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avtorTa sayuradRebod!

redaqciaSi statiis warmodgenisas saWiroa davicvaT Semdegi wesebi:

 1. statia unda warmoadginoT 2 calad,  rusul an inglisur enebze, dabeWdili 
standartuli furclis 1 gverdze,  3 sm siganis marcxena velisa da striqonebs 
Soris 1,5 intervalis dacviT. gamoyenebuli kompiuteruli Srifti rusul da ing-
lisurenovan teqstebSi - Times New Roman (Кириллица), xolo qarTulenovan teqstSi 
saWiroa gamoviyenoT AcadNusx. Sriftis zoma – 12. statias Tan unda axldes CD 
statiiT. 
 2. statiis moculoba ar unda Seadgendes 10 gverdze naklebs da 20 gverdze mets 
literaturis siis da reziumeebis (inglisur, rusul da qarTul enebze) CaTvliT.
 3. statiaSi saWiroa gaSuqdes: sakiTxis aqtualoba; kvlevis mizani; sakvlevi 
masala da gamoyenebuli meTodebi; miRebuli Sedegebi da maTi gansja. eqsperimen-
tuli xasiaTis statiebis warmodgenisas avtorebma unda miuTiTon saeqsperimento 
cxovelebis saxeoba da raodenoba; gautkivarebisa da daZinebis meTodebi (mwvave 
cdebis pirobebSi).
 4. statias Tan unda axldes reziume inglisur, rusul da qarTul enebze 
aranakleb naxevari gverdis moculobisa (saTauris, avtorebis, dawesebulebis 
miTiTebiT da unda Seicavdes Semdeg ganyofilebebs: mizani, masala da meTodebi, 
Sedegebi da daskvnebi; teqstualuri nawili ar unda iyos 15 striqonze naklebi) 
da sakvanZo sityvebis CamonaTvali (key words).
 5. cxrilebi saWiroa warmoadginoT nabeWdi saxiT. yvela cifruli, Sema-
jamebeli da procentuli monacemebi unda Seesabamebodes teqstSi moyvanils. 
 6. fotosuraTebi unda iyos kontrastuli; suraTebi, naxazebi, diagramebi 
- dasaTaurebuli, danomrili da saTanado adgilas Casmuli. rentgenogramebis 
fotoaslebi warmoadgineT pozitiuri gamosaxulebiT tiff formatSi. mikrofoto-
suraTebis warwerebSi saWiroa miuTiToT okularis an obieqtivis saSualebiT 
gadidebis xarisxi, anaTalebis SeRebvis an impregnaciis meTodi da aRniSnoT su-
raTis zeda da qveda nawilebi.
 7. samamulo avtorebis gvarebi statiaSi aRiniSneba inicialebis TandarTviT, 
ucxourisa – ucxouri transkripciiT.
 8. statias Tan unda axldes avtoris mier gamoyenebuli samamulo da ucxo-
uri Sromebis bibliografiuli sia (bolo 5-8 wlis siRrmiT). anbanuri wyobiT 
warmodgenil bibliografiul siaSi miuTiTeT jer samamulo, Semdeg ucxoeli 
avtorebi (gvari, inicialebi, statiis saTauri, Jurnalis dasaxeleba, gamocemis 
adgili, weli, Jurnalis #, pirveli da bolo gverdebi). monografiis SemTxvevaSi 
miuTiTeT gamocemis weli, adgili da gverdebis saerTo raodenoba. teqstSi 
kvadratul fCxilebSi unda miuTiToT avtoris Sesabamisi N literaturis siis 
mixedviT. mizanSewonilia, rom citirebuli wyaroebis umetesi nawili iyos 5-6 
wlis siRrmis.
 9. statias Tan unda axldes: a) dawesebulebis an samecniero xelmZRvane-
lis wardgineba, damowmebuli xelmoweriTa da beWdiT; b) dargis specialistis 
damowmebuli recenzia, romelSic miTiTebuli iqneba sakiTxis aqtualoba, masalis 
sakmaoba, meTodis sandooba, Sedegebis samecniero-praqtikuli mniSvneloba.
 10. statiis bolos saWiroa yvela avtoris xelmowera, romelTa raodenoba 
ar unda aRematebodes 5-s.
 11. redaqcia itovebs uflebas Seasworos statia. teqstze muSaoba da Se-
jereba xdeba saavtoro originalis mixedviT.
 12. dauSvebelia redaqciaSi iseTi statiis wardgena, romelic dasabeWdad 
wardgenili iyo sxva redaqciaSi an gamoqveynebuli iyo sxva gamocemebSi.

