to concentrate. Concentration implies sustained attention to stimulation.

e ?::"’ Hhen, within a given session sensory evoked potentiais are repeatediy

PRt vt ton o CONFIDENTIAL

B

i It seems likely that most of the controversies could be resoived-bv?ti .
7~ a more systematic analysis and quantification of the EEG. Therefore, we ~_ .
. Pplan to spectrally analyze EEG data from a variety of electrode locations o

under varying smoking and deprivation conditions.

Animai Eiectroghys1oiogy e

.1.‘

v-\lzwe have discussed with Dr. DeNobie the possibi]ity of a coiiaberative
effort to study the effects of nicotine and nicotine-like compounds on the
‘electrical activity of the rat brain. This would involve EEG recordings .7
- from surface and deep structures within several experimental paradigms. It -
*'would also involve the use of evoked potential technology. Some technical

,.'.v- e
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III The Effects df Cigarette Smoking,on Pattern Reversal Evoked Potentiais o

EZThIS study is we]i under-way and w111 be completedpin\early 1981. "I '7;5:
3 s SR i : HEREENRT
A “ We have prev1ousiy demonstrated that c1garette smoking increases the
& 77 amplitude of the late components of the visual evoked potential to flash
.- . ~'stimulation. However, since flash stimulation activates nonspecific brain kN
o structures (e.g., reticuiar formation, ‘association cortex; etc. )’as well as " -
*--specific structures’(e.g., primary-visual cortex), wé’' were unable to SRR
-, determine with certainty whether the enhancement we observed was due ';;.;1*_~-.3
'-;1spec1f1cally to increased recept1v1ty to v1sua1 information. ' STl
. Tty e L
RN Pattern’ stimuiatnon avoids the probiemsfassociated Hith fiash by S
..-,["activating primarily visual structdrés. Therefore; we are using pattern: .
. reversal evoked potentials to checkerboard stimulation to study the effects
-of cigarette smoking on Visuai 1nfonnation proce551ng ) . e

" 'IVt~ Cigfrette Smoking and the Habituation of Pattern Reversa1 Evoked PotentiaTS )

"*L;t. It is common]y reported that cigarette smoking facaiitates one's abiiity

" We are interested in the possibility that we might gain insight into the n _
' processes involved by empioying evoked potential techn1ques RIS
_‘-———

«’ R R APt

.. measured there is a decrement in the response over trials. We interpret

- "this decrement as a decrease in the sensitivity of the system to incoming e
. sensory information. We can then ask whether cigarette smoking alters the rate .
* at which this decrement occurs. If smoking retards the rate at which the R
" evoked potential decreases in amplitude over trials, we will have demonstrated |
. . one manner in which concentrat1on might be fac111tated by cigarette smoking. . -

M.

-7 We have recentiy been gathering pilot data on this subJect employing fﬁfgég

... . pattern reversal evoked potentials. If our data ook encouraging we Wiil R o
. mount a fui] scale 1nvestigation_Jn early 1981. oo
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f'v. C1garette Smok1gg and the Brainstem Audltory Evoked Potential ':;ﬁliz;x 5

‘ Recently, 2 new class of evoked potentials have been descr1bed 'These kS
are the acoustic and somatosensory brainstem (far-field) evoked potentials.
- One of the advantages of these brainstem potentials relative to the more - -

. traditional forms of recording is that the neural generators of the -
components are better known. For example, {1t has been shown that Peak I :

iy " of the auditory brainstem response is due to VIIIth nerve actithy, Peak II
/'" b to act1vity of the coch]ear nuc]eus. etc..-'_,zg_,hw PRt ,.7;: et el B

- ‘-vv-',. . .‘,_ . -_-- . .—-'.7-,‘

-

In this exper1ment we wi]] be emp]oying brainstem auditony evoked T

potentials in an attempt to ascertain sites and modes of action for centra?]y

*- act{ve smoke constituents. We chose the auditory potential because (1) there

“"are nicotinic cholinergic synapses within the system and (2) it has recently

-‘been shown that, th rats, systemic n1cot1ne adm1n1stration alters certa1n
components of the response. o : .

