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PETTIJOHN, T. F. Effects of alcohol and caffeine on wheel running activity in the Mongolian gerbil. PHARMAC. 
BIOCHEM. BEHAV. 10(3) 33%341, 1979.--This study investigated the effects of various doses of alcohol (0.8, 1.6, 2.4 
g/kg) and caffeine (5, 10, 15, 20 mg/kg) on wheel running activity in 180 male and female adult Mongolian gerbils. Animals 
were tested for two 10-rain trials 48 hours apart. Thirty rain prior to Trial 2, injections were administered intraperitoneally. 
The results indicate that low doses of both alcohol and caffeine increase and higher doses of alcohol decrease wheel running 
activity in gerbils of both sexes. These results agree with other findings on activity in other animals, and serve as a baseline 
for future drug research in the gerbil. 

Wheel running activity Gerbils Alcohol Caffeine 

THE M O N G O L I A N  gerbil is an active rodent that will run 
in an activity wheel for extended periods of time. Habitua- 
tion is not a problem and over several test periods gerbils do 
not show any appreciable decrease in their activity level [13]. 
Sex differences have been reported. Male gerbils run more in 
the light phase and females are more active in the dark phase 
[14]. 

Several studies have examined the effects of stimulant 
and depressant drugs on behavior in the gerbil [1,6]. Martin- 
dale and Hines [7] tested 1.5 mg/kg amhetamine and 22.5 
mg/kg nembutal on wheel running and found that 15 min after 
IP injection the amphetamine had no effect while the nem- 
butal significantly reduced the number of wheel revolutions 
made by the gerbils. The negative effects of amphetamine 
could have been due to the low dose used. Nyby,  Belknap, 
and Thiessen [10] needed 5 and 12 mg/kg amphetamine to 
reduce feeding and hoarding behavior in gerbils. Another 
study [6] reported that 8 mg/kg amphetamine and 1 to 2 g/kg 
alcohol produced increased activity levels of gerbils in an 
open field test situation. To continue investigating the influ- 
ence of stimulant and depressant drugs on the behavior of 
gerbils, the present study tested the effects of  various doses 
of alcohol and caffeine on wheel running activity in male and 
female adult Mongolian gerbils. 

METHOD 

Animals 

The animals for the study consisted of 90 male and 90 
female experimentally naive adult (12-15 too) Mongolian 
gerbils (Meriones unguiculatus). The animals were born in 
the Psychology Department colony room on the Marion 
Campus. All animals were group reared in large opaque 
plastic laboratory cages (48 x 27 x 20 cm) which contained 
Absorb-Dri wood chip bedding, Purina Lab chow, and water 

ad lib. A LD 12:12 light cycle and a temperature of 23°C were 
maintained in the animal colony room. 

Procedure 

All testing was carried out in a Lafayette Instrument 
Company Activity Wheel No. 86041, which had a diameter 
of 36 era. Testing was conducted during the light phase of the 
light cycle in a quiet experimental room adjacent to the col- 
ony room. 

The gerbils were randomly assigned to one of nine test 
groups, each of which consisted of 20 animals (10 of each 
sex). There were three alcohol dose levels tested: 0.8 g/kg, 
1.6 g/kg, and 2.4 g/kg body weight of absolute alcohol (di- 
luted to 20% v/v). There were four caffeine dose levels 
tested: 5 mg/kg, 10 mg/kg, 15 mg/kg, and 20 mg/kg body 
weight (given in a concentration of 2 mg/ml). Two control 
groups were included: no treatment, in which the animals 
were tested without any injection; and saline, in which ani- 
mals received an injection of 1 ml/kg physiological saline. 

The number of complete wheel revolutions produced by 
each animal was counted automatically for two 10-min trials, 
48 hours apart. For  the pre-treatment trial (Trial 1), an ani- 
mal was placed in the wheel for 10 min and then removed and 
returned to its home cage. After 47.5 hours, the animal re- 
ceived the treatment IP injection (if assigned to one of  the 
eight injection groups). The gerbil was retained in a holding 
cage for 30 min, and then was placed in the activity wheel for 
the 10-min treatment trial (Trial 2). 

