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This paper studied cell-mediated and humoral immunity in patients with thyroid cancer (TC) in terms of evaluation of
specific and non-specific immunological resistance of the organism. Non-specific immunological resistance of the body
was studied on the basis of determining the phagocytic activity of neutrophils, indices of white and red blood cells.
Analysis of the study allows us to judge that under the conditions of oncopathology of the thyroid gland, there is a
suppression of the cellular link of the immune system (macrophages, monocytes, histiocytes, T-lymphocytes, dendritic
cells) and intercellular mediator interactions that are associated with a decrease in the activity of humoral immune
system, which was confirmed by a significant drop in the level of B-lymphocytes and immunoglobulins (JgG, Jg M, JgA).
The results of the research revealed the inhibition of non-specific resistance of the body in patients with thyroid cancer,
depending on the cellular structure of the tumor, which was characterized by a decrease in phagocytic activity of neu-
trophils. These changes took place against the background of the development of endogenous intoxication, pathogenic
links of erythropoesis and methemoglobinemia.
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B pob6oTi BuBYanu KAITUHHWA | ryMopaabHul iMyHITET y XBOPpUX Ha PaK LYNTOMORIOHOI 3a/1034 3a MOKA3HUKaMN OLiHKM
crieynpiyHoi i Hecrneym@idHoi iMyHO/IOMYHOI pe3UCTEHTHOCTI OpraHiaMy. HecrnieumgidHa iMyHOIOrNYHa pe3nCTEHTHICTb
OpraHiamy 6ys1a BUBYEHA Ha OCHOBI BU3HAYEHHS (ParoynTapHOI aKTUBHOCTI HEUTPOGINIB, NOKa3HKIB 6iyioi Ta YepBOHOI
KpOBi. AHani3 AOCTIMKEHHS [O3BOJISIE CyANTH PO TE, LYO B yMOBax OHKOMAaTOMOr LMTOBUAHOI 3a/1031 BiAbyBaETbCA
MPUrHIYEHHST KIIITUHHOI JIaHKu iMyHHOI cuctemmn (Makpogary, MOHOLMTY, ricTiounTy, T-iM@ounTy, AEHAPUTHI KIITUHM)
Ta MDKKIITUHHNX MERIATOPHUX B3AEMOAIV], SIKi 0B 'S3aHI 31 3HYKEHHSM aKTUBHOCTI ryMOPasibHOI iMyHHOI cucTemu, LYo rii-
ATBEDIPKYBA/IOCH 3HAYHUM 3HWKEHHSAM piBHS B-nimounTis Ta imyHornobyniHis (JgG, JgM, JgA). Pe3ysibTatv AOC/IIAKEHD
BUSIBUIIN MIPUTHIYEHHST HECTIEUMPIYHOI PE3UCTEHTHOCTI OpraHiaMy y XBOpMX Ha paK LUMTOIMOZIOHOI 3a/103u B 3a/1€XKHOCTI
Bifi KIITUHHOI 6y0BM MyX/INHY, SIKi XaPaKTEPU3YBa/ICS 3HYKEHHSIM parounTapHoi akTUBHOCTI HeuTpoginis. Lii 3miHm
Bia6yBamch Ha T/1i PO3BUTKY €HAOrE€HHOI IHTOKCUKAL], NaTOreHeTUYHOI IaHK1 epuUTPOroesy i METreMor/IobiHeEMIl.

KnroyoBi cnoBa: kniTMHHWI | rymoparnbHUiA iMyHITET, iMyHOIOriYHa PE3NCTEHTHICTb, Pak LUMTOMNOAIGHOI 3ano3n

It is known that the physiologic function of the im-

mune system is the protection of the body from bacteria, Materials and methods

viruses, fungi, parasitic infections and substances bear- We observed 94 patients who were diagnosed with
ing signs of genetically-foreign information [1, 2, 3, 4]. thyroid cancer. We used the classification of the tumor
These processes provide support for the cellular compo- cell structure applied to assess the aggressiveness and
sition of the lymphoid organs and the change in the im- rate of growth [8, 9]. According to this classification, pa-
munocompetence of lymphocytes, according to the anti- tients were divided into 3 groups: group | included 41 pa-
gens that enter the body [5, 6, 7]. tients with papillary adenocarcinoma; group Il — 32 pa-

The aim of the research was to study the nonspecific tients with follicular adenocarcinoma; group Il consisted
and specific immunological resistance in patients with of 21 patients, diagnosed with low-differentiated thyroid
thyroid cancer. cancer. The comparison group consisted of 27 patients

without pathology of the thyroid gland and without a his-

" To cite this English version: Bagmut 1.Yu., Galmiz O.O.. Dynamics of indicators in the cell-mediated and humoral links of the immune system in
patients with thyroid cancer // Problemy ekologii ta medytsyny. - 2017. - Vol 21, Ne 3-4. - P. 3-5.
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tory of oncological disease. The thyroid gland cancer di-
agnosis was verified according to histological analysis.

The research program envisaged the study of cellular
and humoral immunity in patients with thyroid cancer
(thyroid gland cancer) according to indicators of evalua-
tion of specific and non-specific immunological resistance
of the organism. Non-specific immunological resistance
of the organism was studied on the basis of the determi-
nation of phagocytic activity of neutrophils, indices of
white and red blood.

In all examined patients, the total number of red blood
cells, leukocytes, hemoglobin content, methemoglobin,
and phagocytic activity of neutrophils were determined.
All studies were conducted on the first or second day of
hospitalization, after which patients received immuno-
modulatory antioxidant, anti-toxic therapy, for a period of
three weeks.

Natural non-specific immunobiological resistance of
the body of patients with thyroid gland was studied using
the activity of phagocytic cells [10, 11].

The study of general population of T lymphocytes
(CD3+), the subpopulation of T lymphocytes — T-helpers
(CD4), T-suppressor (CD8) and B-lymphocyte (CD19) in
serum was carried out using monoclonal antibodies
CD3+, CD4, CD8, CD19, TNF-a by immunofluorescence
method on the immune enzyme analyzer STAT-FAX303,
USA.

The content of immunoglobulins A, M, G (IgA, IgM,
IgG) and total immunoglobulin E (IgE) in blood serum
was investigated using Sigma Inc. USA. Immune enzyme
test systems and the content of allergen specific IgE
were tested using immune enzyme test systems of
"Sigma Inc." USA.

Statistical analysis of the results was carried out using
a computer software package for processing statistical
information Statistica 6.1 (StatSoft,Inc., USA).

