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Summuary. — Patients with tick-borne encephalitis (TBE) had
higher counts of red blood cells (RBC) with micronuclei. The
majority of patients revealed decreased capacity of blood lym-
phoid cells for DNA repair except those with a 2-wave pattern
of the course of disease; in the latter, the DNA repair was signifi-
cantly higher than in healthy donors. Patients with TBE revealed
lower I'-lymphocyte counts due to a decrease in the amount of
T-helper cells (the level of T-suppressors was elevated). The in-
tensity of antibody production against TBE virus was signifi-
cantly enhanced by termination of disease in the majority of
patients. The count of natural killer cells was decreased, particu-
larly at the initial stage of disease. At the time of admission to
hospital the counts of RBC with micronuclei and of T-helper
cells were in reverse proportion. At the terminal stage of disease
the same correlation was noted between RBC counts with micro-
nuclei and the antibody level. At the onset of disease a direct
correlation was noted between DNA repair and B-lymphocyte
and T-helper counts. At the final stage of disease the reverse cor-
relation between the activity of DNA-repair systems and T-sup-
pressor counts was registered. Three months after discharge from
hospital, the indices of micronuclear test, natural killer cell ac-
tivity, and DNA repair returned to normal.
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I'ntroduction

Viruses are known to induce varying cytogenetie disorders in human and
animal cclls (Buzhievskaya, 1984, lyinskikh ef al., 1984). Some viruses have
been demonstrated to inhibit the system of cell DNA repair thereby leading
to eytogenetic aberrations (Zasukhina, 1979). At the same time, the control
of genetic homeostasis of the body involves the immune system as well
(Burnet, 1971). As known, in many virus-induced infections T-immunosup-
pression and lowered counts of nasural killer cells have been reported (Se-
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Results

The rosults of cytogenetic and DNA repair analysis indicate that TBE
patients with one-wave disease course irrespective of its clinical patternfall
into a statistically homogenous group. 1t was shown (Table 1) that patient
with one-wave progression of disease had statistically significantly higher
counts of RBC with micronuclei in their peripheral blood at admission to
hospital and at discharge than had healthy donors (1.6 -+ 0.29, at the onset
and 0.8 + 0.1%, at the end of disease, in comparison to 0.3 + 0.19, in
healthy donors; in both cases p was not lower than 0.05). Before discharge
all patients exhibited decreased indices in the micronuclear test as compared
to its values at admittance, the counts of RB(' with micronueclei returned
to normal only 3 months after the discharge of patients from the hospital
(Table 1), Patients with two-wave type of TBE progression had similar
indices in the micronuclear test.

However, studies of the consequences of UV-stimulated DNA repair re-
vealed that stimulation differed in patients with one- or two-wave pattern
of TBE. Thus, in the case of one-wave type the intensity of repair svnthesis
proved to be 2--3 times as low as that observed in healthy donors. but in
the case of the two-wave pattern of TBE this index was significantly higher
than in control: 5.7 -+ 1.1 following UV-induced stimulation (2.9 -+ 0.4 in
control) and 7.6 1 1.8 following 4-NCO stimulation (3.2 + 0.4 in control).

The analysis of T- and B-systems of immunity demonstrated that in TBE
patients a marked T-immunosuppression was observed against the back-
ground of B-system stimulation (Table 2). The total counts of T-lymphocytes
I ml of blood of healthy donors were 1620 -+ 61 whereas in patients with
TBE at the onset of the disease that index was significantly decreased:
700 -1 58.0 (p < 0.01). Before discharge the counts of T-lvmphocytes
returned to the level observed in controls (Table 2). At the same time it
should be noted that this normalisation took place due to a marked increase
of the total lymphocyte counts in patients as their relative T-lymphocyte
count remained low in all groups of patients examined even 3 months after
their discharge from the hospital (Table 2).