RESULTS 

Effects o f  Alcohol 

A 2 by 5 by 2 Analysis of Variance was run on sex (male 
and female) by treatment (no treatment,  saline, and the three 

C o p y r i g h t  © 1979 A N K H O  I n t e r n a t i o n a l  Inc.--0091-3057/79/030339-03500.80/0 



340 PETTIJOHN 

T A B L E  1 
MEAN ( + SEM) WHEEL REVOLUTIONS PER 10 MIN FOR PRE-TREATMENT AND TREATMENT TRIALS 

Males Females 

Treatment Condition Pre-Treatment Treatment Pre-Treatment Treatment 

No treatment 92.4 

Saline 95.7 

Alcohol 0.8 g/kg 98.6 

Alcohol 1.6 g/kg 98.1 

Alcohol 2.4 g/kg 91.7 

Caffeine 5 mg/kg 93.2 

Caffeine l0 mg/kg 95.6 

Caffeine 15 mg/kg 80.5, 

Caffeine 20 mg/kg 92.9 

_+ 0.9) 90.2~ 

-+ 8.0) 91.9~ 

-+ 8.5) 155.2 

-+ 4.4) 175.5 

-+ 4.9) 48.6 

-+ 8.4) 157.8 

-+ 10.4) 164.6 

-+ 3.7) 109.4 

-+ 10.4) 107.8 

-+11.2) 80.3(-+ 4.1) 8 5 . 6 ( -  + 6.2) 

-+ 10.1) 77.8 ( -+ 4.2) 81.4 ( -+ 4.1) 

-+ 20.0) 82.7( _+ 4.8) 139.7 ( -+ 10.2) 

-+ 14.2) 84.4 ( -+ 4.8) 154.3 ( -+ 9.1) 

_+ 12.3) 82.0 ( -+ 2.9) 34.1 ( -+ 12.6) 

-+ 13.7) 90.7 ( -+ 10.3) 136.2 ( -+ 18.4) 

-+ 12.6) 89.3 ( -+ 6.4) 141.2 ( -+ 9.9) 

-+ 5.5) 82.2 ( ± 5.5) 103.2 ( -+ 10.9) 

-+ 18.7) 80.6 ( -+ 7.5) 87.7 ( -+ 9.6) 

alcohol dose levels) by trial (Trial 1 and Trial 2), with re- 
peated measures  on the last variable. Cicchett i ' s  [4] exten- 
sion of the Tukey post hoc test was used to further test 
significant interactions. Table 1 shows the mean pre- 
t reatment  (Trial 1) scores (-+SEM), and the mean no treat- 
ment ,  saline, and alcohol dose level t reatment  condit ion 
(Trial 2) scores (_+SEM) for males and females. The sex 
variable was significant, F(1,90)=7.18, p<0 .01 ,  with males 
being more active in every condit ion (overall mean scores 
were 103.79 for males and 90.23 for females). Since the cur- 
rent research was run in the light phase, it was expected that 
males would obtain higher scores than females [14]. Both 
sexes responded similarly to the treatments,  as can be seen 
in Table 1. 

The overall t reatment  effect was highly significant, 
F(4,90)=31.45, p<0.001,  as was the t reatment  by trial in- 
teraction, F(4,90)=48.61, p<0.001.  The Cicchetti Test  
showed the scores for Trial 2 to be significantly (p<0.01) 
different than Trial 1 for the three alcohol dose levels, but 
not for the two control groups. As shown in Table 1, 0.8 g/kg 
alcohol increased activity by 63%, and 1.6 g / k g  alcohol in- 
creased activity by 81%, while 2.4 g/kg alcohol decreased it 
by 52%. 

Effects of Caffeine 

Table 1 also shows the mean pretreatment  (Trial 1) scores 
(-+SEM) and the mean  caffeine t reatment  (Trial 2) condit ion 
scores (_+SEM) for males and females. The data from 
the control groups was again analyzed with the caffeine 
t reatment  groups. The sex variable was significant, 
F(1,108)=5.05, p<0.001,  with males again being more active 
in every condit ion.  Both sexes responded similarly to the 
t reatments ,  as can be seen in Table 1. 

