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RITZ, M C , F R GEORGE, C M DEFIEBRE AND R A MEISCH Generic d~JJerences m the estabhshraent of 
ethanol as a remfi~rcer PHARMACOL BIOCHEM BEHAV 24~4) 1089-1094, 1986 --Ethanol, self-admlmstered orally, has 
been shown to serve as an effective reinforcer m several species Self-admmtstratton studies have also dlustrated that 
ethanol-dnnkmg behavior can be conceptuahzed as a specific type of operant behavior The use of inbred and selectively 
bred ammals m other areas of alcohol research has prowded valuable mformat~on about the contnbuuon of genetic factors to 
ethanol-related behaviors Our research was designed to study genettc differences m oral self-admlmstratton m the ALKO 
AA (Alcohol Accepting) and ANA (Alcohol Non-Accepting) rat hnes, selected for ethanol preference Thus, we apphed a 
behavior genetic analysts to aad m determining the contribution of genetic factors to behavior, specifically drug-seeking 
behavior The results of our experiments indicate that genetic differences are Important factors contributing to the estab- 
hshment of a drug as a reinforcer At least m the case of ethanol, the drug did not act as a reinforcer tn non-prefernng 
animals Conversely, m prefernng ammals, ethanol was readdy estabhshed as a remforcer 

Ethanol self-admm,stratmon Ammal models 
Genetic d~fferences Behavior genetics 

Alcohol ALKO AA and ANA rats Preference 

E T H A N O L ,  self-admtmstered orally, has been shown to 
serve  as an effect ive  re inforcer  in mice,  rats, rhesus mon-  
keys,  and baboons [5, 12, 24, 28]. Usual ly,  there are two 
problems in es tabhshmg ethanol  as a reinforcer  when it is 
taken orally These are the avers lve  taste o f  ethanol  concen-  
trations above 6% (wt /vo l . ) ,  and the delay be tween  drinking 
ethanol  and the onset  of  the in terocept lve  effects  that fol low 
absorpt ion [27]. To o v e r c o m e  these difficulties, training pro- 
cedures  are used which establish ethanol  as a reinforcer  
[21,24]. After  training, animals will drink intoxicating 
amounts  of  ethanol in concent ra t ions  up to and including 
32% (w/v) in preference to water  [ I 1,231 Recent  research in 
our  laboratory has shown that it is possible to train a rela- 
t ively large group of  rats with identical t rea tment  histories 
o v e r  t ime, all of  which self-adfialmster sufficient ethanol  
within a one hour session to produce blood ethanol  levels 
well in excess  of  100 mg% [10]. Important ly ,  self- 
administrat ion techniques  have also been successfully used 
to establish o ther  orally del ivered drugs as reinforcers for 
rats and rhesus monkeys  [2, 25, 261 

The use of  inbred and select ively bred animals in o ther  

areas  o f  alcohol research has provided valuable information 
about  the contribution of  genetic  factors to ethanol-related 
behaviors ,  including drmk~ng patterns such as preference  
[19] A common  example  is that C57BL/6 mice prefer  
ethanol  whereas  DBA/2 mice are strong e thanol-avoiders  [4] 
These  ideas provided the rationale for select ively breeding 
animals for ethanol related phenotypes .  Several  breeding 
programs to select for high and low ethanol  intake have been 
successfully conducted  in different laboratories [6, 14, 31]. 
Lines have also been select ively  bred for h~gh and low sen- 
s~ttvlty to e thanol  administered as an acute  mject ton [1, 9, 
18]. These  studies provide  not only convincing ev idence  of  
the importance o f  genetic factors  in response to ethanol but 
also provide  ext remely  valuable  research tools to inves- 
t igators interested m b~oioglcal substrates o f  ethanol  related 
behaviors  

