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HENNINGFIELD, J. E. AND R. A. MEISCH. Ethanol drinking by rhesus monkeys with concurrent access to water. 
PHARMAC. BIOCHEM. BEHAV. 10(5) 777-782, 1979.--Three monkeys were provided concurrent access to water and 
ethanol in concentrations of either 8, 16 or 32% (w/v) during daily 3-hr sessions. The monkeys were those for whom ethanol 
had been established as a reinforcer in an earlier study in which only ethanol or water was available. Ethanol was preferred 
to water at all concentrations and volume of ethanol consumed was inversely related to ethanol concentration. Quantity of 
ethanol (g/kg of body wt.) consumed remained relatively constant, and blood ethanol determinations confirmed that the 
monkeys were drinking ethanol. Water drinking occurred at negligible levels except by one monkey at 16 and 32% who 
followed ethanol drinking bouts by water bouts (chasers) in a manner similar to that reported in other studies. Two 
monkeys were also provided concurrent access to 8% ethanol and water during 23-hr daily sessions. Under these condi- 
tions, ethanol was consumed every few hours to the near exclusion of water. The significance of this study lies largely in its 
procedure; that is, the development and application of a concurrent water-ethanol preparation in which ethanol serves as a 
reinforcer for rhesus monkeys. This preparation should be useful in the evaluation of a wide range of factors suspected to 
control alcoholic drinking. 

Ethanol Rhesus monkey Fixed-ratio Concurrent schedule Self-administration Physical dependence 

FOLLOWING an appropriate conditioning history, aqueous was conducted in which ethanol and water were near] 
ethanol serves as an orally effective reinforcer for rhesus tinuously available for ten consecutive days. 
monkeys [9,15]. These studies showed that despite the aver- 
sive taste of ethanol and other difficulties inherent to the oral METHOD 
preparation [18,28], e.g., leaking delivery systems and de- 

Animals layed onset of ethanol's effects, a monkey model of ethanol 
dependence, employing the oral route was a viable experi- Three young adult male rhesus monkeys (~ 
mental possibility. Since earlier studies of ethanol drinking mulatta) whose free-feeding weights were 9.5 kg, M- 
by animals have used the concurrent or water-ethanol choice kg, M-C; I 1.0 kg, M-T, were maintained at 9.4 kg, 7.7 
procedure [22,25], the use of that procedure in the current kg, respectively, by adjusting their daily ration of 
oral preparation would facilitate evaluation of the findings, monkey chow. They were also fed one fresh fruit al 
The concurrent procedure offers several other advantages multiple vitamin pill each day. The monkeys had serve 
over the single solution access experiment. First, it provides earlier study [15] in which ethanol had been establish, 
an unambiguous test of the reinforcing efficacy of e thanol--  reinforcer using a food-induced drinking procedure. 
apart from any reinforcing properties due simply to its liquid they were fed once per day during daily three hour s~ 
character. Second, the concurrent procedure makes many with water available. Under these conditions the mt 
experimental manipulations possible, such as the evaluation developed a pattern of rapidly consuming all availabh 
of behavioral and pharmacological procedures for their spe- then drinking 300 to 500 ml in one uninterrupted bout. 
cific effects in controlling ethanol drinking, aqueous ethanol solutions were substituted for the 

In the present study, we used the monkey ethanol drink- and the concentration was gradually increased from 
ing preparation which has been described earlier [15]. How- 8% (w/v) across sessions. This procedure permittq 
ever, a second liquid delivery system was added to each monkeys to gradually adapt to the taste of ethanol, a 
monkey's  cage. Water and ethanol, in various concentra- behavior of ethanol-drinking was paired daily with ett 
tions, were concurrently available daily on alternating sides effects. When the monkeys were regularly drinking 
during three hour sessions. Additionally a brief experiment 200 ml of 8% ethanol, the food-induced drinking pro 

~Please send reprint requests to: Richard A. Meisch, Box 392 Mayo, University of Minnesota, Minneapolis, MN 55455. 
2Present address: Departments of Psychiatry, Baltimore City Hospitals and the Johns Hopkins University School of Medicine, 4940 

Avenue, Baltimore, MD 21224. 
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was terminated, i.e., daily access to food was shifted from keys were then weighed, and 1 ml of blood was drawn: 
the 3-hr sessions to 1 hr following the sessions. Thereafter, saphenous vein, and blood ethanol levels (BEL) we 
sessions consisted simply of three hours access to either termined by gas chromatography. Ethanol solutions 
ethanol or water or both liquids, and the monkeys continued prepared 24 hr prior to sessions using 95% ethanol a 
to drink ethanol in substantial quantities, water, and concentrations are expressed in grams p 

(w/v). Ethanol and water were always presented to th~ 
A p p a r a t u s  keys at room temperature. 

