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SATINDER, K P AND G E WOOLDRIDGE. Emottonal reactiwty and alcohol preference among genettc ~ rosses of 
the Maudsley and Roman rats PHARMACOL BIOCHEM BEHAV 24(4) 879-881, 1986--The relationship between 
open-field emotional reacuvtty and alcohol preference was investigated tn crosses of the Maudsley and Roman rat hnes No 
slgntficant differences were found m any of the behaviors between the respective rectprocal crosses The scores on the two 
variables showed a positive correlation between open-field defecatton IOFD) and alcohol preference The findings con- 
firmed a prediction for the relationship between OFD and alcohol preference m these genetic crosses In light of the 
previous findings It would seem that OFD and alcohol preference are not directly related to each other, and emotional 
reactiv~ty acts as a medtatmg process between the two behavtors However, m these genettc crosses the observed 
relationship between OFD and alcohol preference can be explained by a possible genetic overlap between the mechamsms 
mediating these two behavtors. 

Maudsley and Roman genetic crosses Open-field defecauon m genettc crosses 
Alcohol retake m genetic crosses Open-field defecation Alcohol retake 

THE relat~onshtp between emotional react~wty and alcohol 
preference has been ~nvesttgated ~n man [7], monkey [5], rat 
[4, 6, 10, 12] and mouse [8, 9, 18] Rat emottonal react~vtty, 
has been operationally defined as the number of fecal boh 
excreted by an antmal when placed ~n a strange s~tuat~on, 
e.g., open-field [2]. Orgamsms highly reactive exh~btt h~gher 
levels of open-field emotionahty and alcohol retake 110] 

Previous findmgs indicate that the Maudsley Reactive 
(MR) hne shows the highest level of open-field defecatton 
(OFD) [12,13] and alcohol ~ntake [10,11] followed by the 
Roman h~gh- (RHA) and low- (RLA) avoidance, and 
Maudsley Non-Reactive (MNRA) ~ hnes. On the basts of 
these findmgs ~t can be predicted that the cross between the 
MR and the RHA hnes would show the h~ghest OFD and 
alcohol preference, followed by the crosses between the MR 
and RLA, the MNRA and RHA, the MNRA and RLA. 
Therefore, the matn purpose of  the present study was to 
mvesttgate the relationship between OFD and alcohol pref- 
erence among the genetic crosses of the Maudsley and the 
Roman rat hnes. 

METHOD 

Anttnals 

E~ghty ammals equally representing 8 reciprocal crosses 

between the Maudsley and the Roman hnes and both the 
sexes w~th~n each genettc cross were revolved m thts study 
These animals were bred as a part of a larger project relating 
to the study of genetic ~nteract~on between avoidance learn- 
~ng and open-field emotional reactivity [15]. 

The MR and the MNRA genetic ltnes were estabhshed by 
selective breeding for extreme defecation scores in an 
open-field test Extensive summaries of  the findings using 
these genettc hnes have been provided previously [3] and 
further detads regarding their genetic h~story are g~ven 
elsewhere [16]. The Roman h~gh- (RHA) and low- (RLA) 
avoidance hnes have been selectively bred for d~fferenttal 
rates of 2-way active avoidance learning [1] 

The crossbreeding was camed  out by mating each of the 
Maudsley hnes w~th each of the Roman hnes including the 
rectprocals, thus generating 8 crosses MNRA9 x R H A ~ ,  
RHA9 × MNRA~ MR9 × RHAc;,  RHA9 x MRc;, 
MNRA9 x RLAc~, RLA9 x MNRAc~, MR9 x RLA~ and 
RLA9 x MRc~ All ammals were bred and reared ~n the 
laboratory, weaned at 28 days of age, and were 100 days of 
age at the start of the experiment. Before experimentation 
the antmals were housed m same sex-pa~rs Further detads 
regarding the animal husbandry, care and maintenance have 
already been reported [17]. 

