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SATINDER, K P AND G E WOOLDRIDGE. Emortional reactuvity and alcohol preference among genetic crosses of
the Maudsley and Roman rats PHARMACOL BIOCHEM BEHAYV 24(4) 879-881, 1986 —The relationship between
open-field emotional reactivity and alcohol preference was investigated in crosses of the Maudsley and Roman rat lines No
significant differences were found 1n any of the behaviors between the respective reciprocal crosses The scores on the two
vanables showed a positive correlation between open-field defecation (OFD) and alcohol preference The findings con-
firmed a prediction for the relationship between OFD and alcohol preference in these genetic crosses In hght of the
previous findings it would seem that OFD and alcohol preference are not directly related to each other, and emotional
reactivity acts as a mediating process between the two behaviors However, in these genetic crosses the observed
relationship between OFD and alcohol preference can be explained by a possible genetic overlap between the mechanisms

mediating these two behaviors.
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THE relationship between emotional reactivity and alcohol
preference has been investigated in man [7], monkey [5], rat
[4, 6, 10, 12] and mouse [8, 9, 18] Rat emotional reactivity,
has been operationally defined as the number of fecal bol:
excreted by an animal when placed in a strange situation,
e.g., open-field [2]. Organisms highly reactive exhibit higher
levels of open-field emotionality and alcohol intake [10]

Previous findings indicate that the Maudsley Reactive
(MR) hne shows the highest level of open-field defecation
(OFD) {12,13] and alcohol intake (10,11] followed by the
Roman high- (RHA) and low- (RLA) avoidance, and
Maudsley Non-Reactive (MNRA)? lines. On the basis of
these findings 1t can be predicted that the cross between the
MR and the RHA lines would show the highest OFD and
alcohol preference, followed by the crosses between the MR
and RLA, the MNRA and RHA, the MNRA and RLA.
Therefore, the main purpose of the present study was to
investigate the relationship between OFD and alcohol pref-
erence among the genetic crosses of the Maudsley and the
Roman rat lnes.

METHOD

Anmimals

Eighty ammals equally representing 8 reciprocal crosses

between the Maudsley and the Roman hnes and both the
sexes within each genetic cross were involved in this study
These animals were bred as a part of a larger project relating
to the study of genetic interaction between avoidance learn-
ing and open-field emotional reactivity [15].

The MR and the MNRA genetic lines were established by
selective breeding for extreme defecation scores in an
open-field test Extensive summanes of the findings using
these genetic lines have been provided previously (3] and
further details regarding their genetic history are given
elsewhere [16]. The Roman high- (RHA) and low- (RLA)
avoidance lines have been selectively bred for differential
rates of 2-way active avoidance learning (1]

The crossbreeding was carned out by mating each of the
Maudsley lines with each of the Roman lines including the
reciprocals, thus generating 8 crosses MNRA? x RHAJ,
RHA? x MNRAJ MR? x RHAJ, RHA? x MRS,
MNRA? x RLAJ,RLA? x MNRAJ, MR% x RLAJ and
RLA? x MRS& All amimals were bred and reared in the
laboratory, weaned at 28 days of age, and were 100 days of
age at the start of the experiment. Before experimentation
the amimals were housed 1n same sex-pawrs Further detalls
regarding the animal husbandry, care and maintenance have
already been reported [17].

Anmmals were coded and housed individually to ensure
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that the experimenter did not know the genetic origin of the
animals The laboratory temperature was controlled at
22+1°C The humdity level was mamntained at 40% and the
fluorescent lighting was on a 12:12 hour light/dark cycle
Animals were maintained on ad b Purina Rat Chow and
fluids

Apparatus

Open-field The open-field was an arena, 90 ¢m on each
side, divided into 16 equal squares marked on the floor The
arena was made of plywood and white Melamine plastic The
walls were 45 cm high, the front wall was a shding door of
transparent Plexiglas, which served as an observation screen
and as a door to provide access for cleaning the open-field
The arena was illuminated by four 90-cm-long fluorescent
hights placed 90-cm above the floor level which provided an
tllumination of 230 ft-c (2476 Ix) at the floor in the center of
the arena A white-noise generator produced 65 dB (re 0.002
wubar) of masking noise (Sound intensity was measured at
the center of the open-field floor with a General Radio
sound-level meter, Type 1551-C) [13]

Alcohol intake The stainless-steel cage, 25x 18x18 cm,
was fixed with three metal holders and three cahbrated fluid
bottles 1n front and outside of the cage A food hopper was
fixed on the inner back wall of the cage The food hopper
protected the food from any contamination from urine or
feces

