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MOTIBIPYCHA IH®EKUIA OBOYEBUX KYJIbTYP B YKPAIHI

Po6oma npucesiyeHa demekuii 8ipycie ogoyesux Kynbmyp Ha mepumopii Ykpaitu. Bidi6paHi 3pa3ku pocnuH 6ynu mecmoseaHi Ha HasieHicmb
8ipycy xoemoi Mo3aiku yykiHi ma eipycy mo3aiku kaeyHa-2. OmpumaHi i3onsimu eipycy xoemoi Mo3aiku UykiHi ymeoproeanu oQuH knacmep i3
nidepynoro Al pa3om i3 izonsimamu 3 CnoeeHii, YeaopwuHu, Yewcnbkoi pecny6bniku, Aecmpii ma ®panuii. 3a monosnozieto ginozceHemu4yHozo depe-
8a, nobydoeaHoz2o Ha ocHoei cukeeHcie NIb-CP dinsiHku 2eHoMy eipycy mo3aiku kasyHa-2, docnidxyeaHi izonsimu Hanexams Ao 2pynu G1. Takum
4UHOM, 8 YKpaiHi, sipycu, wo iHgikyromb pocnuHu poduHu Fapby3osux, ¢inozeHemu4Ho Hanexams Ao epyn npedcmassieHUX WUPOKOPO3MO8CHo-
OeHuMu 8 €eporni i3onamamu.

Knroyoei cnoea: eipycHi xeopobu, Potyvirus, ogoyeei Kynbmypu.

T. leBYeHKo, kKaHA. 6uon. Hayk, O. TeiIMmunwuH, Mmaructp, k0. KoceHko, marnctp, U. ByasaHusckas, A-p 6uon. Hayk, B. Monuwyk, A-p 6uon. Hayk
KneBckuit HaumoHanbHbIW yHUBepcuteT umeHu Tapaca LlleBuyeHko, Kues, YkpauHa

NOTUBUPYCHAA UHPEKLIUA OBOLLUHBIX KYJIbTYP B YKPAUHE

Pa6boma nocesiujeHa demeKyuu eupycoe 08OWHbIX Ky/IbMyp Ha meppumopuu YkpauHbl. Omo6paHHbie o6pa3ybl pacmeHull 6b11u mecmupo-
8aHbl Ha Ha/u4ue eupyca Xxenmol MOo3auKku UYKKUHU U eupyca Mo3auku ap6by3a-2. [lony4eHHble u3onsambl eupyca Xesamoi Mo3auku UyKKUHU 06-
pa3oesbieasiu 00UH Knacmep ¢ nodzpynnol Al emecme c uzonamamu u3 CnoeeHuu, BeHzpuu, Yewckol pecny6nuku, Aecmpuu u ®paHyuu. Coana-
CHO mornosio2uu ¢hunozeHemuyecko2o depesa, MocmMpoeHHo20 Ha ocHoee nocnedoeamensHocmu NIb-CP zeHoma eupyca mo3auku ap6y3a-2,
uccnedyemsbie usonssmbi omHocsimces k epynne G1. Takum o6pa3omM e YkpauHe eupychl, 3apaxaroujue pacmeHusi cemelicmea mbIK8eHHbIX, husio-
2eHemu4ecKu OmMHOCSMCS K 2pynnam rnpedcmassieHHbIX WupoKopo3noectodxeHuMbl 6 Eepone uzonsamamu.

Knroueenie cnoea: eupycHblie 6one3Hu, Potyvirus, oeowHble Kysibmypbil.
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CHARACTERISTICS OF IMMUNE RESPONSE UNDER EXPERIMENTAL MODELS
OF ACID BURNS OF THE ESOPHAGUS

It is well known that the immune system is actively involved in the regeneration and healing process of burn wounds.
However, unanswered questions remain about the role of humoral immunity in the mechanisms of healing and complications of
burn wounds. We have developed an experimental model of the acid burns of the esophagus (ABE) corresponding esophageal
burns in children 1-8 years. We studied the features of humoral immunity in rats with ABE, with the observed reduction of IgG
and increase levels of medium and low circulating immune complexes (CIC) on the first day after the burn of the esophagus. On
21st day after the burn, we observed an increase in the concentration of IgG and a slight accumulation of medium- and low-CIC.

Studied indicators can be used for the differentiation of ABE.

Keywords: acid burns of the esophagus, IgG level, level of circulating immune complexes (CIC).