Ammals were coded and housed md~wdually to ensure 

~Th~s research was supported m part by an Operatmg Research Grant No A0321 from the Natural Sciences and Engmeenng Research 
Council of Canada to K Paul Satmder Major portions of these data were collected by the second author as a part of her B A Honors Tbes~s 
under the supervis~on of the first author First author completed the data collection and ~s exclusively responsible for reanalys~s of the data 
and wnttng of this paper 

zWe recently found that we received MNRA sub-hne rather than the MNR hne as requested Detaded dtscuss~on of thts ~ssue wdl be 
included ~n another article dealing with the genetic htstory and reproducttve performance [ 161 of the rat hnes m our laboratory 
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that the experimenter d~d not know the geneuc ong~n of the 
ammals The laboratory temperature was controlled at 
22-_ + I°C The humidity level was maintained at 40% and the 
fluorescent hghtmg was on a 12:12 hour hght/dark cycle 
Ammals were mmntmned on ad hb Punna Rat Chow and 
flmds 

Appat atu,~ 

Open-field The open-field was an arena, 90 cm on each 
s~de, d~v~ded ~nto 16 equal squares marked on the floor The 
arena was made of plywood and white Melamine plastic The 
walls were 45 cm h~gh, the front wall was a shd~ng door of  
transparent Plex~glas, which served as an observation screen 
and as a door to provide access for cleamng the open-field 
The arena was dlum~nated by four 90-cm-long fluorescent 
hghts placed 90-cm above the floor level which provided an 
dlum~nat~on of  230 ft-c (2476 Ix) at the floor ~n the center of 
the arena A wh~te-no~se generator produced 65 dB (re 0.002 
#bar) of masking nmse (Sound ~ntens~ty was measured at 
the center of  the open-field floor w~th a General Radio 
sound-level meter, Type 1551-C) [13] 

Ahohol mta~e The stmnless-steel cage, 25x 18x 18 cm, 
was fixed w~th three metal holders and three cahbrated fluid 
bottles in front and outside of  the cage A food hopper was 
fixed on the tuner back wall of  the cage The food hopper 
protected the food from any contamination from urine or 
feces 

Procedure 

Open-field Each ammal was placed under a Plex~glas 
container ~n the center of  the open-field arena Both dlum~- 
nat~on and sound st~muh were turned on and at the same t~me 
the container covering the ammal was lYted During a 2-ram 
trml the number of  defecation (fecal boh) and secuons 
crossed (all four feet ~n one section) were recorded, by an 
observer The open-field arena was cleaned after every trial 

Alcohol mta~e After completion of  open-field testing 
each ammal was g~ven d~stdled water for one day The next 
day each ammal was given choice trial between 10% absolute 
alcohol (v/v) and d~stdled water Th~s choice trial was fol- 
lowed by 3 days of forced intake of 10% alcohol, ~ e , 10% 
alcohol solution was the only flu|d avadable Th~s cycle of 3 
days of forced retake, followed by a day of choice ~ntake, 
was repeated five t~mes thus prowdmg measures of 6 choice 
trmls and 5 cycles of forced retake of alcohol. Choice of 10% 
alcohol concentration was based on our previous findings 
[10], as th~s concentration of alcohol maximally d~ffer- 
entmted alcohol retake of  the parental hnes. 

Alcohol solutions were prepared every day just before 
adm~mstrat~on The ammals were d~sturbed only at 24 hour 
intervals to record body weight and retake of  flmds, to re- 
plemsh food and to empty, clean, and refill the drinking 
bottles 

During choice retake three bottles were used Two bottles 
contained the two flmds for choice and the third bottle re- 
intoned empty The order of bottles was changes m a sys- 
tematic rotation 

RESULTS AND DISCUSSION 

Evaluatmn of results by analys~s of  variance ~ndlcated no 
s~gmficant d~fferences between the respective reciprocal ge- 
netic crosses m any of  the measures W~thm each of the 8 
crosses no s~gmficant sex d~fferences were found that were 
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FIG 1 Mean det~cat~on scores and proportional alcohol ~ntake of 
the Maudsley and Roman genehc crosses of rats 