aRniSnuli wesebis darRvevis SemTxvevaSi statiebi ar ganixileba.
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Infectious mononucleosis (IM) is a widespread acute lympho-
proliferative disease caused by Epstein-Barr virus (EBV) and 
characterized by fever, tonsillopharyngitis, lymphadenopathy, 
hepato- and splenomegaly [1,2,4].

In recent years the proportion of IM in the structure of infec-
tious diseases has increased significantly [4,5]. This is due to 
improving the diagnosis of this disease as well as increasing in-
cidence of mononucleosis [5,6]. If earlier only infectious disease 
specialists were engaged in this pathology, now the problem of 
EBV infection is at the junction of many medical specialties - 
pediatrics, infectiology, hematology, oncology, and therapy.

The specific tropism of the EBV to cells of immune system, 
systemic damage of internal organs, a lot of clinical forms of the 
disease, and the absence of specific prophylaxis are the subject of 
study by many scientists [7]. Active proliferation of the virus in all 
lymphoproliferative organs leads to structural changes that affect all 
parts of the immune system (its cellular and humoral links).

Many scientists consider that not only EBV plays the impor-
tant role in the formation of the clinical picture, but also bacte-
ria located on the mucosa of the oropharynx [8,9,10]. Thanks 
to research in recent years, it has been found that 60-80% of 
healthy children have streptococcus on the nasal and oropharyn-
geal mucosa [11].

However, there are practically no articles that would be devot-
ed to the effect of streptococcus on the formation of the cellular 
immunity response in children with IM.

The main protective functions of the immune system are rec-
ognition and elimination of foreign antigenic structures which 
are carried out by immunocompetent cells (lymphocytes), as 
well as macromolecules produced and secreted by them - an-
tibodies (immunoglobulins) [12]. The main role of the destruc-
tion and elimination of antigen in viral infections belongs to cel-
lular defense mechanisms [13]. The ability of viruses to exist 
and multiply inside cells makes them protected from the action 
of antibodies and the complement system [14,15]. To eliminate 
the pathogen, a specific cell-mediated response is required. Its 
specificity is determined by antigen-recognizing CD8-T-lym-
phocytes, which form a clone of effector cytotoxic lymphocytes 
– CTL [16]. 

At the onset of the disease, the control over the spread of EBV 
is carried out mainly by the interferon system and NK cells, 
and then – by T-lymphocytes. Stimulation of FasFasL-mediated 
apoptosis of EBV-infected B-lymphocytes is noted [17]. In the 
case of a favourable course of IM, as the viral antigen load de-
creases, most of the activated T -lymphocytes, having fulfilled 
their function, also die by the mechanism of apoptosis, and the 
rest transform into memory cells [18]. The role of the humoral 
immune response in IM is also important. Antibodies produced 
to various viral antigens block the penetration of the virus into 
sensitive cells and eliminate the virus from the extracellular sec-
tor. In most cases in immunocompetent people, primary EBV 
infection results to clinical recovery. At the same time, the virus 
remains in the human body for life.

In bacterial infections, the main role in the destruction and 
elimination of antigen from the organism belongs to specific 

antibodies, which are produced by plasma cells derived from 
B-lymphocytes, the development and activation of which is con-
trolled by CD22 + [19].

Various violations of the formation, differentiation and as well 
as functioning of immunocompetent cells lead to impaired im-
munological reactions. The last can be responsible for a change 
in the clinical picture, course and outcome of the disease. There-
fore in clinical practice, it is important to determine the number 
of CD3+, CD4+, CD8+ and CD22+ cells [17,19]. This is espe-
cially important for herpes viral infections, because it is proved 
that EBV directly affects the adequacy of the immune response 
and, in many cases, contribute to the development of immuno-
suppression [20].