Procedure

Open-field Each animal was placed under a Plexiglas
container 1n the center of the open-field arena Both 1llumi-
nation and sound stimuh were turned on and at the same time
the container covering the animal was lifted During a 2-min
trial the number of defecation (fecal bol) and sections
crossed (all four feet in one section) were recorded, by an
observer The open-field arena was cleaned after every trial

Alcohol tntake  After completion of open-field testing
each amimal was given distilled water for one day The next
day each amimal was given choice tnial between 10% absolute
alcohol (v/v) and distilled water This choice trial was fol-
lowed by 3 days of forced intake of 10% alcohol, 1e , 10%
alcohol solution was the only fluid available This cycle of 3
days of forced mntake, followed by a day of choice intake,
was repeated five times thus providing measures of 6 choice
trials and S cycles of forced intake of alcohol. Choice of 109
alcohol concentration was based on our previous findings
[10]. as this concentration of alcohol maximally differ-
entiated alcohol ntake of the parental Ines.

Alcohol solutions were prepared every day just before
administration The antmals were disturbed only at 24 hour
intervals to record body weight and intake of fluids, to re-
plenish food and to empty, clean, and refill the drinking
bottles

During choice intake three bottles were used Two bottles
contamned the two fluids for choice and the third bottle re-
mained empty The order of bottles was changes in a sys-
tematic rotation

RESULTS AND DISCUSSION

Evaluation of results by analysis of variance indicated no
significant differences between the respective reciprocal ge-
netic crosses 1n any of the measures Within each of the 8
crosses no significant sex differences were found that were
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FIG 1 Mean defecation scores and proportional aicohol intake of
the Maudsley and Roman genetic crosses of rats

independent of body weight differences This lack of sex
differences supports our previous findings [11] and conclu-
sions that probably no biological sex differences, independ-
ent of body weight differences, exist in relation to alcohol
intake Hence 1n subsequent analyses data were pooled to
produce 4 crosses (as represented in Fig 1) each involving 20
animals Because of the distribution of both OFD and ratio
scores for alcohol preference. results were also evaluated by
non-parametric Kruskal-Wallis one-way analysis of variance
on ranked data corrected for ties

Open-Field Behavior

Detailled analyses of open-field behavior of these
Maudsley and Roman crosses involving much larger number
of ammals (N=384) are presented elsewhere [15] The mean
defecation scores of the respective crosses are presented in
Fig 1 The MR x RHA cross had the highest mean defeca-
tion score followed by the MR x RLA, MNRA x RHA and
MNRA X RLA crosses, F(3,76)=31 9, p<0 001, x%(3)=41 6,
p<0 001 Except for the crosses of the MNRA with the RHA
and the RLA hnes (crosses 3 and 4 1n Fig 1) all the other
crosses differed significantly, Fp,,,(1,38)=9 3, p<0 005, from
each other on defecation score

Alcohol Intake

Intake of 10% alcohol during choice trials expressed as a
proportion of the total fluid intake was calculated for each
animal for each of the 6 choice days, and means for the 4
Maudsley-Roman crosses are presented in Fig 1 The MR x
RHA cross had the highest alcohol intake on choice days
followed by the MR X RILA, MNRA x RHA, and MNRA x
RLA crosses, F(3,76)=3 3. p<0 03, x%3)=8 9, p<0 05 The
MR x RHA cross showed significantly higher intake of alco-
hol on choice days than the MNRA x RHA, F(1,38)=4 &S,
p<0 05, and the MNRA x RLA (p<0 007) crosses and the
MR x RLA cross also differed from the MNRA x RLA
cross (p<0 05)

The relative positions of the 4 genetic crosses were the
same 1n relation to the intake of absolute amounts of alcohol
duning choice and forced trials, but differences among
groups were not significant



EMOTIONAL REACTIVITY AND ALCOHOL INTAKE

In an attempt to explain the lack of relationship between
alcohol intake and OFD 1n the parental Maudsley lines [14],
1t was considered possible that a single open-field tnal may
not have provided adequate differentiation among the OFD
groups The findings of the present investigation clearly indi-
cate that the relative positions of the genetic crosses re-
mained the same irrespective of the fact whether OFD score
1s based on a single (first day) tnal or the mean for four daily
tnals (as presented in Fig 1). Hence it can be stated that the
failure of the previous investigation to show such a relation-
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ship was not due to lack of differentiation among the OFD
groups given only a single open-field tnial [14].

The OFD scores of these genetic crosses depicting a clear
correspondence with their alcohol preference (see Fig. 1)
would suggest a relationship between these two measures,
although such a relationship was lacking in the parental
Maudsley lines [14]. However, in the crosses of the
Maudsley and Roman rats a relationship between OFD and
alcohol preference may emerge due to a genetic overlap be-
tween the mechanisms mediating these two behaviors
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