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1977. - Oral intake of morphine was investigated in selectively bred strains of rats. It was possible to induce all the
five genetic lines to consume morphine in distilled water. Withdrawal of morphine resulted in significant decrease in the
body weights of all the genetic lines in both the experiments. Significant drug-preference behavior was tound only in
three genetic lines with a common characteristic of relatively high emotional reactivity as compared to the two lines

not showing such a behavior.

Oral intake of morphine

Strain difterences in morphine intake

Morphine withdrawal etfects

ORAL INTAKE of morphine in rats without pre-
medication has been produced by forcing thirsty animals
to drink morphine in water [16]. Development of mor-
phine preference in rats has also been induced by present-
ing morphine in various concentrations of sucrose [4,5]
and morphine-adulterated food [S]. However, it was not
possible to induce morphine preference by presenting
morphine in water or in saline [6]. In the present
investigation an attempt has been made to induce prefer-
ence for morphine in water in comparison with water
dlone.

In spite of the desirability of investigating the genctic
bases of morphine intake, rescarch with morphine in-
volving such a method has been minimal. The only studies
known to the author are the ones in which selective
breeding was used to produce two strains of rats that
differed in their susceptibility to morphine intake [8],
and  the oral ingestion of morphine hydrochloride and
morphine sulfate water solutions in Wistar and hooded
rats [7]. It seems to be of significant interest to study
the role of genctically selected behaviors in morphine
intake, especially when behaviors involved are considered
to be of theoretical importance in drug intake. Hence, the
main purpose of this investigation was to study the
morphine intake in lines sclectively bred for emotional
reactivity and avoidance conditionability. These lines of
rats have shown differential effects of intraperitoneal
administration of d-amphetamine (10,12} and morphine
[15] as well as oral intake of alcohol [11.13] on various
indices of behavior.

EXPERIMENT 1

The purpose of this experiment was to investigate the
oral intake of morphine. followed by withdrawal of
morphine and subsequent choice selection of morphine.

Method

Animals. Forty naive male rats, 8 each from MNR/
HariLu. MR/Har/Lu, RCA/Lu, RHA/Lu. and RLA/lLu
strains were used. The MNR/Lu and MR/Har/Lu strains
have been subject to genetic sclection for low and high
open-field emotional reactivity, respectively. The RHA/Lu
and RLA/Lu lines have been genetically selected for high
and low rates of avoidance learning, respectively, and the
RCA/Lu represents a nonselected control line. Further
details regarding the history of these strains have been
reported carlier [10.11]. The animals were bred and
reared in the laboratory, weaned at 28 days, and were
100 days of age at the start of the experiment. Before
experimentation the animals were housed in the same-sex
pairs and strains on separate cage racks. During experi-
mentation the animals were coded and housed individual-
ly to ensure that the experimenter did not know the
strain of the animals. The laboratory temperature was
thermostatically controlled at 22 - 17 C., and the humid-
iy level was maintained at 407, Fluorescent lights were
on a 12 hr light-darkness cycle.

Procedure. The cage setting described in an carlier
study [11] was used. In both experiments the strategy of
self-selected drinking was used. All the solutions were
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made up in distilled water. The animals were given a
choice trial between 0.1 mg'ml morphine sulfate in 57
sucrose solution and 577 sucrose solution for one day. For
the next two days, the animals were given only 0.1 mg/ml
morphine in 7 sucrose, tor the next two days the
sucrose content was reduced to 2,577 but the morphine
concentration remained the same. For the next two days
0.2 mg:ml morphine sulfate was given in 2577 sucrose
and then for two dayvs sucrose was reduced to 1.25% but
the morphine concentration remained at 0.2 mgiml, After
this morphine was given in water only and animals were
progressively exposed to increasing concentrations of 0.2,
0.3, 0.4, 0.5, 0.7. 0.9, and 1.2 mg.ml morphine tor tive
days ecach with no choicer on the 2 days tollowing cach
five-day period of torced morphine a choice trial between
water and morphine solution was given, Betore the choice
trial tor 1.2 mg’ml morphine was given, the animals were
withdrawn from morphine for 4% hr, but tood and water
were available continuously. The rationale behind this
schedule of mixed vehicle presentation and of increasing
morphine concentration was, first to induce animals to
start  drinking morphine and then to provide enough
morphine by increasing concentration, to produce depen-
dence on the drug. The animals were disturbed at 24
hr-intervals to record body weight and thuid intake. to
replenish food, and to empty, clean, and refill the dnnk-
ing bottles. The position of bottles was changed every dav
in a systematic rotation.

