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~ ADAPTIVE MECHANISMS OF THE IMMUNE SYSTEM IN CHILDREN iN FAR NORTH -
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ABSTRACT

This article is devoted to the probleme of modem Pediatrics pathology of the immune system in children with complicated vieal infections. The 3. ¢
study was 10 investigate the immune and cytokine status in children with complicated acute respiratory viral infections. The study included 100 chwg
often ili respiratory virys infections ( more than B times per year} from age 0 10 7 years, and 30 children with upper respiratory teact infection; no mas
time per yeat-the control group, The standards of indicators developed by the staff of Immunaogical laboratory Diagnostic ceer of the Ministry of he
Republic Sakha (Yakutia ) together with the Institute of health of the Republic Sakha {Yakutia). Statistical calculations made on the basis of applied
“5A5"and"SPS5" In the analysis of contingency tables (estimates of the correlation of the characteristic and evaluation of significance of differences &
groups) used the criterion of, 2 {Pearson and likelihood ratic and Fisher's exact test. Comparison of mean values was performed mivanale analysis of
using T-student criterion for assessing the equality of mean F-Fisher test to assess equality of variance.

Extreme climatic conditions of the far North have animpact onimmunoicgicat mechanisms, In the analysis of changes of the .muuis(atus revealed the
decline in T-cell level and compaonents of complement in childten with complications of viral respiratory infections. In ctumnmh complicated rey
viral infections rediced cellulas immunity (CD3*, CD4*, CD8*, {D*, CD 22*). In children with complicated respiratory virat infections decrease levels of ¢
(IFN-y FNO-&), indicating about the risk of the formation of complications of respiratory vieal infections. As  result of drug thevagy of broncho-vaxor:
improvement in immune status and the absence of recurrence of respiratory viral infections within the next 3 months after therapy.

s Kay words: immunity, immunctherapy, viral infection, cytokines, immune status, Pediatrics, children, componerits of complemgit, complications,

INTRODUCTION

Complications of viral respiralory infections in children are
caused by abnormal immune system. The functional state of imniune
cells and the ability to torm intercellular cooperation determine
the passibility of resistance to the immune system. Delicie ncy
of these parts of the immunde system develop (.umphmnuns of
viral respiratory infections.

Question effective immunomodulation in children with
viral respiratory infections attracts the attention of clinicians.
The main objective is to reduce the number of viral respiratory
infections.

‘the study of mmunomodu!alum is an important task ni
.umcmporary pediatrics |1, 2, 3. 4],

MATERIAI.S AND METHODS

‘The study incliided 100 children are often ilt respiratory
‘irus infections ( more than 8 times per year) from age 010 7
cirs, and 30 children with upper respiratory tract infection; no
nore than | time per year-the control group. 'the standards of
wicators developed by the staff of Immunclogical laboratory
Yiagnostic center of the Ministry of health of Republic Sakha
vakutia) together with the Institute of health of the Republic
ikha (Yakutia) (tab. I shows the age of children 0 to 7 years).

All studies were conducted in the period of fow temperatures
vinter),

-

we
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Determination of subpopulations of T - and b-lymphaayl
was performed by tlow cylonietry using the “Navios”
monoclonal antibodies.

Determination of mmnumb!ohuhm was carried owt
unit immaolate,

‘the level of IL- 1, IL-13, ENO, IFN i in serum were dutcr o
vsing ELISA mwthod, according to the inskayctions supplies
the kits antibodies. Kits for the determination of interk
by ELISA kits reagents “Pro Con H-1% "Bro Con IF gas
(LLC “Pratein contour™ St. Petersburg), Principles of
phase ELISA based on the {act that the ehzyme horwe
peroxidase, covalently attached 10 antibodies, while mainca
the biological activity (the ability to interact with the sus
l)y binding with immobilized immune eomplex for e
“sensitized”™ holes, which were incubated your sampn '

standard reagents.

