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The changes of behavior of rats in the "open field" test and the condit ioned reaction 
of passive avoidance during the humoral immune response to a conventional antigen - 
sheep red ceils - are studied. The primary immune  response is found to be accompa- 
nied by activation of the exploratory componen t  of rat behavior and by a reduced 
capacity for the development of the passive avoidance reaction in the initial period of 
antibody production; the development of the secondary immune  response led to a 
short- term increase in locomotor  activity. The results point  to the effect of  the nor- 
mal immune response on the physiology of rat behavior. 
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The humoral factors generated during an immune 
response interfere with the functioning of the cen- 
tral nervous system. It has been shown, for in- 
stance, that interleukins and interferons induce 
slow-wave sleep, raise the body temperature, pro- 
duce an analgetic effect, and affect locomotor ac- 
tivity, taste, and olfaction [5,7,9,11-13]. It is also 
known that the induct ion of a normal  immune  
response modifies the electrophysiological param- 
eters of the central nervous system and the pro- 
duction of hypothalamic and pituitary hormones, as 
well as changing the turnover rate of neurotrans- 
mitters [2,3,6,8]. However, the effect of the gen- 
eration of the immune  response upon the integral 
indices of higher nervous activity has not yet been 
studied in experimental animals. 

Our goal, therefore, was an investigation of 
behavioral reactions of rats in the "open field" test 
and changes in the conditioned passive avoidance 
reaction (PAR) during the synthesis of antibodies 
against a conventional  antigen - sheep red cells 
(SRC). 

Department ol Psychopharmacology, Russian Research Center 
for the Sale ty  ol Biologica l ly  Act ive  Substances,  Staraya 
Kupavna, Moscow Region. (Presented by Yu. A. Romanov, 
Member  of the Russian Academy of Medical Sciences} 

MATERIALS AND METHODS 

The experiments were carried out using 30 pubertal 
outbred male white rats weighing 220-230 g pur- 
chased from the Kryukovo Breeding Center (Mos- 
cow Region). The animals were kept at 21-23~ 
under the standard 12-h light regime, 10 rats per 
21x45 cm cage. Food and water were given ad li- 
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Fig. 1. Dynamics of antibody response to SRC. 
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Fig. 2. 
in locomotor activity; ordinate: number of sectors crossed, 

bitum. The animals were immunized by intraperi- 
toneal injection of 5x10 ~ SRC. The second immu- 
rdzation was carried out 30 days later. Control rats 
received saline with the same schedule and by the 
same route. For a study of the dynamics of antibody 
response, blood was taken from the sublingual vein 
in animals of both groups before and every 3rd day 
after immunization. The antibody titers were esti- 
mated by the routine hemagglutination method [4]. 

The orientation-locomotor reaction was recorded 
in the "open field" test after Hall [10]. Twenty-four 
hours before the start of immunization the prelimi- 
nary testing was performed and the animals were 
divided into statistically similar groups. Each animal 
was evaluated during 2 min for the following param- 
eters: locomotor activity, according to the number of 
sectors crossed; exploratory activity, according to the 
number of upright postures; emotional state, accord- 
ing to the number  of fecal pellets. 

Animal behavior was followed up on the 5th, 
8th, 12th, 19th, and 28th days after the first im- 
munization and on the 1st, 2rid, 8th, and 15th days 
after the second. These time-points were chosen in 
order to cover all stages of the humoral response. 

The condi t ioned-response activity of animals 
was estimated by the PAR me thod  [1]. The ani- 
mals were condi t ioned on the 8th day after the 
first antigen injection, the t ime corresponding to 
the initial stage of the plateau phase of antibody 
synthesis. The latent period needed for the escape 
of a rat from the i l luminated to the dark part of 
the cage was recorded in seconds. The animals 
were tested 24 h and 7 days after conditioning. 

Study of "open field" behavior, a) change in exploratory activity; ordinate: frequency of upright postures; b) change 

RESULTS 

The study of antibody product ion  dynamics re- 
vealed (Fig. 1) that the inductive phase of the 

pr imary immune  response lasted 1-6 days, fol- 
lowed by the productive phase, lasting from the 
6th to the 25th day. A decline in the antibody 
titer was observed on the 28th day. The phase of 
logarithmic antibody increase during the second- 
ary immune  response was observed at days 1-4, 
while maximum antibody product ion (the plateau) 
occurred from the 6th to the 20th day. These re- 
suits are in agreement with published data on the 
development of the normal immune response [14]. 

The observation of "open field" rat behavior 
revealed that the induction of the primary immune 
response causes a change in exploratory activity 
(Fig. 2, a). A statistically reliable increase of this 
component  of the or ientat ion-locomotor  reaction 
(2.3-fold) was recorded on the 8th day after im- 
munization. This period corresponds to the begin- 
ning of the plateau phase of antibody production. 
Figure 2, b demonstrates that in the case of the 
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secondary immune response on the  2nd day after 
antigen injection there occurs a statistically reliable 
increase in the locomotor  activity of the experi- 
mental  animals (2.5-fold). This behavior change 
corresponds to the inductive phase of antibody pro- 
duction. During the whole period of observation no 
differences in the emotional  state were recorded 
between the control and experimental animals. 

The study of condit ioned-response activity of 
the rats (Fig. "3) revealed a statistically reliable 
(2.3-fold) reduction in the capacity for PAR learn- 
ing on the 8th day of  the primary immune  re- 
sponse. However, examination of animals 7 days 
after conditioning showed no difference between 
immunized and control  animals. Therefore, one 
can conclude that the immunizat ion with conven- 
tional antigen (SRC) interferes with elaboration of 
the condit ioned response but does not affect the 
preservation of the memory  trace. 

Thus, we are the first to establish that the 
primary immune  response is accompanied by an 
activation of the exploratory component  of rat be- 
havior and a decreased capacity for PAR elabora- 
tion in the period corresponding to the beginning 
of the productive phase of antibody response, and 
that the development  of  the secondary immune  
response is accompanied by a short-term phase of 
increased locomotor  activity. The findings present 

evidence of an influence of the normal  immune  
response on the integral processes of higher ner- 
vous activity in rats. 
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