Studies of T-helper and T-suppressor counts indicate a significant disbal-
ance of the immunoregulatory cells. The Th/Ts ratio in controls amounts
to 2.8 while in patients at the onset of the disease T-helper counts were
markedly decreased (the ratio of T'y/Ts was 0.72) while the counts of T-sup-
pressors remained unaltered. After clinical recovery, the number of T-sup-
pressor cells considerably rised in convalescents’” blood while T-helper counts
did not return to the norm (Table 2) and the ratio of T}/Ts remained still
low at the time of discharge (1.04) or even 3 months later (0.58) (Iig. 1).

Correlation analysis of the data obtained showed that some indices of the
body’s immune response were closely related to the indices of the micro-
nuclear tost and DNA repair synthesis (Table 3). Thus, at the onset of the
disease an inverse correlation between the RBC counts with micronuclei and
T-lymphocyte number was noted (r = —0.67; p < 0.05), apparently, it was
accounted for mainly by T-helper cells (r == —0.67; p <2 0.01). A similar
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Fig. 1
Number of T and B rosette-forming cells
in patients with one-wave course of TBE
expressed in absolute (A) and relative (B)
indices
I — at the time of admission; IT — be-
fore discharge from the hospital; ITI —
within 3 months after leaving the hospi-
tal; IV — healthy donors (controls).
1 — number of T-rosette forming cells;
2 — T-helpers; 3 — T-suppressors; 4 —
T-lymphocytes
Significant differences are indicated by
asterisks (- 0.05).
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relationship was noted in the case of antibody producticn intensity as well
(r = —0.56; p < 0.05). The following regulations were observed when DNA
repair synthesis indices and those of immune response were compared: at
onset of disease, a_ significant direct correlation between the counts of

Table 3. The correlation coefficients in comparing the indices of genome instability
and immunoreactivity in TBE patients with one-wave disease pregression

The level of RBC with

Index The index of DNA repair stimu-
micronuclei lation with UV.-radiati‘'n

1 2 3 1 2 3
NK —0.10 -+0.25 —0.17 -+ 0.10
AB —0.10 —0.56%* -+0.40 —0.33
T-lymphocytes —0.57** —0.26 -+0.04 -+0.33 —0.22 +0.65%
B-lymphocytes —0.12 —0.22 -+ 0.22 +0.71* —0.06 +0.53%*
T-suppressor cells +0.49 —0.08 —0.15 +0.01 —0.62* +0.52%*
T-helper cells —0.67*% —0.08 +0.34 4 0.58** -+ 0.49 -+ 0.53**
Total Jeukocyte
count +0.07 +0.34 --0.24 —0.12

Footnote. The asterisks designate statistically significant values of the

The remaining symbols are the same as in Tables 1 and 2.

correlation coefficient.
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Fig. 2
Activity of natural killer cells (in units
A) and the levels of antibodies (HIT
titres — B) to TBE virus (logyy values)
i patients with one.wave course of their
disease
For further explanations see legend to
Fig. 1.
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T-helpers and B-lymphoeytes on the one hand, and the index of repair
Htin‘mlextion on the other hand (r = <-0.538; p < 0.05 and r = --0.71,
)

v

p <2 0.01) was noted. At the final stage of the disease an inverse correlation
was observed between the nul( x of 1L\ A repair stimulation and T-suppres-
sor cell counts (r 062, p <2 0,01,

Three months after diw‘hurge of a patient from the hospital a direct cor-
relation was registered between the index of DNA repair stimulation and the
T-suppressor cell counts (r == --0.52), B-lyvmphoeytes (r == 0.33) and per-
ipheral RBC with micronuclei (p <2 0.05) for all indices. In addition, a di-
rectly proportional correlation was noted between the index of repair stimu-
fation on one hand and the T-lvmphocyvte counts on the other hand
(r F0.65; p o< 0.01).