';(:! f>§ :'.‘;:«'0';,;-. . .'_5}'- . '. J?\ . ';.-:a ;m,.‘ A

i‘fms BEHAY I0RAL - PHARMACOLDGY- PROGRAM. . 3

4 DeNob'le & \g. ot ”:3 S P
‘ft;;;'A 0b;ect1ves ::;}fffxgaf;;f:". 2 o .;' ':-' ' .” *_“ o
L '“1';; e A N o R S -
HEET ¥ To develop a better: understand1ng of, the;behaviorat‘pharmaéo1ogwca1
- actions of n1cot1ne, partxcu]ar]y the act1on wh1ch re1nforces smok1ng S
behav1or. ) : N o o Lt
II. Deve‘lop the emp1rica1 ewdence whlch d1fferent1ates mcotme fr-om the .
c1assica1 abuse‘substances’ " A bm §aS ; .

III Use behav1ora1 pharmacolog1ca1 methods for eva]uatxng the n1cot1ne- :
11keness of n1cot1ne ana]ogues R s

o Planned Stud1es

. ) . ’ .

3’;1351. N1cot1ne Se]f—adm1n1strat1on

A successfu1 development of the techn1que for estab11sh1ng self— I
“administration of-nicotine in an animal has important implicattens for all ~Zii=
three obJect1ves of our behav1ora1 phanmaco]ogy program ;1.;ﬁ_:‘{{@tiﬁsﬁﬁ, Ry

R Ne have developed that techn1que mak1ng it qu1te c1ear that n1cot1ne ‘
 can function as a positive reinforcer for rats. We will use the technique
(1) in studying the .reinforcing action of nicotine, (2) 4n differentiating
'_ n\cotIne from the classical abuse substances and (3) in. evaluat1ng analogues.

We will undertake as many of the following essent1a1 self-adm1nmstratlon
stud1es in 1981 as t1me permits: B TR IFLIAP SIS PR Cr
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RS VY SERpY § _..4.4‘/,....6_._‘_,,4 wlld,«p- _ﬂb.--__' s e e T e e .—2._&"'--"';-\" i, 2

R 1) :Examlne the dose response curve under various schedu]es.~
-"h*j}z) _Examlne the effects of cho]1nerg1c antagon1sts upon se1f-adm1nustratxon.

Vlf?_;':;).loetermine subst1tutab111ty of selected anangues.

Demonstrate, “in pursuut of ObJect1ve III that (a) nicotine self-
+administration does not interfere with on-going behavior and - T
“.(b) that termination of nicotine availability for self-administration e
.~ does not produce behavioral impairment, or alter se1f;adm1nlstratxon e
ﬁ“of other re1nforcers (food water, saccharine, etc.). = . . -

-

" The Nicotine-Induced Prostrat1on Syndrome “ff;ff:{?";'Jif?hf_f.f”-_;;".f 3

T .,;sstJ; The prostrat1on syndrome, f1rst reported by Leo Abood as a gross a
~..;,'-beh§viora1 r?sponse to the intraventricular infusion of nicotine, has been