Introduction. Burns of the esophagus is one of the
most challenging health problems. According to statistics,
70% of patients — children, whose ages ranged from 1 to
10 years. These statistics associated with the natural curi-
osity of children and their most common habit to try every-
thing that comes in their hands, to taste. Efficiency of com-
plex intensive therapy of burn disease, occurrence of septic
and toxic complications and, mostly, their results depend
on the state of immunological reactivity [12].

In severe burns occurs denaturation of proteins in the
underlying tissues, reduces synthesis of interferon and
opsonization bacteria, inhibits proliferation and reduces
cytotoxic activity and chemotaxis of lymphocytes, disrupts
reticuloendothelial system develops burn disease with fre-
quent development of secondary immunodeficiency, the
severity of which is directly proportional to the depth and
prevalence of burns [10].

This depletes humoral immunity and developing auto-
immune reactions that lead to increased content in serum
circulating immune complexes.

Despite numerous studies of humoral immunity con-
sensus on the nature of the impact of chemical burns of the
esophagus has not been made [2;3]. Need to determine
the age characteristics of the immune system respons to

chemical burns of the esophagus (BE) of different nature
and degree.

The aim of study was to evaluate immune status, which
includes determination of the parts of the humoral immune
system under the experimental reproduction of acid burns
of the esophagus

Materials and methods. In experiments used imma-
ture white nonlinear rats (1-month) weighing 90-110 g, are
kept on a standard diet vivarium. Work carried out in ac-
cordance with the rules of the European Convention for the
humane treatment of laboratory animals (European con-
vention the protection of vertebrate animals used for exper-
imental and other scientific purposes — Consul of Europe.
Strasbourg, 1986) and the "General Principles of experi-
ments on animals", approved National Congress of bioeth-
ics . The animals experimentally simulated acid burns the
esophagus (ABE) solution CCIsCOOH 30% [11].

To obtain IgG fraction from the blood serum,1 ml of
serum was layered on a column with protein- A Sepharose
(total column volume 5 ml). Nonspecifically bound proteins
were washed with 0.05 M Tris-HCI buffer, pH 7.4 in a
volume of tenfold of total column volume (50 ml). Elution
was carried out using a glycine buffer (0.1 M glycine-HCI,
pH 2.2). Samples containing protein were precipitated by
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ammonium sulfate solution (final concentration 50%) and
were left at 4 °C overnight. The precipitate was centrifuged
at 3000 rpm/min for 30 min. The supernatant was
withdrawn and the precipitate was dissolved in 1 ml of 0.05
M Na-phosphate buffer, pH 7.4 [5]. To remove ammonium
residues, the solution of antibodies was applied to column
G 25 equilibrated with 0.05 M Na-phosphate buffer, pH 7.4
(total column volume 50 ml). Samples containing protein
were concentrated, then absorbance was measured and
the antibody concentration was calculated. The obtained
samples were stored at — 20 °C. The IgG fractions from
serum were isolated on the 15th day of the experiment.

The level of antibodies in the blood of animals studied
was evaluated by enzyme-linked immunosorbent reaction
[4], which was carried out in 96-well microplate (Dynatech,
Sweden). In the hole made microplate 100 ml goat IgG
monoclonal antibodies against mouse (Sigma, USA).

CIC content in blood serum determined by precipitation
of 4.5% solution of polyethylene glycol 6000 (PEG-6000) [8].
The method is based on different solubility |g monomers
composed of IC in the presence of PEG in the environment.
Different concentrations of PEG (2.5%, 3.5%, 7%, 10%)
cause precipitation of different molecular weight and size of
CIC. Low concentrations of PEG precipitated complexes
large, high concentrations cause precipitation of low molecu-
lar weight compounds. Results reaction photometrical de-
termined using ELISA analyzer (Titertek Multiskan, Finland).
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Statistical analysis of the results was performed using the
program OriginLab 8.0. Changes considered reliable indica-
tors at p < 0,05; at p = 0,05 changes into account as a trend.

Results: The degree of the pathological states by vari-
ous organs and results of disease, are depended from se-
verity of inflammation trauma, timely and accuracy of
treatment, and age of victim human [5; 6]. In our research-
es principally was used of inflammation model, which
would meet one, that are characteristically to children
since 1 to 8 years.

Analysis and generalization of received research re-
sults on this model, are allowed reveal a not only factors,
that determine the different level of means, and features of
regulation mechanisms of the child immune system at the
chemical inflammation of esophagus. Mortality from in-
flammation trauma, are dependent from spread, severity
and degree of inflammation.

