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Introduction. One of the important and unresolved issues of pediatric gastroenterology remains study of inflammation mechanisms
of the stomach’s mucosa, as well as factors that regulate inflammatory reactions. Nowadays, there are many studies devoted to the research
of the nuclear role of factor kappa B (NF-kB) in the regulation of the level of gene expression that control proliferation, cell apoptosis,
angiogenesis, and determine the nature and expressiveness of the inflammatory process in adults. However, there are no conclusion regardless
the role of NF-kB in the regulation of the mechanisms of inflammation development in the stomach’'s mucosa of chronic gastritis (CG)
in children.

Purpose — to study the level of NF-kB activity depending on the degree of gastric mucosa inflammation of chronic gastritis in children.
Materials and methods. \We observed 76 children aged 8-16 years with verified chronic gastritis. To verify the diagnosis, all children
underwent a morphological examination of the stomach’s mucosa in the fundal and antral departments of the stomach. An indirect streptavidin-
peroxidase method of protection using polyclonal antibodies to NF-kB was used for immunohistochemical research.

Results. On the basis of the morphological study of gastric biopsies, we discovered inflammatory changes based of lymphocytic
infiltration, microcirculatory disorders of the stomach’s mucosa with the subsequent development of stroma lamina propria fibrosis. During
the immunohistochemical study of gastric biopsies, a high level of NF-kB expression was noted in the cytoplasm with a pronounced degree
of inflammation, atrophy, and lymphocytic infiltration of the stomach’s mucosa.

Conclusions. The results of the study indicate the morphological signs of the formation of an early chronic inflammatory process in gastritis
in children. The transcription factor NF-kB determines the level of inflammatory activity and plays a leading role in the mechanism of development
of chronic gastritis in children.

The research was carried out in accordance with the principles of the Helsinki Declaration. The study protocol was approved by the Local Ethics
Committee of the participating institution. The informed consent of the patient was obtained for conducting the studies.

No conflict of interests was declared by the author.

Keywords: children, chronic gastritis, nuclear factor kappa-B.

Ponb NF-kB y mexaHiaMax po3BUTKY 3anajieHHs C/I30BOI 000JIOHKM LUJTYHKA B AiTen
B.l. Bo6poBa
HauioHansH1ii meanyaHmin yHisepceuteT imeni O.0. boromonbuga, M. Knis, Ykpaina

Betyn. OaHVM i3 BXAMBUX | HEBUPILLEHVX NUTaHb ANTAYOI raCTPOEHTEPOOrii 3aNMLIAETECA BUBHEHHA MEXaHi3MIB 3ananeHHs CaM3oBOi
o6onoHku wnyHka (COLL), a Takox ¢akTopi, ski perynioloTb 3ananbHi peakuji. Ha Tenep npoBeagHO 3HauHy KifbKiCTb AOCAIAXKEHb, Npu-
CBAYEHVIX BVBYEHHIO pONi aaepHoro dakrtopa kana B (NF-kB) y perynguii pisHsg ekcrnpecii reHis, Wwo KOHTPOSMoTe Nposidepadio, anontos
KNITUH, aHrioreHes, BU3Ha4valoTb xapakTep i BUpasHiCTb NPOLECY 3ananeHHs B 4OPOCNX. BOAHOYAC He ICHYE eAMHOI TOYKI 30pY Ha posib NF-kB
y perynauii mexaHiamis po3sutky 3ananeHHa COLL npu xpoHivHoMy ractpuTi (XIN) y aiTeit.

MeTa — BuB4NTY piBEHb akTVBHOCTI NF-kB 3anexHo Biag, ctyneHa 3ananeqHs COLL npw X[y aiten.

