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Abstract

Background. The widespread prevalence of intestinal infections of rotavirus etiology, the
economic damage caused by it and the difficulties of treating patients cause the medical and
social significance of this pathology. Along with this, a herpes virus infection and its negative
effect on the immune response of the human body is a pressing problem. The purpose of the
study is to identify the characteristics of presentation and the course of rotavirus infection in
children infected with herpes viruses, and to establish the characteristics of the reaction of
interleukins in their blood. Subjects and Methods. 38 children aged one to three years with
moderate and severe forms of intestinal infection rotavirus etiology, who received appropriate
treatment were examined. The children were divided into two groups: Group 1 included
18 children who did not have a background infection and Group 2 comprised 20 patients
with acute rotavirus infection who were infected with herpes viruses. Along with the generally
accepted clinical and laboratory examination, the levels of interleukins 1f3, 4, TNFa in the
blood serum in the time course of the disease were determined by an ELISA method for all
children. Results. Assessment of clinical and immunological parameters of rotavirus infection
in children showed that infection with viruses of the herpes group contributed to a less
severity of symptoms of the disease at the initial stage, but longer persistence, which was
probably due to insufficient reaction of proinflammatory interleukins in blood in the acute

period at relatively high levels during the course of the disease.
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Introduction

Intestinal infections (II) are among the most
common children diseases [1, 11]. Their etiological
structure is extremely polymorphic. The causative
factor of the disease may be protozoa, bacteria,
fungi, viruses, etc. [14, 16, 20]. Studies conducted
in recent decades proved the leading role of
viruses in the development of II [3, 17]. Among
them, the dominant role is played by rotaviruses
(RV) [2, 3]. According to WHO statistics, about
125 million cases of rotavirus etiology are
observed in the world every year, and over 500
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thousand children under the age of 5 die from
this pathology [4, 5].

The clinical picture of lesions of the
gastrointestinal tract of rotavirus nature is rather
brightly highlighted in the available literature [2,
3, 9]. However, many scientists have recently
noted its significant changes [6, 7, 12]. Some
authors attribute this to negative ecological state
in many countries and the world as a whole, which
contributes, firstly, to the change of the virus itself,
and secondly, to the formation of immune-
suppressive status in contemporary children [1,
18, 15]. Other researchers believe that changes
in the clinical symptoms of rotavirus infection
(RVI) are due to the additional infection of the
child population, in particular, herpes viruses [ 10,
13,19].
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At the same time, there are very few studies
on clinical and immunological features of RVI in
children infected with the herpes group in the
available literature, and their results are very
contradictory [8].

Meanwhile, in our opinion, research in this
area will reveal the subtle pathogenic mechanisms
of rotavirus pathological process in children
infected with herpes viruses, which will allow to
diagnose background infection in the early stages
of the disease and more reasonably and
convincingly to approach the treatment of patients.

2. Purposes, subjects and methods:

2.1. Purpose: to identify the features of
presentation of rotavirus infection in children infected
with herpes viruses, as well to establish the features
of'the reaction of interleukins in their blood.

2.2. Subjects & Methods

The study involved 38 children aged one to
three years with moderate and severe forms of
intestinal infection of rotavirus etiology, receiving
appropriate treatment in Kharkiv Regional
Children's Infectious Diseases Hospital. Of these,
18 (the first group) did not have a background
infection and 20 (the second group) carried RVI
against the background of infection with various
herpes viruses. The children of these groups were
comparable by sex, age, severity of the disease
and other parameters.

RVI was confirmed using the separation of
rotavirus antigen from fecal masses of patients
by ELISA. The presence of herpes virus infection
(1,2,4, 5, 6 types) was proved by the corresponding
IgM and IgG classes in the blood (ELISA), or
isolation of the virus nucleic acid by Polymerase
chain reaction (PCR).

Children with the latent form of the herpes
virus infection were included in the study. The
latent form of herpes virus infection was established
when specific class G antibodies (IgG) were
detected in the titer above the diagnostic one in
the absence of other markers (IgM-negative,
PCR-negative) and clinical manifestations.

All children were also examined for the
presence of other viral or bacterial pathogens
causing intestinal infections (feces), patients with
a positive result were excluded from the study.
Along with the generally accepted clinical and
laboratory examination, the levels of interleukins
1B, 4, TNFa in the blood serum in the course of
the disease were determined for all children (the
acute period is 1-2 days of illness and the
recovery period is 6-9 days). The results of the
Dr. Kirsanova T.O study (2007) were used as a
control [21].

Standard statistics was used for the data
analysis.

All research methods were conducted in
compliance with legislation on human rights, in
accordance with the current legislation of
Ukraine and international ethical requirements.
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3. Results and discussion

Analysis of clinical data showed that in both
groups of children, the disease mostly began
acutely with an increase in body temperature,
vomiting and frequent loose stools (7able 1).