Results and Discusston

The following measures were obtained from each
animal for every morphine concentration based on the
number of days referred to in the procedure. (1) Intake
of morphine solution cxpresses as a percentage of the
total fluid intake during choice trials. (2} The amount of
morphine expressed in mg'kg:24 hr both during choice
and tforced trials. 3) The fluid (ml’kg/24 hr) intake
during both choice and torced trials. The results were
evaluated by analysis of variance.

The mean percentages of morphine solution consumed
during choice days under each concentration are present-
ed for all the five strains in Fig. 1. There were significant
difterences among the strains, F(4.35) = 28,2, p- 0.001,
and among various (0.2 -~ 1.2 mg:ml) concentrations.
Fto.210) = 11.5. p- 0.001. There was a significant inter-
action between strains and concentrations, F(24.210) =
2.6, p-20.01. indicating that strains showed differential
percentage intake of morphine. In the MNR and RILA
lines there were no significant changes in the consumption
of various concentrations. In the MR, Fi6.42) = 9.1,
p<0.001. RCA (p- 0.025) and RHA (p-0.001) lines
changes in the percentage consumption of various con-
centrations were signiticant.

Comparison  of the mean percentages of morphine
Intake {refer to Fig. 1) between the MR and MNR strains
showed that the MR strain had significantly (p-0.001)
higher proportional morphine intake than the MNR strain.
Furthermore, a significant strains < concentrations inter-
action showed that these two strains had ditterent pro-
portional morphine intake under various concentrations
except under 0.2 and 1.2 mg'ml conditions. The cor-
responding  analysis between the RHA and RLA lines
indicated that although the RHA line had higher levels of
proportional morphine intake than the RI.A line. none of
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the differences were statistically signiticant. except during
1.2 mg:ml choice, when RHA increased its consumption
and R A showed decrease in consumption.

Considering significant intake of morphine over 5077 as
an active, drug-preference behavior, it is clear from Fig. 1
that only the RHA. RLA. and MR strains showed an
obvious preference for morphine. However, in the MNR
and  RCA  strains, the development of  preference for
morphine was absent,

Means of morphine emg.kg:24 hry consumed during
cholce tnals are presented in Fable 1. There were signifi-
cant differences among  the strains, Fe4,35) = 372,
p- 0.001, and among various concentrations (0.2 1.2
mg ml), F(6.210) = 67.4, p- 0.001, in the consumption of
morphine. In the MNR line there were no significant
changes among concentrations. In the MR line there were
significant  differences in the morphine consumed under
various concentrations, Feo 42) = 7.8, p- 0.001. the same
was true in the RCAD RHA and RIA strains, (p- 0.01)
during choice trials.

Comparison between the MR and MNR lines showed
that the MR line consumed signiticantly larger amounts ot
morphine than the MNR line, F1.14) = 7.1, po 0.025.
Strains  »  concentrations interaction, Fio.Xd)y = 2.4,
p- 0.05, showed that these two lines of rats took difter-
ent amounts ot morphine under various concentrations,
predominantly  between 0.3 0.9 mg:m! concentrations.
The similar companson between the RHA und RLA lines
showed  that the  RHA  line consumed  significantly
tp- 0.01) larger amount of morphine than the RLA line.
There was also a significant interaction bhetween strains
and concentrations (- 0.005).
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FI1G. 1. Percentage consumption ot morphine by five genetic lines in
choice trials between morphine solutions and water.
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TABIE 1

MEANS OF MORPHINE INTAKE

(mg/kg/24 hry IN CHOICE TRIALS.

Morphine Concentrations (mg/ml)

0.1

Genetic in 8 0.2 0.2 0.4 0.5 0.7 0.9 1.2

L.ines sUCTOSe

MNR/Har1.u 1.1 0.7 2.4 5.6 8.6 17.0 8.2 9.3

MR:/Har'l.u 0.0 0.9 7.4 1.7 26.1 28.9 2318 4.4

RCA/T.u 0.0 1.8 6.5 3.9 10.5 16.4 19.4 3401

RHAMT.u 0.0 8.7 13.7 [6.8 30.1 42.9 50.0 99 ]