The AA (Alcohol  Accept ing)  and A N A  (Alcohol  Non-  
Accepting) rat hnes were selected from an original founda- 
tion s tock using a two bott le  choice  paradigm. The select ion 
cri terion included the daily ratio be tween total ethanol  con- 
sumed to total hqmd intake (E/T) in combinat ion  with a de- 
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termination of  the ethanol consumed per umt body weight A 
large hne difference m preference appeared qmckly dunng 
the ~mt~al development of the hnes, and this d~fference has 
persisted through a rev~tahzat~on program conducted to 
protect against loss of v~abdlty associated w~th inbreeding 
The success of th~s selection process ~nd~cates that ethanol 
consumption ~s strongly influenced by genetic factors [6.7,  
8, 13] The line designated AA consumes almost as much 
ethanol as ~t can metabohze in a free choice situation In 
contrast, the A N A  ammals dnnk very small amounts under 
the same conditions Studies utd~zmg these animals have 
~ndlcated hne d~fferences ~n acute sensitivity to doses of 
ethanol produong motor ~mpa~rment and hypnotic effects 
[13, 21, 29] L~ttle information concerning self- 
admlmstrat~on ~n an operant situation is available for these 
ammals Initial evidence, however, suggests that the AA 
rats, prevtously exposed to ethanol, qmckly learn to lever 
press for deliveries of  ethanol solutions, and wdl work 
actively for the drug [30] ANA rats having the same prevt- 
ous experience do not respond readdy for ethanol m an oper- 
ant chamber Ustng another pa~r ofhnes  selected for ethanol 
preference, Waller et a! [321 illustrated that preferring rats. 
previously exposed to 10% (v/v) ethanol ~n a choice situa- 
tion, will work ~n an operant s~tuat~on to obtain ~ntragastnc 
~nfuslons of ethanol whde non-prefernng rats will not imtlate 
or mmntam responding under identical conditions 

The purpose of  the present research was to systematically 
~nvest~gate the relationship between genetic factors regulat- 
ing preference for ethanol in the AA and ANA rats and the 
conditions under which ethanol comes to serve as a positive 
reinforcer Specifically, initial tendencies to self-admmtster 
ethanol under food-satiated conditions, levels of  water or 
ethanol ~ntake under food-deprived conditions, and the ca- 
pacity for ethanol to act as a reinforcer were studied The 
relationship between oral ethanol self-administration and re- 
sultant blood ethanol concentrations was also analyzed 

G E N E R A L  METHOD 

Ammals  

Sixteen adult male rats. four months old and weighing 
approxtmately 270 g at the start of thetr training, were used 
E~ght each of  the Alcohol Accepting (AA) and Alcohol 
Non-Accepttng (ANA) hnes were obtained from ALKO lab- 
oratories ~n Finland These ammals were experimentally 
naive, housed md~wduaily ~n a temperature controlled room 
(26°C) w~th a 12-hr hght-dark cycle (0700--1900 hghts on), and 
gtven free access to Purina rat chow and tap water prior to 
~mtlatlon of the experiments 

Apparatus 

E~ght sound attenuated operant cond~tlomng chambers 
(LVE 14141 were eqmpped w~th two levers and a solenoid 
driven hqmd d~pper (LVE 1351) A house hght was provided 
for general dlum~nat~on Three colored hghts above each of 
two levers prowded vtsual sttmuh dunng test sessions The 
boxes were programmed so that lever presses on only one 
s~de resulted m d~pper presentations Presses on the second 
lever were recorded and served as a measure of nonspeofic 
responding but had no programmed consequence. The d~p- 
per cup (0.11 ml) remmned available unless driven by a 
lever press at which ttme ~t momentardy dropped into a 
hqmd-filled reservoir ~n order to refill with hqmd Program- 
m~ng and data recording were controlled by eqmpment located 
m an adjacent room 

TABLE 1 

ORAL SELF-ADMINISTRATION OF ETHANOL IN DRUG NAIVE, 
FOOD S A T I A T E D  AA (N=81 AND ANA IN =81 MALE RATS 

Genotypc 
AA ANA 

% Ethanol 
(w/v) Dehvenes mug BW Del,venes ml/g BW 

0 8 3 _  + 19 0009 49_+ 10 0008 
2 48_+09  0009 23_+06  0008 
4 4 9 - - 0 9  0011 2 1 - + 0 5  0009 
8 43_+ 12 0012 13_+04 0010 
Retest 0 6 5 -+ 0 8 0 009 I 3 -+ 0 4 0 007 