Statistical caloulations made on the basis of applied praged
"SAS” and "SPSS” In the amalysis of contingency tables (esti
the correlation of the characteristic and evaluation of sign
of diffcrences between groups) used the criterion of 2 1w
andtlikelihood ratio and Fisher’s exact test. Comparison
values was pesformed univariate analysis of variance wlf
T-student criterion forassessing the equality of mean i &
Lest 1o assess f.qu.lllly of variance. 'The relationship ¢
paramiclers was assessed using coefficients t‘.ﬂhe lmear
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L Indicators of immune status in children of Sakha (Yakutia) in children group long-term and frequently sick,
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#, Indicators of impune status in children of Sakha (Yakutia) in children group long-term and frequently sick after children with complication of respiratory
miection drug therapy of broncho-vaxom,
T -
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pation. 1o assess the relative risk of cach of the indicators . RESULTS AND DISCUSSION
factors and their disiant shades, as well as o select the Extreme climatic conditions of the far North have an impact
meanitigiul combinations ol risk factors used logistic  on immunological mechanisms. n the analysis of changes
ssion (univariant analysis for each of the characteristics  of the immune stalus (table 1) revealed the greatest decline
ely and multiple step-by-step lmlhod {or the totality of - in T-cell level and components of camplement in children
ptom ). with complications of viral respiratory infections. Average
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concentration of the componenis ol complement C3 and
4 in children with complications of acute respiratory viral
intections, lower than in bealthy children of the control group.
In children with complicated vieal respirstory infeclions.
above the level of the CIK than in healthy, reduced the content

of 'N-y FNQ-a. ‘The IgA level decreased in the group of

children with complications of viral respiratory infections.
The levet of 1gM, 1gG did not differ significantly in compared groups
Similar changes: the decrease in the level of JEEN-y FNO-@ shows
adecline iy antivieal delense.

‘The anulysis of the bevel of cytokines revealed the greatest
reduction in the level of TFN. y ENO-a in children with complicated
acute refpiratory viral infections, indicating that the decrease
in antiviral defense.

M0 of the surveyed children long-term and frequently sick
chitilren with complication of respiratory viral infection medication
used broncho - vaxom represemting lofilizot of bacteria that
inhabit bronchial tract. Therapy was carried out by 4 ten day
course (1 caps per day) for three months. Upon completion of the
course of therapy of broncho-vaxonom conducted monitoring
immunc status and revealed the following results.

As 3 result of drug therapy of broncho-vaxon markued
improvement in inunune status and the absence of revurmence
of complicated respiratory viral infections within the next 3
months after therapy.

536

CONCLUSIONS

L In children with complicated respiratory virat infect, o

reduced cellular immunity (CD3', G4, CDE', CI, CD 2,
tn children with complicated  respiratory viral infect. »
decreased levels of cytokines (IEN-y ENO-4), indicating tha: ‘s
decrease in antiviral defense and about the risk of the forni. m
of complications of respiratory viral infection,

2. As a result ol druy therapy of brencho-vaxom mar. ¢
improvement in immune status aned the absence of recurr, .
of respiratory viral intection within the next 3 months e
therapy.
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ABSTRACT
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RODUCTION

Viral hepativis (VEH) is a socially significant disease of a human
ing and is a major causc of chronic liver discase. According to
World Health Organization (Inl. Bull. Ne 164, WHO, 2012)
re are more than 500 million people infected with hepatitis
Bvirus and approximately 150 million - with hepatitis C virus
4,10). Emphatic success in the treatment of chronic hepatitis
ICH), especially chronic hepatitis € (CHC) has been achieved
L 9]. Despite comsiderable propgress in diagnosis, treatment
ad prevention of hepatotrophic vival infections, this problem
far from being solved [ 1, 2, 1]

Only a lew studies were devoted 1o the problem of the prevalence
factors’ol chronic viral hepatitis among native and alien
" population of the Republic of Sakha {Yakatia) { RS {(Y). €11
E groblem In children has not been stadied atall (5, 6, 7). The aim
e this study was Lo investigate the epidemiological features of
BEH in children and adolescents living in hyper-endemic region
n the example of the Republic of Sakha (Yakutia). '

TERIALS AND METHODS

The studies weee conducted an the basis of the Pediatrics Clinic

. o Republican Yospital N1 of National Center of Medicine amd
B of Republic Sakha (Yakutia), "Children’s City Clinical Hospital

2u. ‘The study included data of 1568 paticnts who were in the

spensary with a diagnosis of chronic hepatitis in the period

__h_%_ﬁ___,&._ﬂia.dQ'_DQ,S'Ci..&QK@[?&ZQHJQMKYJL&.f_'!.4

THE PREVALENCE OF CHRONIC VIRAL HEPATITIS IN CHILDREN AND ADOLESCENTS IN YAKUTIA

Dmitrieva I.G'., Munkhalova YAA.' Argunova E.F.', Alexeyeva S.N.', Egorova V.B.", Alexeeva N.N. -