This study is particularly relevant in children, in whom IM is 
accompanied by the release of pathogenic bacterial flora from 
the nasopharynx, including streptococcus. Frequently, clinicians 
face the question of the advisability of administering antibacte-
rial drugs to patients, the risk of developing a lot of somatic 
diseases in the future. Determining the level of contamination of 
the nasopharynx by pathogenic flora and the state of the cellular 
immunity in patients with IM can help solve these problems.

Purpose of the study – to determine the role of amount of 
streptococci on the nasal and oropharyngeal mucosa in the for-
mation of the cellular immune response in children with IM.

Material and methods. To achieve the goal, 60 children from 
three to seven years old, patients with IM, who were treated at 
the Regional Children’s Infectious Clinical Hospital of Kharkiv, 
were examined.

Persistent EBV infection was diagnosed when the patient had 
high titers of antibodies to the capsid antigen (EBVCA) IgM, 
and/or antibodies to the early antigen (EBV EA) IgG in the dy-
namics of the disease (acute form). Also EBV was detected in 
the saliva or blood of patients by PCR. The results of studies of 
patients for other herpes viruses were negative. 

Patients were divided into groups depending on quantity of 
streptococci on their nasal and oropharyngeal mucosa. In 30 
children (the first group), Streptococcus pyogenes was isolat-
ed in concentrations of 10–5 and higher during bacteriological 
examination of the nasal and oropharyngeal mucosa. Second 
group consisted of 30 patients with contamination of nasophar-
ynx by Streptococcus pyogenes in concentration 10-4 or less. At 
the same time, antistreptolysin was not detected in the blood of 
children of both groups.

In the acute period and in the period of early convalescence 
of IM, levels of populations and subpopulations of peripheral 
blood lymphocytes in children were determined by indirect im-
munofluorescence using monoclonal antibodies to the surface 
antigens of the lymphocytes CD3+, CD4+, CD8+, CD22+. The 
control group consisted of 30 healthy children, similar in age 
and sex.

Statistical processing of the obtained results was carried out 
using computer programs Excel and Statistica 6.0. The reliabil-
ity of the difference of values was revealed using Student’s cri-
terion and Fisher’s method. Differences were considered signifi-
cant at a significance level of p<0.05.
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Results and their discussion. In the acute period, in patients 
of both groups, significant changes in indicators of cellular im-
munity compared with the control group, characterized by a de-
crease in CD3 +, CD4 + CD8 + levels and an increase in the 
CD22 + content (P1<0.05, P2<0.05) were identified (Table 1).

It should be noted that in children with a high degree of dissemi-
nation by Streptococci on the nasal and oropharyngeal mucosa in 
the acute period of the disease there was a significant decrease in the 
number of CD3 +, CD4 + CD8 + comparing on children with low 
levels of contamination of the mucous by Streptococci (P3<0.05). 
The increased levels of CD22 + in blood were more significant in 
children of the first group (P1<0.05, P3<0.05).

Some authors point to a violation of the cellular-humoral reac-
tivity of the body with a tendency to suppress the cell-mediated 
mechanisms and enhancing the humoral mechanisms of the im-
mune response, which is reflected in the clinical and biochemi-
cal manifestations of the disease and leads to its prolonged un-
dulating course. [21,22].

At the same time, other studies have revealed an increase in 
the activity of the cellular component of the immune response in 
children with IM in the acute period of the disease. In our opin-
ion, the immune response in mononucleosis depends on many 
factors, including the patient’s age, activity of the process, viral 
load, the initial background of the patient and the presence of 
comorbidities, etc., and needs further investigation [23,24].

However, these studies concerned children suffering from 
mononucleosis in the form of mono-infection without taking 
into account the presence of coccal flora on the mucous mem-
branes of the nasopharynx and its amount, which may affect the 
immune response of children.

Our studies revealed in both groups in the acute period of IM 
the same type of changes in the cellular immunity, which con-
sisted in a deficiency of immunoregulatory T-lymphocytes and 
an increase in the number of B-lymphocytes that are associated 
with the humoral response.