Values expressed as Mean _+ SEM Repeated measures analysis 
of variance showed no sJgmficant d~fferences BW=body weight 
Dehvenes =number of d~pper presentations 

Blood Ethanol Assay 

On the last day of each treatment condition duplicate 10 
txl blood samples were taken from the tall of  each rat im- 
mediately following the completion of the experimental ses- 
sion Since most ethanol drmktng occurred at the start of the 
one hour sessions, these tad blood samples permit a conser- 
vative estimate of orculatmg ethanol levels We used an 
enzymatic assay based on the converston of  NAD to NADH 
dunng the oxldatton of  ethanol to acetaldehyde by the 
enzyme alcohol dehydrogenase. The blood samples were 
placed in 190/zl cold 0 55 M perchlorate, shaken, then cen- 
trifuged at 700 × g for five mln One hundred seventy/xl of 
supernatant was removed and placed tn a separate test 
tube to which 30/zl  delomzed water and 200 t~l 0 222 M 
K,CO~ were added The tubes were vortexed and cen- 
trifuged for two m~n Ahquots of  80 ~tl were removed ~n 
replicate and added to 640 p.I cold 0 50 M Tns buffer at pH 
8 8 Forty p.l of 50 mM NAD" were next added, followed by 
40 #1 ADH (S~gma, 500 umts/ml) The samples were vor- 
texed and then incubated at room temperature for at least one 
hour, then analyzed for the formation of NADH by measunng 
spectrophotometnc absorbance at 340 nm Samples were com- 
pared to standards which were made and analyzed concur- 
rently with the samples 

Data Analysts 

Since the rats had identical treatment histories, a group 
design using w~thm subjects repeated measures analysis of 
variance (ANOVA) was appropriate Self-admlmstrat~on of 
ethanol was measured ~n several ways, includ~ng lever 
presses, ethanol dehvenes,  volume of hqmd consumed and 
blood ethanol levels 

EXPERIMENT I DETERMINATION OF INITIAL 
SELF-ADMINISTRATION OF E T H A N O L  UNDER 

CONDITIONS OF FOOD-SATIATION 

This experiment was designed to test whether the AA and 
A N A  lines d~ffer In their predisposition to self-administer 
ethanol There existed the poss~bdlty that the A A  animals 
were naturally predisposed to consume ethanol and would 
not reqmre training to establish ethanol as a reinforcer If the 
phenotype used in breeding these ammals for preference 
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FIG I Concent ra t ion-response  curves  for ethanol self- 
admmtst ra t ton  by the AA (N=8)  and A N A  IN=8)  rats under  food- 
reduced condttmons on a FR I schedule  of  reinforcement  Each data 
point represents  a group mean  for five consecut tve  test  days  Re- 
peated measu res  analysts  o f  variance (ANOVA) wt thm each hne,  
volumes of ethanol soluttons consumed d~d not d~ffer stgmficantly 
from volumes of water consumed Upper portton shows ethanol 
retake (g/kg) as a functton of concentratton Mean BEC at 5 7% for 
the AA rats was 176±20 mg% (mean±SEM) and for the ANA rats 
was 116_+24 mg% 

con ta ined  a s~gmficant tas te  or  o l fac tory  c o m p o n e n t ,  then  
e thano l  dr inking  mmght o c c u r  m at least  the  AA hne  w~thout 
special  t rammg.  

