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stimuli Naltrexone is a very safe drug since ~t has virtually 
no agonlst or side-effects Naltrexone generally fads to mare- 
tam treatment participation by lower socioeconomic chents 
but may be used beneficmlly with paying drug abuse patients 
such as health care practmoner abusers Its use by psy- 
chologists treating opiate abusers m private practice should 
be promoted 

TOBACCO DEPENDENCE BEHAVIORAL PHAR- 
MACOLOGICAL BASIS FOR NICOTINE REPLACE- 
MENT Jack Hennlngfield, Ph D ,  Chief The Johns Hop- 
kms University School of  Medicine, Biology of Dependence 
and Abuse Potentml Assessment,  Laboratory,  NIDA 
Addiction Research Center, 4940 Eastern Avenue P O Box 
5180, Baltimore, MD 21224 

The fundamental premise of replacement therapy ~s that 
the physiologically based feehngs of  dmcomfort and disrup- 
tion of functioning which charactenze drug w~thdrawal, can 
be therapeutically managed by administration of a chemical 
which produces cross-tolerance and cross-dependence with 
the one to which the person is already dependent The chem- 
ical may be different in structure, or may be identical m 
structure but admlmstered m another route or vehicle, or it 
may even be of IdenUcal structure and form but IS given 
according to a prearranged therapeutic schedule The puta- 
tive replacement chemical should substitute for the abused 
substance on measures relevant to treatment of the drug- 
seeking behavior The rational basis for the utihty of a re- 
placement approach (vs antagonist administration) to treat 
tobacco dependence is that nicotine admImstration produces 
many of the effects of tobacco that are critical m the depend- 
ence process These effects of nicotine include, physiologic 
dependence which results in withdrawal following tobacco 
abstinence, and also many of the desirable effects of  tobacco 
such as mood regulatmn, appetite control, and enhancement 
of concentration and verbal ("cogni t ive")  performance Al- 
though no satisfactory mcotme substitutes have yet been 
developed, nicotine dehvered via different routes of adminis- 
tration (e g ,  inhaled and IV), and with different vehicles 
(e g ,  tobacco smoke, snuff and polacrllex) produce similar 
effects on a variety of behavioral and physiologic measures 
However,  differences related to the vehicle and phar- 
macokmetlcs of each preparation confer various advantages 
and disadvantages on each as a putative therapeutic nlcotme 
replacement form For  instance, cross-tolerance and cross- 
dependence are obtained for both cigarette smoke-delivered 
nicotine and polacrflex-dehvered nicotine, but cigarette 
smoke better satisfies the desire to smoke than does the 
polacnlex Therapeutically managed mcotlne replacement 
for tobacco can currently be accomplished by the admims- 
tratlon of  nlcotme polacrllex (gum) Such admmistratmn 
produces dose-related reduction of withdrawal-related per- 
formance inpairment and of other s~gns and symptoms of 
tobacco w~thdrawal These beneficial effects are dependent 
on adequate dose levels of mcotme being administered, and 
achievement of  such levels may require dosing regimens to 
be specLfied by the chnlclan Desire to smoke ( "c rawng")  is 
relatively lnsensmve to mcotme replacement,  however,  
there ~s evidence that the reinforcing efficacy of cigarettes is 
nonetheless reduced by adrmnlstratlon of  the polacrflex It is 
plausible that other routes of mcotme replacement would 
better saUsfy the tobacco users desire to use his or her pre- 
ferred form of tobacco Taken together, these findmgs are 

consistent with those regarding replacement therapies in 
general and confirm that mcotme replacement via polacrllex 
is well-based on soentlf ic principles 

A L CO H O L  ABUSE BEHAVIORAL FUNCTIONS OF 
PHARMACOLOGICAL ADJUNCTS George E Blgelow, 
Ph D The Johns Hopkins University School of Medicine, 
Behavioral Pharmacology Research Unit, D-5-West, Psy- 
chiatry Department,  Johns Hopkins/Key Medical Center 
4940 Eastern Avenue, Baltimore, MD 21224 