In the period of early reconvalescence in children of the sec-
ond group, the levels of CD3+, CD4 +, CD8 + cells approached 
the data of control group (P2≥ 0.05), which indicated a trend 
towards normalization of the cellular immunity of patients. This 
did not occur in children with high seeding streptococcus in the 

nasopharynx. In children of the first group, the content of CD3 
+, CD4 +, CD8 + increased in the period of convalescence of IM 
in comparison with the acute period, but was significantly lower 
(P1<0.05) compared with the control group (Table 2). As in the 
acute period, in the period of convalescence of IM in children 
of the first group, we found signs of a deficiency in the cellular 
immune response, which must be taken into account during the 
early recovery stages.

The levels of CD22 + in both groups of observations de-
creased by the recovery period, but remained high compared 
with the control group (P1<0.05, P2<0.05). The obtained results 
indicate the important role of the humoral immune response in 
the stages of recovery of children with mononucleosis.

We have compared the main clinical manifestations in the 
studied groups. The clinical picture of IM in children with a 
high concentration on the mucous membrane of the oropharynx 
Streptococcus pyogenes, was characterized by a higher tem-
perature response in the onset of the disease, more pronounced 
morphological changes in the tissues of the tonsils, a significant 
increase in regional (submandibular, cervical) lymph nodes, 
parenchymal organs - the liver and spleen. In children of the 
first group, the course of the disease was longer (17.56±1.56 and 
13.24±1.37, P<0.05). 

Thus, the identified imbalance of the immune system of the 
body, the patient with IM depending on the detected concentration 
of streptococcus on the nasopharyngeal mucosa, leads to changes in 
the clinical picture of the IM and affects the duration of the disease.

Conclusions:
1. Children who have a streptococcus in concentration of 10-5 

and higher on the nasal and oropharyngeal mucosa show signs 
of partial cellular immunodeficiency, which manifests itself as a 
decrease in the relative content of CD3 +, CD4 +, CD8 + cells, 
which, in our opinion, can be explained by additional antigenic 
effects on the immune status of the child’s body and inhibition 
of the adequate response of the immune systems. 

2. The presence of streptococcus in high concentration on the 
mucosa of the nasal and oropharyngeal in the children with IM 
inhibited certain mechanisms of the cellular response of the im-
mune system, which, in our opinion, may contribute to prolon-
gation of the symptoms of the disease.

Table1. Indicators of cellular immunity in the blood of patients in acute period of IM, (M±m)

Index Firstg roup 
(n=30) Р1

Second group 
(n=30) Р2

Control group 
(n=30) Р3

CD 3+, % 47.16±0.74 <0.05 57.30±0.52 <0.05 60.60±1.20 <0.05
CD 4+, % 30.57±0.42 <0.05 33.86±0.34 <0.05 36.30±0.75 <0.05
CD 8+, % 19.37±0.34 <0.05 23.40±0.39 <0.05 25.70±0.68 <0.05
CD 22+, % 35.60±0.25 <0.05 32.56±0.42 <0.05 17.30±0.79 <0.05

notes: *- P1 – the first group relative to the control group; P2 – reliability of indicators of children of the second and control groups; 
P3 – reliability of indicators of children of the first and second groups.

Table 2. Indicators of cellular immunity in the blood of patients in the period of early recovery of IM, (M±m)

Index First group 
(n=30) P1

Second group 
(n=30) P2

Control group 
(n=30) P3

CD 3+, % 51.03±0.70 <0.05 59.83±0.9 ≥0.05 60.60±1.20 <0.05

CD 4+, % 31.83±0.38 <0.05 35.53±0.34 ≥0.05 36.30±0.75 <0.05

CD 8+, % 21.07±0.46 <0.05 25.40±0.38 ≥0.05 25.70±0.68 <0.05

CD 22+, % 33.97 ±0.35 <0.05 30.36±0.48 <0.05 17.30±0.79 <0.05
notes: * - P1 - the first group relative to the control group; P2 –reliability of indicators of children of the second and control groups; 

P3 - reliability of indicators of children of the first and second groups
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3. Streptococcus pyogenes in concentrations of 10-5 and higher 
on the nasal and oropharyngeal mucosa of a child with IM can be 
responsible for the formation of adverse outcomes of the disease.

