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Introduction. Rotavirus infection (RV1) is the most common cause of diarrhea in childhood [1, 2].
According to WHO experts, almost every child during the first three to five years of life suffers from
specified infection, despite on of nationality, race and socio-economic status of the family [8, 14]. The high
frequency of development of severe forms of rotavirus gastroenteritis in young children, the difficulties in
treating patients, and the negative consequences of the disease (imbalance of the gut microbiota, decreased
immune forces of the body, etc.) determine the relevance of this pathology [4, 15]. In recent years, the
interest of scientists has been attracted by the problem of immunopathogenesis of intestinal infections,
including rotavirus etiology, various exogenous and endogenous factors that can change the immune
response of patients and, as a result, the clinical manifestations of the disease and its course [3, 6, 7].
According to a number of authors, one of these factors is the viruses of the herpes group, which are
widespread in the human population, with which a significant portion of children are currently infected [5, 9].

However, there are very few works that would consider the clinical features of the clinical course
of rotavirus gastroenteritis in children infected by herpes viruses in the available literature, and their results
are very contradictory [2,4,12]. Meanwhile, their identification, in our opinion, will contribute to the
development of affordable, clinically justified, informative methods for diagnosing the presence of herpes
virus infection in children with intestinal infections of rotavirus etiology. In addition, the results of studies
to identify the peculiarities of the immune mechanisms of the development of the disease in children
infected with herpes viruses will help to clarify the pathogenetic links in the formation of the pathological
process, which later may be the basis for improving the treatment of patients.
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Purpose: to identify the characteristics of the clinical course of diseases of the gastrointestinal
tract of rotavirus etiology and the immune response of patients infected with herpes viruses.

Subjects & Methods.

Under the supervision were 64 children aged one to three years, patients with moderate and
severe forms of intestinal infection of rotaviral etiology, about which they received appropriate
treatment in the regional children's infectious diseases clinical hospital in Kharkov. Of these, 31 (the
first group) did not have background infection and 33 (the second group) underwent RV against the
background of infection by herpes viruses. Children of these groups were comparable by sex, age,
disease severity and other parameters.

Verification of the diagnosis of RVI was carried out using the allocation rotavirus antigen from
feces of patients by enzyme-linked immunosorbent assay (ELISA) and the corresponding antibodies of the
IgM class in the blood. The presence of herpesvirus infection was proved on the basis of the detection of
IgG antibodies to herpes viruses of types 1,2,4,5,6 in the blood of children. The study did not include
patients with the presence in their blood serum of antibodies of the IgM class (ELISA) and nucleic acid
(PCR) of 1,2,4,5,6 types of herpes viruses. All children were also examined for the presence of other viral
and / or bacterial pathogens of intestinal infections (feces), with a positive result, such patients were
excluded from the examination cohort. Along with generally accepted clinical and laboratory examinations
in the blood of the observed children in the dynamics of the disease (1-2 days and 8-10 days), the levels of
CD3 + (T-lymphocytes), CD4 + (T-helpers), CD8 + (T-suppressors), CD16 + (NK-cells), CD22 + (B-
lymphocytes) cells by immunofluorescence using monoclonal antibodies.

Statistical processing of the results was carried out taking into account the arithmetic mean
and standard error of the arithmetic mean. The reliability of the difference (p) of the two samples was
evaluated by using Student's criterion (t). The calculations were carried out on a personal computer
using Microsoft Excel programme.

All research methods were conducted in compliance with human rights, respectively, the
current legislation of Ukraine and international ethical requirements. As a control, we used the results
of relevant examinations of healthy children received by the applicant of the department
E.S. Olkhovsky (2018) [16].
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Research results and discussion.

An analysis of clinical data revealed that in children of both groups the disease began mainly acutely
with an increase in body temperature, the appearance of vomiting and frequent loose stools (Table 1).

Table 1. The frequency of identification of the main clinical symptoms and their duration in
children of the compared groups

Clinical symptoms I group (n=31) I group (n=33) p
M +m M +m

Level of temperature 39,17+0,21 38, 42+0,18 p<0,05

reaction (°C)

Catarrhal syndrome 28,05+0,21 27,92+0,16 p> 0,05

(occurrence in patients)

The frequency of 6,12+0,29 4,08+0,37 p<0,05

vomiting (day)

The frequency of 7,86+0,25 8,05+0,14 p>0,05

defecation (day)

Duration of fever (days) 2,58+0,33 4,02+0,24 p<0,05

Duration of vomiting 2,52+0,08 2,35+0,05 p> 0,05

(days)

Duration of diarrhea 4,36+0,25 6,12+0,82 p<0,05

syndrome (days)

The increase in body temperature in children of group I ranged on average within 39.17 +
0.21°C, while in patients of group II - 38, 42 + 0.18 ° C (p <0.05). Catarrhal manifestations in the form
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of hyperemia of the mucous membrane of the oropharynx and serous discharge from the nose were
observed almost equally often in the compared groups, which does not contradict the results of clinical
observations O. Usachova (2013) [18]. Vomiting in children not infected by herpes viruses in the
onset of the disease was recorded from one to eight to nine times a day 6.12 + 0.29, while in children
with background infection more often was observed one to five times a day 4.08 + 0.37 (p<0.05).

The frequency of stool was almost the same in children of the compared groups (p>0.05), although
the nature of feces in some patients, infected by herpes viruses, was enterocolitic, which, according to some
authors, may be associated with a decrease in their immunity response to the action of herpes viruses and,
as a result, the involvement of a larger segment of the intestinal tube in the process [17].