Chronic hepatitis in children represents a serious health and sacial problem, Under the conditions of the hugh prevalence of vical hepatitis in Yakutia epidemiological
pracess has a number of peculiarities. In children chronic hepatitis ofien occurs with minor clinical manifestations, which compiiate diagnosis. The study of the
epidemiological, clinical and laboratory data is animportant task, The aim of the study was to investigate the epidemiological characteristics of chronic hepatitis
in children and adolescents living in hyper-endemic region. Materials and Methods: the study included 1568 patients’ data, registered in the dispensary with a
dizgnosis pf chronic hepatitis in the pesiod from 2000 to 2012. Epidemiological history data of 304 patients with chronic hepatitis were analyzed. The data from
official statistics were used Yor epidemiological analysis, Processing of clinical and laboratory studies was perfarmed using the statistical package 1BM SPSS
STATISTICS 19. Resuit: CH epidemiological features weve identified, including the prevalence of HBV-infection in etiological steucture, the high incidence of the
disease among the indigenous population, a high risk of intra-familial infection with hepatitis € virus, high frequency of perinatal infection with hepatis €
virgs. %t was proposed 10 maximize screening tests for markers of viral hepatitis and.to improve quality control of vacanation. Conclusions: The epidemic process
of viral hepatitis in children and adolescents in Yakutia is characterized by domination of RBV-infection in the structure of chronic hepatitis. The predominance
of the indigenous nationalities among patients with chronic hepatitis 8 and the leading role of family contact in the routes structure of infection transmission
indicates the importance of ethnic and social factors in contraction of the disease.

Wiad Lek 2015, 68 (4), 553-556

tram 2000 10 201 2 Epadennotogical history data of 304 patients
with chirome hepatites were aalyzed. "The group of patients with
chronic hepatitis B (CHEB) made 50.39% (153 children), of whom
in 122 patients HBsAyp was allocated ,in 31 patients (8.9%) in
the presence of a-NVsor and DNA HBY, HBsAg and a-11BsAg
were nof detected . the group with chronic hepatitis C included
V16 patients (38.:4%). The group ot patients with mixed-hepatitis
included 35 patients, accounting tor 1009%. Of these CHIB + €
wits set in 18 patients (0%), CHE ¢ Din 15 (3%) CHEB + C +
12 in 2 (0.7%). For epidemiological amalysis we used dara from
oflicial statistics of the Territorial Rospotrebiadzor of Sakha
{Yakutia}l the Federal State 1lealth Care “Center for Hygiene
and Epidemiodogy inthe Repubhic of Sakha { Yakutia)” When the
diagnosis was inade we ook into account the epidemiological,
<limical, biochemical daa, serological and molecular biological
markers of viral hepatitis. Processing of clinical and laboratory
studies was performed using the statistical package IBM SPSS
STATINTICS 19,

RESULTS

‘The Republic of Sakha {Yakutia) always belonged to the
hyper-endemic regions. ‘Ihe incidence of viral hepanitis in
Yakutia population ol all the vears of observation exceedad
that of the mtional average. by recent vears there has been

significant reduction m the inaidence of virat hepatitis, especially
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acute forms. However, long term epidemiological disadvanlage
lormed a significant layer of the chronically #l patients, who are
a constant source of infection due 1o the fact that CH is a long
tasting chronic discase that goes unnoticed tor many years, The
provalence of the discase, espevially among adolescents remains
unclear, On the basis of indirect evidence it can be judged as
sufficiently high risks of CH infection in children and adolescents,
Thas, the proportion of pregnant women with HBs-antigencmia
tor 2000-2011 was 3.29%, while the dynamics was not tended
o decrease. ‘The frequency of infection with hepatitis C virus
wits 1.1% {1 1], In childhood there is an extremely high risk of
perinatal infection transmission. A large spread of CH in the
adult population of Sakha (Yakutia} (from 120.1 pere 100 thousand
of population in 2003 to 88.4 per 100 thousand of population
in 2011) indicates about the broad contacts of children and
adolescents with these sick people.