It is in the alcoholism field that the most d~verse ration- 
ales for pharmacological treatment of  substance abuse prob- 
lems have been articulated and acted upon These rationales 
have ranged from medical safety (prevention of  withdrawal 
seizures), to subjective palliation (reduction of subjective 
distress during detox~ficatlonL to treatment of presumed un- 
derlying disorders thought to cause excessive drinking 
(prescription of antlanxiety or antidepressant medications), 
to direct efforts to alter the effects of alcohol so as to make 
drinking less reinforcing (treatment with disulfiram) The last 
of these approaches-- t rea tment  with disulfiram--~s the only 
pharmacological approach currently receiving extensive ap- 
phcatlon m treating the behaworal  aspects of alcohol de- 
pendence This presentation will review the various ap- 
proaches and rationales for pharmacological treatment of 
alcohol abuse but will focus primarily upon dlsulfiram treat- 
ment and upon the use of behavioral procedures to enhance 
the efficacy of this pharmacological modahty Disulfiram is a 
pharmacologically efficacious agent which has had hmlted 
chmcal efficacy due to widespread behavioral nonadherence 
to medication use The action of d|sulfiram is to cause an 
averslve reaction ff alcohol is consumed thus, its behavioral 
function is that of a pumsher, and its limited self- 
administration by patients is not surprising Data will be pre- 
sented illustrating the effective use of behavioral procedures 
to promote dlsulfiram use and to enhance clinical outcomes 
In addition, the presentation will discuss the possiblhty of 
utlhzlng the reinforcing effects of other medications to pro- 
mote retention and participation m nonpharmacolog~cally- 
based treatments for alcohol abuse Relevance of these ap- 
proaches to other aspects of drug self-administration and 
medication comphance will be discussed 
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E N V IRO N M E N T A L  CUES FOR DRUG ADMINISTRA- 
TION ROLE IN TOLERANCE AND RELAPSE Riley E 
Hmson Department of Psychology, Umvers~ty of  Western 
Ontario, London, Canada 

It is well estabhshed that enwronmental  stlmuh affect the 
display of tolerance and the occurrence of relapse An ac- 
count of the role of environmental stlmuh originally elabo- 
rated by Siegel suggests that environmental cues of drug 
admlnlstraUon ehcit condmonal responses (CRs) that tend to 
cancel the drug effect producing tolerance Most of  the re- 
search on the condmonlng model of tolerance has empha- 
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sazed excitatory condataomng This paper wall present eva- 
dence that inhibitory con&tlonlng also occurs wath drugs 
The "nature"  of the lnhabatory CR wdl be discussed Al- 
though research has provaded evidence of mhibltory-hke 
phenomena, there has to date been no evidence of an inhibi- 
tory CR m a placebo test Samllarly several stu&es that have 
demonstrated envaronmental-specaficaty of tolerance have 
fmled to obtain evidence of a CR m a placebo test The 
difficulty m obtaining placebo CRs wdl be discussed an rela- 
tion to lnhahitory condltaonmg The occurrence of lnhlhitory 
conditioning will be &scussed m the context of alternatave 
accounts of enwronmental  modulation of tolerance (e g ,  
Baker and Tiffany habituation model and Wagner's SOP 
model of habituation) 

MECHANISMS OF CONDITIONED TOLERANCE 
Chnstane L Melchior Umverslty of Ilhnols at the Me&cal 
Center 

Many investigators have shown that tolerance to the 
hypothermlc effect of ethanol can be learned in a classical 
conditioning paradagm Although substantial efforts have 
been made to estabhsh that tolerance can follow learning 
pnnclples, httle attentaon has been prod to determining what 
is learned Tolerance produced simply by chromc exposure 
to ethanol is due to functional or dlsposltlonal factors In 
investigating a model of con&tloned tolerance in mace we 
have found that cued changes m the dlsposltaon of ethanol 
occur Notably, the level of ethanol m the brain and blood at 
various t~mes after admmtstratlon of ethanol was lower m 
ammals tested m an environment previously associated w~th 
ethanol than m animals tested m a novel environment The 
importance of the central nervous system in modulating the 
cued alterations in ethanol levels was explored by admlms- 
termg ethanol lntracerebroventncularly (ICV) instead of m- 
trapentoneally (IP) during training A conditioned compen- 
satory response was observed m the ethanol associated en- 
vironment following an ICV injection of CSF and blood 
ethanol levels after an IP rejection of ethanol were lower m 
the ethanol cued group than in animals tested m a novel 
environment These findings suggest that exposure of pe- 
ripheral structures to substantial amounts of ethanol as not 
critical for the development of cued changes in ethanol 
levels 