= -7 used routinely -for.several years 1n our progra of, jco ine analogue - - a

SRRy eva]uat1on._« REEN f‘ g "o }.-SK sn}u" IATRR RPIPRCAR

\r"i-'}&:-‘iat—u-.s-?‘ §‘5'51\u-'i§'
Although the prostratlon syndrome {s a reliable screen for behavioralIy
’FactJve nicotine analogues, the rating scale developed by Dr. Abood provides
.“-only a‘descriptive” interpretation jof thé compoundS' éffects;fand does not
. permit ‘a‘determination: of p0551b1e -prolonged-:charnges $nuCNS activity. We
" have begun using scheduled controlled behavior to evaluate the effects of
" .intraventricular injections, since measures based upon this behavior have been
_ shown to be more sensitive.than activity rating scales,yand provide a more
- stable n1cot1ne base11ne from*wh1ch‘to evaluate CNS'recovery t1mes for L
=~.'n1cot1ne analogues. '4-'-.:. _ _ o 1:E~ e
Ne have recentIy observed in conduct1ng these studles that there is a
'd1m1nutxon of the effect of nicotine over repeated administrations. - ‘
© Diminution will occur even with a 7 day interval between the first and the
- second administration, an observation difficult to explain simply in terms
- of the development of metabolic tolerance. We may be observing instead an -
jnstance of behavioral tolerance. We are currently designing a study Nhlch
,should more accurately characterize the deveIopment of toIerance.

._,,,—u .

‘We will also be conducting studies in wh1ch the effects of the seIect1ve S
bIockade of neural structure will be reflected in the behavioral components -7
of prostration, anticipating that these observations can further our = -~ . .
_ know]edge about the sites of action: of nicotine. e g

III. D1scr1m1nat1on Studies

" We will continue to use the now standardized discrimination technique el
to evaluate nicotine analogues. We are currently investigating a dose- =2
response curve approach a modest var1ant on the standard procedure. - Eg_j
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e T oNEIDENTIAL
.. THE EXPERIMENTAL PSYCHOLOGY PROGRAM . . » Ryan S e
© - Objectives ULl R T
. ,Manuww.uw.s To gain a better understanding of the role of nicotine in smoking. -
RASGE R T o Wncak.aumwn dimensions of the cigarette um.nsmz,wmdmnm to e
S - ncigarette acceptability. &uiq= .o PR TR SRR
1. “Salivary Nicotine R B w» S F

. ERE Speculation suggests that smokers ‘modify smoking behavior to maintain @ <.
o1 certain levels of-nicotine in the blood. Historically this has been the S
7 . basis of nicotine titration hypotheses. Knowledgeable consideration of the .. °-
. _7.0- - issue suggests that the changes in level may be more important than the .
... -absolute levels -- that the input of nicotine from a cigarette creates a
.xnwm¢Lu..-mv*rmnczamm:m*m.n:m summation-of

. the discrete puff-induced spikes. . -1 . .:
RS v D! Pl eed e e 443 PUEA ﬁm&ﬁv.
- lp “” We now have the ability to measure via gas chromatograph the level of . =
. - ~.7." nicotine in saliva. Observations from previous work with salivation and- ~ " -.
: - smoking suggest:that systemic-nicotine=in muﬂ¢<wmn1mmwmm:m»:nmxmnmaAn S
.-, nicotine in the;blood. *:We*plan to.usé nmmfmmnww@mmmpwm‘co"m. ~

. e T

. -~

. +.7 <lw. A. Monitor the appearance and decline of nicotine in saliva following . .~
.. . . .7, smoking. .This will shed 1ight on the question *Does a low systemic
777 7 level of nicotine trigger:the smok{ng response.” - The question . ,
A ,fwmnwz.mﬂwwaum answered if measures are madewmandy times. Therefore, . -
CL e e . we Wille e e oo ‘ :

. .- "B. Observe changes in salivary nicotine level across time and smokings, ...
_ .. Cui. - .. relating the changes to the delivery of cigarettes smoked and the e
S e time since prior smokings. The data will bear upon the jssue to .-
A the extent that salivary nicotine reflects tissue and blood levels -

© i T of nicotine. This must be confirmed by means of: . Lotk
- .7, C. A correlational study of the salivary nicotine with blood_nicotine. . -
. s wdgliiwias- This s awkward research to perform because the taking of blood = -~ ...~
- <. 77" samples is so intrusive and objectionable to participants and Tl
. . because it requires medical supervision. Therefore, we will L e
postpone this segment of the research until it is evident that e
_ there are some systematic changes in the salivary nicotine data. e
7t 77 We have made some preliminary contacts with our medical staff, L
T and they will support us when needed. - . .. ... ’ )

11. There are tentative plans for one other project in which nicotine will
 be delivered intravenously in different sized spikes of different duration,
_to yield a broader picture of the role of the spike, the-level, and the

reinforcement characteristics of the substance. The execution of this .

project is contingent upon the execution of study I1-C above, since both

involve the dosing of numerous subjects with nicotine. o e
Wt o Y _
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S CONEIDENIA-.