The increase in body temperature in children
of Group 1 varied on average within 39.11+0.19°C,
while in Group 2 patients it was 38.44+0.17°C
(p<0.05). Catarrhal manifestations in the form
of hyperemia of the mucous membrane of the
oropharynx and serous discharge from the nose
were observed almost equally often in the groups
under investigation, which did not contradict the
results of the clinical researcher O.V. Usachova
(2013) [8]. The number of children not infected
with herpes viruses was recorded from one to
eight to nine days per day (6.23+0.28), while in
children with background infection it was more
often observed one to four times a day
(3,28+0.39) p <0.05.

The stool particles were almost identical in
children compared in groups (p>0.05), although
the nature of calories was largely enterocolitic in
patients infected with herpes viruses, which,
according to some authors, may be due to a
weakening of their immune response and
systemic actions herpes viruses and, as a result,
the involvement in the process of a larger segment
of the intestinal tube [9, 10].

A comparative analysis of clinical
observations showed that children who were not
infected with viruses and herpes had more
marked temperature reactions, with almost the
same severity of catarrhal symptoms and diarrhea
syndrome.

Follow-up of children in the time course of
the disease showed differences in diseases in
groups under comparison (7able 2).

The study showed that in children infected
with herpes viruses, the body temperature
(p<0.05), intestinal dysfunction (p<0.05) persisted
longer, with almost the same, compared with
patients not infected with the herpes group, the
duration of catarrhal events and vomiting.

Considering the identified differences in the
severity of clinical manifestations of RVI at the
beginning of the disease and their duration over
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Table 1
Incidence of the main clinical manifestations of RVI in children
of the groups under investigation
Group 1 (n=18) Group 2 (n=20)
Symptoms of RVI Abs % Abs o
37.0-37.9 °C 2 11.1 4 20
Temperature 38.0-38.9°C 6 333 13 72.2
reaction
39.0-40.0 °C 10 55.6 3 15
Mucous
Catarrhal l;ilé)e}rlzmlrellxof the 11 61.1 12 60
manifestation pPhaLy
Serous discharge 7
38.8 9 45
from the nose
No vomiting 3 16.6 5 25
Frequency
of vomiting 1-4 8 44 .4 12 60
(per day) 5 or more 7 38.8 3 15
Frequency 14 1 5.55 2 10
of defecation 5-8 8 44.4 12 60
(a day) 9 or more 9 50 6 30
Table 2
The duration of the main clinical symptoms of RVI
in children in the groups under investigation
The duration Statistically significant
S FRVI of clinical symptoms (day) difference (pt) P
ymptoms o Group 1 (n=18) | Group 2 (n=20)
M +m M +m
Temperature reaction 3.11+0.61 4.06+1.33 p<0.05
Mucous hyperemia
Catarrhal of oropharynx 3.71£1.04 3.07£0. 8 p>0.05
manifestation | Serous discharge 33241.06 3.07+1.04 p>0.05
from the nose
Vomiting 2.52+0.08 2.35+0.05 p>0.05
Intestinal dysfunction 4.36+0.25 6.12+0.82 p<0.05

time, we conducted studies to determine the
strength of the interleukin response in children of
the groups under comparison (7able 3).

It was found that the severity of the reaction
of pro-inflammatory interleukins (IL-1f and TNF-
,) in children uninfected with herpes viruses was
more pronounced at the onset of the disease (IL-
18 —62.382+3.14; TNF-o - 58.32+4.61) than in
children with additional infection (IL-1(
51.11£2.67; TNF-0-481+2.39) p <0.05. At the
same time, the strength of the response of
interleukin 4 was almost the same (p> 0.05). In
our opinion, it is the more significant reaction of
proinflammatory interleukins in children without

background infection at the onset of the disease
that may explain their more pronounced
temperature response and probably a greater
frequency of vomiting. By the reconvalescence
period, the levels of proinflammatory blood
interleukins in patients with background infection
remained significantly higher than in children not
infected with herpes viruses. The latter seems to
be a marker of not fully completed pathological
process and an argument explaining the
prolongation of clinical symptoms, in favor of
which higher IL-4 numbers may indicate in the
period of early recovery of children who have an
additional infection.
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Table 3
The level of blood interleukins in children
of different groups during the course of the disease
) ) Healthy children
Interleukins Periods
. Group 1 (M+m) | Group 2 (M+m) (pg/ml)
(pg/ml) of the disease (Mm)
acute 62.82+3.14 51.11+£2.67
1B reconvalescence 28.55+2.22 40.06+£1.92 26.41£2.31
acute 38.37+2.15 33.34+2.48
24£2.
4 reconvalescence 26.07+2.63 34.05+2.35 25.24+2.41
acute 58.32+4.61 48.11+2.39
TNF-o reconvalescence 27.92+3.98 37.62+2.18 23.88+2.31
Conclusions significant. These features, apparently, are caused

by the insufficiently pronounced reaction of
proinflammatory interleukins in the blood of children
infected with the herpes viruses at the onset of the
disease and the preservation of their indicators at a
relatively high level during the course of the disease.

Thus, in children infected with herpesviruses,
RVI in the debut of the disease in terms of the
severity of clinical manifestations is inferior to that
in children who do not have background infection.
However, the duration of their presence is more
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