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Abstract
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 the clinical picture 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.
To achieve the goal, we examined 38 children aged one to three years with moderate and severe forms of intestinal infection
rotavirus etiology, received appropriate treatment. The children were divided into two groups: the first group - 18 children did not have a background infection and the second group - 20 patients with acute rotavirus infection, were infected with herpes viruses.

Along with the generally accepted clinical and laboratory examination, the levels of interleukins 1β, 4, TNFα in the blood serum in the dynamics of the disease were determined by an ELISA method for all children.
  When analyzing the clinical and immunological parameters of rotavirus infection in children, it was established that infection with viruses of the herpes group contributes to a less severity of symptoms of the disease at the initial stage, but to save them longer, which is probably due to insufficiently pronounced reaction of proinflammatory interleukins in children’s blood in the acute period them at relatively high levels during the course of the disease.
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Особливості клінічного перебігу ротавірусної інфекції у дітей
інфікованих герпесвирусами і реакції інтерлейкінів їх крові
М.Ю.Слєпченко
Широка розповсюдженість кишкових інфекцій ротавірусної етіології, спричинені нею економічні збитки і труднощі терапії хворих обумовлюють медичне і соціальне значення зазначеної патології. Поряд з цим, актуальною проблемою є герпесвірусна інфекція і її негативний вплив на імунну відповідь організму людини. Мета дослідження полягає у виявленні особливостей клінічної картини і перебігу ротавірусної інфекції у дітей, інфікованих герпесвирусами, а також, встановлення особливостей реакції інтерлейкінів їх крові.
Для реалізації мети нами було обстежено 38 дітей у віці одного - трьох років, хворих на середньотяжкі і тяжкі форми кишкової інфекції ротавірусної етіології, з приводу якої вони отримували відповідне лікування. Діти були розділені на дві групи: перша група - 18 дітей не мали фонового інфікування і друга група- 20 хворих, що переносили РВИ на тлі інфікування їх різними герпесвирусами. Поряд із загальноприйнятим клініко-лабораторним обстеженням усім дітям визначалися рівні інтерлейкінів 1β, 4, ФНО в сироватці крові в динаміці хвороби імуноферментним методом.
  При аналізі клініко-імунологічних параметрів ротавірусної інфекції у дітей встановлено, що інфікування вірусами групи герпес сприяє меншій вираженості симптомів хвороби на початковому етапі, але більш тривалого їх збереження, що, ймовірно, обумовлено недостатньо вираженою реакцією прозапальних інтерлейкінів крові дітей в гострий період, і збереженням їх на відносно високому рівні протягом хвороби.
Ключові слова: діти, герпес- і ротавірусна інфекції, клініка, цитокіни.
Особенности клинического течения ротавирусной инфекции у детей

инфицированных герпесвирусами и реакции интерлейкинов их крови
М.Ю.Слепченко
Широкая распространенность кишечных инфекций ротавирусной этиологии, наносимый ею экономический ущерб и трудности терапии больных обуславливают медицинское и социальное значение указанной патологии.  Наряду с этим, актуальной проблемой является герпесвирусная инфекция и ее негативное влияние на имунный ответ организма человека. Цель исследования заключается в выявлении особенностей клинической картины и течения ротавирусной инфекции у детей, инфицированных герпесвирусами, а также, установлении особенностей реакции интерлейкинов их крови. 

Для реализации цели  нами было обследовано 38  детей в возрасте одного - трех лет, больных  среднетяжелыми и тяжелыми формами кишечной инфекции

ротавирусной этиологии, по поводу которой они получали соответствующее лечение. Дети были разделены на две группы: первая группа - 18 детей не имели фонового инфицирования и вторая группа - 20  пациентов, переносили РВИ на фоне инфицирования их различными герпесвирусами. Наряду с общепринятым клинико-лабораторным обследованием всем детям определялись уровни интерлейкинов 1β, 4, ФНОα в сыворотке крови в динамике болезни иммуноферментным методом.
  При анализе клинико-иммунологических параметров ротавирусной инфекции у детей установлено, что инфицирование вирусами группы герпес способствует меньшей выраженности симптомов болезни на начальном этапе, но более длительному их сохранению, что, вероятно, обусловлено недостаточно выраженной реакцией провоспалительных интерлейкинов крови детей в острый период, и сохранением их на относительно высоких цифрах в течении болезни.
Ключевые слова: дети, герпес- и ротавирусная инфекции, клиника, цитокины.
Introduction
One of the most common childhood diseases are intestinal infections (II) [1,11]. The etiological structure of them extremely polymorphic. The causative factor of the disease may be protozoa, bacteria, fungi, viruses, etc. [14,16,20]. Thanks to research conducted in recent decades, proved the leading role of viruses in the occurrence 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 have been observed in the world every year, and over 500 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 recently noted its significant changes [6,7,12]. Some authors attribute this with negative dynamics of the ecological state of 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].