Cont inuous  access  to e thano l  and  water.  After ct 
The monkeys were individually housed in stainless steel tion of the concentration manipulations, two monkeys, 

primate cages having three solid walls and one barred wall. and M-T) were run in 23-hr daily sessions, during 
On one solid wall of each cage were mounted two drinking ethanol and water were continuously available. The5 
devices (left and right side) with attendant stimulus lights, fed food and fruit each day during a 1 hr stimulus bla 
The drinking devices were automatic spouts which provided during which time data were recorded and sol 
regulated delivery of approximately 0.5 ml when an appro- changed. Sessions were 23 hr long and provided conti 
priate lip-contact response was made. The apparatus has availability of 8% ethanol and water. Both solutions, 
been described in detail in an earlier report [8]. Mounted 9 presented on FR 8 schedules. Only 10 days of conti 
cm above each spout was a stimulus light which signalled access were provided. For the first 5 days, 8% ethan, 
water availability when illuminated, or ethanol availability on the right side and water was on the left. During the s 
when blinking at a rate of 10 hz. In addition, four stimulus 5 days, water was on the right side and ethanol was 
lights (4.7 w) were mounted on a 3.5 cm radius from the left side. After 10 days, the monkeys were provided cc 
center of the spout. The lights at the two and eight o'clock •us access to water on FR 1 and closely observed for 
positions were green, and the lights at the four and ten ble signs of the ethanol withdrawal syndrome as descri 
o'clock positions were white. When ethanol was available, a report by Ellis and Pick [6]. 
the green lights were illuminated by each lip-contact re- 
sponse; when water was available, the white lights were il- 
luminated by each lip-contact response. Constant illumina- 
tion was provided by overhead lights in the monkey's hous- 
ing room. Experimental events were scheduled and recorded 
by equipment (Coulboum Instruments, Inc.) located in an • • 
adjacent room. ' /14-7" 0 ~  M - I  

150 
Procedure  

Concurren t  water  and  e thano l  drinking.  Daily experi- la~ ~ • • 
mental sessions were 3 hr long; they were preceded by a 1-hr D lO0 \ 
stimulus blackout and followed by a 2-hr stimulus blackout .E. 
during which times data were recorded and solutions were uJ 

changed. The monkeys were fed their daily food rations 1 hr --~ 50 - & 
following the sessions. Water was continuously available . J  
during the 18-hr intersession period which followed the 2-hr ua 
blackout. Intersession water was available on a fixed-ratio 1 t:3 0 A 
(FR 1) schedule via one of the drinking spouts. Initially, a 
during daily sessions, 8% ethanol was available on a FR 8 ~ - - -  
schedule (i.e., 8 lip-contact responses per 0.5 ml delivery), ~ 300 
via the left spout, and water was available on a FR 8 - ]  G R O U /  
schedule via the right spout. After 5 stable sessions of drink- ~ o A X  
ing were obtained, the side positions of water and ethanol ~ '  200 
were switched. When 5 stable sessions were obtained under 
these conditions, a procedure of daily alternation of the side ILl 
position of 8% ethanol and water was begun. During inter- lO0 
session periods, water was always placed on the side which | 
had delivered ethanol during the preceding session. When 
drinking had stabilized at 8%, the concentration was in- 0 -  ~ " " ~  ~ , ~ & " " ~  
creased to 16%, and 16% and water were alternated from side I I I I I 
to side each day. After drinking had stabilized, the concen- 8 16 52 8 16 
tration was increased to 32% and the procedure was repeated. 
Finally, 8% was retested. P E R C E N T  E T H A N O L  (w/v', 