RLALu 0.1 8.2 9.3 17.5 28.7 3.7 42.5 58.8

TABLE 2
MEANS OF MORPHINE (mg'kg:24 hr) INTAKE IN FORCED TRIALS.
Morphine Concentrations (mg'ml)
Genetic 0.1 0.1 0.2 0.2
Lines in 3% in 2.5% in 2.5% in 1.25%; 0.2 0.3 0.4 0.5 0.7 0.9 1.2
SUCrOse in distilled water
MNR:HarLu 10.6 10.0 14.3 [3.8 15,1 20.8 259 359 48.3 62.0 R1.0
MR Har:L.u 10.6 1.8 22.6 12.8 12.6 1¥.4 26.4 344 454 60.5 67.1
RCA/T.u 87 5.7 7.2 10.0 11.9 16.6 228 29.4 39.4 2.5 66.3
RHAT.u 15.8 8.2 18.5 1.9 15.2 21.4 284 35.6 45.7 9.6 83.3
RL.ALu 10.8 7.0 12.1 12.4 13.1 18.3 24.6 30.6 431 4.3 69.5
P < 0.005 - .0.01 <0L005 0 < 0.008 <(0.028 <20.008
TABI.E 3

MEANS OF BODY WEIGHTS AND FOOD INTAKE DURING 48 HR. OF PREWITHDRAWAL.. WITHDRAWAL.. AND
POSTWITHDRAWAL OF FORCED 1.2 mg'm! MORPHINE INTAKE.

Body weights (g)

Food Intake (g)

48 hr 48 hr During 48 hr During 48 hr
At the start after after before During 48 hr after

Genetic of morphine morphine resumption morphine of morphine  resumption of
Lines withdrawal withdrawal of morphine withdrawal withdrawal morphine
MXNR/Harl.u 268 248 260 37 33 42
MR/Har/lu 326 310 320 KK 38 40
RCAT.u 195 357 REX 48 42 47
RHAT.u is2 320 340 46 40 36
RL.ALu 363 324 150 44 31 39

Table 2 shows the mean amount of morphine consumed
by the strains during the forced intake. There were
significant differences among the strains under various
concentrations as indicated in Table 2. In general, the RHA
strain showed the highest morphine intake followed, in
order, by the MNR, MR, RL.A and RCA lines leading to
overall significant differences among the strains (p<0.01).
However, comparisons between the pairs ot the bidirection-
ally selected strains showed that during forced intake of
morphine the MR and RHA line did not ditfer significantly
from the MNR and RLA lines. respectively. Mcean tluid
intake during forced trials was relatively constant in all the
genetic lines under increasing morphine concentrations.

Changes in body weight and food intake during 48 hr
withdrawal of 1.2 mg:ml morphine were evaluated by

analysis of variance. The means are presented in Table 3.
There was a significant decrease (p-.0.01) in the body
weights of all the strains after 48 hr of morphine
withdrawal. All the strains showed significant increases
(p<0.01) in body weights during the 48 hr postwithdrawal
period in which choice between 1.2 mg/ml morphine and
water was provided. There was no differential effects
among the strains in the relative changes in body weights
among the schedules presented in Table 3.

Food intake (see Table 3) was lower in all the strains
except the MR strain during 48 hr morphine withdrawal
compared to the corresponding prewithdrawal period.
however, this reduced intake was significant only in the
RHA strain F(1.7) 20.8. p--0.005. and RLA strain
(p<0.001). Food intake was also lower during 4% hr of drug
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withdrawal as compared to corresponding postwithdrawal
period in all the strains except the RHA strain., Overall
reduction in food intake during morphine withdrawal is in
the line with previous findings [ 2].

EXPERIMENT 2

Although the results of Experiment 1 clearly demon-
strated the strain differences in oral intake of morphine,
interpretation of these findings cannot be unequivocal for
the following reasons. First. the pattern of the increasing
amounts of morphine consumption during forced trials
could be due to the possibility of an increasing desensitiza-
tion to bitter taste of morphine or else because the animals
maintained a constant fluid intake on forced trials as noted
in Experiment 1. Second, the increasing proportional intake
of morphine during choice trials could not be interpreted as
need tor morphine because preference tor morphine could
not be demonstrated justifiably in the absence of a control
group which was not exposced to the forced intake of
morphine. Hence. the purpose of this experiment was to
investigate further the oral intake of morphine by providing
appropriate controls for the questions raised above.

Method

Animals. One hundred and twenty experimentally naive
rats ecqually represented by the five strains and both the
sexes were used. The animals were 100 dayvs old. Other
conditions were exactly the saume as in Experiment 1.