Results and discussion

The study of the dynamics of white and red blood pa-
rameters in patients with TC showed a significant de-
crease in the content of erythrocytes in the group | with
papillary adenocarcinoma by 7.1%, in the Il group with
follicular adenocarcinoma — by 23% and in patients with
low-differentiation of thyroid cancer by — 30.5%. The ob-
tained results had a direct correlation with the decrease
in hemoglobin in all studied groups. There is a significant
increase in the level of methemoglobin, depending on the
cellular structure of the tumor, which is the pathogenic
link of inhibition of erythropoesis in thyroid cancer, and
this may be due to increased autointoxication, changes in
the structure of macromolecules and violations of tissue
respiration. As a result of our research, we established
reliable (p<0.05) reduction of leukocytes in group I,
which finds its confirmation in the hypothesis that non-
nuclear cells (erythrocytes), in which significantly reduced
reparative and restorative syntheses, are sensitive in the
conditions of development of oncopathology.

As a result of the study in all groups of patients there
was a significant (p<0.05) decrease in phagocyte count,
absorption index and digestive index of microbes. The
absorption and staphylococcal digestion of one active
neutrophil were reduced, and there was a direct correla-
tion with the cellular structure of the tumor.

The obtained results of the study indicate that in case
of thyroid cancer, there is inhibition of the cellular immu-
nity level, the severity of which is associated with autoin-
toxication of the body and histological characteristics of
the tumor (Fig. 1).
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Fig. 1. Phagocytic activity of neutrophils of patients with thyroid cancer.

At the next stage, we examined the nonspecific and
specific immunological resistance in patients with thyroid
cancer, depending on the type of tumor (Table 1).

The data obtained in Table 1 show that the study of
the status of cellular and humoral immunity did not reveal
any significant changes in papillary adenocarcinoma of
changes in T-lymphocytes (CD 3+), T-helpers (CD4), T-

suppressor (CD8), B-lymphocytes (CD19) and immu-
noglobulins — JgG, JgM. However, a significant (p<0.05)
difference was found in the reduction of natural killers
(CD16). A correlation between CD16 and TNF-a, JgA,
which increased by 15.5% and 12.8% respectively, was
also established.
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Table 1
Indicators of cell-mediated and humoral immunity in patients with thyroid cancer depending on the type of tumor
Patients with thyroid cancer
Indexes (pkg/ml) a der?:c?ellllgirzoma follicular low-differentiation cancer omp?rzfg%group
(n=41) adenocarcinoma (n=32) (n=21)
T- lymphocytes (CD3+) 888.1+29.9 772.5+41.8* 558.1+25.5* 928.4+26.3
T- helpers (CD4) 311.5£16.2 230.3t+12.5* 170.4+8.7* 330.20+12.6
T- suppressor (CD8) 284.4+19.0 254.1+£9.1* 161.27.7* 295.6+18.2
T- killers (CD16) 238.6+£13.7* 179.618.6* 134.5£7.1* 275.3114.3
B-lymphocytes (CD19) 226.8+14.5 187.5+10.2* 160.516.5 232.6+19.8
TNF-a 277.3+15.7* 237.5+£12.5* 186.7+16.8* 354.2+21.7
JgM 53.5+3.2 45.2+2.5* 37.3+1.5* 54.3+4.5
JgG 44.6+4.0 37.1£2.6* 26.5+2.2* 46.7+3.4
JgA 43.8+3.1* 61.5+£5.0* 27.3£1.9* 37.9£2.8

Note: * probability is reliable P<0.05

In patients with papillary adenocarcinoma, a signifi-
cant (p<0.05) decrease in the levels of the studied pa-
rameters, secretory immunoglobulin JgA, which in-
creased to 43.8 £ 3.1 pkg /ml was observed as opposed
to the data of the comparison group of patients.

Significant inhibition of cellular and humoral immunity
was observed in follicular adenocarcinoma in Il group,
thus, the total number of T-lymphocytes was reduced by
1.7 times, T-helper cells, T-suppressors, T-killers more
than 2 times, B-lymphocytes — by 1.5 times. The tumor
necrosis factor (TNF-a) was reduced by 2.5 times in the
serum of patients with this stage, and immunoglobulins
(JgG, JgM, JgA) more than by 1.5 times.

Analysis of the study in the dynamics of these indica-
tors allows us to judge that under the conditions of onco-
pathy of the thyroid gland, there is a suppression of the
cellular link of the immune system (macrophages, mono-
cytes, histiocytes, T-lymphocytes, dendritic cells) and in-
tercellular mediator interactions that are associated with
a decrease in the activity of the humoral immune system,
which was confirmed by a significant drop in the level of
B-lymphocytes and immunoglobulins (JgG, JgM, JgA).

Conclusions. Thus, the results of the research re-
vealed the inhibition of non-specific resistance of the
body in patients with thyroid cancer, depending on the
cellular structure of the tumor, which was characterized
by a decrease in phagocytic activity of neutrophils. These
changes took place against the background of the devel-
opment of endogenous intoxication, pathogenetic links of
erythropoesis and methemoglobinemia. The dynamics of
these indicators was closely related to the formation of
immunological insufficiency of the cellular and humoral
link of the immune system, which requires antioxidant,
antitoxic and immunological correction in the implementa-
tion of pathogenetic therapy for patients with thyroid can-
cer.

References

1. Ahn D. Clinical relationship between Hashimoto's
thyroiditis and papillary thyroid cancer. / Ahn D., Heo S.J.,

11.

Park J.H. // J. Acta Oncol. — 2011. — Vol.50. — P.1228—
1234.

Bychkov A. Patterns of FOXE1 expression in papillary
thyroid carcinoma by immunohistochemistry. / Bychkov A.,
Saenko V., Nakashima M. // J. Thyroid. — 2013. — T.23. —
P.817-828.

French J.D. Programmed death-1+ T cells and regulatory
T cells are enriched in tumor-involved lymph nodes and
associated with aggressive features in papillary thyroid
cancer. / French J.D., Kotnis G.R., Said S. // J. Clin
Endocrinol Metabol. — 2012. — Vol.97:E. — P. 934-943.
Worden F. Treatment strategies for radioactive iodine-
refractory differentiated thyroid cancer. // Ther Adv Med
Oncol. — 2014. — Vol.6. — P. 267-279.

Chowdhury S. Programmed death-ligand 1 overexpression
is a prognostic marker for aggressive papillary thyroid
cancer and its variants. / Chowdhury S., Veyhl J., Jessa F.
/I Oncotarget. — 2016. — Vol.7. — P. 32318-32328.
Bastman J.J. Tumor-infiltrating T cells and the PD-1
checkpoint pathway in advanced differentiated and
anaplastic thyroid cancer. / Bastman J.J., Serracino H.S.,
Zhu Y. /I J Clin Endocrinol Metabolism — 2016. — T.101. —
P.2863-2873.

Agata Y. Expression of the PD-1 antigen on the surface of
stimulated mouse T and B lymphocytes. / Agata Y.,
Kawasaki A., Nishimura H. // Int Immunol. — 1996. — Vol.8.
- P.765-772.