Stability criteria throughout this entire experiment were 5 FIG. l. Mean number of liquid deliveries per 3-hr session as 
sessions in which no trend in drinking behavior was ob- tion of the ethanol concentration presented concurrently witl 
served on a given side. Thus, when water-ethanol side posi- (n=5 on the individual graphs and n= 15, 5 sessions × 3 monk 

the group graph). Circles indicate left side liquid deliveri( 
tions were alternated each day, 10 consecutive sessions were triangles indicate right side liquid deliveries. Filled symbols i 
required in which there was no trend in drinking on either ethanol, and open symbols indicate water. The symbols displ 
side. Immediately following the last session of the 10-session the left of 8% are the 8% retest values. Standard errors of me 
series at each concentration, the monkeys were anesthetized not graphed since nearly all points fall within the area occul 
with an intramuscular injection of ketamine HCI. The mon- the symbols. 
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TABLE 1 

EFFECTS OF ETHANOL CONCENTRATION AND SIDE POSITION ON DEPENDENT VARIABLES* 

Lip-Contact ml g/kg g/kg 
% (w/v) Side Responses Consumed 1st hr 3 hr BEL (mg%) 

Monkey M-A 

8 L 2586(151.1)  169(9 .3 )  0 .70(0 .05)  1.38(0.06) 171 
R 2056(235.7)  133(9 .6 )  0 .51(0 .06)  1.08(0.09) 

16 L 1006(118.8) 61(6.7) 0 .39(0 .12)  1.05(0.12) 114 
R 878(110.3) 61(8.2) 0 .37(0 .12)  1.05(0.15) 

32 L 362(64.8) 25(3.8) 0 .41(0 .17)  0.87(0.12) t 
R 200(26.8) 15(2.3) 0 .15(0 .08)  0.51(0.09) 

8 L 2366(94.5) 160 (7 .0 )  0 .67(0 .08)  1.35(0.06) 129 
RETEST R 1983(124.1)  144(8 .3 )  0 .66(0 .03)  1.23(0.06) 

Monkey M-C 

8 L 1397(59.1) 98(4.2) 0 .59(0 .06)  1.05(0.03) 
R 1321(91.7) 99(7.2) 0 .57(0 .06)  1.05(0.09) 100 

16 L 941(36.2) 63(2.6) 0 .71(0 .05)  1.32(0.06) 126 
R 832(47.9) 52(3.3) 0 .73(0 .07)  1.11(0.06) 

32 L 429(21.4) 30(2.4) 0 .93(0 .05)  1.26(0.09) 
R 434(34.0) 26(2.2) 0 .63(0 .07)  1.08(0.09) 124 

8 L 1239(80.7) 87(4.9) 0 .61(0 .04)  0.90(0.06) 65 
RETEST R 841(32.9) 51(2.5) 0 .39(0.05)  0.54(0.03) 

Monkey M-T 

8 L 1403(114.1) 94(4.7) 0 .41(0 .03)  0.81(0.03) 80 
R 1266(70.8) 93(6.9) 0 .38(0 .01)  0.81(0.06) 

16 L 810(80.9) 53(5.4) 0 .36(0 .10)  0.93(0.09) 
R 550(47.3) 35(2.4) 0 .36(0 .05)  0.60(0.03) t 

32 L 261(33.7) 20(3.3) 0 .58(0 .04)  0.69(0.12) 
R 312(60.7) 19(2.2) 0 .39(0 .08)  0.66(0.09) 24 

8 L 1029(142.0) 64(7.3) 0 .21(0 .04)  0.57(0.06) 44 
RETEST R 957(118.5) 50(4.3) 0 .14(0 .04)  0.42(0.03) 

*Values, except BEL, (blood ethanol levels) are expressed as Mean _+ SE of the last 5 stable sessions 
under each condition, e.g., 8% L. BEL was determined immediately following the last session under the 
condition indicated. 

tThese BEL's were lost by the gas chromatography laboratory which did the blood analyses. 

RESULTS vision revealed that the solutions were not spilled al 

Concurrent Water and Ethanol Drinking the drinking devices were correctly operated by mou 
not by hand. Visual observations also revealed that tt 