METHOD 

Procedure 

One  hou r  ope ran t  sess ions  were  run at regular  s tar t ing 
t tmes  seven  days  pe r  week  Inmal ly ,  the  exper imenta l ly  
na ive  ra ts  were  food sa t ia ted  but  depr ived  o f  wa te r  m the t r  
h o m e  cages  All tra~mng and  tes t ing  sess ions  were  run on  a 
FR 1 schedule ,  and  each  lever  press  resul ted  ~n the  presen ta -  
tmon of  a d~pper cup  con ta in ing  0. I I ml water .  Fol lowing the 
e s t a b h s h m e n t  of  lever  press ing ,  the  rats  were  a l lowed free 
access  to wa te r  m the i r  h o m e  cages  E thano l  solut ions  of  0% 
(water) ,  2% (w/v),  4%, and  8% were  avadab l e  d u n n g  the 
sess ions  for 5 test  days  each .  A 0% re tes t  was  also pe r fo rmed  
d u n n g  5 final tes t  sess ions .  The  rats  were  run dady  m two 
groups  ofemght C h a m b e r  and  t~me of  day were  con t ro l led  for 
by r u n m n g  four  a m m a l s  f rom each  hne  d u n n g  each  of  two 
success ive  one  hou r  sessmons 

RESULTS 

Table  ! ~nd~cates tha t  ne i the r  AA nor  A N A  a m m a l s  d rank  
s~gmficant vo lumes  of  w a t e r  or  e thanol ,  and  the two  hnes  d~d 
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FIG 2 Cumulattve records of typical antmals tn both hnes dunng 
food-tnduced dnnktng phase of the experiment Most drug dehvenes 
were obtained at the begmmng of the session, as shown by the 
negatmvely accelerating response rates Thereafter, short bursts of 
responses occurred later m the session 
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FIG 3 Ltqutd d e h v e n e s  obtained by AA (N=8)  and A N A  (N=8)  
rats on a FR I schedule of reinforcement as a functmon of ethanol 
concentrauon on consecutive test days Repealed measures  
ANOVA Lme, F(I,14)= 15 42, p < 0  002, Concentratmon, F(3,42)= 
1840, p<00001,  ANA, F(3,21)=1 08, n s ,  AA, F(3,21)=18 14, 

p<00001 AA Dunnet t ' s t  ldf=12) 5 7 ~ v s  retest=l  71, n s , 0 %  
vs retest=0 16, n s ,  5 7% vs 0%=4 15, p < 0  01, one-tatled 

not  dLffer f rom each  o ther .  The  da ta  suggest  tha t  se lec t ton  for 
e thano l  p re fe rence  d~d not  e s t a b h s h  a t e n d e n c y  m namve AA 
a m m a l s  to dr ink  e thano l  m the ope ran t  tes t  c h a m b e r  

E X P E R I M E N T  2 E S T A B L I S H I N G  E T H A N O L  AS A 
R E I N F O R C E R  U N D E R  C O N D I T I O N S  O F  

F O O D - D E P R I V I A T I O N  

In th~s expe r imen t ,  the  ra ts  were  r educed  to 75% of  
themr f ree- feedmg weights .  The  ra ts  were  ~nduced to d n n k  
e thano l  solut ions  by g~vmg t h e m  the t r  daily a l lowance  o f  
food pr ior  to the ope ran t  sess ion  Thts  s t ra tegy has  been  suc- 
cessful ly  used  ~n p rev tous  studmes [8] 

METHOD 

Procedure 

During  thts  phase  o f  the  s tudy,  rats  mtt~ally rece tved  the i r  
dady  food a l lowance  m the i r  h o m e  cages  60 minu te s  pr ior  to 
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the start of  the I hr test Water bottles were removed from 
the home cage at the t~me of feeding In each of  ten dally 
sessions, the rats then lever pressed to rec~eve a delivery of  
water Water bottles were reattached to the home cages fol- 
lowing the test sessions Once a stable pattern of  water rein- 
forced responding was established as determined by slope 
analysis, 0 5%. I 0~A, 2 0%, 4 0%, and 5 7% solutions of  
ethanol in ascending order replaced the water Each concen- 
tration was available for five consecutive sessions These 
concentrations of  drug solution were chosen so that there 
would be a gradual adaptation to ethanol in order to 
minimize the possibility that aversions to ethanol would de- 
velop Th~s procedure ~s conservative but prehmmary results 
indicated that this type of approach was necessary to ensure 
that non-prefernng animals such as the ANAs had sufficient 
exposure to ethanol 