4. The immunological differences identified as a result of the 
study can serve as an additional criterion for predicting the dura-
tion of the disease and the choice of treatment tactics, which will 
reduce the percentage of adverse outcomes of the disease and 
outline ways to improve the treatment of patients.

The procedure was done strictly in compliance with the Hel-
sinki Declaration after approval from the Regional Ethical Re-
view Board at Kharkiv National Medical University.
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SUMMARY

THE VALUE OF QUANTITY OF STREPTOCOCCI ON 
THE NASAL AND OROPHARYNGEAL MUCOSA ON 
THE FORMATION OF THE CELLULAR IMMUNITY IN 
CHILDREN WITH INFECTIOUS MONONUCLEOSIS 

1Guz O., 1Kuznetsov S., 1Olkhovska O., 2Olkhovska V.

1Kharkiv National Medical University; 2Kharkiv Medical Acad-
emy of Postgraduate Education, Ukraine

The article presents the results of a comparative analysis of 
the cellular level of the immune response of children with mono-
nucleosis in different periods of the disease of IM in children 
with different degrees of dissemination by streptococcus from 
their nasal and oropharyngeal mucosa. To achieve the goal, 60 
children aged from three to seven years old with patients with 
infectious mononucleosis were examined, who were treated at 
the Regional Children’s Infectious Clinical Hospital of Kharkiv, 
Ukraine. In 30 children (the first group), Streptococcus pyo-
genes was isolated in concentrations of 10-5 and higher during 
bacteriological examination of the nasal and oropharyngeal 
mucosa. 30 (second group) - 10-4 degrees or less. It has been 
established that the presence of streptococcus concentrations 
of 10–5 and higher in the naso-pharyngeal mucosa of patients 
with mononucleosis leads to the development of partial cell 
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immunodeficiency which persists until the period of early 
convalescence. The presence of streptococcus in a concen-
tration of more than 10–5 on the mucous membrane of the 
nasopharynx in patients with IM leads not only to changes in 
the immune response of children, but also affects the severity 
and duration of clinical manifestations of the disease. In our 
opinion, pathogenic flora can also contribute to the forma-
tion of adverse outcomes of the disease this issue requires 
further study. The obtained results must be taken into account 
in treating patients both in the acute period and during the 
stages of convalescence.

Keywords: streptococcus, naso-pharyngeal mucosa, oropha-
ryngeal mucosa, mucous membrane, children with mononucleo-
sis, infectious mononucleosis, cell immunodeficiency 

РЕЗЮМЕ

ЗНАЧЕНИЕ СТЕПЕНИ ОБСЕМЕНЕННОСТИ СТРЕП-
ТОКОККОМ СЛИЗИСТОЙ НОСО- И РОТОГЛОТКИ В 
ФОРМИРОВАНИИ КЛЕТОЧНОГО ЗВЕНА ИММУН-
НОГО ОТВЕТА У ДЕТЕЙ, БОЛЬНЫХ ИНФЕКЦИОН-
НЫМ МОНОНУКЛЕОЗОМ

1Гузь Е.В., 1Кузнецов С.В., 1Ольховская О.Н., 
2Ольховская В.Н.

1Харьковский национальный медицинский университет; 
2Харьковская медицинская академия последипломного об-
разования, Украина

В работе приведены результаты сравнительного анализа 
клеточного звена иммунного ответа детей, больных инфек-
ционным мононуклеозом (ИМ) в различные периоды бо-
лезни  с разной степенью обсемененности стрептококком 
слизистой носо- и ротоглотки. 

Обследованы 60 детей, больных инфекционным монону-
клеозом,  в возрасте от трех до семи лет, которые находи-
лись на лечении в Областной детской инфекционной клини-
ческой больнице г. Харькова. Диагноз ИМ верифицирован 
на основе положительных результатов поиска маркеров 
заболевания методами ИФА  - анти-ВЭБ IgM и IgG и ПЦР 
- выявление ДНК ВЭБ в крови. Иммунный статус больных 
оценивался по показателям относительного содержания в 
крови CD3+, CD4+, CD8+, CD16+, CD22+ клеток (метод 
моноклональных антител). У 30 детей (первая группа) при 
бактериологическом исследовании слизистой носо- и рото-
глотки выделен Streptococcus pyogenes в концентрациях 10-5 