Francisco L.M. The PD-1 pathway in tolerance and
autoimmunity. / Francisco L.M., Sage P.T., Sharpe A.H. //
Immunol Rev. — 2010. — Vol. 2. — P.219-242.

Wang X. PD-L1 expression in human cancers and its
association with clinical outcomes. // J. Onco Targets
Ther. —2016. — Vol.9. — P.5023-5039.

Papaioannou N.E. Harnessing the immune system to
improve cancer therapy. / Papaioannou N.E., Beniata
0.V., Vitsos P., Tsitsilonis O., Samara P. // Ann Transl|
Med. — 2016. — Vol.4. — P.261-267.

Romano E. The therapeutic promise of disrupting the PD-
1/PD-L1 immune checkpoint in cancer: unleashing the
CD8 T cell mediated anti-tumor activity results in
significant, unprecedented clinical efficacy in various solid
tumors. / Romano E., Romero P. // J. Immunother Cancer.
—2015.-Vol.3. - P.10-

Marepian Haaiviwos o peaaxuii 03.11.2017



Tom 21, N 3-4 2017 p.

© NpamaTiok C.M.
YK 616.36-002. — 022 — 008.9:(612.826.33.015.22 + 577.112.853 + 546.172.6)

ANHAMIKA NAPAMETPIB BHYTPILUHbOKJ/IITUHHOIO rOMEOCTA3Y
Y XBOPUX HA XPOHIYHWUW BIPYCHUW FENATUT C

pamamiok C.M.
XapkiBcbka Meau4Ha akagemis nicnaaunnoMHoOI OCBITU

B coBpeMeHHbIX YC/I0BUSIX BHUMAHUE KITMHULMCTOB MPUB/IEKAIOT BOMPOCH! HAPYLLIEHMY B CUCTEME rOMEOCTa3a y 60JIbHbIX
XPOHUYECKUM BUPYCHBIM renatutom C, YTO OObSICHSETCS ONPEAEIEHHBIM MPOrPECCOM 3HaHWV B 3TOV 06/1aCTV M HOBLIMM
BO3MOXHOCTSIMU PACrIO3HAaBaHUsI U JIEYEHNS PA3/INYHbIX BUAOB 3TOM natosiormm. Liesb nccienoBamHms — nlyqenne anHa-
MUKY roKa3aTesiest BHYTPUKIETOYHOrO roMeocTasa y b0/IbHbIX XPOHUHECKUM BUPYCHbIM renatutom C. PesysibTarsl rpo-
BEZICHHbIX MCCIEA0BaHMYA BbISIBUIIN [/TYOOKUE HAPYLLIEHNS 0OMEHa MOHOB META/IIOB Y GOJIbHBIX XPOHUYECKUM BUPYCHBIM
rernaturom C. B CbIBOPOTKE KPOBYM — OTMEYasioch A0CToBepHoE (p < 0,05) noBbilLeHNE JKenes3a, Meay, UMHKaE, Ka/ms, Ha-
TPUS, KasbLMsl N CHWKEHNE MOHOB MarHusl; B 3pUTPOLMTax — Hab/Ilo4a/10Ch MOBbILLIEHNE KallbLys], MarHus, HatTpus, Mean
U CHYDKEHWE Ka/ins, UMHKA U JKese3a. YCTaHOB/IEHbIE HapyLLEHUS Y NaLUMEHTOB C XPOHUYECKUM rernatntoM C CBUAETE Ib-
CTBYIOT O IMOJIMCUCTEMHBIX CTPYKTYPHO-METAOO/IMYECKMX USMEHEHNSIX M HAPYLLIEHUSIX BHYTPUKIETOYHOMO roMeoctasa u

KaK C/IEACTBUE Pa3BUTHE PH XPOHUYECKOM BUPYCHOM renatutom C MeMbpaHHOM naTosnoru.
KntoueBble cnoBa: romeocTas, XpOHUYECKUI BUPYCHbIN renatut C, MOHbI MeTannos

BipycHun renatut C (HCV) € ogHielo 3 OCHOBHUX
NPUYMH 3aXBOPIOBaHb MEYiHKM AK Y LIiNoOMYy CBITi, Tak i B
YKpaiHi, BKNOYayn LuMpo3 Ta renatouentonspHy Kap-
LUHOMY, AnS NMiKyBaHHA AKMX HeobxigHa TpaHcnnaHTa-
uis opranis [1].

Bipyc renatuty C (VHC) 6yB Bigkputuin y 1989 po-
ui. 3 Toro yacy BiH NOCTINHO CTUMYIOE BYEHUX 4O MO-
Aanblioro noro BuMBYEHHSA. LLnpoke po3noBCHOOKEHHSA
XpoHiyHoro BipycHoro renatuty C (XBI'C) ak ogHoro i3
pe3ynbTaTiB iHdikyBaHH VHC n ocobnusocTi camoro
BipyCy NOPOMAXYKTb BESMKY KiNbKiCTb MEeAUYHMX i 3a-
ranbHOKMiHIYHMX NpobnemM: HegockoHana AiarHoCTuKa
renatuty C; BiACYTHICTb BakuuHauii; NikyBaHHS XBOPUX
3 uieto natonorieto [2, 3].

BipycHun renatut C € PHK-BMicHUM Bipycom i3 po-
Avnu Flaviviridae, mae 6 reHoTunis i 6inbwe 50 cy6Tm-
nis. HykneoTnaHi NOCNiAOBHOCTI rEHOTUMNIB Pi3HATLCA B
pdianasoHi 30-50 %. VHC wmae BupaxeHi MyTauinHi
BNacTMBOCTI. BigcyTHICTb akTMBHOI T-KNiTUHHOI iMYH-
HOI BigNoBIAi NPM3BOANTL 4O BMCOKOI YacToTu dhopmy-
BaHHS XPOHIYHOI iHdeKUil. [eHeTuYHa reTeporeHHicTb
VHC cTBOplOE pfiarHOCTUYHI Ta KIiHiYHI  TpygHoOLWi,
YCKNafHIE CTBOPEHHS BaKUWMH i edeKTUBHMX niKyBa-
NbHUX npenaparTiB. Ona reHotuny 1, wo B GinbwocTi
BUNagkie € npudnHot renatnty C Ak y €sponi, Tak i B
CLUA, e xapakTepHOI0 OyXe HM3bKa BiAnoBiAb Ha Npo-
BeaeHe nikysaHHa [1-3].