III Other smokJ re'lated research o L B e
", -‘-;; 1. Role p]ayed by ‘Cigarette anness in determmng c1garette
acceptabi lity. Much attention has been paid to the problem of maintaining *

. the firmness of our cigarettes at a level consistent with the 1mage of a

h1gh quality product. We have recently found that a trained panel's eva]uations

~ of firmness are highly correlated with the firmess data provided by.the . - . .-

. i Firmess-while-smoking machine and our compacimeter procedures. However, we'.
j"-; ‘know neither the relative importance of firmess to the consumer (compared

LriTo 0.l o other characteristics of the cigarette's appearance) nor the most desirable -::

Ve el f1rtmess 'leve'l. Ne wﬂ'l try to find out. .. - o 2

.ﬁs,;-:i_-_'""x'v Support for other projects, mthin R ) D and w1th1n behavior research :
. , ?-wﬂ'l be provided as necessary. CrEe . n T L Tae T Leten

- .
. et

L SOCIAL TPSYCHOLOGY PROGRAMJ. a r’-*'s"uun A A ~‘ «
' - ".'.. . 4 i ; i’u” k.A !‘)’ ‘hi {: ” 3 N A S o :">":
ObJectwes TR ' o :
I. "To- .gain a better understandlng;of.the. role qu soci aT psxcho]om ca‘l >
factors inishaping dgarette smoktng behavi’.or, f -,g J i ﬁ BRI

II; To app‘ly socia'l psycho'logy techmques to the study of ci garette ’
acceptab111_ty. R

S P'Ianned“Stud‘l{es? ‘e—: Jf&a 4 .:-j \,.,} j 8 7 R -: ol

I E;gﬂoratory Study on Psychosocial Determinants of Smoking Behav1or

: ‘As an 1n1t1a1 approach to the prob]em, we have designed a one-on-one L
1nterV1ew including both objective questions and in-depth probes. .This ST
" {nterview is an intensive two-hours of data gathering, ranging across:a . -~ °7.:
“.spectrum of social, personality, attitudinal and situational. dimensions. B

_ The dimensions were chosen for inclusion because of their potential relevance

to smoking behavior. Items included in the questlonna1re/1nterv1ew schedule

can be subsumed under these headlngs L B UL LU P S

I. Emotional state and responsivity.
2. Stress-handhng mechamsms.
. .7 3. Situational determinants and cues. B

’ 'A4. Socio-cu1tura'l inﬂuences.-

* oAl

' .f;f'-;fseth:'zcoot

.5, 'Hea]th concerns and smoking. e et I

- Interviewees are being drawn from among the popu’latwn of 45 year-old, '
white, college-educated, upper-middle class women, half of whom who smoke R
high-delivery cigarettes and half of whom smoke ultra-low delivery cigarettes. -7
Focus on these groups will also provide data on women smokers and on the factors

’ﬂ- -
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" "to identify the underlying higher order factors. The nature of these facters, "
. ?E.end of the first quarter of 1981. " ‘Upon completion of this analysis we will
*,; generate hypotheses testable under r1gorous, laboratory-controlled condxtions. "

'-”{fff;; The Inf1uence of ngarette Firmness Upgn ngarette Acceptab111ty :,n'”

" with measures obtained on the Firmness-while-smoking machine and on the

R CONFIDEN! ™

.‘(,‘.~: et
T

" ' The data obtained will be subjected to a statistical analysis designed -gf?i

and the extent of their influence upon smoking behavior will provide the P
basis for further studies. The analysis is scheduled for completion by the 7l

o Hr. RYan ‘has reported a study of the correTation of subJect1ve fdrmness ¢a.'ﬁ

.. compacimeter. ..The question has been raised as to what relevance, if any,. 25§; o

- :.these measures have to cigarette acceptability. We are designing a study -

,f“jthat will address-this question. The study will incorporate interview .- LT

K - techniques of social psychology rather than reiy upon convent1ona1 marketxng .ifi:

*,research survey methods.