-In our study we identified several problems of carly diagnosis
of VI in pediatric practice. These include primarily minimal
clinical disease manifestaiions in the carly stages. In most cases,
the diagnosis was made by chance, when examining a patient
with another discase - in 189 patients, accounting for 62.6%.
Iu 57 cases { 18.9%) diagnosis was put during the examination
of the child's contact with the CVI sick person. The survey,
scheduled on the complaints ol a patient,revealed CH in 56
patients (18.5%). A serious problem is a weak diagnostic base
i the districts of the Republic, Hepatitis viral marker analysis
ofien detects only HBsAg. ‘This may explain much farger number
ol new vases of CHV ynder examination in the Medical aand
Preventive Treatiment acilitivs compared with CHIY (15.3%
and 46.8%, respectively). In addition, in our study we have
shiown that the indusion of a-11Beor screcning can detect
paticnts with HBsAg-negative CHRB. According o our data
the propoction of such patients is 6.8% of all patients with
CHB. The absence of a specialty “Childeen's Infectious Discase
I"hysician” leads (o the [act that children with chronic hepatitis
are not subjected to cegular medical check-up in a dispensary
and are not ebserved properly. This is especially chacacteristic
of Arctic and Subarctic regions ol the country, where a number
ol objectivi factors (low population density, remoteness and
sl size of settfements, a complicated transportation schemw,
sHen nomadic or semi-nomadic way of lile) make it diflicult for
seople to access, not only to the specialist, but also in general

o health care institutions. This conclusion is confirmed by the

inalysis of the distribution of patients with chronic hepatitis
vho are registered with a doctor-hepatologist, by region of

residence. In the regions of the Arctic and Subarcticon.. s
of paticats lives (Table. 1),

Significantinorbidity among adults in Alaykhovsky ¢
wilh CHB L o137 owith CHIC 5353620, Bulunsky & e
with CHB 259900, owith CHIC - 183.30°,, i Nizhoy k0 e
district wath CHB 17937 owith CHIC - 200,47, .
invidence of primary liver caneer in the regon (16,05%,,, 5~
a high level of hepatotrophic viruses infection in popui.. . -
But due to the objective situation people seek treatmes
whun there are serious health problems. At the same hme
of chronic hepativs o children and adolescents in these d,

LT

.

have not been identilicd.

In many regions ol the country, thanks to the introg:. »
of hepatitis B vaccine into the national immunization schi.. .-
the incidence and torms of acute and chronic 1BV.inie. - w
wure significantly reduced. This trend is observed inour v .
(Fig. 2), but despite good imnunization coverage of ch.. e
under 14 years (since 2000 mure than 90%) and a decre .« -
the nuinber of pew cases of hiepatidis B in the Sakha Ry L w
{(Yakutia), CHB is diagnosed in more than half of childs.
adulescents with chronic hepatitis (67.1%).

In anatyzing the distribution of patieats with chronic hy; . o
B, chironic hepatitis Cand mixed bepatitis according to s, «
reveaded a statistically signilicant ditference (p <0.05). Tn the .
of mixed hepatitis the proportion of patients elder than 17 -
was significantly lower than mono-hepatitis. ‘The distnt- .
of paticnts by sex was similar for all hepatitis and statist o
sighiticant ditterences were detected {p> 0.05) (Table. i1

The special leatures of the epidemiological process
inchildresn and adotescemts in the Repubilic of Sakha (Yoo
are undoubtedly include the cthaiicity of patients, Statis
significant ditferences in dhe frequency ol detection a1 o s
CHC and mixed-hepatitis in patients of different ethi, ..
{p <0.05) (lable. HEY were revealed,

"The table shows that in most cases the paticnts with Ui a»
representatives of e indigenous nationalities, Accordingl -
latest census the proportion ol indigenous peoples tthe Yae o,
and the Indigenous sinall - numbered peoples of the Noir «
the RS (Y Y does naot excewd 47%, bat amony children with ohr
hepatitis. it is 71 % af cases. CHB is much more commi -
children and adolescents of the indigenous nationality - in 7 »
of cases. Whereas, with o comparable frequency ol CHC do.
in childrertand adolescents, and indigenous and non-indig. .
S58.7% and 41.3%, respectivedy, This indicates the prescr...

cthnic epidemiological peculiarities of viral hepatitis.

o ot

sble 1. The distribution of patients with chronic hepatitis b, chionic hepatitis ¢, hepatitis b and ixed by region of residennce.
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. The distribution of CH patients by age groups.
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difference is statistically significant p <0.05,

in the analysis of the possible ways ol infection the leading
of famidly contact was delermined, ‘The presence of the
in the patients family was noted in 41.4% of children and
Aescents with chronic hepatitis. There is a direct correlation
tamily contact depending vn the child’s age (p <0.001) and
ctiology of the process {p <0.05) (Table. IV).