B cyuyacHux ymoBax yBary KniHiUMCTiB npuBepTa-
I0Tb MUTaHHA MOPYLUIEHb B CUCTEMi romeocTasy y XBO-
pUX Ha XPOHiYHUM BipycHUn renatut C, WO MOACHIO-
€TbCA NMEBHUM MPOrpecoM 3HaHb B Ui obnacTi Ta Ho-
BUMMW MOXNMBOCTAMW PO3Ni3HABaHHA Ta NiKyBaHHA pi-
3HOMaHITHUX BMAIB Li€i NnaTonorii y NioagnHu.

3a paHummn AtamaHa O.B. BCi NOKa3HUKM BHYTPILL-
HbOKMNITUHHOrO rOMEeOoCTa3dy MOXHa MNoAiNUTU Ha Tpu
rpynu: 1. Ti WO NigTPUMYIOTLCA CMCTEMaMn OpraHiamy
(Temnepatypa, Hanpyra KUCHIO Ta OCMOTUYHUIA TUCK) 2.

Ti, Wo X TAIATPUMYIOTb CUCTEMU OpraHiaMy i YacTKOBO
cama knitmHa (pH, KOHUEeHTpauis rnoKo3n Ta iHWKnX
eHepreTnyHux cybctparis) 3. Ti, wo ix nigTpumye ca-
Ma KniTuHa (koHueHTpauis ioHiB Na, K, Ca BMicT mak-
poepriyHux cnonyk, metabonitis [12].

Y cyyacHin KniHiYHIA npakTuui HegocTaTHLO o6rpy-
HTOBaHi MeTaboniyHi KpuTepii OLiHKN EHAOreHHOI iHTO-
KCuKauii y XBOPUX Ha XpoOHivyHun renatmt C, wo ne-
pen6adae guMHaMIYHI 3MiHM Ta oNTMMI3aLilo naToreHe-
TWUYHOI Tepanii.

OmKe ANst po3LWMPEHHST PO3YMiHHA TMUOUHHUX na-
TOr€HEeTUYHUX MEXaHi3MiB €HAOreHHol iHTOKCKKaLii,
yOOCKOHANeHHs AiarHoOCTUKU Ta MPOrHo3yBaHHA noja-
NbLUOro CTaHy NauieHTiB 3 XPOHiYHMM nepebirom rena-
TMTy C My nocTaBunm MeTy.

MeTa gocnigKeHHs — BUBYEHHSA JMHAMIKN NOKa3HU-
KiB BHYTPILWHbLOKMITUHHOrO rOMeocTa3dy y XBOpPUX Ha
XPOHiYHMI BipycHWi renatuT C.

MaTepianu Ta MeToau [ROCNIAKEHHSA

O6CTeXeHO 73 XBOPUX HA XPOHIYHWUIA BipYCHWUIA rena-
™T C, sKi npoxogunu nnaHoBe obcTexeHHs y Meaumko
HiarHoctnyHoMy ueHTpi ACK-Xenc m.XapkiB. Ycim xBO-
pUM NPOBOAUNW TUMYBaHHA BipyCHOrO reHoMy, BCTaHOB-
neHo HasBHicTb 3 reHoTuniB HCV-iHdekuii: 3a reHoTun
6yno pgiarHoctoBaHo y 13 naujeHTiB, 2 reHotun — 11,
HanbinbLUy rpyny cknanu nauieHTy 3 1b reHoTunom Bipy-
cy — 49. KoHTponbHy rpynny ckanun 20 npakTM4HO 300po-
BMX OCIb, siki He Malony B aHaMHe3i XBOPOO NeviHKu.

ETionorito 3axBoptoBaHHA BCTAHOBMKOBaNM Ha nigcra-
Bi BUWSABMNEHHS PennuKaTMBHOI aKTUBHOCTI B CMPOBATLi
kpoBi RNA HCV skicHum Ta kinbkicHum metogom MNP i3
BMKOPUCTaHHAM Habopy TecT-cuctem ELISA kit Bupob-
Huutea CLUA, 3rigHo 3 iHCTpyKLuieto BMpoGHUka Ha NP
aHanisatopi BIO rad.

Mporpamma [oChiMKEHHS BKMoYana BU3HAYeHHA
BMICTy MikpoenemeHTiB Cu, Fe, Zn Ta makpoenemeHTiB

’ LumysaHHs npu amecmauyii kadpie: pamamiok C.M. [uHamika napamempie 6HympiluHbOKTIMUHHO20 eoMeocmasy y X80pux Ha
XpoHiqHul sipycHull eenamum C // [pobnemu exomnoaii i meduyuHu. — 2017. — T. 21, Ne 3-4. — C. 6-9.



Mpo6aemu ekonorii Ta meguuUNHU

K, Na, Ca, Mg y cupoBarTui KpoBi Ta epuTpouuTtax, a Ta-
KOX BM3HAYeHHs BinkiB roctpoi chasu rantornobiHy Ta
uepynonnasmiy.

BusHayeHHA MIKpO Ta MakpoenemeHTiB nNpoBoaWnu
Ha GioximiuHoMy aHanisaTtopi A15, Icnanis, 3 BuKOpUC-
TaHHSM iHCTPYKLii BUpOBHUKa.

LlepynonnasmiH BM3Ha4yaBCsi  3aranibHONPUAHATUM
meTogom 3a H.A. Ravin, cyTb SKOro rpyHTYETbCH Ha OKu-
CneHHi p-dpeHineHgiaminy uepynonnasmiHom. PepmeHTa-
TUBHA peakuis3ynuHsanacs nNpu AofaBaHHi dTopucToro
HaTpito. PiBeHb LepynonnasmiHy BU3Hayanu Ha nigcrasi
ONTUYHOI WiNbHOCTI NPOAYKTIB peakii.

BwmicT rantornoGiHy B cupoBaTLi KpoBi AOCHifpKyBanu
3a meTogom, 3anponoHoBaHum O.[. ApxinoBow, CyTb
SIKOTO Monsrae B TOMy, WO ranTorno6iH yTBOPIOE 3 remMo-
rnobiHOM KOMMIEKC, SIKUA ocidae npwv AofaBaHHI puBa-
Hony. 3a piBHeM reMornobiHy, WO 3anvLMBCS B PO34UHI,
(POTOMETPUYHO BM3HAYanM BMICT rantornobiHy B cupo-
BaTLi KPOBI.

Bci gocnimkeHHs 6yno npoBedeHo 3rigHo BCiX HOPM 3
eTVKNn Ta No CTaHAapTHUM ornepauinHuM npouegypam
3aTBepmxeHHum y Meauko fiarHocTnyHomy ueHTpi ACK-
Xenc.