Figure 1 shows that mean ethanol deliveries exceeded behavioral impairment followed ethanol drinking. ~[ 
mean water deliveries at all concentrations and on both the the monkeys were somewhat sedated and slow to resg 
left and the right sides. Figure I also shows that as concen- stimulus change (e.g., an experimenter entering the 
tration increased, number of liquid deliveries decreased, pro- but they were not ataxic or grossly uncoordinated. 
ducing a relatively stable level of ethanol intake and consistent side preference for ethanol drinkir 
(g/kg/session). Specifically, at 8, 16, 32 and 8% R, mean shown (Fig. 1) as left-side ethanol deliveries ex, 
ethanol intake (n=30, 3 monkeys x 10 sessions) was 1.03, right-side ethanol deliveries at nearly all test poin 
1.01, 0.85, and 0.84 g/kg body weight/3-hr session, respec- comparable side preference was shown for water dri 
tively. Number of lip-contact responses and volume of solu- Ethanol drinking occurred in a negatively acce 
tion consumed (ml) were also inversely related to ethanol temporal pattern across the session, and this is most 
concentration (Table 1). Blood ethanol levels (Table 1) con- shown by the cumulative records (Fig. 2). Most d 
firm that the monkeys were drinking the ethanol and these occurred at the start of the session, then occasional 
values vary directly with the mean quantities consumed. In- bouts occurred over the rest of the session. Similarly 
termittent monitoring of the monkeys via closed circuit tele- 1 shows that nearly one-half of session ethanol int~ 
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M - C  

oI / F / 
16% R 

O o  ] 

1 32% L 

3 HOURS 

FIG. 2. Characteristic daily patterns of drinking by Monkey M-C are illustrated by these cumulative records. Liquid delive~ 
(approximately 0.5 ml) are indicated by slash marks. The upper record at each concentration shows cumulative ethanol lip-cont~ 
responses and deliveries, and the lower record shows water deliveries over time. The patterns of ethanol drinking are rep 

sentative of the other monkeys in this experiment. 

300 - -  /14- 7" curred during the first hour of the three-hour session: 
/ ~ ' , , A ~  / ~ e / / ~  cumulative rec°rds (Fig" 2) als° sh°w the charact 

fixed-ratio patterns of responding: response rates wer 
200 and constant, and ethanol drinking bouts were occasi 

followed by pauses. 
1OO i t f  ~ • a ~  ~ At 8% ethanol for M-C, and at all concentrations t 

other monkeys, water consumption was less than 5 ,  
a session, and this drinking did not show any consistet 
ILl 0 tern across sessions. However, as the concentration v 

creased to 16 and 32%, M-C drank 13 and 14 ml (me~ 
::D i , / ~  ues, n= 10), respectively. Moreover, as illustrated 
t,t) M - C  cumulative records (Fig. 2), M-C regularly drank wat 
Z 400 mediately following ethanol drinking bouts, and water O 
tO ! ! i f  • ing was roughly proportional to ethanol concentratic 

amount of ethanol drinking in a given bout. Specificall 
...I 16, 32, and 8% R, mean number of water deliveri. 

counted for 0.2, 19.7, 37.2, and 0.5%, respectively, 
total number of liquid deliveries per session. Monkey 
and M-T displayed no such trend in water drinking. 

Cont inuous  A c c e s s  to E thano l  and  Water  

When both water and 8% ethanol were available 23 
0 day on FR 8 schedules, ethanol drinking generally exc 

I I I I I I I I I water drinking (Fig. 3). However, Fig. 3 also show 
5 lo daily ethanol drinking was quite variable, sometimes, 

23-HOUR DAYS ring at lower rates than water drinking, and occasi 
FIG. 3. Milliliters consumed under FR 8 schedules during the 10 occurring to the near exclusion of water drinking. Fo 
consecutive 23-hr daily sessions run under these conditions. Circles monkey, total daily liquid intake remained relatively 
indicate left side liquid deliveries, and triangles indicate right side since ethanol drinking and water drinking were invers~ 
liquid deliveries. Filled symbols indicate 8% (w/v) ethanol, and open lated. Daily ethanol intake by the monkeys was as fo 

symbols indicate water. 3.15 g/kg/23 hr, M-C, right side; 3.12 g/kg/23 hr, M-~ 
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side; 1.38 g/kg/23 hr, M-T, right side; and 1.84 g&g/23 hr, In the current study, ethanol was always prefer 
M-T, left side. water,  and ethanol concentration had no effect on 

