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Differential blood count and activity of lymphocytic dehydrogenases are studied in rats 
genetically liable to catalepsy and in Wistar rats. The activity of lymphocytic dehydrogenases 
is decreased, sex differences in activities of  the studied enzymes leveled, and absolute counts 
of  peripheral blood lymphocytes are decreased in rats liable to catalepsy. 
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Study of the immune function in disorders of higher 
nervous activity is important for elucidat on of the 
mechanisms of  neuroimmune relationships and for 
developing the methods for diagnosis and treatment. 
The search for a "marker"  reflecting shifts in the 
functions of both systems is a priority task. Lympho- 
cyte morphology and metabolism represent morpho- 
logical equivalent of  the immune system function and 
reflect metabolic processes in the organism [7]. Pre- 
viously, we demonst ra ted  a relationship between 
changes in animal behavior, levels of  cerebral mono-  
amines, and activities of  blood lymphocyte dehydro- 
genases [1]. In 1975 an outbred strain genetically 
predisposed to cataleptic reaction to stress (GC) was 
selected from a Wistar rat subpopulation [12]. Neuro- 
physiological and neurochemical parameters of these 
animals are similar to those observed in ampheta- 
mine intoxication and some other human psycho- 
pathological states. 

We compared cellular composition of the blood 
and lymphocytic enzymes in GC and Wistar rats. 
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of the Russian Academy of Medical Sciences, Novosibirsk 

MATERIALS AND METHODS 

Experiments were carried out on male and female 
GC (27th generation of selection) and Wistar rats 
aged 4-5 months weighing 160-200 g. Blood lympho- 
cyte dehydrogenases: succinate (SDH), lactate (LDH), 
and a-glycerophosphate dehydrogenases (GPDH)  
were measured by quantitative cytochemical method 
[6] using nitroblue tetrazolium. Thirty cells per smear 
and the mean number of formasane granules per cell 
were counted. Dehydrogenase activities in male and 
female GC rats were compared to those in male and 
female Wistar rats. Differential blood count for the 
examined populations was determined in the smears 
stained by the method of Romanovskii [7]. Signifi- 
cance of the results was assessed using nonpara- 
metrical Wilcoxon--Mann--Whitney 's  test. 

RESULTS 

The activities of  all studied lymphocytic enzymes 
were lower in GC rats than in male Wistar rats (Table 
1). SDH, LDH, and G P D H  activities in female GC 
rats were virtually the same as in Wistar rats and had 
a trend to increase. In Wistar rats, the activities of 
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Table 1. Activities of Blood Lymphocyte Enzymes in GC and Wistar 
Rats (granule/lymphocyte, M• 

Rats SDH LDH GPDH 

Wistar 

GC 

males 

females 

males 

females 

13.24• 

10.6r 

10.88• 

11.7• 

13.24r 

12.7r 

12.84• 

14.36• 

9.36• 

7.71• 

7.74• 

8.45• 

Note. *p>0.95, **p>0.99 vs. Wistar males. 

male GC rats [10]. Decreased testosterone level may 
contribute to leveling of sex-specific differences in 
lymphocytic dehydrogenase activities in GC rats, 
while sex differences in the quantitative composition 
of  blood cells were not leveled. 

SDH level in rat brain structures correlates with 
animal behavior [8]. In humans,  the activities of 
brain and blood lymphocyte dehydrogenases closely 
correlate in diseases of  the central nervous system; 
depressed activities of  blood oxidative enzymes can 
indicate electroencephalogram changes and devia- 
tions in psychomotor functions [4,9]. Presumably, in 

Table 2. Cellular Composition of the Blood in GC and Wistar Rats (Mim) 

Rats Nuclei-containing Lymphocytes, Segmented Absolute count 
cells/mix106 % leukocytes, % of lymphocytes/ml 

Wistar males 

females 

GC males 

females 

10.5• 

6.5• 

9.0• 

6.71• 

87.0• 

78.0• 

77.14• § 

65.8• 

11.67• 

19.0• 

20.71r 

29.7r 

916.0• 

490.0• 

690.29• 

424.2• 

Note. *p>0.95, **p>0.99 vs. males in the same group, +p>0.95 vs.  

SDH and GPDH in males and females were different, 
while the activity of LDH did not depend on sex. In 
GC rats, there were no sex-specific differences in the 
activities of the studied enzymes. 

The count of  nucleated cells, percentage of lym- 
phocytes, and absolute count of lymphocytes were 
significantly lower and the percentage of  segmented 
leukocytes higher in GC than in Wistar rats; 3 out 
of  4 parameters of  differential blood count were 
different in males and females (Table 2). 

These results can be explained by decreased 
levels of  dopamine and noradrenalin in GC rats [12]. 
Changed ratio of  neurotransmitters modifies the func- 
tional activity of  lymphoid cells [11]. Adrenalin and 
noradrenalin stimulate a number of immunological 
parameters. Lymphocytes  and macrophages carry 
receptors for serotonin, dopamine, and other neuro- 
mediators [13]. Therefore,  decreased activities of  
blood lymphocyte dehydrogenases in GC rats can be 
caused by decreased activities of adrenergic and dop- 
aminergic compartments o f  the central nervous sys- 
tem. Decreased level of  monoamines in GC rats may 
result in a lower intensity of  cell proliferation in the 
central immune  organs [13], which may cause a 
decrease in the relative and absolute counts of  peri- 
pheral blood lymphocytes. Serotonin and dopamine 
cause redistribution of  cells between the immune 
system organs, which also can lead to relative and 
absolute lymphopenia in GC rats [11]. 

A tendency to a decrease in blood testosterone 
level, manifesting itself in stress, was observed in 

Wistar males. 

our experiments activities of  blood lymphocyte de- 
hydrogenases reflected the parameters of energy meta- 
bolism in the central nervous system. 

Thus, enzymatic spectrum of  lymphoid cells can 
be regarded as an important diagnostic and prognos- 
tic parameter in studies of  abnormalities of  higher 
nervous activity caused by disordered behavioral re- 
actions. 
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