CraTnctuyHa obpobka gaHux npoBogunacs 3 BUKO-
pUCTaHHAM nakeTa npvknagHux nporpam Statistics for
Windows 8.0. Bukopuctosysanu MeToam — OnmcoBoi cTa-
TUCTUKU (BU3HAYEHHS YWCIIOBUX XapakTEPUCTUK 3MiHHUX
— cepefHbo apudmeTmyHoi M, cepeaHboi Noxubkn BubI-
PKW, BU3HAYEHHS1 LOCTOBIPHOCTI BiAMIHHOCTEN P), WO ne-
peBipsATLCA 3a kpiTepiem CTbiogeHTa-diwepa B penpe-
3eHTaTMBHUX BUOIpKax, MeToA KOPEnsiLinHUX CTPYKTYP.

Pe3ynbTaTy Ta iXx 06roBOpeHHs

B1BYEHHSA ANMHAMIKM NOKA3HWUKIB KNiITUHHOrO romeo-
cTasy y XBOPUX Ha XPOHi4HUN BipycHun renatut C Bu-
ABWUNO 3MiHM B 0BMiHy ioHiB Ca2’, gocToBipHe nigsu-

a)

LWeHHs iX KOHUeHTpauil B cupoBaTui kposi Ha 27%. B
eputpoumMTax 3asHayanocs HesHayHe 30inblUeHHs io-
HiB Ca2’, wo ctanosuno (0,67+0,11 mmons/n), B nopi-
BHSIHHI 3 rpyno KOHTpont. Taka guHamika ioHiB Ka-
nbuito B gocnigpkyBaHux GionoriyHmx o6'ektax, cupo-
BaTLi KpOBi Ta epuTpouuTax, Moxe BigobpaxkaTu no-
PYLLEHHsI CTPYKTYpHO-MeTaboniyHux npouecie, siki no-
B'si3aHi B OCHOBHOMY 3 MoGini3auieto, nepeposnoginom
i BMBEOEHHAM [aHOro enemeHTa 3 opradiamy. Bmict
iOHIB MarHito Mano NpoTUNEXHYy CrNpPsiIMOBaHICTb AMHa-
Mikn 0OMiHy iOHIB Kanbuito. Tak, KOHUeHTpauisi ioHiB
Mg2" B cupoBaTLi KpoBi 3HKyBaBca Ha 48,1% Toai sk
B epuTpoumuTax MarHin nigeuwyBaBcs Ha 24,5%, Bia-
NoBiAHO, WO Mano OCTOBIPHY Pi3HULIO MiX rpynamu.
3 ornagy Ha BaxnuBy KOMakTOPHYH CYHKLiO iOHIB
MarHito i yyacTb ix B 3abe3neyveHHi pepmMeHTaTuBHUX
peakLii aHaepoBHOro OKUCINEeHHs TMKo3n, cnif noso-
ratb, WO iX NiOBULWEHHS B epuTpouuTax mMoxe ByTu
NnoB'A3aHO 3 TMOCUNIEHHSAM aKTMBHOCTI aHaepo6Horo
wnaxy pobysaHHA eHeprii y Burnsaai AT® npu XpoHiy-
HoMy BipycHomy renatuti C (puc.1).

OmKe MOXHa NpunNycTuUTK, WO Y NauieHTiB 3 XPOHi-
YHUM BipycHUM renatntom C Ha (POHi 3pOCTaHHA KOH-
ueHTpauii AT® B KkniTUHI, 3MiHIOETbCS poboTa Kanin-
HaTPIiEBOro Hacoca 3a paxyHOK BHYTPILUHbOKMITUHE Ha-
KOMWYEHHS MarHito, WO BUKMNUKaAE KOHMOPMaLinHi 3Mi-
Hn Na® — K'-ATdasn. B pesynbTaTi oTpumaHux pe-
3ynbTaTiB AOCMIAKEHHA OMHaMIKKM iOHIB Kanbuito i mar-
Hil0 BUSIBMEHO X 3Ha4Hi 3MiHW, WO MOXe GyTn noB's-
33aHO 3 YMCMEHHWMMU CTPYKTYpPHO-meTaboniyHumu no-
PYLUEHHSIMM | B neplly 4Yepry mMemOpaHHWX Hagmore-
KYNSPHUX CTPYKTYP KNiTUHK, WO NpM3BOAATb 4O NOpYy-
WeHb BHYTPILWHbOKIITUHHONO romMeocTasy y XBOpUX Ha
XPOHiYHUI BipycHui renatut C.

[MHamiKa BMicTy iOHiB B CMpOBaTLLi KpOBI
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6) AWHAMIKA BMICTY IOHIB B EPUTPOLIUTAX XBOPUX HA

XBIcC
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PucyHok 1. QuHamika emicmy ioHig 8 cuposamuyi kposi (a) ma epumpouyumax xeopux (6) Ha XpoHidHull gipycHul eenamum C.

lonn Na* nigsuilysanucs B cvupoBsarTLi Kposi i epuT-
pouuntax Ha 14,5% Ta 9,5% B NOPIBHAHHI 3 KOHTPOMBLHO
rpynoto. [JuHamika obMmiHy iOHIB Kanito xapakTepusyBana-
cA NigBULLEHHAM X B cupoBaTtLi KpoBi Ha 25,3%, Ha Tni
3HWXKEHHS1 B epuTpoumTax KpoBi Ha 20,7%. 36inbLlueHHs
K" B cupoeartui Ha 73,3%, Bkasye Ha nopylueHHs cTabi-
NbHOCTI epuTpouunTiB, WO 3abesnedyye HaOXOMKEHHS B
kpos K i /i0ro BYBEAEHHS 3 OpraHiaMy XBOPUX Ha XPOHi-
Huii renaTtut C. CrnpskeHicTs ionis Na® i K B eputpoum-
Tax, CynpoBompKyBanacs 36inbleHHAM KoHLeHTpauii Na*
i sHmkenHam K'. Taka guHamika Lmx ioHiB HeMUHyYe npu-
3BOONTL OO0 Aenonsapusalii epuTpounTapHMx MembpaH,
3atpumui ionie Na* i BTpatn K', Wwo xapaktepnaye nopy-
LUEHHS X (Pi3MKO-XiMIYHMX i DYHKLIOHaNbHMX BRacTUBOC-
Ten. Lli, dakTn Bka3yloTb Ha NOPYLUEHHS TPaHCMOPTHOI
YHKUIT nnasMaTuyHMX MeMBpaH y XBOPUX 3 XPOHIYHUM
renatutom C.