A comparative analysis of clinical observations found that in children not infected with Herpes
viruses, the RVI debut is characterized by a more pronounced temperature reaction of patients, a more
significant frequency of vomiting, with almost the same severity of catarrhal phenomena and diarrheal
syndrome. When observing children in the dynamics of the disease, differences in the timing of the
relief of the clinical manifestations of the disease in the compared groups were revealed. (Table 1). We
found that in children infected by herpes viruses, increased body temperature (p <0.05) and
dysfunction persisted for a longer time intestines (p <0.05), with almost the same duration of catarrhal
phenomena and vomiting in comparison with sick uninfected herpes viruses. Given the differences in
the severity of clinical manifestations of RVI at the beginning of the disease and their duration in
dynamics, we investigated the level of subpopulations of T and B lymphocytes in children of the
compared groups during the course of the disease (Table 2).

Table 2. Indicators of cellular immunity in children of comparable groups at different periods
of the disease

Indicators I group (n=31) M +m Il group (n=33) M +m Healthy
children
Acute Period of Acute Period of (M=£m)
period convalescence | period convalescence (n=30)
CD3+% 57,66+1,23 | 59,04+0,88* 51,23+1,94 55,18+0,76*° 60,60+1,20
CD4+,% 30,35+0,43 | 35,66+0,92 30,09+0,32 32,01+1,43*°
’ 36,30+0,75
CD8+,% 22,04+1,61 | 24,94+1,32 29,09+0,34*° | 26,36+2,37 25,97+1,68
CD4+/CD8+ 1,71+£0,51 | 1,68+1,65 1,08+0,62 1,64+0,65 1,52+0,87
CD16+,% 16,09+£1,05 | 19,63%+1,62 15,76+0,65 16,75+1,20 17,30+0,79
CD22+,% 19,43+0,87 | 28,31+0,46°* 20,87+0,14 24,924+0,73 21,03+1,27

Note. °© - reliability of the difference in the performance of children of groups I and Il in comparison
with healthy ones. * - the reliability of the difference in indicators in the comparison of children of
groups I and 11.

In the acute period of the disease in children with rotavirus mono-infection, the levels of
CD3 +, CD4 +, CD8 + did not significantly differ from the corresponding indices of the control group.
Moreover, in children infected with herpes viruses, the relative content of CD3 +, CD4 +
subpopulations of T-lymphocytes was slightly reduced (p> 0.05) with a significantly increased level of
CD8 + T-lymphocytes relative to healthy children and with mono-RVI (p <0.05 ), which coincides
with the data of other authors [10, 11].

In the acute period of the disease, the immunoregulatory index (CD4 + / CD8 +) was increased
in children without background infection relative to the control, in patients with rotavirus
gastroenteritis proceeding against infection with herpes viruses, A | was slightly lower than in the
comparison groups, which is probably due to a more significant increase in their blood levels of CD8
+ T-lymphocytes (p> 0.05).
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The relative content of a subpopulation of T-lymphocytes expressing C16 + on their
membrane was higher in patients with rotavirus mono-infection (p> 0.05).

The low level of CD16 + T-lymphocytes in children with latent herpesvirus infection is
probably associated with the active participation of these cells in the elimination of damaged,
including herpesvirus, host cells. With mixed infections, the energy balance of cells decreases, hence
the more rapid onset of apoptosis. [9]

By the convalescence period, the level of CD3 + and CD4 + T-lymphocytes in children of
both groups increased, however, in patients with background infection it was less significant and did
not reach the level of the control group (p <0.05), in contrast to children with mono-RVI (p > 0.05).
The level of CD8 + cells on the 8-10-th day of illness in children of the first group increased, while in
children of the second group it decreased.

The levels of B-lymphocytes (CD 22+) in children with combined rotavirus infection in the
acute period of the disease did not exceed the corresponding indicators for children with mono-RVI
and amounted to 19.43 + 0.87 and 20.87 = 0.14 (p> 0,05), respectively. During the convalescence
period, there was a significant increase in the level of CD22 + lymphocytes in children with mono-
RVI (28.31 £+ 0.46) compared with patients with background infection 24.92 + 0.73 (p <0.05) and
healthy children 21.03 + 1.27 (p <0.05).

When studying immunological parameters, it was revealed that in patients with mono-RVI
during the disease, the immunity T-system functions in the normal compensation mode, as evidenced
by the absence of significant changes in the parameters relative to the control group. While in children
with combined rotavirus and herpesvirus infection it is hyperegic, which was confirmed by: a decrease
in the relative number of subpopulations of CD3 +, CD4 + and CD 16+ T-lymphocytes against the
background of an increase in CD 8+ cells with a subsequent delay in normalization and decreased CD
22 + in the period of convalescence.

Conclusions. The results of the study indicate that the clinical features of RVI in children infected
by herpes viruses are characterized by less pronounced symptoms of intoxication, which is indicated by
lower level of the temperature reaction of patients and a more rare of vomiting, with almost the same
frequency of bowel movements and the severity of catarrhal syndrome at the onset of the disease.

Moreover, the duration of clinical symptoms of the disease in children with herpes viruses
infection was longer in comparing with group 1.

In our opinion, these features are explained due to the formation of various modes of functioning
of the immune response of children. In patients with mono-RVI, the immune system functions in the
normal compensation mode, and in children with the presence of background infection by herpes viruses in
the hypergical mode. The revealed clinical and immunological differences can be the basis for creating
diagnostic algorithms for the presence of herpesvirus infection in children with rotavirus gatsroenteritis,
and at the same time an argument in favor of revising the scope of therapeutic intervention.
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