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The long-term persistence of Helicobacter pylori infection with the increased concentration of hydrochloric acid and pep-
sins increases the aggressive properties of the gastric juice. These changes may contribute to development of the ulcer dis-
ease. Further progression of the pathological process leads to occurrence of atrophy, intestinal metaplasia, dysplasia, and
may end with gastric cancer. 280 children with chronic gastroduodenal pathology have been examined. The presence of
Helicobacter pylori has been examined by both rapid urease test and urease breath test. The concentration of pepsinogens
in the blood serum and acidity of the gastric juice have been studied in all patients under research. The significant changes
in the secretory function of the gastric mucosa have been revealed in children with chronic gastroduodenal pathology.
The persistence of Helicobacter pylori, increase of the pepsinogens and hydrochloric acid concentration in the gastric
juice leads to development of erosive and ulcerative changes in the mucosa of the duodenum in children. In addition, the
long-term course of chronic gastroduodenal pathology with persistence of Helicobacter pylori may cause development of
atrophic processes in the mucosa in childhood. It can not be always possible to diagnose these changes by using biopsy of
the gastric mucosa. Determination of the level of pepsinogens in the blood serum and diagnosis of Helicobacter pylori by
non-invasive methods can be effectively used as detection of the severity of the inflammation process in the mucosa of the

stomach and duodenum in children.

he Helicobacter pylori (HP)
infection is the main and
recognized factor in development
of chronic gastroduodenal patho-
logy (CGDP) among patients of dif-
ferent age groups. In Russia and
Ukraine the infection among the
adult population is about 70-80%,
and among children, depending
on the age, it is 40-70%. The HP-
infection reaches adult levels to
14-15yearsold [1, 2,9, 10].
The long-term persistence of
HP infection with the increased
concentration of hydrochloric acid
and pepsins increases the aggres-
sive properties of the gastric juice.
These changes may contribute to
development of the ulcer disease
(UD). Further progression of the
pathological process leads to oc-
currence of atrophy, intestinal me-
taplasia, dysplasia, and may end
with gastric cancer. This chain of
events takes a long time. The ques-
tions of formation of the precon-
ditions for further carcinogenic
cascade and the assessment of the
risk at the earlier stages of the
disease are still open. The infor-

mation about the frequency of de-
velopment of atrophic changes in
the gastric mucosa among children
according to different authors are
very contradictory, but the possi-
bility of development of this dis-
ease in children has been accept-
ed by all researchers [1, 4].

The endoscopy with gastro-
biopsy is the main diagnostic me-
thod for verification of the atro-
phic process in the gastric muco-
sa. The modern requirements de-
termine the necessity of taking at
least five bioptic samples from dif-
ferent parts of the stomach. How-
ever, the atrophy is not always pos-
sible to identify by biopsy; it is
usually focal and not always come
into the view of a pathologist [8]. In
addition, conducting gastrobiopsy
is especially difficult in pediatric
practice.

Today there is an alternative
non-invasive method for determi-
ning the level of the gastric secre-
tory function, which is based on
determination of the serum pep-
sinogens (PGs). There is correla-
tion between the level of the se-
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rum PG and the state of the sec-
retory function of the gastric mu-
cosa. PGs are secreted in cells of
the mucous membrane of the sto-
mach and converted to pepsin by
autocatalysis in the presence of
hydrochloric acid. They can be sub-
divided on the basis of their phy-
sical properties into two major
groups: pepsinogen I (PG1) and
pepsinogen Il (PG2). The measu-
rement of PG1 and PG2 in the blood
serum is considered to be one of
the non-invasive biochemical mar-
kers for monitoring peptic secre-
tion and obtaining information on
the gastric mucosa status in pa-
tients. PG1 is synthesized exclu-
sively by the chief cells of the fun-
dus and the body of the stomach.
The major part of PG1 is secreted
into the gastric lumen, but a small
amount can be found in the blood.
PG2 is secreted by all parts of the
gastric mucosa and the proximal
part of the duodenal mucosa. The
PG measurements have been used
as an effective biochemical method
for evaluating and monitoring pa-
tients with CGDP. The levels of PG1
and PG2 in the serum are always
high in normal gastritis, while in
atrophic gastritis they are low. The
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serum concentration of PG2 shows
information about the functional
status of all parts of the stomach.
The average concentration of PG1
in 3 and more points exceeds the
level of PG2. In most gastrointe-
stinal pathologies the ratio between
the PG1/PG2 decreases [5, 7].