Experimental design. To account tor the taste desen-
sitization to the bitter solution of morphine, a control
group was included which was exposed to cquiaversive
solution of a pharmacologically inert substance, i.e.. qui-
nine. To eliminate the confounding produced by the
increasing concentration ot morphine. a single concentra-
tion of 0.5 mg;ml morphine sulfate was used [4.16]. To
Investigate the development of preference for morphine.
another control group was included. which was not exposed
to the forced intake of morphine but was given choice trials
for morphine along with the group given both forced and
choice trials of morphine. This control group also elimina-
ted the requirement tor the consumption ot at least 3077 of
morphine solution in choice trials to demonstrate prefer-
ence for morphine, as done in Experiment 1 and considered
essential by other investigators { 17]. In a pilot investigation
it was found that 0.25 mg'ml of quinine sulfate was
equiavarsive to 0.5 mg:ml of morphine sultate.

Procedure. The cage setting was the same as in Fxperi-
ment 1. All the animals were given distilled water for two
days. and on the basis of water consumption the animals
were matched and divided into three groups, thus forming
15 equal groups to represent five strains and three
experimental conditions. On a random basis these groups
were designated as forced and choice morphine groups
(MM), forced and choice quinine groups (QQ). and forced
wdter and choice morphine groups (WM). To establish base
line consumption of the drugs, the MM and WM groups
were given @ choice between 0.5 mg:ml morphine and
water, and the QQ group was given choice between .25
mg:ml quinine and water tor the next two days. Then for
tive days. the MM group was given forced morphine (0.5
meg;mlb). and the WM group was given water only, and the
QQ group was given torced quinine (0.25 mg/ml). After this
forced intake for five days. all the groups were given choice
trials as described above. This forced-choice schedule was
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repeated six times. After the last (seventh) torced trial and
betore the choice trial. all the animals were deprived of
both food and water for 48 hr and then were given the Jast
respective choice trial along with tood. Food and water
deprivation tfor 48 hr was intended to disassociate body
weight Toss during withdrawal [ 18] due to changes in food
and water intake. The rest of the procedure was exactly the
same as in Experiment 1.

Results and Discussion
Based on the number of days referred to an the

procedure. the following measures were obtaied from each
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of the animals. (1) Intake of morphine and quinine
solutions expressed as a percentage of the total fluid-intake
during choice trials. (2) The amounts of morphine and
quinine cxpressed in mg/kg/24 hr both during forced and
choice trials. (3) The fluid (ml/kg/ 24 hr) intake both during
forced and choice trials. The results were evaluated by
analysis of variance.

The tluid intakes during the forced intake trials are
presented for the MM and QQ groups in Fig. 2. There were
no significant differences between the groups among all the
genetic lines except MNR, Fe1,12) = 21.2, p<20.01. which
also disappeared during the last two trials. This finding
clearly indicates that the 0.5 mg/ml morphine and 0.25
mg:ml quinine were equiaversive for all the strains, exeept
the MNR line to start with. This significant difference
between MM and QO groups in the MNR line was due to
the fact that females in the MM group had a very low
consumption during the first four trials as compared to the
males, whereas no such drastic differences were tound in
the QQ group between the sexes. There were no significant
differences among strains in the forced intake fluids in MM
and QO groups. However, there was a significant interaction
hetween the strains and groups, Ftd.60) = 3.8, p< 0.008, as
evident from Fig. 2. The animals of the WM group had
significantly higher fluid intake than either MM, F(1,60) =
119.0, p~ 0.001, or QQ (p- 0.001) group. This was true in
all the strains during the forced intake trials.

The means of the percentages of morphine and quinine
solutions consumed during each of the choice trials are
presented in Fig. 3 for MM, WM, QQ groups and genetic
lines.