RESULTS 

Figure I illustrates that both AA and A N A  rat lines can be 
~nduced to dnnk pharmacologically s~gmficant amounts of 
ethanol W~thln each line no s~gmficant d~fferences were 
seen between volumes of ethanol solutions consumed and 
water consumed Thus, as the concentration of ethanol was 
increased, all ammals consumed more total ethanol (mg/kg 
body weight) Blood ethanol concentrations (BEC) ind~cate 
that animals from both hnes had ingested significant amounts 
of ethanol Mean BEC at 5 7% for the AA rats was 176_+20 
mg% (mean±SEM) and for the ANA rats was 116_-_24 mg% 
Across all conditions, AA rats drank more liquid than ANA 
rats 

S~gmficantly. the two hnes exhibited stmdar patterns of 
wtthm session drmkmg during the cond~tions of access to 
ethanol Figure 2 shows the cumulative records of  typical 
animals in both hnes during th~s phase of  the experiment 
Most drug dehvenes were obtamed at the begmmng of the 
session, as shown by the negatively accelerating response 
rates Thereafter, short bursts of responses occurred later in 
the session 

EXPERIMENT 3 TESTING FOR E S T A B L I S H M E N T  OF 
E T H A N O L  AS A REINFORCER 

Ethanol re~nforced responding usually persists in the ab- 
sence of food induced drmkmg [22] The purpose of  this 
phase of the study was to determine whether ethanol had 
been established as a reinforcer in the AA and ANA rats 

METHOI) 

Pro~ edure 

The rats were now given decreasing proportmns of  their 
daily food allowance 60 minutes before the operant session 
in which they had access to a 5 7% solution of  ethanol The 
rats were receiving an average of 10 grams of food daily 
before th~s phase of  the experiment They were now given 4, 
2, and 0 grams of  food before the daily session for five suc- 
cessive days each Rats still had free post-session access to 
water and the remainder of their food allowance 15 minutes 
post-session tn their home cages After this phase, the rats 
received all of  their daily food allowance after the one hour 
session was finished To test for the estabhshment of  ethanol 
as a reinforcer, the rats had access to 5 7% ethanol for 10 
sessions. 0~. ethanol 0 e ,  water) for 5 sessions, 5 7% 
ethanol retest for 10 sessions, and 0% ethanol retest for a 
final 5 sessions 

RESU I.TS 

As seen m Fig 3, s~gmficant differences between hnes 
were observed in the reward efficacy of ethanol S~nce the 
number of ethanol deliveries for the AA rats was much 
greater than the number of  water dehvenes,  ethanol served 
as a reinforcer for the AA rats The AA's  response rate fell to 
a level not sigmficantly different from the ANA's  response 
rate when tap water was substituted for ethanol durmg the 
daily sessions The AA's  response rate subsequently re- 
turned to previous levels when 5 7% ethanol was again avad- 
able, and again decreased slgmficantly during the final lY'/~ 
retest In contrast, ethanol did not function as a reinforcer ~n 
the ANA rats Blood ethanol levels obtained during the 5 7~ 
retest showed large differences in ethanol intake between 
hnes Mean BEC for the AA rats was 51-+9 mgC/~, and 10_+7 
mg~ for the ANA rats Some individual differences were 
seen in both lines One AA IAA3) responded slgmficantly 
less than other AA rats One ANA (ANA8) tended to re- 
spond more than other non-preferrmg ammals, accounting 
for nearly all of the ANA BEC value, though his behavior 
was not consistent These two rats may reflect greater 
heterogeneity at certain ethanol-related Ioc~ which have al- 
ready been fixed by the selection process in their counter- 
parts Significantly, six of the eight ANA rats showed no 
blood ethanol 