Activation of the secretory func-
tion of the stomach increases the
aggressive properties of the gas-
tric juice, which can be exacerba-
ted the inflammatory process in
the gastric mucosa. Against the
background of the long-term per-
sistence of HP infection in children
the part of erosive and ulcerative
gastroduodenal lesions increases
with age. The reduced of concen-
tration of PG1 and PG2 in the blood
serum in the patients with the long-
term CGDP may be associated with
development of atrophic processes
in the mucous membrane of the
stomach.

Serological markers of the ga-
stric mucosa changes have been
studied in detail in adult patients.
Their high information content and
prognostic importance have been
proven in a number of studies [3,
5, 6]. In our country, where HP-
associated CGDP develops in chil-
dren at an early age, it is espe-
cially important to find new op-
portunities to predict their cour-
se. The study of serological mar-
kers of the morphological state of
the gastric mucosa looks most at-
tractive in children due to its non-
invasiveness. However, in pedi-
atric practice survey data are oc-
casional.

The aim of our study was to
investigate the state of the acid-
forming and enzyme-forming func-
tions of the stomach in children
with CGDP.

Materials and Methods

Atthe premises of the Donetsk
City Children Clinical Hospital No. 1
280 patients with CGDP aged from
9 to 17 years old were examined.
All patients were divided into four
groups of comparison: group I -
50 (17.9£2.3%) children with chro-

nic gastroduodenitis (CGD), which
is not associated with HP-infec-
tion (HP-), group I - 50 (17.9+
+2.3%) with CGD associated with
HP (HP+), group Il - 60 (21.4%
+2.5%) with duodenal UD, group
IV - 120 (42.9%£3.0%) with ero-
sive bulbitis (EB). CGDP of the pa-
tients of groups IIl and IV was as-
sociated with HP-infection.

Endoscopy with biopsy of the
antrum and fundus of the stomach
and bulb duodenum was conduc-
ted in all patients to confirm the
diagnosis. The presence of Heli-
cobacter pylori was examined by
both rapid urease test and ure-
ase breath test. HP infection was
diagnosed in the case of positive
results of both methods.

The secretory function of the
stomach was estimated by pH-met-
ry and serologic methods. PG1 and
PG2 levels were detected by the
enzyme-linked immunosorbent as-
say and the PG1/PG2 ratio in the
blood serum was calculated. The
reagents sets of “Vector-best” JSC
(Novosibirsk, Russia) were used.

The manufacturer recommen-
ded to consider the normal con-
centration of PG1 in the serum
within - 30-130 mcg/], PG2 - 4-
22 mcg/l, the PG1/PG2 ratio - 3-20.
Blood sampling for research was
taken in the morning on an emp-
ty stomach.

The statistical analysis of re-
sults was performed using of pa-
rametric and nonparametric me-
thods of the Medstat software
package.

Results and Discussion

The comparison of the indi-
ces of the PG level and the data
of intragastric pH-metry has al-
lowed to evaluate the condition
of the secretory function in chil-
dren with CGDP. The analysis of
PG1 and PG2 levels in the blood
serum in patients of comparative
groups has shown certain changesin
the concentration of enzymes de-
pending on the severity of inflam-
mation in the mucous membrane
of the stomach and duodenum.

The erosive and ulcerative
changes in the duodenum muco-
sa were characterized by increase
of the PG serum concentration.
So, the increased PG1 level in the
blood serum in children with duo-
denal UD was found in 41 (68.3%
+6.0%) patients, it was significant-
ly higher (p<0.001) than in chil-
dren of group I - 10 (20.0+5.7%)
and group II - 18 (36.0£6.8%).
The average value of PG1 in this
group was 134.2+8.7 mcg/], it was
significantly higher (p<0.05) in com-
parison to other clinical groups:
[(87.7+4.9 mcg/],p<0.01),11(101.3+
+5.3 mcg/], p<0.01) and IV (p<0.05).
Increase of the PG2 level was ty-
pical for patients with duodenal
UD. These changes of the PG2 le-
vel indicated the inflammatory pro-
cess of all parts of the stomach and
the proximal part of the duode-
num. Increase of the PG2 concen-
tration was registered in 42 (70.0+
+5.9%) patients with duodenal UD,
it was significantly higher (p<0.001)
compared to group [ - 7 (14.0%
+4.5%) and group II - 15 (30.0%
6.5%). The average level of PG2
in children with duodenal UD was
24.5+1.8 mg/l; it was significant-
ly (p<0.001) higher than in pati-
ents of groups [ (14.7+1.0 mg/1)
and II (17.0+0.9 mg/1).