We were elected under shock and septic -toxemia of in-
flammation, because the biggest of interest of the dead
there in period of septic -toxemia. Causes at the inflamma-
tion trauma: sepsis, pneumonia and on it background pro-
gressing the multiple organ failure [7].

Analysis of conducted researches, was viewed, that
ABE causes of the humoral immunity link change, that
consistent with the dates of references [13]. Was estab-
lished decreased of IgG level, which are the most specific
effector of humoral link, on the 1st day of ABE, that re-
sponsible of shock stage (Figure 1).

Control

W Acid

1 day

21day

Figure 1. The level of IgG in serum of rats under the experimental simulation of acid burns the esophagus
as a percentage relative to control (M m, n = 10)

* — p <0,05 compared with control

The average level of antibodies in this group decreased
by 1.48 times against the intact control. These changes
may indicate that in a chemical burn is the failure of adap-
tation responses.

One of the indicators of immune status is the level of
circulating immune complexes (CIC) in blood. In the pro-
cess of immunocomplex are important dimensions of im-
mune complexes because most pathogenic immune com-

plexes are small and medium-sized, able to activate the
complement system.

Determining the level of immune complexes useful in
burn disease, however, problems related to the rationale
for determination of circulating immune complexes at ABE
have not yet received a clear decision.

We have found that the ABE has been a change of
prices on the first day after the burn (Figure 2).
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Fig. 2. The level of circulating immune complexes in the blood serum of rats under experimental modeling
of acid burns the esophagus as a percentage relative to control at 1 day after the formation of burn wounds. (M = m, n = 10)
1. macromolecular immune complexes
2. The average molecular immune complexes
3. low immune complexes

* — p <0,05 compared with control

In the study of high-CIC in animals which ABE induced
the tendency to increase their level of performance com-
pared to intact controls. Performance exceeded the refer-
ence value of 1.3 degrees in the animals treated with 30%
solution of acetic acid.

The level of average molecular CIC also exceeded the
reference value of 1.3 degrees, indicating the development
of inflammation. At the same time increased the level of
low-CIC group of animals with ABE. Performance exceed-
ed the reference value of 1.4 degrees.
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So, along with a decrease at the level of IgG in 1st day of
ABE seen significant shifts in the molecular composition of
immune complexes that manifested itself primarily increased
concentration of toxigenic most — middle- and low-CIC.

Figure 1 presents data indicate that on the 21st day of
burn disease in rats under experimental modeling of ABE
was a significant increase the level of IgG antibodies in
serum. It was found that in the group of animals with burns
to 30% CCI3COOH, antibody levels exceeded indicators in
the control group 1.43 degrees.

Control
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3

Fig. 3. The level of circulating immune complexes in the blood serum of rats under experimental modeling
of acid burns the esophagus as a percentage relative to controls at 21 st day after the formation of burn wounds. (M £ m, n = 10)
1. macromolecular immune complexes
2. The average molecular immune complexes
3. low immune complexes

* — p <0,05 compared with control

At the research of high and average molecular CIC in
the animals on the 21st day after inflammation (Figure 3)
was observed trend to some magnification of this level, in
compared with means of intact control.

The means of low molecular CIC in animals with ABE,
were above than control in 1.25 degrees. In accordance with
references, a long circulation of immune complexes in organ-
ism, even slight increase of this complexes results to appear-
ance of savings of this complexes in tissues, to increase of

aggregation and adhesion of thrombocytes, that results to
violation of microcirculation of blood and necrosis [9].

At the development of immunocomplex process, im-
portant are the dimensions of immune complexes, because
the most pathogenic immune complexes are small and
medium size, which are able to activate the complement
system, which causes the development of inflammation.
Actually, these immune complexes interact with a number
of regulatory systems, causing damage response.
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Features of the immune system in the 21st day lies in
the fact that during our investigation in immature rats
(1-month) with ABE was activation of most indicators. Data
from clinical observations [1] cannot be considered a
change of immunological parameters as evidence of nor-
malization or healing. This can be explained by high lability
of most studied indicators and due to the immaturity of
physiological systems.