и выше. У 30 (вторая группа) - 10-4 степени и менее. Уста-
новлено, что присутствие стрептококка в концентрации 10-5 

и выше на слизистой назоорофарингеальной зоны больных 
ИМ приводит к развитию парциального клеточного имму-
нодефицита на начальном этапе манифестации патологиче-
ского процесса,  восстановление которого в полной мере не 
происходит к периоду реконвалесценции, что, по всей ве-
роятности, способствует пролонгации симптомов болезни 
и формированию неблагоприятных исходов заболевания. 
Авторы предполагают, что изменение показателей кле-
точного иммунитета в период ранней реконвалесценции 

связано с незаконченным воспалительным процессом в 
организме детей, что в дальнейшем необходимо учиты-
вать при диспансерном наблюдении. Показатели уровней 
CD-клеток могут быть использованы в качестве критери-
ев прогнозирования длительности течения, возможных 
осложнений инфекционного мононуклеоза у детей еще 
на раннем этапе заболевания. 

reziume

cxvirisa da pir-xaxis lorwovanis streptokokiT 
moTesvianobis xarisxis mniSvneloba imunuri 
pasuxis ujreduli rgolis formirebaSi 
infeqciuri mononukleoziT daavadebul bavSvebSi

1e. guzi, 1s.kuznecovi, 1o.olxovskaia, 2v.olxovskaia

1xarkovis erovnuli samedicino universiteti; 
2xarkovis diplomisSemdgomi samedicino gana-
Tlebis akademia, ukraina

kvlevaSi moyvanilia imunuri pasuxis ujredu-
li rgolis SedarebiTi analizis Sedegebi in-
feqciuri mononukleoziT daavadebul bavSvebSi 
daavadebis sxvadasxva periodSi cxvirisa da pir-
xaxis lorwovanis streptokokiT moTesvianobis 
sxvadasxva xarisxis gaTvaliswinebiT.
gamokvleulia infeqciuri mononukleoziT daa-

vadebuli 3-7  wlis asakis 60 bavSvi. infeqciuri 
mononukleozis diagnozi verificirebulia daa-
vadebis markerebis dadebiTi Sedegebis safuZ-
velze imunofermentuli analizis meTodiT. 
avadmyofebis imunuri statusi Sefasda sisxlSi 
CD3+, CD4+, CD8+, CD16+, CD22+ ujredebis Sedarebi-
Ti Semcvelobis maCveneblebiT -  monoklonuri 
antisxeulebis meTodi. 30 bavSvSi (I  jgufi) cx-
virisa da pir-xaxis lorwovanis baqteriologi-
uri kvleviT gamoiyo Streptococcus pyogenes, koncen-
traciiT 10-5 da meti, 30 bavSvSi (II  jgufi) - 10-4  

da naklebi.
 dadgenilia, rom infeqciuri mononukleoziT 

daavadebul bavSvebSi nazoorofaringeuli zonis 
lorwovanze streptokokis arseboba koncentra-
ciiT 10-5 da meti iwvevs parcialuri ujreduli 
imunodefitis ganviTarebas paTologiuri pro-
cesis manifestaciis sawyis etapzeve, risi sru-
li aRdgenac rekonvalescenciis periodisTvis 
ver xdeba, rac xels uwyobs daavadebis simptom-
ebis prolongacias da daavadebis arakeTilsa-
imedo gamosavlis formirebas. avtorebis azriT, 
ujreduli imunitetis cvlilebebi adreuli 
rekonvalescenciis periodSi dakavSirebulia 
daumTavrebel anTebiT procesTan bavSvebis or-
ganizmSi, rac aucileblad gasaTvaliswinebelia 
am bavSvebze dispanseruli dakvirvebis periodSi. 
avtorebi varaudoben, rom CD-ujredebis maCveneb-
lebi SeiZleba gamoyenebul iqnas bavSvebSi in-
feqciuri mononukleozis momdinareobis da misi 
SesaZlo garTulebebis saprognozo kriteri-
umebad daavadebis jer kidev adreul stadiaze.