Increase of the PG1 and PG2
concentration in the blood serum
was determined in 69 (57.5+4.5%)
children with EB, it was more
frequent in relation to group I
(p<0.001) and II (p<0.05). The
average level of the PG1 concent-
ration in children with EB was
111.6+5.4 mg/], it was significant-
ly higher (p<001) than in children
of group I. The average level of the
PG2 concentration in children with
EBwas 20.9+1.1 mg/], it was higher
in relation to children of group I
(p<0.001) and II (p<0.05).

In our study decrease of the
PG concentration considered as
a biochemical marker of atrophy
of the gastric mucosa was detec-
ted only in children with destruc-
tive changes in the duodenal mu-
cosa. The low concentration of PG1
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was diagnosed in 12 (20.0+5.2%)
children with duodenal UD and
in 28 (23.3+£3.9%) patients with
EB. The reduced concentration of
PG2 was observed in 13 (21.7+
+5.3%) and 25 (20.8+3.7%) pa-
tients, respectively. The PG1/PG2
ratios in all these cases were more
than 3 indicating prevalence of the
atrophic process in the antrum of
the stomach. Thus, the atrophic pro-
cess morphologically was diagno-
sedin 11 (18.3+5.0%) patients with
duodenal UD and in 16 (13.3%
+3.1%) children with EB. These
results confirm the fact that de-
crease of the PG concentration in
the blood serum can occur even
at the minimum level of atrophy.
These changes may not come into
the view during the morphologi-
cal study. Decrease of the PG le-
vel may be regarded as an early
marker of atrophy in the gastric
mucosa in children. Characteristi-
cally, the reduced concentration

of PG1 and PG2 was detected in
children older than 15 years with
chronic disease for more than
5 years.

Increase of the hydrochloric
acid level was not always combi-
ned with the increase of the PG
level. However, general trends of
changes in acid and enzyme se-
cretion among the patients with
CGDP were similar. The assess-
ment of acid secretion of the sto-
mach by using pH-metry has con-
firmed the data that the acid-for-
ming function in the majority pa-
tients with CGDP is characterized
by increased acidity of the gastric
juice. The increased acidity of the
gastric juice was detected in 58
(96.7+2.3%) patients with duode-
nal UD, in 106 (88.3+2.9%) pati-
ents with EB. The increased level of
acidity of the gastric juice was re-
vealed in 40 (80.0+£5.7%) children
with CGD (HP+) and in 35 (70.0%
+6.5%) patients with CGD (HP-).
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OLIIHKA CEKPETOPHOI ®YHKIIII IIIJIYHKA Y L[ITEﬁ 3 XPOHIYHOIO TACTPOAYOAEHAJIBHOIO IMATOJIOTIEO
A.B.Hasnvomoes

JoHeybkuii HayioHaabHUll meduyHuil yHieepcumem im. M.Topbkozo

Karwuosi caoea: dimu; xpoHiuHa eacmpodyodeHanbHa namo.iozisi; nencudozeHu; Helicobacter pylori

Tpusana nepcucmenyis Helicobacter pylori ingexyii nopsio 3 nideuwjeHHAM KoHYeHmpayii coAsiHoi kucsa0mu ma nencuHie
NoCu/0€ azpecusHi 81acmugocmi WAyHK08020 COKY, CNpusiiovu 8UHUKHEHHIO 8Upaskoeoi xgopobu. [lodasbuwie npoepecy-
8AHHS NAMO/102i4H020 npoyecy npu3godums do nosisu ampogii, kuwkoeoi memansasii, ducnaasii ma moxce giHiutysa-
mu Ha pak wayHka. 06cmedicerHo 280 dimeti 3 XxpoHiuHo0 2acmpodyodeHaibHoo namooziero. [liaznocmuka Helicobacter
pylori nposodusacs weudkum ypeasHum mecmom 3 6ionciliHum mamepianom ma duxaabHUM ypeasHum mecmom. Busue-
Ha KOHYeHmpayis nencuHozeHig y cupogamyi Kpogi ma KUC/10mHicms WAYHKO8020 COKY Y 8CiX 06cmedxceHUX hayieHmis.
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BusieseHi 3Ha4Hi 3MIHU 8 xapakmepi cekpemopHoi pyHKYii cauzoeoi 06040HKU wayHKaA y dimell 3 XpoHiYHOW0O 2acmpo-
dyodeHanbHow namo.oeieto. Ilepcucmenyis Helicobacter pylori, nidsuwjeHHss koHyeHmpayii nencuHozeHie ma coassHoi
Kucaomu y dimetl npu3zg00sims 0o p038UMKY epo3UuBHO-8UPA3KOBUX 3MIH CAU30801 06010HKU 08AHAOYSAMUNA/I0] KUWKU.
Kpim mozo, mpusaauti nepebie xpoHiuHoi 2acmpodyodeHaabHoi namoozii 3 nepcucmenyiero Helicobacter pylori mosice
BUKAUKAMU po38UMOK ampo@diuHux npoyecig y cau308ili 06010HYi 8ice 8 dumsa4oMmy 8iyi, ujo He 3a8xcdu edaemuvcs dia-
2HoCcmys8amu npu 8UKOpUCMAaHHI 6ioncii ca1u3080i 06010HKU WAYHKA. BusHaueHHs pigHst nencuHozeHy 1 ma nencuHozeHy 2
8 cupogamyi Kposi pazom 3 BUKOPUCMAHHAM HeiHea3usHux memodis diaznocmuku Helicobacter pylori modxce egpexkmus-
HO 3acmocosysamucs 8 AKOCMi 8U3HA4EHHS 8AXCKOCMI nepebiey 3ana/bHO20 npoyecy 8 CAU308itl 060/10HYi WAYHKA ma
deanadysimunaoi KUwWKu 8 dumsyomy 8iyi.