Martepianu Ta meTogu. lia Halwnm cnoctepexerHHsm 6yno 76 aiten Bikom Bia 8 no 16 pokis i3 BepudikoBaHuM aiarHozom XI™y nepiofi
3aroctpenHs. Ang Bepudikauji giarHo3y BCIM AiTSM NpoBeaeHO MopdonoriyHe gocniaxeHHs COL dyHAansHOro, aHTpanbHOro Biadinis.
Ona iIMyHOrCTOXIMIYHOIO AOCNIAXEHHS 3aCTOCOBAHO HEnpsaMUA CTPENTaBUANH-NEPOKCAA3HUI METOA, 3a0apBNEHHST 3 BUMKOPUCTAHHSAM
nosniknoHanbHKx aHTuTin 40 NF-kB («DAKO», JaHiq)

Pesynbratu. Ha niacrasi npoBeaeHoro MopdonoriyHoro aocnigxeHHs 6iontaris COLL BUABNEHO BUpaxeHi 3ananbHi 3MiHK Ha Ti NiMOoum-
TapHoi iHpINbTpauii, MikpoumpkynaTopHi nopyweHHa COLL 3 nogansLivm po3suTKoM ¢ibpo3dy CTPOMM BfacHOi NnacTnHku. 3a AaHnUmu iMyHO-
FCTOXIMIYHOIO AOCIAKEHHS DIONTATIB LWNYHKa BIAMIYEHO BUCOKMIA piBeHb ekcnpecii NF-KB y Ltonnasmi nprn BUpaxeHoMy CTyneHi 3ananeHHs,
arpodii Ta nimboumTapHin iHdinstpaui COLL.

BucHoOBKM. Pesynstati npoBeAeHOro A0CNIAXKEHHS BKa3yIOTb Ha MOPMONOriYHi 0COOANBOCTI POPMYBAHHA PAHHBLOIO XPOHIYHOMO 3ananbHO-
ro Npouecy Npw ractpuTi 8 aiter. Maktop TpaHckpunuii NF-kB Br3Havae piBeHb akTMBHOCTI 3ananeHHs i Bigirpae NpoBiaHy posib Y MexaHi3mi
po3suTky X'y OiTen.

JocnigxeHHa BMKOHAHO BIANOBIAHO A0 NPUHUMMIB FenbCiHCHKOI Aeknapatdi. [poToKon A0CNIAXEHHS yxBaneHO JIOKanbHUM eTUHHUM KOMITE-
TOM 3a3Ha4eHoi B pobOTi yCTaHOBW. Ha NpoBeAeHH:A AOCIAXEHb OTPUMAHO IHPOPMOBAaHY 3rofly 0arbkis, AiTeN.

ABTOP 3asBASE NPO BIACYTHICTb KOHMAIKTY IHTEPECIB.

Kniouosi cnosa: i1V, XDOHIYHWUI raCTpUT, SAEPHUI hakTop kana B.

nalysis of inflammation mechanisms and ~ diseases. According to the literature, there

factors mediating inflammatory reactions

remains one of the most important
and non-conclusive pediatric gastroenterology
points. Inflammation is the defense mechanism
of an organism to infection or tissue injury,
characterized by involvement of immune cells and
plasma proteins. In case of timely termination,
itisauseful process;butnon-regulatedinflammatory
reactions can impose excessive or long-term tissue
damage, leading to acute or chronic inflammatory
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are plenty of inflammation mediators, including
nuclear factor kappa B (NF-kB) as a key mediator,
that induces pro inflammatory genes and functions
at both innate and adaptive immune cells [3,5,7,9].
Analysis of scientific data has revealed activation
of NF-kB transcription factor by the inflammatory
or non-inflammatory triggers on epitheliocytes,
dendritic  cells, macrophages, neutrophils
of gastrointestinal tract. NF-kB directly mediates
the level of expression of mRNA bioactive
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molecules, such as chemokines and molecules
of adhesion, that play a key role in the development
of inflammation [1-3,11-13].

According to NF-kB role in the development
of Helicobacter pylori (H. pylori) associated gastritis
(HAG), the level of expression of NF-kB was
much higher in HAG, compared to non-HAG. The
authors pointed out the correlation between the
level of NF-kB expression and histological changes
of gastric mucosa [1,6,8].

In the past few years, a lot of research has taken
place in the role of NF-kB in regulating the level
of gene expression, that control cell proliferation,
apoptosis, angiogenesis and determine type and
severity of inflammation in adult patients [10,14].
Asamatter of fact, there is no common point of view
on a role of NF-kB in regulation of inflammation
in children. There are specific differences between
clinical course of children and adults. Proliferation
and differentiation of cells that take place during
childhood create a background of decreased ability
of a child to localize inflammation [1,3,6,8].

Listed data is a proof to study morphological
and immunohistochemical patterns of gastric
mucosa inflammation due in chronic gastritis (CG)
in children.