Discussion

Ax known, micronuclei are formed mainly as a result of one or several
chromosomes lagging behind during the cell division, or in the course of
acentric fragment formation {(Alov. 1964; Ilvinskikh and Ilyinskikh, 1982),
The evidence obtained confirm the results of in vitro studies where TB .
virus induced increased amounts of aneuploid cells or cells with structural
aberrations of chromosomes (ll\mskll\h and Ilyinskikh, 1976). Our results
do not contradict the data obtained in cell cultures in relation to the capacity
of the TBI virus to inhibit DNA repair (Dubinin and Zasukhina, 1975).
However, of interest is the finding that in case of the two-wawe progression
of TBE a paradoxical })hvm)mon(m was observed: enhanced levels of cells
with micronuclei and stimultaneously high values of DNA repair. This
finding indicates that these changes do not have much in common. Indeed,
there is no significant correlation between the indices of the micronuclear
test and DNA repair synthesis (r== -—0.24 at admittance and r = -+ 0.49
at discharge of a patient from ]lmplt.al p > 0.03 in both cases). Apparently.
the changes in the activity of DNA repair s) stem do not affect the appear-
ance of RBC with micronuclei as the latter arise mainly due to disorders
in the achromatin system of cell division of bone marrow eryvthroid series
and the index of DNA repair stimulation was registered in nuclear blood
cells, Enhanced levels of DNA repair synthesis can be possibly related to
higher production of interferon which can markedly stimulate DNA repair
procoesses (Zasukhina, 1079).

We suggested previously that under the influence of the viral infection
eytogenetic disorders lead to immunosuppression mainly in T-system im-
munity (Ilyinskikh, 1986). A number of investigators have reported T-cell
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deficiency in TBE (Kvetkova et al., 1978; Larina and Levkovich, 1981;
Savchenko et al., 1981; Shmatko, 1982; Smorodintsev and Dubov, 1986),
the majority of them agree that TBE virus can replicate in T-lymphocytes
and thymus cells leading to their destruction. One may assume that the
damage of T-cells is simultaneously accompanied by impairment of their
genetic apparatus or that the products formed in the virus-affected cell
exert a mutagenic effect (Ilyinskikh et al., 1984).

Indirect evidence has been reported showing that different subpopulations
of T-suppressors and T-helpers participate in regulating the production of
immunoglobulin subclasses (Ishizaka and Adachi, 1976). Since the antibody
level rose in patients in the course of disease it seems likely that the level
of T-helpers is quite sufficient for B cell-induced activation of immuno-
globulin synthesis, and despite the higher level of T-suppressors, their excess
does not inhibit immunoglobulin biosynthesis. It is possible that some
T-suppressor cells are genetically deficient and their excess is a result of
adaptation of the immune system. In various acute and chronic viral in-
fections (Bastin ef al., 1983) the number of T-suppressor cells increases
conceivably providing for virus persistence and a long-term pattern of dis-
ease. At the same time (Allison, 1977) the T-suppressor inhibit autoimmune
responses leading to chromosomal anomalies (Ilyinskikh, 1980), in addition,
T-suppressors can violate cell generation (Ataullakhanov et al., 1978). It
cannot be ruled out that it leads to decreased killer activity of lymphocytes
in the patient blood (Fig. 2).

The results of the correlation analysis prompt that the genetic changes
registered in patients with TBE are associated mainly with the activity of
humoral immunity since in the case of increased numbers of RBC with
micronuclei and decreased capacity of cells to DNA repair T-helper, and in
the latter case B-lymphocyte counts as well are decreased. At the termin-
ation of the disease higher number of RBC with micronuclei were noted
together with a high level of antiviral antibodies. If in the first case the
evidence obtained on T-helper or B-lymphocyte suppression can be accounted
for by the damage of the genetic apparatus of these cells, there are scarcely
any grounds to interpret in the same way the correlation noted between
a great number of cells with micronuclei and enhanced antibody formation.

In our owinion, it is more relevant to suggest that in addition to higher
amounts of antiviral antibodies, higher production of RBC with micronuclei
is mediated via increased levels of antinuclear antibodies with the ability
to elevate the number of cytogenetically altered cells (Ilyinskikh, 1986).
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