BuBueHHs 0OMiHY Zn2 + BusIBUNO JoctoBipHe (p
0,005) noro nigBuMLEHHA B cupoBaTLi KpOBi, BiANOBIAHO
Ha 34,1% i ctaHoBMB (29,5+0,43MMOnNb/N) B NOPIBHAHHI 3
KOHTPOMbLHOK rpynol. B eputpountax crnoctepiranocs
HaBNakW, AOCTOBIPHE 3HWKEHHA BMICTY iOHIB LIMHKY
(16,8+0,51mmonb/n).  JocnigpkeHHa nokasylTb, Wo Y
XBOPWX Ha XPOHiYHMIA BipycHuii renatut C BigbyBaeTbes
icTOTHa BTpaTa iOHIB UUHKY. [MiaBULLEHHSA PIBHA LIMHKY B
CcMpoBaTLi KpoBi MoXe ByTu NoB'a3aHo 3i 30iNbLUEHHAM Y
Hi rNOBOYNiHIB 3 AKMMMW BiH YTBOPIOE MiLHI KOMMMEKCU.
ICTOTHY ponb B pO3BUTKY MPOsiBU OediuuTy LMHKY MO-
XyTb rpatn CTPYKTypHO-MeTaboniyHi nopyLieHHst Gionori-
YHMX MeMOpaH: NnasmMaTu4HoI, MiTOXoHApIanbHoI, pubo-
COM, J1i30COM i iH.

OocnimpkeHHs oOMiHy iOHIB MiZi y XBOPUX Ha XPOHiy-
HWA BipyCcHUI renatut C BUABMIO NiABULLIEHHS IX B CUPO-
BaTUi KpoBi Ta epuTpoumTtax, BignosigHo Ha 32,1%,
41,6%, B NOpiBHSIHHI 3 KOHTpONbHO rpynoto. Migs Gepe
aKTUBHY y4yacTb B MpoLecax KPOBOTBOPEHHS, iMyHHUX i
OKMCMIOBarbHO-BIQHOBMIOBANbHUX peakuisx. ¥ cuposar-
Ui, BOHa NnoB'si3aHa 3 a2-rnodyniHamu i BxoauTb Ao dpa-
KUiT cMpoBaTKOBOI oKcuaasn — uepynonnasmiHy. 36inb-
LWEHHS B aHani3oBaHux ob'ekTax ioHiB Miai, Moxe GyTu

NnoB'si3aHe 3 aKTMBaLi€ KPOBOTBOPEHHS, iMyHHOI cucTe-
MM i OKMCMOBaNbHUX peakuir, siki cnig po3rnsgatn sk
dasy aganTauii opraHiamy B yMOBax pO3BUTKY XPOHIYHO-
ro renaTuTy BipyCHOI eTionorii.

BuBYeHHA anvHamiku 3anisa B opraHax i TkaHMHax Bu-
SIBUSO NiABULLIEHHST MOro KOHLLEHTPALii B CMpoBaTLi KPOBI
Ha 119,4%. B epuTtpoumtax cnocrepiranocsi 3HWKEHHSA
3ani3a Ha 11,5%. 3 ornagy Ha y4yacTb 3ani3a y TpaHcno-
PTi KMCHIO | Npouecax KNiTMHHOTO AMXaHHSA, a TaKoX BXO-
D)XKEeHHS1 OO cknagy remornobiHy, TpaHcdepuHy, depntu-
Hy i aHani3 AMHamiky ioHiB 3anisa B GionoriyHnx ob'ekTax,
[03BONSAOTb CyQUTU NPO NOPYLLEHHST cTabinbHOCTI epuT-
pouuTapHMX MeMOpaH, Crofy4eHoro 3 BUXOAOM iOHIB
Fe2 + B cupoBaTKy KpOBi.

BaraTto aBTOpiB NEPEKOHYIOTh, WO BaxnuMeBa porib B
3abe3neveHHi MembpaH AMHaMiYHO CTabinbHICTIO Bid-
BOANUTLCSA iHTErpaUinHUM CUCTEMAM KOHTPOMKO rOMeocTa-
TUYHOT (OYHKLiT opraHiamy (HEepBOBOK, EHAOKPUHHO,
iMyHHOIO, (DEpMEHTATMBHOI), WO CnocTepiraeTbCs Y
xBopux Ha XI'C [11 — 15, 17].

OCHOBHOK MPUYUHOIO MOPYLUEHHS rOMEeoCcTasy MoXe
OyTn CTpykTypHO-MeTaborniyHa aesopraHisauis membpaH
i 9K Hacnigok 3miHa maTepianbHOro, eHepreTUYHoro i iH-
dopmaliiHoro 6anaHcy KniTuHW, siki nexaTb B OCHOBI
opMyBaHHS1 XBOpOD i pO3BUTKY €HOOTEHHOT iHTOKCHKaLii
[12].

BuBYaloum cTaH CUCTEMHO- aHTUCUCTEMHOI B3aeMogaii
Bipycy renatuty C, Wwo Bonogie MeMOpaHOTPONHO Ajieto
BUSIBMEHO MOPYLUEHHS aKTUBHOCTI (bepMeHTiB aHTupaau-
KanbHOro 3axucTy Ha Tri 3MEHLUEHHS NMOKa3HWKIB TpaHC-
depuHy (Tabn.1). MNMpy BUBYEHHI NOKa3HWKIB BMICTY Lie-
pynonnasmiHy BW3HAY€HHO, LLO BOHM MEPEBULLYIOTb KO-
HTPOSbHI 3Ha4YeHHs Y 2,5 pa3n y BCix rpynax xsopux. Oa-
HaK CrnocTepiracTbCs HWU3bKUWA piBEHb TpaHcepuHy Ta
rantornobiHy Ha BWCOTI IHTOKCMKaLii 3 HopmanisaLjieto
CUMNTOMIB MposiBy B nepiog pemicii. Hu3bke 3HayeHHA
TpaHCdEPUHy Ha BMUCOTI iHTOKCUKaUil NiABULLYETLCA A0
nepiogy pemicii 1 ane BiporigHO BiOPI3HAETLCA Big KOHT-
pOnbHUX 3Ha4eHb (Tabn.1).
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Tabnuys 1
HuHamika emicmy 6inkie 2ocmpoi ¢ha3u — 2anmoanobiHy, mpaHcepuHy i yuepynonnaamiHy y Xeopux Ha gipycHutli cenamum C.
[pyNM XBOPUX Ha renatut C Liepynonna3amix "anTornoGiu TpaHcdeppuH
MMOnb/n r/n Mr/n
XpoHiyHun BipycHuii renatut C (n =73) 3,11240,44 *0,2110,026{ *2,1120,26 |
K°”Tp(‘;”'=’;g)rpy”a 2,335:0,65 0,335+0,065 3,5¢0,5