There were significant differences among the genetic
lines in the MM, F(4.30) = 6.3, p- 0.001. group but notin
the WW and QQ groups. There were also significant
increases in the percentages of the drug consumed in
successive choice trials in the MM. F(7.210) = 8.1,
p--0.001, group and not in the WM and QQ groups.
Comparisons between the MM and WM groups of the
respective genetic lines showed that the differences between
the groups were significant in the MR, Fl.12) = 357,
p--0.001. RHA (p--0.006) and RLA (p- 0.002) and not in
the MNR and RCA lines. This finding clearly indicates that
a morphine preference had developed in the MR, RHA, and
RLA lines only. These findings are in support of the
findings reported in Experiment 1. In gencral. there were
significant ditferences between the MM and WM groups.
F(1.60) = 487 p-0.001, and the MM and QQ groups
(p-0.001) and not between the WM and QQ groups in the
percentages of the respective drugs consumed. Tt is to be
noted (Fig. 3) that there was a significant interaction
between strains and successive choice trials in the MM
groups. F(28.210) = 4.0, p- 0.001. and not in the WM and
Q0 groups. Furthermore the comparisons between the
percentage consumption of morphine during choice trials
indicated that the differences between the MM and WM
groups and among genetic lines were not significant during
first three choice trials. However, from the fourth to the
cighth trial the difference between the MM and WM groups
and among lines in the MM group became significant. There
were no significant differences between the sexes in the
percentages of the drugs consumed during the choice trials
in any of the groups.

Means of the respective drugs consumed during chotce
trials by the experimental groups and genctic lines are
presented in Table 4.
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FIG. 3. Percentage consumption of morphine and quinine in choice
trials between the respective drug and distitled water ot tive genetic
lines in MM, WM., and QQ groups.

There were significant differences among the genctic
lines in the MM group. F(1.30)= 2.5, p- 0.001), and notn
the WM and QQ groups. This indicated that only in the MM
group the genetic lines consumed diftering amounts ot drug
as the choice trials progressed. Comparisons between the
MM and WM groups of the respective genetic lines showed
that the difference between the groups were significant in
the MR (p<0.006). RHA (p-0.006) and RLA (p- 0.002)
and not in the MNR and RCA lines.

The MR animals had both higher proportional as well as
amounts of morphine intake during choice trials than the
MNR animals, however the differences were significant only
in the proportional intake, F(1.12) = 12.4, p- 0.005, and
not in the amount of morphine. The findings are in general
agreement with the findings of Experiment 1. The RLA
animals had higher intake in both the aspects as compared
to the RHA animals and differences were not signiticant in
cither.

The means of body weights of the experimental groups
and genctic lines at various stages of the experiment are
presented in Table §.

There was no significant diftference among the experi-
mental groups in the body weight at the start of the
experiment. However, there were significant differences
among genetic lines (p< 0.001) and  between  sexes
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TABLE 4

MEANS OF DRUGS tmg'kg:24 hr) CONSUMED DURING CHOICE TRIALS.

Experimental Genetic

Choice Trials

Average

amount

of drug
consumed in
cach choice

Groups lL.ines 1 2 3 4 s 6 7 8 trial
MNRHarlu 40 26 48 342 74 75 69 90 AR
MR:Hur’'Lu 240 3R 29 114 133 KT 0he 132 8.5
MM RCA:T.u 1.8 23 32 23 23 S6 S X.8 19
RHAT.u 49 4.4 RN 9.1 133 (4.0 192 239 1.6
RL.A‘T.u I8 3 S22 162 1740 208 237 232 14.2
MNR/Har Ty 28 38 26 35 33 28 2 IR 29
MR/Har:Lu 23 2 1.9 16 26 22 1.7 27 21
WM RCA: 1w 28 28 32 27 24 24 29 26 2.7
RHAL.u 3728 220 1 1.9 2.1 3.0 34 2.8
RLATu 47 33 423 39 26 24 23 25 3
MNR/Har:T.u 1.2 2.8 1.2 09 08 1.1 1.3 4.0 1.7
MR/Hur:1.u 1.5 1.2 I.1 1.1 0.8 1.2 1.7 1.5 1.3
QQ RCALu 10 13 15 05 1LY e 1S 33 1.4
RHA/L.u 1.9 1.3 1.5 1.3 1.3 1.3 1.2 2.5 1.5
RL.A:-T.u 1.4 1.4 1.6 1.0 0.9 1.1 1.2 X 1.6
TARLE S
MEANS OF BODY WEIGHTS gy AT VARIOUS STAGES OF THE EXPERIMENT
Columns | 2 3 4
Percentage
At the start At the start 48 h after change
Genetic Experimental of the of tood & drug  tood and drug between
Lines Groups expenment withdrawal withdrawal  columns | and 3
MM 218 218 180 17
MNR/Has:Lu QQ MN 232 201 7
WM 212 234 201 s
MM 249 256 218 14
MR/HarTu QQ 249 263 23 7
WM 24 269 236 2
MM 34 294 254 -19
RCALu 0Q 319 33 0 6
WM RIN RER] 299 7
MM N1 294 282 - 10
RHALu QO 290 308 273 6
WM 264 300 261 ]
MM 271 280 240 -11
RILA-Tu QQ 280 306 271 -3
WM 276 06 267 -3
(p< 0.001), which remained significant throughout the between QQ and WM groups. It is cvident from the

