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Recently, the significance of zinc in maintaining 
the immune status of the organism has been in- 
creasingly debated [1,4,6,9,12-14]. Zinc is essen- 
tial for the activity of many enzymes, including 
DNA polymerases, DNA-dependent  RNA poly- 
merase, and thymidine kinase [11], and is there- 
fore of crucial importance in realizing the specific 
functions of cells [21. Its role in lymphocyte func- 
tioning has been  demonstrated in a number of 
studies [5,7,8,10]. In this connection studies of the 
effect of immunosuppressives on zinc metabolism 
in the cell are of considerable interest. In this 
study we used cytochemical methods developed by 
us [2,3] to investigate the internal organs of ex- 
perimental animals and the blood of human be- 
ings administered the said substances. 

MATERIALS AND METHODS 

The experiments were carried out on 128 mice and 
85 human subjects (control individuals and persons 
administered glucocorticoid as a course of treat- 
ment).  The animals were administered the follow- 
ing immunosuppressives: cyclosporin A (CSA) in a 
dose of 7 mg/kg,  i.m., and sodium diethyldithio- 
carbamate (SDEDTC) in a dose of 200 mg/kg, 
i.p. The duration of the course of treatment was 
3 weeks. 
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Blood was taken from the tail of animals. At 
the end of the 3 weeks the mice were killed by 
decapitation, and pieces of brain, pancreas, pros- 
tate, and small intestine were taken and fixed in 
cold acetone to prepare frozen sections. The cy- 
tochemical  reaction to zinc was reproduced by 
staining the tissue sections and blood smears with 
dithizone and 8-(p-toluolsulfonilamino)-quinoline 
(8-TSQ) according to published methods [2,3]. The 
intensity of the cytochemical reactions was assessed 
using a three-point system (a weak positive reaction 
being assigned one point, a moderate reaction two 
points, and a pronounced reaction three points). 
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Ply. 1. Cytochemical dithizone reaction to zinc in a human 
.peripheral blood granulocy[e. Granules are distinctly seen in 
the cyloplasm. Fixation with formalin vapor, xg00. 
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Fig. 2. High-se lec t iv i ty  cytochemical reaction of 8 - ( p -  
toluolsulfonilamino)-quinoline to zinc in a human peripheral 
blood granulocyte. Luminescing granules are seen in the 
cytoplasm, The specimen was prepared by simultaneous fixing 
and fluorochroming in an acetone solution of the stain. • 

RESULTS 

Red granules developed in the cell cytoplasm of 
the preparations stained with dithizone (Fig. 1), 
while in the case of their fluorochroming with 8- 
TSQ granules himmescing with yellowish green 
light were observed in the same parts of the cells 
(Fig. 2). A zinc-positive reaction of dithizone and 
8-TSQ developed in the granulocytes (Figs. 1, 2), 
in sections of the brain in the zone of the den- 
tate fascia and the CA2-CA4 fields of the hippoc- 
ampus, in the pancreas (insulocytes), in the pros- 
tate (in the epithelium of the posterior portions), 
and in the small intestine (in the cells of the 
basal parts of the crypts). 

The numerical data on the zinc content in the 
cells of different organs are presented in Table 1. 
We see that the immunodepressants reduced the 
content of cytochemically responsive zinc. The data 
of the semiquantitative analysis (the three-point 
scale) were confirmed by the results of calculations 
of the number of dithizone-stamed granules in the 
ceils. For instance, on average 139+3.1 granules 
were found in the granular leukocytes of control 
subjects, whereas in the individuals with immuno- 
deficiency caused by the course of glucocorticoid 
injections this number was 8-24% lower. 

Our findings attest to the possible role of dis- 
turbances of zinc metabolism in the cell in bring- 

TABLE i. Intensity of Cytochemical Reaction of 8 - ( p -  
toluolsulfonilamino)--quinoline to Zinc in Ceils of Different 
Organs in Mice for Injections of Cyclosporin A (CSA) and 
Sodium Diethyldithiocarbamate (SDEDTC) (M---m) 

Group  of  
animals  

Control  
CSA 
SDEDTC 

Intensity of  reaction, arbitrary units 

pancreat ic  
islets 

2.1---0.17 
1.44.---0.25* 
0.54-0.12 * 

h ippo-  
campus  

2.0---0.23 
1.3--0.19 * 
0,64.4-0.14 

small 
intest ine  

1,2---0.I3 
0.84.0.11" 

t 0.3--0.08" 

N o t e .  A n  as ter i sk  d e n o t e s  p<0.05 vs. the  contro l .  

hag about the immunosuppressive effect of the sub- 
stances. It is known that some immunodepressants 
can cause binding and elimination of zinc in the 
cells [14]. Other mechanisms may underlie the 
development of  the above disturbances. For in- 
stance, correction of immunodepressant-disturbed 
zinc metabolism in the cell was achieved by us by 
injecting preparations of Eleuterococcus senticosus 
Maxim, l i co r ice  (Glycyrrkiza glabra L.), and  
warmot (Artemisia absintkium). The effect of 
immunosuppressives is reduced under the influence 
of zinc compounds [14]. 

REFERENCES 
1. E. D. Gol'dberg, V. A. Eshchenko, V. D. Bovt, el al., 

.ByulL Eksp. Biol. Med., 114, N O 11, 491-492 (1992). 
2. V. A. Eshchenko, Tsitologiya, N_ o 8, 927-933 (1978). 
3. V. A. Eshchenko, B. O. Narzukaev, and V. D. Bovt, Lab. 

Delo, N. o 12, 3-4 (1983). 
4. D. Bulgarini, D. Rabetswallner, G. Baccoli, e~ aL, Ann. 

Ist. Super. Sanita, 25, 463-470 (1989). 
5. T. C~ea, V. Gueria, F. Ortega, et aL, Ann. Med. Interne 

(Paris), 14, 447-451 (1990). 
6. S. Cunningham-Rundles, R. S. Bockman, A. Lin, et al., 

Ann. New York Acad. Sci., 587, 113-122 (1990). 
7. C. L. Keen and M. E. Gershwin, Ann. Rev. Nutr., 10, 

415-431 (1990). 
8. L. D. KoUer, Int. Y. 7mmunopharmacol., 2, 269-274 (1980). 
9. N. Oblender and U. Carpentiery, 7. Cancer Res. Clin. 

Oncol., 117, 444-448 (1991). 
10. A. F. Parisi and B. L. Vallee, Aust. Y. Clin. Nutr., 22, 

1222-1239 (1969). 
11.1. L. Pimentel, M. E. Cock, and J. L. Grelyer, Poultry 

Sci., 70, 947-954 (1991). 
12. M. Pocino, I. Malave, and L. Baute, Immunopharmaco]. 

fmmunotoxicol., 12, 697-713 (1990). 
13. A. S. Prasad, Trans. Assoc. Amer. Physicians, 95, 165-176 

(1981). 
14. D. A. Rigas, C. Eginitig-Rigas, and C. Head, Biochem. 

Biophys. Res. Comrnun., 88, 373-379 (1979). 