OLIEHKA CEKPETOPHOM ®YHKLIMHU XKEJIYIKA Y JETEWA C XPOHUYECKOM FACTPO/YO/EHA/IbHOM MATOJIOTUEN
A.B.Hasnemos

JoHeykuii HayuoHa1bHGIU MeduyuHckuii yHugepcumem um. M.I'opbkozo

Karouesvle caosa: demu; xpoHuyeckasi 2acmpodyodeHabHasi namoso2usi; nencuHozeHwl; Helicobacter pylori

JaumenvHas nepcucmenyusi Helicobacter pylori-ungekyuu Hapsidy ¢ nogvluleHueM KOHYeHmpayuu coAsIHOU KUuc/a0mol
U nencuHog8 ycuausaem azpeccugHble ceolicmaa jicesay0d0uHo20 COKa, ChOCO6CMEYsl B03HUKHOBEHUIO s136eHHOU 60/1e3HU.
/JlanvHeliwee npozpeccuposaHue namo/i02u4ecko2o npoyecca npugodum K nosie/eHuto ampoguu, Kuwe4Hol Mmeman/a-
3uu, ducnaasuu u mMoxcem GUHUWUPOBAMb pakoMm dceaydka. O6caedosaro 280 demeli ¢ xpoHu4eckoli eacmpodyode-
HasavHol namosoauell. luaznocmuka Helicobacter pylori npogodusiact 6bicmpbiM ypeasHblM mecmoM ¢ 6UONCUUHbIM
Mamepuanom u 0bIXameabHbIM ypeasHblM mecmom. H3yueHa KoHYeHmpayus nencuHo2eHo8 8 Cbl80POMKe Kposu U KUc-
JI0MHOCMb Jice/lyd04HHO20 COKA Y 8CeX 06C/1e008AHHLIX NAYUEHMOB8. Bulsig/1eHbl 3HaUUMe IbHble U3MEHeHUs 8 Xapakme-
pe cekpemopHoll pyHKyuu causucmotl 060104ku xeaydka y demell ¢ XxpoHuUeckoll 2cacmpodyodeHanbHol namoio2uetl.
Ilepcucmenyus Helicobacter pylori, nogvlweHue KoHYyeHmpayuu NencuHo2eHo8 U CoAsIHOU Kucombl y demeli npugodum
K pa3eumurio 3po3u8Ho-s136eHHbIX U3MeHeHUll cau3zucmotl 060104Ku deeHadyamunepcmuoli kKuwku. Kpome moeo, dau-
me/ibHOe meveHue XpoHuU4eckoli 2acmpodyodeHanbHoll namosoauu ¢ nepcucmenyueti Helicobacter pylori moxcem gbl-
38amb pazgumue ampog@uyeckux npoyeccos 8 cAu3ucmotl 060.104kKe yice 8 0emckoM 8o3pacme, Umo He cezda ydaemcsi
duazHocmupogamsv npu UCNOAb308AHUU 6UONCUU CAU3UCMOU 060104KU dceaydka. OnpedeseHue yposHs nencuHozeHa 1
U nencuHozeHa 2 8 CblBOpomMKe Kposu emecme € UCh0/1b308AHUEM HEUHBA3UBHLIX Memodos duazHocmuku Helicobacter
pylori moscem 3gpdpekmusHo npumeHsIMbCS 8 Kayecmeae onpedeeHUs Msjicecmu meyeHusl 80cna/AUMebHO20 npoyecca
8 causucmoli o6os10uke Jtceaydka u deeHadyamunepcmHoll KUWKU 8 demckoM so3pacme.
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