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The use of massive doses of azathioprine under the experimental conditions used 
had no significant effect on multiplication of type A/FR8 influenza virus and 
Coxsackie A6 virus. Meanwhile, serum interferon and antibody production was to- 
tally suppressed. The blood leukocytes of mice receiving azathioprine did not 
produce interferon in ~tro. The results indicate that a leading role in the 
pathogenesis of virus infections developing after organ transplantation when 
massive doses of immunodepressants are used for "rejection crises" is played by 
disturbance of the formation of the factors of antiviral immunity. The results 
may be of practical importance for the development of optimal immunodepression 
programs for organ transplantation. 
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Evidence is now accumulating of an increase in the frequency of development of viral, 
fungal, andbacterial infections and the development of malignant tumors in patients under- 
going transplantation of certain organs [5-8, i0, ii]. The widespread use of immunodepres- 
sants, although justifiable from a clinical point of view, also has disadvantages. One dis- 
advantage of every immun0depressant is that it lacks selectivity of action. All not only 
depress the ability of the host to reject the graft, i.e., transplantation immunity, but 
they also give rise to a more or less marked response of the immunity system as a whole. 
The most characteristic example of this is the damage done to the immunological mechanisms 
for protection of the host against various infections. Depending on the type of model, the 
scheme of administration of the immunodepressant, and the substances used, the formation of 
cellular and humoral factors of resistance to infections is variously inhibited. The writers 
showed previously that interferon (IF) formation and antibody (AB) production differ in 
their sensitivity to the action of identical immunodepressants [3, 4]. 

This paper gives the results of a study of the multiplication of certain viruses and 
also of IF and AB formation in animals with depressed immunoreactivity. 

E~ERIMENTAL METHOD 

Noninbred mice weighing 20-25 g were used in the experiments to induce IF and AB forma- 
tion. 

Newcastle disease virus (NDV), strains EM2 and PR8 of type A influenza virus, and Cox- 
sackie A6 virus were used as inducers. The titers of the viruses were: influenza type A/ 
EM2 107 EIDso, 320 ha.u., A/PR8 107 EIDso, 1280 ha.u., and NDV 108 CPDso, 640 ha.u. 
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Fig. 1 Fig. 2 

Fig. I. Effect of azathioprine on multiplication of type A/PR8 influ- 
enza virus in lungs of mice weighing 5-6 g. Virus injected intranasally 
in a dose of 1 LDso (0.03 ml), azathioprine given by mouth in a dose of 
0.i ml daily for 7 days, starting from day of infection with virus. 

Fig. 2. Effect of azathioprine on multiplication of Coxsackie A6 virus 
and antibody production. Coxsackie A6 virus injected intravenously in 
a dose of 1 ml (10 I~ LDso), azathioprine given by mouth in a dose of 
0.i ml daily for 7 days starting from day of infection with virus: i) 
multiplication of virus in heart; 2) in blood; 3) antibody production. 

The methods of induction and determination of IF and AB, of administration of azathio- 
prine, and of determining the multiplication of type A/PR8 influenza and Coxsackie A6 vi- 
ruses were described earlier [1-4]. 

EXPERIMENTAL RESULTS AND DISCUSSION 

The writers showed previously that azathioprine, in a dose of 1250 mg/kg, completely 
suppresses anti-NDV AB formation in mice and lowers the serum IF level considerably [4]. It 
will be clear from Table 1 that a similar pattern was found when various strains of type A 
influenza virus were used as inducers. 

Blood leukocytes of mice receiving azathioprine did not produce IF in response to in- 
duction by NDV (less than 1:4 compared with 1:128 in the control), in confirmation of ear- 
lier observations. When type A/PR8 influenza virus, adapted to mice, was used it was found 
that multiplication of the virus in the lungs receiving azathioprine did not differ signif- 
icantly from its multiplication in the control group (Fig. I). 

Similar results indicating absence of any marked effect of azathioprine on virus multi- 
plication were obtained in experiments with Coxsackie A6 virus (Fig. 2). 

The results thus show that intensive immunodepressive therapy even with massive doses 
of azathioprine (lethal or close to lethal for mice) had no significant effect under the 
experimental conditions used on multiplication of the various viruses. Meanwhile IF and AT 
formation were disturbed to some degree or other. The results obtained with these experi- 
mental models thus suggest that a leading role in the pathogenesis of infections in patients 
with depressed immunoreactivity is played by the disturbance 9f the immunological mecha- 
nisms of resistance to infections. In particular, as the writers also showed previously, IF 
production by blood leukocytes in vitro is affected. Similar results, indicating depres- 
sion of the IF-producing ability of the blood leukocytes of persons undergoing kidney trans- 
plantation followed by immunodepressive therapy have recently been obtained by Rytel and 
Balay [12]. Meanwhile, in "rejection crises" azathioprine is used in very high and near- 
toxic doses, although for only a short time. As the results of the present experiments 
show, these doses not only inhibit transplantation immunity, but also inhibit IF formation. 
The possibility cannot be ruled out that the high frequency of provocation of cytomegalo- 
virus infection after transplantation could be connected with the inhibition of IF forma- 
tion, for IF is known to restrict multiplication of cytomegalovirus [9]. The comparative 
importance of cellular and humoral factors of protection in the pathogenesis of virus in- 
fections varies very considerably. In acute infections, despite its very slight or even 
lack of effect on virus multiplication, azathioprine depresses the formation of antivirus im- 
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TABLE i. Effect of Azathio- 
prine on IF and AB Formation 

IF ~ite~ AB tite~ Inducer vixus (in (in HIT)* 
units) 

Influenza A/EM2 t 432 (( A/EM2+azathioptine 
r A/PR8 <16 

N~V A/PR8+azathiopfine 4096 
NDV+azathioprine 512 

160 
0 

640 
0 

160 
0 

munity. In some infections multiplication of viruses in 
animals with depressed immunoreactivity is, on the con- 
trary, intensified. 

During prolonged administration of immunodepressants 
their effect may be cumulative, so that antivirus im- 
munity is inhibited even more. Azathioprine affects the 
cells of the lymphoid system much more than dividing 
cells of any other type, so that the cellular substrate 
of immunogenesis and of virus multiplication can also be 
differentiated in different virus infections. 

The results described above thus point to the need 
for a more detailed study of IF and AB formation after 

*Hemagglutination inhibition 
test. 

organ transplantation and during proliferation of viruses 
in patients treated with immunodepressants, with the object Of establishing optical schemes 
of administration of immunodepressants alone or in various combinations. Considering that 
.IF production by blood leukocytes in vitro correlates with its formation in vivo [2], this 
process should also be studied in connection with different schemes of immunodepression. 

Since immunodepressants can activate latent infectious (cytomegalovirus, viruses of the 
herpes group), a promising method of prevention of virus infections complicating the post- 
transplantation period could be by the timely administration of IF, because of its broad and 
nonspecific spectrum of antiviral action; no other single preparation can give such an ef- 
fect. 
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