The purpose of the work — to study the level
of NF-xB activity depending on the degree of
gastric mucosa inflammation of CG in children.

Materials and methods of the research

We investigated 76 children aged from 8 to
16 with verified diagnosis of acute exacerbation
of CG.

Investigations have been carried out with a
strict adherence to basic statements of the GCP
Council of Europe Convention on Human right and
biomedicine and basic statements of Ethical principles
for medical research involving human subjects of
World Medical Association Declaration of Helsinky.
Esophagogastroduodenoscopy (upper endoscopy —
UE) withatarget biopsy of stomach’s mucosa has been
performed in all children to verify the diagnosis with
the help of morphological and immunohistochemical
investigation. To assess histological changes of
stomach’s mucosa a tissue fragments were stained
with hematoxylin, eosin and picrofuchsin by van
Gieson’s. For immunohistochemical examination,
sections 4—6 pm thick were applied to Super Frost
Plus adhesive slides and an indirect streptavidin
peroxidase staining method was used.

When interpreting immunostaining using
monoclonal antibodies to NF-kB (DAKO,
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Denmark), the prevalence and intensity of the
reaction was evaluated by a semi-quantitative
method in points from 0 to 3 as follows:

a) prevalence:

1) 0 — no coloration;

2) 1 — less than 10% of positively stained cells;

3) 2 — more than 10% and less than 50%
of positively stained cells;

4) 3 — homogeneous staining of more than 50%
of cells;

b) the intensity of the reaction:

1) 0 — no visible color;

2) 1 — weak color;

3) 2 — moderate color;

4) 3 — expressive color.

Visualization of H. pylori was performed with
Romanovsky—Himze stain.

Statistical processing of the results was
performed according to generally accepted methods
of variation statistics.

Results and discussion of the research

The diagnosis is verified by histological
examination of fundal and antral mucosa.
Morphological assessment of stomach’s mucosa
bioptates revealed, that 41.4+9.1% of examined

patients had significant extent of mucosal
inflammation, 37.9t9% — moderate extent
of inflammation and 20.7+7.5% — mild extent

of mucosal inflammation. Atrophic changes were
found in 6.9+4.7% of patients. According to the
analysis of the cellular composition of the infiltrate,
almost half of the tissue specimen (52.2£10.4%)
consisted mainly of lymphocytes, 30.4+9.6% were
presented with combination of neutrophilic and
plasmocytic infiltration, 17.4+4.6% — lymphocytic
and eosinophilic infiltration.

Mild extent of mucosal inflammation was
associated with mucosal abnormalities presented
with shallowing of foveolae, flattening of rollers,
perivascular swelling signs. Lamina propria
is mildly infiltrated with neutrophils and plasma
cells, localized mainly at superficial layers of
mucosa and inside the rollers, glands are densely
located with signs of edema (Fig. 1).

The moderate extent of fundal and antral
mucosa inflammation is presented with more
severe (in comparison to mild extent) lamina
propria infiltration with lymphocytes, neutrophils,
eosinophils. Areas of lamina propria comprised
solitary glands. Superficial epithelium had foci
of flattening. Distrophic changes of epitheliocytes,
areas of perivascular  swelling, erosions,
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Stroma fibrosis, x400a

hemorrhages and microtromboses were specific
for moderate extent of inflammation. Foci of
mucosal hypotrophy with decreased number
of glands, impaired architectonics, shallowing of
pits and flattening of rollers were detected (Fig. 2).

Significantextentofinflammation wasassociated
with mucosal disorders presented with shallowing
of foveolae and flattening of rollers in all samples.
Superficial epithelium was found to be with areas
of desquamation and foci of flattening. Lamina
propria was densely infiltrated with lymphocytes,
solitary eosinophils and neutrophils with areas of
swelling anad hemorrhages in all bioptates Fibrotic
foci sized from 50—-70 um to 100—150 pm, areas
of proliferating fibroblasts and thin collagen fibers
with unclear outlines in basal and superficial parts
were detected in lamina propria. Lamina propria
glands were situated unevenly, some of which had
deteriorated architectonics (Fig. 3).