G E N E R A L  DISCUSSION 

Several posslbd~ttes existed concerning the ~nfluence of 
genetic selection for ethanol preference on ethanol self- 
adm~mstrat~on ~n the ALKO rats One was that ethanol 
would be equally well established as a reinforcer m both 
hnes. A second possibility was that ethanol would serve as a 
reinforcer in both hnes, but to differing degrees A third 
poss~bd~ty was that establishment of  ethanol as a remforcer 
would occur m one line but not the other Finally, it was 
possible that neither line would self-administer ethanol under 
operant conditions The findings of the present study provide 
evidence m support of the third hypothesis Ethanol was 
established as a reinforcer m the AA rats but not m the A N A  
rats Th~s findmg complements earlier data obtamed with 
preference procedures and extends the range of conditions 
over which ethanol intake exceeds that of ANA rats 

In the first experiment, under conditions of  food and 
water satiation, the AAs and ANAs  did not drink significant 
levels of  either water or ethanol even though they had been 
trained to lever press and drink from the dipper cups This 
suggests that the genetic selection of these ammals probably 
did not revolve the taste or smell of  ethanol to a degree such 
that the rats, m particular the AAs, would drink ethanol m 
significant amounts without further training Thus, some 
training procedures can be assumed to be necessary to es- 
tabhsh ethanol reinforcement in animals selected for prefer- 
ence, just as w~th other previously studied genetically het- 
erogeneous animals 

The results of  the second experiment show that under 
conditions of  food-deprivation ~t was possible to induce 
postprandial water and ethanol drinking m both hnes Dunng 
th~s experiment, responding wlthm each line did not sigmfi- 
cantly change as the concentration of ethanol was ~ncreased 
from 0~ to 5 7% As a consequence the amount of ethanol 
consumed ~ncreased m parallel with the changes ~n ethanol 
concentration, as shown by the blood ethanol levels seen in 
both lines Although not quantified, some ataxla was ev~- 
dent, and the amounts of ethanol consumed are known from 
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other studies to be pharmacologically active and to affect 
behavior {33] 

Significantly, mt was possible to induce ethanol dnnklng in 
the ANA rats These animals drank equal volumes of ethanol 
solutions and water postprandially, suggesting that ethanol ms 
not aversive to the A N A s  due to the drug's taste or smell. 
However, the data show that A N A  rats consistently drank 
smaller volumes under all of the experimental conditions 
relative to the AA rats. Thus, one might conclude that ethanol 
came to serve as a reinforcer for the AA rats and not the 
ANA rats simply because the ANA rats did not dnnk suffi- 
cient ethanol dunng trammg. However, the ANA rats did 
consume volumes of ethanol high enough to produce mn- 
teroceptmve effects followmg absorphon, as shown by their 
blood ethanol levels In addition, the history of these hnes 
indicates that daily hqmd retake ms not correlated with 
ethanol intake. Originally, the AA line had developed both 
lower body weights and a higher caloric energy requirement 
per umt body weight than had the A N A  line Consequently, 
the selection criteria were changed with the result that the 
strata difference m basic metabohc processes disappeared, 
whde differences mn body weight were reversed The pattern 
of metabohc and body weight differences in the ALKO lines 
suggests that these were arhfacts caused by selection pres- 
sure on body weight without relevance to alcohol dnnkmg 
{9J In fact, large line differences in preference have per- 
smsted throughout the selection process, even dunng the re- 
versal of metabohc requirements for the AA and ANA hnes, 
lnd~catmg that basehne food and water intake is not mtnnsl- 
cally related to preference or non-preference for ethanol 

In the tMrd experiment when dnnkmg was no longer re- 
duced by eating, the ANA rats drank only small volumes of 
water and ethanol solutions. In contrast, the AA rats drank 
smgmficantly more ethanol than water. Under these expert- 
mental conditions, the AAs did not differ from the ANAs mn 
water retake These findmgs are consistent with ethanol 
serving as a reinforcer only for the AA rats. The ANA rats 
are apparently neither adverse to nor remforced by the ef- 
fects of ethanol, a result which is important mn view of consis- 
tent findmgs indmcatmg that food deprivation mcreases intake 
of ethanol and other drugs [3,20] Our results suggest that 
food deprivation may enhance drug intake only mn those 
ammals genetically predisposed to accept a parhcular drug 
as a reinforcer The relevance of these findmgs is that the 
increase m ethanol retake dunng food deprivation can no 
longer be attributed simply to caloric factors, since ANA 
ammals did not consume ethanol under conditions of food 
deprivation m a manner smmdar to the AA rats, which experi- 
enced identical treatment histories 