At the same time, there are very few studies on the establishment of the 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 pathogenetic mechanisms of the formation of the 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 the clinical picture and the course 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 observation included 38 children aged one to three years, patients with moderate and severe forms of intestinal infection of rotavirus etiology, treated appropriate treatment in the conditions of the regional children's infectious diseases hospital in Kharkiv. 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.
        Verification of the diagnosis of RVI was carried out using the selection rotavirus antigen from fecal masses of patients by ELISA. The presence of infection with herpes viruses (1, 2, 4, 5, 6 types) was proved on the basis of detection in the blood of children (ELISA) of the corresponding antibodies of the IgM and IgG classes, and the isolation of the virus nucleic acid by polymerase chain reaction  (PCR). The study included children with latent herpes virus infection. 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 survey cohort. Along with the generally accepted clinical and laboratory examination, the levels of interleukins 1β, 4, TNFα 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). As a control, we used the results of relevant surveys of healthy children received by the candidate of the department Olkhovskiy E.S. (2018).
       Statistical processing was performed on a personal computer using Microsoft Office Excel 2010 (US). Statistically significant results were considered p <0.05.

  All research methods were conducted in compliance with 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, the appearance of vomiting and frequent loose stools (Table 1).
Table 1.                       
The frequency of detection of the main clinical manifestations of RVI in children of the compared groups.
	Symptoms of RVI
	I group. (n=18)
	II group. (n=20)



	
	Abs
	 %
	Аbs
	 %



	Temperature
reaction

	37,0-37,9 ºС
	2 
	11,1
	4
	20

	
	38,0- 38,9ºС 
	6
	33,3
	13
	72,2

	
	39,0-40,0 ºС 
	10
	55,6
	3
	15

	Сatarale manifestation
	Mucous hyperemia
of oropharynx
	11 
	61,1
	12
	60

	
	Serous discharge
from the nose 
	7 


	38,8
	9
	45

	Frequency of vomiting (per day)

 
	 No vomiting
	3 


	16,6
	5
	25

	
	1-4 
	8
	44,4
	12
	60

	
	5 or more
	7
	38,8
	3
	15

	Frequency
Defecation (in
day) 
	1-4 


	1
	5,55
	2
	10

	
	5-8 
	8
	44,4
	12
	60

	
	9 or more
	9
	50
	6
	30


The increase of body temperature in children of group I varied on average within 39.11 ± 0.19 ° C, while in patients of group II 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 comparative groups, which does not contradict the results of the clinical observers Usachova O.V. (2013). 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 did not have infected viruses, and herpes, which have more pronounced temperature reactions, with almost the same severity of catarrhal symptoms and diarrhea syndrome.
          When observing children in the dynamics of the disease revealed differences in diseases in comparable groups. (Table 2).

Table 2  
The duration of the main clinical symptoms of RVI in children from the compared groups
	Symptoms of RVI

	The duration of clinical symptoms (day)
	statistically significant difference (pt) Р

	
	I group  (n=18)

M ±m
	II group  (n=20)

M ±m
	

	Temperature
reaction
	3,11±0,61
	4,06±1,33
	р<0,05

	Сatarale manifestation
	Mucous hyperemia
of oropharynx

	3,71±1,04  


	3,07 ±0, 8
	р>0,05

	
	Serous discharge
from the nose
	3,32±1,06
	3,07±1,04
	р>0,05



	Vomiting
	2,52±0,08
	2,35±0,05
	р> 0,05

	Intestinal dysfunction
	4,36±0,25
	6,12±0,82
	р<0,05




We found that in children infected with herpes viruses, the body temperature  (p <0.05), intestinal dysfunction (p <0.05) remained 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 time, we conducted studies to determine the strength of the interleukin response in children of the compared groups (Table 3).

Table 3

The level of blood interleukins in children of different groups during the course of the disease

	Interleukins (pg/ml)
	Periods of illness
	I group (M±m)
	II group (M±m)
	Healthy children (pg/ml)
(М±m)

	1β
	acute

	62,82±3,14 
	51,11±2,67
	26,41±2,31



	
	reconvalescence
	28,55±2,22 
	40,06±1,92
	

	4
	acute
	38,37±2,15
	33,34±2,48
	25,24±2,41

	
	reconvalescence
	26,07±2,63
	34,05±2,35
	

	TNF-α
	acute
	58,32±4,61
	48,11±2,39
	23,88±2,31



	
	reconvalescence
	27,92±3,98
	37,62±2,18
	


It was found that the severity of the reaction of pro-inflammatory interleukins (IL-1β and TNF-α) in children uninfected with herpes viruses was more pronounced at the onset of the disease (IL-1β - 62.382 ± 3.14; TNF-α - 58.32 ± 4.61) than in children with additional infection (IL-1β 51.11 ± 2.67; TNF-α-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 remain significantly higher than in children not infected with herpes viruses. The latter seems to be a marker of an incompletely 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.
Conclusions
            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 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.
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