Atrophic changes of mucosa were detected
mainly in antrum, associated with significant extent
of inflammation, presented with mucosal thinning,
frequently diffuse. Epithelium is considerably
flattened, lamina propria glands are located sparsely
and unevenly. Areas of fibrous tissue were detected
instead of glands, with size ranging between
1-2 rollers (Fig. 4).

Diagnosis of H. pylori infection was performed
histologically in 76 patients. As a result, the
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Fig. 2. Histology of moderate extent of inflammation. Erosion,
hemorrhages, x200

Fig. 4. Histology of significant extent of antl inflammation.
Focal atrophy, X100

W

|
va
L,

Fig. 5. Histology of moderate extent of mucosal inflammation of antrum.
Mild extent of H. pylori carriage. Hymze staining, x100

level of contamination by H. pylori was 27.6%.
By implementing Hymze stain to antral biopsy,
57.1% of patients were found to have moderate
extent of H. pylori carriage, 42.9% — mild extent
of H. pylori carriage associated with moderate or mild
extent of mucosal inflammatory activity (Fig. 5).

H. pylori infection was detected in 14.3% of
patients with atrophic changes of stomach mucosa.

Sobased on our research, mucosal morphological
changes specific for CG in children, characterized
by significant extent of inflammation with
lymphocytic infiltration, fibrosis of lamina propria
stroma, areas of gland deterioration with multiple
hemorrhages, trombosisand erosions were detected.
Results indicate early chronic inflammatory
process specific for gastritis in children.
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Fig. 6. Histology of mucosa with polyclonal antibodies expression
to NF-kB (3 points): a — considerable lymphocytic infiltration, x400;
b — absence of expression with polyclonal antibodies to NF-kB, x200

Aforementioned data  points out the
relevance of studying NF-kB, that directly affect
the regulation of the extent of mucosal
inflammation. The NF-kB expression in cytoplasm
and nuclei of epithelyocytes was irregular.
Severity and distribution of reaction depended on
the extent of activity of mucosal inflammatory
process. The highest level of expression
of NF-kB was associated with the significant
extent of mucosal inflammation, as the
distribution of reaction was more than 50%
of positive cells with considerable intensity
of colouration. We found interdependence of
NF-kB expression with lymphocytic infiltration:
all children with positive NF-kB reaction had
lymphoid infiltration of lamina propria (Fig. 6a),
while the absence of NF-kB expression resulted
in no lymphocytic infiltration (Fig. 6b).

Due to neutrophil-rich infiltrate, NF-kB
distribution was more than 10% and less than
50% of positively stained cells with mild intensity
of staining (Fig. 7).

Due to mucosal eosinophil-rich infiltration,
distribution of NF-kB reaction was less than 10%
of positively stained cells with mild intensity
of staining (Fig. 8).
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Fig. 7. Histology of mucosa polyclonal antibodies expression
to NF-kB (2 points), x200

Fig. 8. Histology of mucosa with polyclonal antibodies expression
to NF-kB (1 point), X200

Due to mucosal atrophic changes, considerable
expression of NF-kBwasdetected with homogenous
staining of more than 50% of cells.

According to our research, no interdependence
between NF-kB staining and extent of mucosal
H. pylori carriage was identified.

Specific features of distribution and intensity
of NF-kB immunostaining were found by
immunohistochemical examination of bioptates.
High level of NF-kB in cytoplasm was associated
with significant extent of inflammation and,
mainly, considerable lymphocytic infiltration;
patients with neutrophil-rich infiltration had weak
immunostaining reaction in the form of separate
fragmented foci in superficial epithelium basal cells
and solitary glands. Received data indicates, that
NF-kB activation is the main factor, responsible
for the mechanism of development of chronic
mucosal inflammation in children. Low level
of NF-kB expression in the case of eosinophil-
rich infiltration is likely to indicate, that
NF-kB activation is not the main factor for
involvement of eosinophils to inflammation.
Also, we identified high level of distribution of
positively stained cells in the case of mucosal
atrophy. We did not identify the interdependence
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between the level of NF-kB expression and
H. pylori infection, that is likely due to small size
of sampling and the fact, that none of the histology
slides had more than moderate extent of mucosal
H. pylori carriage.

Conclusions

Analysis of morphological and immunohisto-
chemical mucosal changes due to CG in children
indicated microcirculatory disturbances and signs of
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