Mpumimka: * — docmosipHa 8idMiHHICMb 8i0 HOpMU

MpakTMyHO He BCTAHOBMEHO 3MiH B AWHaMILi Aocni-
[PKYBaHMX MOKa3HWKIB B 3aNeXHOCTi Big hOpMKU 3axBO-
ptoBaHHsA. AHani3 BMIiCTy binkiB roctpoi casm — rantor-
nobiHy, TpaHcdepuHy i LepynonnasMiHy, BUABMB 3HAYHI
X BigMIHHOCTI 3anexHo Big reHotuny Bipycy. Tak Hanbi-
NbLWi 3MiHW CNOCTepiranuchb , y XBOpUX 3 reHotunom 1b,
ranTornobiH B cMpoBaTLi KpPOBi 3MeHbLUyBancst Ha 26%, y
XBOPUX 3 reHoTunom 3a Ha 14%, Big 3Ha4YeHb KOHTPOIb-
HOI rpynu. 3MeHbLUEHHS B CMPOBATLi KPOBi rantornobiHy
Yy XBOPUX Ha XPOHIYHWI BipyCHWU renatuT C, MOXHa po3-
rmagaTym sK HanpyXeHHs aganTauilHMX MeXaHi3MmiB 3a-
6e3neyveHHs1 romeocTasy opraHiamy. LlepynonnasmiH nig-
BuLLyBaBcs Ha 23,6%; 48% Ta 19,6% BignoBigHoO y xBo-
pux 3 reHoTunom 3a, 1b Ta 2. 3HWKEHHSA piBHA ranTorno-
GiHy Yy XBOpUX Ha XpPOHiYHUIA renaTtnT C, MOXe BKalyBaTu
Ha MembpaHHy naTornorito.

TakuMm YMHOM, pe3ynbTaTu NpoBedeHUX OOCHIKEHb
BMSIBUNM MUOOKI NopyLleHHA oBMiHy iOHiB meTaniB y
xBopux XBI'C. Y cupoBaTui KpoBi — BiAg3Ha4anocs nigasu-
WeHHA 3anisa, Migi, UWHKY, Kanito, HaTpito, Kanbuito i
3HWXKEHHS iOHIB MarHito; B epuTpoLmTax — crocrepirano-
CA MiABULLEHHSA KanbLito, MarHito, HaTpito, Midi i 3HVKEH-
HS Kanito, UMHKY Ta 3anisa, Wwo CBig4MTb Npo nomnicucre-
MHi CTPYKTYpHO-MeTaboniyHi 3MiHK Ta NOPYLUEHHS BHYT-
PiLUHLOKNITIHHOrO romeocTasy, ik HacniAoK PO3BUTOK Npwu
XPOHIYHOMY BipycHoMy renatiti C memMbpaHHoi naTonorii.

MepcnekTBM NnoaanbLIMX AOCN if)KeHb

BusHauntM 3aKOHOMIPHOCTI MOpPYLUEHHA eHeprosa-
6e3neyveHHs1 Ik MeXaHi3M YLUKOMKEHHS KIMiTUH Y XBOPUX
Ha XPOHIYHWUI BipycHun renatut C.
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ENGLISH VERSION: DYNAMICS OF INTRACELLULAR HOMEOSTASIS
PARAMETERS IN PATIENTS WITH CHRONIC VIRUS HEPATITIS C

Gramatyuk S.M.
Kharkiv Medical Academy of Postgraduate Education

In modern conditions, the attention of clinicians is attracted by the problems of disturbances in the system of homeosta-
sis in patients with chronic viral hepatitis C, which is explained by the progress of knowledge in this area and new oppor-
tunities for detection and treatment of various types of this pathology. The aim of the research was to study the dynam-
ics of intracellular homeostasis parameters in patients with chronic viral hepatitis C. Results of the study. The results of
the conducted studies revealed profound disturbances in the metabolism of metal ions in patients with chronic viral
hepatitis C. In serum, there was a significant (p < 0.05) increase in iron, copper, zinc, potassium, sodium, calcium and a
decrease in magnesium ions; in erythrocytes — there was an increase in calcium, magnesium, sodium, copper and a de-
crease in potassium, zinc and iron. The established disturbances in patients with chronic hepatitis C indicate the poly-
system structural and metabolic changes, intracellular homeostasis disorders and, as a consequence, the development of

membrane pathology in chronic viral hepatitis C.

Keywords: homeostasis, chronic viral hepatitis C, metal ions

Viral hepatitis C (VHC) is one of the main causes of
liver diseases worldwide and in Ukraine, including cirrho-
sis and hepatocellular carcinoma, for treatment of which
organ transplantation is required [1].

Hepatitis C virus (HCV) was discovered in 1989.
Since that time, it constantly encourages scientists for
further research in this area. The widespread occurrence
of chronic viral hepatitis C (CVHC) as one of the results
of infection with HCV and the peculiarities of the virus it-
self give rise to a large number of medical and general
clinical problems: the misdiagnosis of hepatitis C; lack of
vaccination; treatment of patients with this pathology [2,
3]. Viral hepatitis C is a RNA-containing virus from the
Flaviviridae family, it has 6 genotypes and over 50 sub-
types. Nucleotide sequences of genotypes vary in the
range of 30-50%. HCV has pronounced mutational prop-
erties. The absence of an active T cell immune response
leads to a high frequency of chronic infection formation.
Genetic heterogeneity of HCV creates diagnostic and
clinical difficulties, complicates the development of vac-
cines and effective therapeutic drugs. Genotype 1, which
in most cases is the cause of hepatitis C, both in Europe
and in the United States, is characterized by a very low
response to treatment [1-3].

In modern conditions, the attention of clinicians is at-
tracted by issues of disorders in the homeostasis system
in patients with chronic viral hepatitis C, due to some
progress in knowledge in this area and new possibilities
for detection and treatment of various types of this pa-
thology in humans. According to O.V. Ataman, all indica-
tors of intracellular homeostasis can be divided into three
groups: 1. Indicators supported by the body systems
(temperature, oxygen pressure and osmotic pressure) 2.
Indicators supported by the system of the body and, par-
tially, the cell itself (pH, glucose concentration and other
energy substrates) 3. Indicators supported by the cell it-
self (concentration of ions Na, K, Ca content of macroer-
gic compounds, metabolites) [12].

In modern clinical practice, the metabolic criteria for
evaluation of endogenous intoxication in patients with
chronic hepatitis C are insufficiently grounded, which in-
volves dynamic changes and optimization of pathoge-
netic therapy. Thus, we have set an objective to expand

understanding of the endogenous pathogenetic mecha-
nisms of endogenous intoxication, to improve diagnostics
and to predict the future state of patients with chronic
hepatitis C disease. The purpose of the research is to
study the dynamics of intracellular homeostasis in pa-
tients with chronic viral hepatitis C.

Materials and methods

A total of 73 patients with chronic viral hepatitis C were
screened at the Mediciko Diagnostic Center ASK-Heles in
Kharkiv. All patients were vaccinated with the virus genome,
the presence of 3 genotypes of HCV infection was detected:
3a genotype was diagnosed in 13 patients, 2 genotypes —
11, the largest group was patients with 1b genotype of the
virus — 49. The control group included 20 practically healthy
persons who did not have the liver disease in anamnesis.
The disease was established based on the detection of RNA
HCV serum replicative activity in a qualitative and quantita-
tive PCR method using a set of US ELISA kit test systems,
according to the manufacturer's instructions on the BIO-rad
analyzer.