CH is often diagnosed in adolescents in the age group over
vears - 45.4%. Al this age the highest number of paticnts
pnosed for the dirst time CHEB was recorded.

CUSSION

this study is the lirst one devoted to the rescarch of the
valence and lactors ol chiromic viral hepatitis in children and
descents in the Republic of Sakha (Yakutia). These incidence
V1T prevalence ol Vi1 markers among biood donors and
». cnant women in the compiex, allow sufficicntly objectively
awcss the epidemiological situation of CH among the aduh
» qulation. Evaluation ol the same Irequency of VI among
Lddren and adolescents is carried ont only on the basis of
dagnosys registration, which creates objective ditficullics in the
lysis of the epidemisiogical situation, However, taking into
sount the direct and indirect data, we have identified some
Jemiological peculiaritics of CH in children and adolescents
g in Yakutia. These include a large share of HBV-infection in
structure of chronic hepatitis. There is the predominance of
£ indigenous nationaitics among paticnts with chronic hepatitis.
according 1o the litest census the proportion ol the indigenous
#-ples (the Yakuts and the Indigenous small-numbered peoples

-

o the Noethih an the BS ¢ does not eaceed 47%, bat among
Children wath chiome hepatites o is 7119 ol cases, Also, i was
dehned that the Lannly contacl accupicd the leading place in
the structure ol tontes tansimisaon, The maximum numbae
of chronic hepabitie Cses was tound in adolescents. The 15k
of infection dramatically mcrcases in adolescence, due to the
spreading ol Inlcclion tract, Smoking, pierding, tittoos sox
are added 1o usual dhildhood Bood-berne intection path
lner period of e, T addition, at the age o1 To voung mien hadl
thurough medical examinaton idduding scrologicad diagzoas
during the Commiission betore mubitary conseripbon. the resadis
showed the value ol cthite and sociad tactars i causing ta
discase. .
CONCLUSION

L The cpidemiological provess ot chrone hepantis in childien
and adolescents in the Republic or Sabbae CYakutia) at presem
has a number of pecehactres. CHB s st the siost liequesd
diagnosis in childien and adoiescents with chironie hepatite.
accotnitieg for 670 A sigiticant rode o the stracture of
CH transntisvion paths an chibdres and adolescents plavs o
fannhy mambor the brogquency of famaly contacts of paticnts
with chironic hepatitis Bowas 43.8% with CHC- 3300 and
mised hepatits 370" there were signiticant diiferences in
the stracture of CEH e cinldeen amd adolescents of diterent
pationaliies. The properoon of mdigenous nationalines among
patients with o epatins Bis 7325 CHB « D 93 30

The sl cusran disease of G s dotected in adoiosoenae,
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Table IV. Family contact and the age of patients with chronic hepatitis.

' ’ -
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: T - >
i L. IR B ; e
? 10 ._....._..,,.._.-.4_.,['.“,.,_ —— _{qi_ e w - 16 33 00’
o years % 1 _ 1 ) b T
114 vear o 158 s 9] 29 05
- v . I 0 e H L B
* n n 2 ¥ 13
 Oierthan 4. % 27 161 Y 95 <04

CHB in 69.9% ol casus, chronic hepatitis C - 61.2%, the mixed
hepatitis - 82.9%.

2. To ensure the availability and quality of care for children and
acdubeseents with chronic hepatitis it is necessary tor improvement
ol UH prismary prevention quitity in children to put mie practice
CHEB vascimation of family members of paticnts with newly
diagnosed chronic hepatitis B in out- paticat departments at the
leved of prinvary health cares to improve the quality of secondary
prevention of CH in children and adolescents rescarch on BEM
et e i faded into medicat examinations, 1o make it mandatogy
tor planped aid emergency hospatadizition in various felds. To
cxpand the séreening by including a-11cor and a-11Bs,
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