On days of  higher rate ethanol drinking, e.g.,  sessions 2-5 drinking by Monkeys M-A and M-T. However,  
for  M-T and 6-10 for M-C,  e thanol  dr inking  occu r red  in drinking by Monkey M-C was directly related to e 
d i sc re te  bouts  every  few hours  of  the 23 hr sess ion.  This  concentration and this monkey consistently followed 
pa t t e rn  was in con t r a s t  to that  obse rved  on low in take  ing bouts of 16 and 32% ethanol with smaller drinking 
days,  e.g.,  sessions 4 and 5 for M-C, in which little drinking of water (chasers). That the change in water drinking c 
of any kind occurred overnight (Note that although the ex- simply reflect a nonspecific shift in the water base 
perimental room was constantly lighted, the monkeys '  ac- indicated by the similar amounts of water consumed 
tivity levels followed a normal diurnal pattern which may 8% and the 8% retest (Fig. 1). The possibility that th 
have been maintained by the daily feedings and activity of not an anomolous finding is suggested by an earlier 
experimenters).  [20] in which a similar pattern of ethanol-water drinki 

When ethanol availability was discontinued, water con- curred under a complex paradigm of schedule-induced 
sumption immediately increased to normal daily levels for ing by rhesus monkeys. In addition, a similar phenoJ 
these monkeys,  i.e., a mean (n=5) of 214 ml for M-C and 434 was observed in a human subject who obtained conc 
ml for M-T. The monkeys became somewhat hyperexcitable tions of ethanol ranging from 8 to 32% (w/v) in 5 ml qua 
for about 2 days following removal of ethanol but no clear (Henningfield and Griffiths, Unpublished observation 
signs of the ethanol withdrawal syndrome were observed. The blood ethanol determinations confirm the ob 

tions that the monkeys were actually drinking the e 
DISCUSSION solutions. This confirmation is necessitated by earl 

ports describing the various behaviors that rhesus mc 
The present study demonstrates a preparation that should may develop in which drinking response requiremer 

lend itself to general application in studies of ethanol drink- achieved but little ethanol is consumed (e.g. [21]). 
ing by nonhuman primates.  The concurrent water-ethanol blood ethanol levels reflect temporal pattern ofdrinkin 
procedure has enjoyed widespread use in earlier studies of tric load, and ethanol concentration, as well as quantit 
ethanol drinking, but in most of those studies, high ethanol sumed, it was not expected that blood levels would pro 
concentrations were neither preferred to water,  nor con- reliable quantitative measure of amount consumed. 
sumed in intoxicating quantities (see reviews [13, 22, 25, ever, the blood ethanol data were relatively orderly an 
28]). In primate studies from our laboratory (e.g. [9]), may reflect the fact that the monkeys were food de 
ethanol was consumed in intoxicating quantities, but the and that the drinking patterns were similar from day t~ 
concurrent water-ethanol procedure was not used. The monkeys in the current study drank less ethar 