Conclusion. So ABE accompanied by considerable
changes in the levels of the humoral immune system. On
the 1 st day of ABE in immature rats (1-month) took place
reduction of IgG and were marked significant shifts in the
molecular composition of immune complexes that mani-
fested itself primarily in increased concentration of toxigen-
ic most — middle- and low-CIC. On the 21 st day of burn
disease in rats under experimental modeling of ABE was a
significant increase in the level of IgG antibodies in serum.
In animals that were burned by 30% solution CCIsCOOH
medium and low CIC tended to increase.
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OCOBJIMBOCTI IMYHHOI BIgNOBIAl
3A YMOB EKCMNEPUMEHTAJIbHOI'O BIATBOPEHHA MOLEI KWCNOTHOIO ONIKY CTPABOXOAY

Ho6pe sidomo, wo iMmyHHa cucmema akmueHo 6epe yyacmb e peaeHepauii i npoyecax 3a2o0eHHs onikoeux paH. [lpome, 6e3 sionoeidi 3anu-
warombCcsi NUMaHHSI MPo PoJib 2yMopasibHO20 iMyHimemy 8 MexaHi3Max 3a20€HHS1 i po3eumkKy ycknadHeHb onikoeoi paHu. Mu po3pobunu ekcne-
pumeHmanbHy mModesib KucsiomHo2o oniky cmpaeoxody (KOC), sikuli eidnosidae oniky cmpaeoxody y dimeii 1-8 pokie. Mu eue4anu ocobnueocmi
2ymopasnbHozo imyHimemy npu KOC y wypis, npu ybomMycrnocmepiaanu 3HWxeHHs1 pieHsi IgG i nidsuuieHHs pigHie cepedHix i HU3bLKOMOJEKYSIPHUX
yupkynroroqux imyHHux komnnekcie (UIK) e nepwuli deHb nicnsi oniky cmpaeoxody. Ha 21-ii deHb nicnsi oniky, Mu criocmepizanu 36inbWweHHs1 KOH-
uyenmpauii IgG i He3HayHe HaKonuYeHHs1 cepeOdHbO- i HU3bKkoMonekynspHux LIK. BueyeHi noka3sHuku Moxyms 6ymu eukopucmati 0ns dugepeHyi-
auyii pozeumky KOC.

Knro4oei cnoesa: kucnomHuli onik cmpaeoxody, pieeHb IgG , piseHb Yupkymoro4ux iMmyHHuUx komnnekcie (LIK).

T. KoBans, acn., T. Mwyk, kaHa. 6uon. Hayk, 5. Paeukas, kaHa. 6uon. Hayk
KueBckuit HaumoHanbHbIW YHMBepcuTeT UMeHn Tapaca LLleBuyeHko, KueB, YkpanHa

OCOBEHHOCTU UMMYHHOIO OTBETA
B YCNOBUAX SKCNEPEMEHTAJIbHOIO KUCJIOTHOIO OXOIA NULWEBOLA

Xopouwo u3gecmHo, Ymo UMMYHHasi cucmema aKmueHoO NMPUHUMaem yyacmue 8 pe2eHepayuu U rnpoyeccax 3axuesleHusi 0)ko2o8bix paH. 00-
Hako, 6e3 omeema ocmaromcsi 0NPOChI O POJSIU 2yMOPasIbHO20 UMMYHUMema 8 MexaHu3Max 3aXuesleHuu U pa3eumuu OCJIOXHeHUl 0xoz2080U
paHbl. Mbl pazpabomanu skcrepuMmeHmarsnbHyt0 Modeslb KUCIOMHO20 oxoea nuujeeoda (KOI), komopwili coomeemcmeayem oxo2y nuujeeoda y
demeii 1-8 nem. Mbi u3y4anu ocobeHHOCcMuU 2ymMopasibHo2o ummyHumema npu KOIl y Kpbic, npu amom Habnodanu cHuxeHue ypoeHs IgG u
noebiweHue ypoeHs cPeGHUX U HU3KOMOJIEKY ISIPHbLIX YUPKYUpyrouux uMMyHHbIx komriekcoe (MNK) e nepebili deHb nocne oxoza nuweeoda. Ha
21-0 deHb nocnie oxoza, Mbl Habnoodanu yeenuyeHue KoHyeHmpayuu IgG u He3Ha4umenbHoe HaKonsieHue cpedHe- U HU3KoMoslieKynspHbix UK.
N3y4eHble nokazamesnu Mmo2ym 6bimb UCMosb308aHbl 0ns1 dugpgpepeHyuayuu pazeumusi KOIT.

Knroyesnie crnosa:kucnomHbili 002 nuuesoda, yposeHb IgG , yposeHb UUPKynupyouwux UMMYyHHbIX komnnekcos (LUUK).