Previous self-admmmstratmon experiments Utdlzing genet- 
ically uncontrolled subjects suggest that ethanol should have 
been estabhshed as a remforcer for both the AA and A N A  
rats Therefore, the results of our experiments mdmcate that, 
at least under the environmental constraints outhned in this 
study, genotype is a critical factor m determmmg the rem- 
forcing efficacy of ethanol Further, this study demonstrates 
the experimental control possible with the use of genetically 
defined ammals, even when complex operant behaviors are 
being measured. The results described here, along with those 
mna recent paper by Waller and coworkers [32], indicate that 
genetic analyses provide useful information in operant con- 
dmtlomng studies of ethanol reinforced behavior 

The study and comparison of ethanol retake m operant 
situations using ammals genetically selected for differences 
mn ethanol preference should serve to mtegrate findmgs from 

preference studies with findings from the more general area 
of drug reinforced behavior. In preference studies, rats and 
mbred strains of m~ce have been found to manifest, respec- 
tively, large between-individual and between-strain varia- 
tions in ethanol preference For example, the mean prefer- 
ence ratio (10% ethanol/water) and intake (g/kg/day) for the 
heterogeneous N/NIh male stock are 1.23 and 1.4, respec- 
tively. These values are approximately midway among those 
of eight mbred rat strains [15]. In another study, the outbred 
Wmstar rats were shown to consume less than 3.5 g/kg 
ethanol/day, but a small percentage of these animals con- 
sumed 6-8 g/kg per day [16]. This large variability in prefer- 
ence served as the selection basis for the ALKO AA and 
ANA lines as well as the P and NP rat lines. The outcome of 
these selection programs ms important. Ethanol intake 
(g/kg/day) for AA and P males is 5 8-+1.8 [13] and 6.3-+1 7 
[ 16], respectively, while intake for the ANA and NP males ms 
1.8+1 2 [13] and 1.0+_0.7 [16], respectively Such informa- 
tion suggests that selective breedmg has produced lines of 
rats m whmh ethanol drmkmng behavior, as described by the 
preference model, ms maximized in one hne and minimized mn 
the other 

It would therefore be expected that AA or P rats might 
also consume sigmficantly greater quantltmS of ethanol in the 
operant situation. However, self-administration has been 
studied m Sprague-Dawley and Wistar rats under conditions 
mmdar to those used in the current experiments. The mean 
ethanol intake when 8% ethanol was available during one- 
hour sesmons was 0.94 g/kg and 1.16 g/kg, respectively [21]. 
Though one must use caution mn making direct comparisons 
due to differences mn experimental conditions, this level of 
retake seems similar to that of the AA rats when 5 7% 
ethanol was available mn the test sessions. More recently, 
Sprague-Dawley rats, tramed m an analogous manner and 
tested m the same chambers m which the ALKO animals 
were tested, consumed 2.1 g/kg when given access to 8% 
ethanol in one-hour operant sessions. Thus, It seems possi- 
ble that high ethanol retake m a preference test may not be 
completely generahzable to other tests of ethanol dnnkmg 
behavior. Since the preference test ms dependent only on 
mmmmal learning and work, it ms possible that biological fac- 
tors which are necessary for and facihtate high ethanol con- 
sumptmon mn the operant situation, requirmg the complenon 
of learned sequences of behavior mn order to receive access 
to drug solutions, may have been lost or at least allowed to 
segregate randomly within the ALKO lines. Additional 
studms are currently underway to mvestmgate the relation- 
ship between ethanol preference, ethanol self-admimstratmon 
and their common biological substrates. 
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