The main finding of the present study was the clear body weight (g/kg) than the monkeys in an earlier stud 
demonstration of preference for ethanol over water when this laboratory [9]. Blood ethanol levels also reflect~ 
both liquids were equally available. This finding is consistent difference. In the earlier study, the monkeys usual 
with that of studies using food (e.g. [5]) and other drugs (e.g. tained 2 to 3 g/kg and achieved blood levels over 200 
I l l ] )  in which reinforcing efficacy is derived from prefer- The lower levels of ethanol intake in the current study 
ence. This finding is also interesting since most other studies have resulted from concurrent water drinking suppl 
of  ethanol-water drinking by monkeys have demonstrated a ethanol drinking. However,  with the exception of M 
strong aversion to the taste of ethanol which is highly resis- M-C at 16 and 32% ethanol, only trivial volumes ofwat  
tant to modification (e.g. [20,211). The current findings are ml) were consumed during the 3-hr sessions. A more 
consistent with those of a similar study from this laboratory factor is one which has received considerable attenl 
in which rats preferred ethanol, in concentrations of 8 to our laboratory, viz., level of food deprivation. It ha~ 
32%, over water [14]. In addition, the findings are consistent noted that the amount of ethanol and other drugs con 
with earlier primate studies from this laboratory in which in drug self-administration studies is directly related 
across-session exposure to water and ethanol resulted in level of food deprivation [2, 3, 4, 12, 16, 17]. The con 
more drinking of ethanol than of water. The effects of finding in these studies is that increasing the level 
ethanol concentration manipulations are not unlike those of  deprivation increases the amount of drug consumed. 
earlier monkey and rat studies in which volume of solution earlier reported study in which higher levels of etha~ 
consumed has been shown to be inversely related to ethanol take were observed, the monkeys were at about 80% c 
concentration [9, 14, 17, 25]. That is, volume consumed is free-feeding body weights and weighed an average of 
greatest at 8% and least at 32%. In these studies, this rela- (n=3). The current animals were at 85%, M-T; 86%, 
tionship has resulted in relatively small changes in total in- and 99%, M-A, and weighed an average of 8.8 kg. Whil 
take of ethanol (g/kg) as a function of concentration when an across-experiment comparison is certainly limi 
these changes are compared to the 4-fold increase in ethanol explanatory power, the observed relationship is worth 
concentration. That this relationship is not simply an artifact since it is consistent with a well established body of,  
of the taste propert ies  of ethanol is indicated by the similar When both ethanol and water were available 23 
relationship which occurred when the volume of 8% ethanol day, ethanol consumption was greater than that whi 
delivered to rats was varied over a 5-fold range [7]. The curred during 3-hr daily sessions and was usually 
negative acceleration of ethanol drinking (Fig. 2) during the than water consumption. Also, the wide day to day fl 
3-hr sessions is similar to that observed when ethanol served tion in ethanol drinking under these conditions contra: 
as an orally effective reinforcer for rats [7, 14, 17] and mon- the very regular performance of monkeys during 3-1 
keys [9,15], and as an intravenously effective reinforcer for sions. Similar findings were also reported when m~ 
rats [24], and monkeys [27]. In addition, similar patterns of who self-administered ethanol intravenously were prq 
drug self-administration occur when monkeys have access to ethanol under either 3 or 24-hr daily sessio~ 
intravenous access to barbiturates [26] and opiates [10]. The day to day performance revealed in Fig. 3 is also 
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to tha t  of  m o n k e y s  w ho  se l f -admin is te red  e thanol  of  admin i s t r a t ion  [1, 9, 15, 27, 28], but  in this  s tudy  e~ 
in t ragas t r ica l ly  [1] and  h u m a n s  w ho  d r a n k  e thano l  u n d e r  ex- and  wa te r  were  concu r r en t ly  ava i lab le  and  e thanol  w 
pe r imen ta l  cond i t ions  [19]. Daily e thano l  in take  was  less p re fe r red  liquid. The  advan tages  of  an  oral  preparat io:  
than  the  4 to 8 g/kg wh ich  is k n o w n  to p r oduce  phys ica l  i n t r a v e n o u s  and  in t ragas t r ic  p r epa ra t i ons  inc lude  the  
d e p e n d e n c e  in rhesus  m o n k e y s  [6,23], and accord ingly ,  the  app rox ima t ion  of  the oral model  to the  h u m a n  phenor  
m o n k e y s  did not  show c lear  signs of  physio logica l  depend-  of  a lcohol i sm,  and  the a b s e n c e  of  t echnica l  probler  
ence  when  e thano l  was  r emoved .  H o w e v e r ,  the  m o n k e y s  soc ia ted  with the  use  of  ca the te r s .  
were  unusua l ly  aggress ive  and  hype r exc i t ab l e ,  and it is 
poss ib le  tha t  longer  e x p o s u r e  to e thano l ,  p e r h a p s  at  a g rea t e r  
level of  food-dep r iva t ion  would  yield physio logica l ly  depen-  
den t  m o n k e y s .  The  m o n k e y s  d i sp layed  to le rance  to e thano l  ACKNOWLEDGMENTS 
insofar  as they  rare ly  b e c a m e  a tax ic  to the  degree  o b s e r v e d  
w h e n  they  first  began  dr ink ing  e thanol  in s imilar  quant i t ies .  We thank Gregory Lemaire for his assistance in conduct 

experiments and in summarizing the data, and Drs. Marilyn ( 
The  f indings  of  th is  s tudy  suppor t  the  no t ion  tha t ,  wi th  an Roland Griffiths and Maxine Stitzer for their helpful comm~ 

appropr i a t e  cond i t ion ing  h i s tory ,  rhesus  m o n k e y s  can  se rve  the manuscript. This research was supported by USPHS Gr~ 
as v iable  mode ls  of  a lcohol ic  dr inking.  T he  basic  f indings  AA-00299. J. E. Henningfield was a postdoctoral fellow of t 
were  cons i s t en t  wi th  those  ob ta ined  in ear l ier  m o n k e y  tional Council on Alcoholism. R. A. Meisch is a recipient of 
s tudies  emp loy ing  oral ,  i n t r avenous  and in t ragas t r ic  rou tes  Reserach Scientist Development Award DA-00007. 
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