STUDIES ON THE ROLE OF LEARNING FACTORS IN 
HUMAN ALCOHOL TOLERANCE Peter E Nathan 
Rutgers, The State Umversaty 

On the bas~s of animal experiments using both ethanol 
and morphine, which demonstrated that rats who have de- 
veloped tolerance wall continue to display a high degree of 
tolerance only if tested under the same environmental con- 
&t~ons prevaously assocmted with drug admlmstratlon 
Siegel (1978) advanced a classical con&taomng model of drug 
tolerance that accords envaronmental cues consastently pres- 
ent during prior drug exposure the power to ehclt con- 
&tloned homeostatic responses that attenuate the systemac 
effect of the drug Shaparo and Nathan (1986) subsequently 
tested the generahzabflaty of Saegel's condmonang model to 
human tolerance to alcohol They found evidence for the 
influence of condmomng factors for one measure of 
tolerance to alcohol by humans, codmg-vlgdance perform- 

ance, but could not &stmgmsh the role of classacal from 
operant condltaonlng (drugged practice) m this demonstra- 
tion Beyond the amportance of understanding the basac 
mechanisms, including learning mechanisms, which may 
underlie phenomena as central to addiction as tolerance, 
stu&es of tolerance are important, as well, because differ- 
ences m degree and kind of tolerance development m hu- 
mans may be of etaologlc slgmficance for alcoholism (Nathan 
and Nmura, 1985) In an effort further to explore learning 
factors mvolved m tolerance development in humans, 
Nathan and has colleagues have also reported that factors 
such as gender (Nmura, Nathan, Frankenstein, Shapiro and 
Brick, m press), environmental cues (Nlaura, Shapiro, 
Nathan and Brick, m preparation), hormonal factors (Brick, 
Nathan, Shaparo, Westnck and Frankenstein, m press, Hay, 
Heermans and Nathan, 1985), dnnkmg history (Nlaura and 
Nathan, 1984), and risk for alcoholasm (Gmse and Nathan, m 
preparation) all s~gmficantly affect response to alcohol and 
may influence responses to acute as well as chromc alcohol 
admmlstratlon and tolerance m human beings as well The 
slgmficance of these findings for a comprehenswe view of 
the role oflearnmg factors m human alcohol tolerance wall be 
evaluated and d~scussed m this symposmm presentataon 

THE RESPONSE COMPETITION MODEL AN AL- 
TERNATIVE ACCOUNT OF DRUG CONDITIONING 
PHENOMENA David B Newhn Purdue Umverslty 

Slegel's (1983) classical condmonlng model of morphine 
and alcohol tolerance has spawned a large body of research 
m which the environmental specificity of tolerance has been 
found consistently for morphine, alcohol, and other drugs 
However, although a compensatory hyperthermac response 
to alcohol cues has been a consistent finding, most authors 
have failed to rephcate Slegel's results showing compensa- 
tory hyperaigeslc responses to morphine cues The response 
competition model (Newhn, 1986) is intended to account for 
these &screpancles The response competltaon model as- 
sumes that there is an inhibitory interaction between concur- 
rent responses due to a hmlted capacity for response proc- 
essing Examples of response competatlon m the vasceral 
domain include stress response dampenmg m which alcohol 
or mcotme lnhlhits an autonomic stress response, UCR dt- 
mlnutlon an which the CR inhibits the UCR in eyehd, skin 
conductance, and heart rate condatlonmg, startle modsfica- 
tton in which weak prestlmulaUon mhibats acoustic startle 
responses, and drug ~ondlttonmg According to the response 
competition model, drug conditioning represents a specml 
case of response competition because the CR 0 e ,  the re- 
sponse to drug cues) competes with the UCR (1 e ,  the drug 
effect) for response processing resources Note that the CR 
may be opposite an dtrectlon to drug, m the same &rectlon as 
drug, or even in an entirely &fferent response system The 
model challenges Slegel's (1983) assumpUon that the CR and 
the UCR combine ad&twely, cltang evidence from several 
different domains m which concurrent responses m the same 
direction show an mhahitory anteractaon The response 
competltaon model pre&cts that tolerance wall be enhanced 
by the ehc~tataon of a wide variety of concurrent responses, 
mcludang CR's to food stlmuh, novelty effects, stress re- 
sponses, and other arbatrary responses Data concerning re- 
sponses to alcohol m a novel vs a famllmr envaronment in 
humans are presented that tend to support th~s predlctaon 