The overall t reatment  effect was significant, F(5,108) 
=7.02, p<0 .01 ,  indicating that cafeine does affect 
the wheel running activity of gerbils. The trial variable was 
significant, F(1,108)=81.30, p<0.001,  as was the dose by 
trial interaction,  F(5,108)= 14.75,p<0.01.  The Cicchetti Test 
showed the scores for Trial 2 to be significantly (<0.01) 
different than Trial 1 for the 5, 10 and 15 mg/kg caffeine dose 
levels, but  not for the 20 mg/kg caffeine dose or the two 

control groups. As shown in Table 1, 5 mg/kg caffeine in- 
creased activity by 60%, 10 mg/kg caffeine increased activity 
by 65%, and 15 mg/kg caffeine dose increased activity by 
31%. The 20 mg/kg caffeine dose increased activity by only 
13%, which was not significantly different from the pre- 
t reatment  score. 

DISCUSSION 

This study demonstrated that both alcohol and caffeine 
affect wheel running activity in adult male and female gerbils 
in a dose-related manner .  Low doses of both a CNS de- 
pressant  (alcohol) and a CNS stimulant (caffeine) cause ac- 
tivity levels as measured by an activity wheel to increase 
significantly in both male and female gerbils. A high dose of 
alcohol causes significantly decreased activity scores, while 
a high dose of caffine does not  produce any change in activ- 
ity levels. Knowledge of dose level effects is important  for 
research in which it is desirable to have a baseline dose 
which will affect behavior  without incapacitat ing the animal.  

The effects of alcohol found in the current  study generally 
agree with studies on the effects of  alcohol on aggression in 
rats [9], mice [3], and dogs [12]. It has been suggested [5] that 
alcohol reduces the inhibitory action of  the cortex, which has 
the effect of  increasing dominant  behaviors.  Since running 
wheel activity appears to be reinforcing to the gerbil, alcohol 
increases it until  ataxia begins to appear (at 2.4 g/kg). 

The finding that the lower doses of caffeine increased 
wheel activity while the highest dose produced scores which 
were not significantly different from pre- t reatment  levels 
generally agrees with studies on the effects of st imulants on 
various behaviors in rats [8,15]. One study [2] reported that a 
dose of 20 mg/kg increased slightly gregariousness in rats,  
possibly because of a general increase in locomotor  activity 
(and hence frequency of social interactions). In the current  
study, the 20 mg/kg caffeine dose did not  produce signs of 
stereotyped behavior.  It is possible, however ,  that this high 
caffeine dose disrupted the animals concentra t ion or in- 
creased stress close to the levels which can lead to seizures 
in the gerbil [11]. 

From an examinat ion of  the Trial 1 and Trial 2 scores for 
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the  no  t r e a t m e n t  and  sal ine con t ro l  g roups ,  it can  be  con-  
c luded  tha t  no  hab i t ua t i on  effects  o c c u r r e d  f rom r e p e a t e d  
t es t ing  48 h o u r s  apar t .  I n t r ape r i t onea l  in jec t ions  do  no t  h a v e  
an  effect  on  whee l  r unn i ng  b e h a v i o r  in gerbi ls ,  as e v i d e n c e d  
by  the  s imilar  scores  for  the  no  t r e a t m e n t  and  sal ine con t ro l  
an ima l s  in Trial  2. Such  da ta  suggest  t ha t  no  t r e a t m e n t  con-  
trol  g roups  can  be  e l imina ted  in fu ture  r e s e a r c h  inves t iga t ing  
drug effects  on  runn i ng  whee l  behav io r .  T h e s e  resu l t s  indi- 
ca te  tha t  the  ac t iv i ty  whee l  is a rel iable  t e c h n i q u e  for  t e s t ing  

the  effects  o f  drugs  on  gerbi ls  in a s t anda rd  expe r imen ta l  
s i tuat ion.  
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