experiment. There were significant differences among the
experimental groups in body weight at the start ot the food
and drug withdrawal, F(2.90) = 6.6, p- 0.003, as well as
after 48 hr of withdrawal of tood and drug (p<0.001).
However. these were clearly due to the ditferences between
the MM and cither of the other two groups and not

percentage changes between the body weights at the start
of the experiment and atter 48 hr of food and drug
withdrawal (Table 5. Column 4). On the average, decrease
in the body weights of the MM groups was 147 as
compared to 6% in the QQ groups and 47 in the WM
groups. It is to be noted that it was only in the MM groups
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of all the genetic lines that signiticant differences emerged
between the body weights at the start of the experiment
and 48 hr after the food and drug withdrawal.

GENERAL DISCUSSION

The oral intake of morphine, an active, drug-sceking
behavior. which reflects the development of need for
morphine or  dependence on it, is related to genetic
background of the animals, as indicated by the findings of
Experiments | and 2. It may be recalled that it was only
the  RHA., RLA. and MR genctic lines that showed
signiticantly increasing consumption of morphine during
choice trials, whereas no such behavior was found in the
RCA and MNR lines. On the other hand, significant
decrease in body weight were tound in all five strains on
withdrawal of morphine (Tables 3 and 5). which shows the
development of drug dependence, as body weight loss 1s a
reliable index of withdrawal [1. 9. 16]. although observa-
tion ot other withdrawal signs, as noted with these strains
previously [15] could have provided more reliable informa-
tion. It is to be noted that the Roman (RCA, RHA, and
RLAY strains did not differ significantly from each otherin
relation to the percentage change in body weight during
morphine withdrawal whereas the Maudsley (MNR and
MR strains differed from each other as well as from the
Roman strains with regard to the body weight changes.
Both active. drug-seeking behavior and withdrawal syn-
drome are considered as valid criteria tor the demonstration
of the development ot drug dependence, but there is a need
tor caution it both the criteria are to be used inter-
changably to demonstrate the phenomenon, because body
weight loss was found in all the strains and active
morphine-seeking was present only in three of the strains.

Why was an active morphine-secking behavior shown by
the RHA. RLA. and MR lines and not by the RCA and
MNR lines? One of the common characteristics of these
genetic lines showing the active morphine-secking behavior
is their relatively higher level of open-field emotional
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reactivity [14] as compared to the RCA and MNR lines.
Emotional reactivity may be considered as an index of the
sensitivity of the organism to environmental changes. which
implies an increased susceptibility to stress situations. This
interpretation of emotional reactivity in relation to mor-
phine consumption may indicate that the organisms highly
susceptible to stress tend to show higher rates of choice
selection of morphine. In other words, the animals more
responsive to stress may select morphine solution as a
learned adaptive response [11].

No significant differences between the consumption of
0.5 mg/ml morphine and 0.25 mg/ml quinine in Experi-
ment 2 indicated cquiaversiveness of both the solutions,
henee provided a control for desensitization to the aversive
taste of morphine. However, possibility still remains that
the preference for morphine displayed by some of the
strains could be due to an interaction between acclimatiza-
tion to morphine'’s taste and the reinforcing pharmaco-
logical eftects of morphine. To account for this possibility
it would have been preferable to offer some rats in the
quinine (QQ) group a choice between morphine and water
during choice trials. If acclimation to aversive tastes had
played a primary role in morphine preterence. these rats
would presumably have shown preference similar to that of
the rats given forced morphine betore the choice trials.

The present findings in relation to the oral intake of
morphine show some similarity to those tound in alcohol
intake ot these selected strains [ 11.13]. This possible
genetic correlation between morphine and alcohol intake in
these strains is in line with the previous findings (8] in
which strains sclected tor differential susceptibility to
morphine intake were also tound to differ in alcohol intake.
It is to be emphasized. however, that the observed
phenotypic correlation between morphine and alcohol
cannot be considered genetically based until these pheno-
typic correlations are also found in the crosshred genera-
tions of these strains.,
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