~ndependent of  body weight differences Th~s lack of sex 
d~fferences supports our prewous findings [I 1] and conclu- 
sions that probably no b~olog~cal sex d~fferences. ~ndepend- 
ent of body weight d~fferences, exist m relation to alcohol 
~ntake Hence m subsequent analyses data were pooled to 
produce 4 crosses (as represented m Fig I) each revolving 20 
ammals Because of the d~stnbut~on of  both OFD and ratio 
scores for alcohol preference, results were also evaluated by 
non-parametric KruskaI-Walhs one-way analys~s of variance 
on ranked data corrected for Ues 

Open-Fteld Behavmr 

Detaded analyses of  open-field behavior of these 
Maudsley and Roman crosses mvolwng much larger number 
of  ammals (N=384) are presented elsewhere [15] The mean 
defecation scores of the respecuve crosses are presented m 
F~g I The MR × RHA cross had the h~ghest mean defeca- 
tion score followed by the MR × RLA. MNRA × RHA and 
MNRA x RLA crosses. F(3.76)=31 9, p < 0  001, Xz(3)=41 6, 
p < 0  001 Except for the crosses of the MNRA w~th the RHA 
and the RLA hnes (crosses 3 and 4 ~n F~g I) all the other 
crosses d~ffered s~gmficantly, F,~,.(I.38)=9 3. p < 0  005. from 
each other on defecation score 

Alcohol intake 

Intake of 10% alcohol dunng choice trials expressed as a 
proporuon of the total fired retake was calculated for each 
ammal for each of  the 6 chmce days, and means for the 4 
Maudsley-Roman crosses are presented ~n F,g I The MR × 
RHA cross had the hIghest alcohol ~ntake on choice days 
followed by the MR × RLA, MNRA × RHA, and MNRA × 
RLA crosses, F(3,76)=3 3, p < 0  03, XZ(3)=8 9, p < 0  05 The 
MR × RHA cross showed sIgnificantly h~gher intake of  alco- 
hol on choice days than the MNRA × RHA, F(I,38)=4 5, 
p < 0  05, and the MNRA x RLA (p<0 007) crosses and the 
MR × RLA cross also d~ffered from the MNRA × RLA 
cross (p<0 05) 

The relattve pos~t~ons of  the 4 genet,c crosses were the 
same ~n relauon to the retake of absolute amounts of alcohol 
dunng choice and forced trmls, but d~fferences among 
groups were not s~gmficant 
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In an  a t t emp t  to expla in  the  lack of  r e la t ionsh ip  b e t w e e n  
a lcohol  intake and  O F D  ~n the  paren ta l  Mauds l ey  lines [14], 
~t was  cons ide red  poss ib le  tha t  a single open-f ie ld  trial may  
not  have  p rov ided  adequa t e  d i f fe rent ia t ion  a m o n g  the O F D  
groups  The  f indings  o f  the p resen t  ~nvest tgahon clear ly md~- 
cate  tha t  the  relatsve pos~t~ons of  the genet ic  c rosses  re- 
ma ined  the  same i r respec t ive  o f  the fact  w h e t h e r  O F D  score  
is based  on  a s~ngle (first  day)  trial or  the mean  for  four daffy 
tr ials  (as p re sen ted  in Fig 1). H e n c e  ~t can  be s ta ted  tha t  the  
fadure  of  the p rev ious  inves t iga t ion  to show such  a relat ion-  

ship was not  due  to lack o f  d~fferent~ation a m o n g  the  O F D  
groups  gaven only  a s~ngle open-f ie ld  trial [14]. 

The  O F D  scores  o f  these  genet ic  c ros ses  dep ic tmg  a c lear  
c o r r e s p o n d e n c e  w~th the i r  a lcohol  p re fe rence  (see Fig. I) 
would  suggest  a re la t ionsh ip  b e t w e e n  these  two measu res ,  
a l though  such  a re la t ionsh ip  was  lacking ~n the paren ta l  
Mauds l ey  hnes  [14]. H o w e v e r ,  tn the  c rosses  o f  the  
Mauds ley  and  R o m a n  ra ts  a re la t ionship  b e t w e e n  O F D  and 
a lcohol  p re fe rence  may  emerge  due to a genetsc over lap  be- 
tween  the  m e c h a n i s m s  media t ing  these  two behav io r s  
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