5-3fif;,:t -~ {nhalation patterns have stabilized -- at what point we are seeing

f;u;, O E 1.3 ,3 \., : T E :7"' fjg "'
m. THE INHALATION MONITORING PROGRAM . . '. Jones T -.~'-"<_i-.-"-'!.i'-'.,.-:Ef'_ et
ObJectuve. 16 detenn1ne fn!what Manner the s smoker a1tersjf'ﬁ3fatnon patterns -
1n response to changes in° the" chemical compos1t1on oﬁ cigarette smoke. e
Planned Stud1es .~~{f% ;;}";.-*'Ji.'f ‘ f.v s fji,ﬁ;p; ?1;€???2{ ;f;i

. .A. ExpToratory research using the new record1ng,system - ) f;';j

"~ The literature on smoke-laden inhalation research is limited, and )
that which does exist suffers from severe technological constraints. -

. Our inhalation monitoring system provides us with the advanced -

. technology necessary to acquire fundamental information about - --" 7::-:

inhalation behavior. We are immediately concerned with establishing -
valid and reliable criteria for determining when 2 subject’s AT

Ry a reproducible representation of the subject's inhalation behavior. - =
7 v - In destyriing our experiment we must determine what would be .~ ...
: sufficient time within each period of data collection for the :
smoking behavior to stabilize, before introducing a new experimental :
~condition. Other information which is related to experimental '
design involves what happens to baseline behavior, established on
a smoker’'s own cigarette, following experimental, cond1t1ons. Is
“there a return to baseline inhalation behavior or will the baseline
readjust? Carry-over effects resulting from the use of repeated
measures may occur and must be taken into account.
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B. Programming a dedicated m1n1computer for data d1sp1ay and ana1ys1s.
The MINC/DECLAB minicomputer, expected to arrive early in 1981, will
be used to store and d1sp1ay the quantities of information collected.
S Following our programming efforts, the computer will be customized :
.-. .. to handle the h1gh speed ana1yses requ1red for our spec1f1c needs. :;§~;

B
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. CONFIDENTIAL - -0
.'.II. Experiineﬁt ;?1':' Does the-smoker demonstrate compensatory inhalation | - IRt
~ behavior in response to thangés in-the nicotine content of .cigarette smoke?

" The experimental design is repeated measures with an ABACA format - a = - T
. .powerful method for examining what happens to inhalation patterns when a T
" smoker switches between cigarettes of high, low, and ultra-low nicotine delivery.
.. Baseline measures will be taken on the smoker's own lTow delivery cigarette ...
o w7 until we observe stable behavior. The smoker will then switch to an ultra- = ~7i~-
~+.* " Jow or high delivery experimental cigarette for two weeks, the order of CoT e
.. -7 presentation being balanced across subjects. Following each experimental
.. " condition, the smoker will switch back to his own cigarette to re-establish
. & . baseline behavior. Our primary interest is in comparing the inhalation
- ... parameters of Condition B Wwith Condition C, demonstrating differences due to
.-+ nicotine delivery of the cigarette smoked. The other 3 conditions will Lo
© ¢ - mainly serve to make this information meaningful. ST T

-1

""_.':'f. < Ve will be_collecting data.for approximately 2.months .on .{eé,ch subject.
" The study will; beginjearly in:1981 and !s‘:e_g(pecg.ed;nto ,;Qnt'ln_ue:;'{:}hroughout
Cthe year, ¢ v 7 T om T owm ot dEE Vo ST e _
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