The study included the determination of the content of
Cu, Fe, Zn, and macrocells K, Na, Ca, Mg in blood serum
and red blood cells, as well as the determination of the
acute phase proteins of haptoglobin and ceruloplasmin.

The determination of micro- and macro elements was
carried out on the biochemical analyzer A15, Spain, us-
ing the manufacturer's instructions.

Ceruloplasmin was determined via the generally ac-
cepted method by H.A. Ravin, the essence of which is
based on the oxidation of p-phenylenediamine ceru-
loplasmin. An enzymatic reaction was stopped by the ad-
dition of sodium fluoride. The level of ceruloplasmin was
determined based on the optical density of the reaction
products. The content of haptoglobin in serum was inves-
tigated according to the method proposed by O.G. Archi-
pelago, the essence of which is that haptoglobin forms a
hemoglobin complex, which precipitates with the addition
of rivanol. By the level of hemoglobin remaining in the
solution, the content of haptoglobin in the serum was de-
termined photometrically.

All studies were conducted in accordance with all
norms of ethics and standard operating procedures ap-
proved at the Medical Diagnostic Center ASK-Hells. Sta-
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tistical data processing was performed using the applica-
tion package for Statistics for Windows 8.0. The following
methods were used — descriptive statistics (the definition
of numerical characteristics of variables — arithmetic
mean M, average sample error, determination of the reli-
ability of differences p), checked by the criterion of Stu-
dent-Fisher in representative samples, the method of cor-
relation structures.

Results and discussion

The study of the dynamics of cell homeostasis in pa-
tients with chronic viral hepatitis C revealed changes in
the exchange of Ca2 + ions, a significant increase in their
serum concentration of 27%. In erythrocytes, a slight in-
crease in Ca 2+ ions was noted (0.67 = 0.11 mmol / L) as
compared with the control group. Such dynamics of cal-
cium ions in the investigated biological objects, blood se-

rum and erythrocytes, can reflect the disruption of struc-
tural and metabolic processes, which are mainly associ-
ated with the mobilization, redistribution and withdrawal
of this element from the body. The content of magnesium
ions had the opposite orientation of the dynamics of ex-
change of calcium ions. Thus, the concentration of ions
Mg2 + in serum decreased by 48.1% while in erythro-
cytes magnesium increased by 24.5%, respectively,
which had a significant difference between the groups.
Given the important cofactorial function of magnesium
ions and their involvement in providing enzymatic reac-
tions of anaerobic oxidation of glucose, it should be noted
that their increase in erythrocytes may be due to an in-
crease in the activity of an anaerobic pathway of energy
in the form of ATP in chronic viral hepatitis C (Fig. 1).
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Figure 1. Dynamics of ion content in serum (a) and red blood cells (b) in patients with chronic viral hepatitis C.
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Consequently, it can be assumed that in patients with
chronic viral hepatitis C against the background of in-
crease in the concentration of ATP in the cell, the work of
potassium-sodium pump changes due to intracellular ac-
cumulation of magnesium, causing conformational
changes in Na + — K + -ATPase. As a result of the study,
the dynamics of calcium and magnesium ions, significant
changes were detected that could be due to numerous
structural and metabolic disorders and, in particular,
membrane supramolecular cell structures, leading to in-
tracellular homeostasis in patients with chronic viral
hepatitis C.

Na + ions were elevated in blood serum and erythro-
cytes by 14.5% and 9.5%, as compared with the control
group. The dynamics of exchange of potassium ions was
characterized by an increase in blood serum of 25.3%,
against a background of red blood cell counts of 20.7%.
Increase in serum K + by 73.3% indicates a disruption of
the stability of erythrocytes, which ensures the entry into
the blood of K + and its withdrawal from the body of pa-
tients with chronic hepatitis C. Conjugation of Na + and
K+ ions in erythrocytes was accompanied by an increase
in the concentration of Na + and decrease K +. Such dy-
namics of these ions inevitably leads to depolarization of
erythrocytic membranes, delayed Na+ ions and loss of
K+, which characterizes the disruption of their physical,
chemical and functional properties. These, the facts indi-
cate a disruption of the transport function of plasma
membranes in patients with chronic hepatitis C.

The study of the exchange of Zn2 + revealed a sig-
nificant increase (p. 0.005) in its blood serum, 34.1%,
and was (29.5 + 0.43 mmol / 1) in comparison with the
control group. In red blood cells, on the contrary, a sig-
nificant decrease in the content of zinc ions (16.8 + 0.51
mmol / |) was observed. Studies show that patients with
chronic viral hepatitis C have a significant loss of zinc
ions. Increased level of zinc in the blood serum may be
due to an increase in her globulins with which he forms
strong complexes. A significant role in the development
of the manifestation of zinc deficiency can belong to
structural and metabolic disorders of biological mem-
branes: plasma, mitochondrial, ribosomes, lysosomes,
etc.

The study of the exchange of copper ions in patients
with chronic viral hepatitis C showed an increase in their
serum and red blood cells, respectively, by 32.1%,

41.6%, as compared with the control group. Copper is
actively involved in the processes of hematopoiesis, im-
mune and oxidative-reducing reactions. In serum, it is
linked to a2-globulins and is part of the serum oxidase
fraction — ceruloplasmin. An increase in the analyzed ob-
jects of copper ions, may be associated with the activa-
tion of hematopoiesis, the immune system and oxidative
reactions, which should be considered as the phase of
adaptation of the organism in the development of chronic
hepatitis viral etiology.

The study of the dynamics of iron in organs and tis-
sues revealed an increase in its concentration in serum
on 119.4%. In erythrocytes there was a decrease in iron
by 11.5%. Given the involvement of iron in oxygen trans-
port and processes of cellular respiration, as well as the
entry of hemoglobin, transferrin, ferritin and the analysis
of the dynamics of iron ions in biological objects, one can
judge the disruption of the stability of erythrocytic mem-
branes, which is connected with the release of Fe2+ ions
in the blood.

Many authors are convinced that an important role in
providing the membranes with dynamic stability is given
to the integration systems for controlling the homeostatic
function of the organism (nervous, endocrine, immune,
enzymatic), which is observed in patients with CSF [11 —
15, 17].

The main reason for the disruption of homeostasis
may be the structural and metabolic lesion of membranes
and, as a consequence, a change in the material, energy
and information balance of cells, which underlie the for-
mation of diseases and the development of endogenous
intoxication [12].

Studying the condition of the systemic and antisystem
interaction of the hepatitis C virus, which has membrano-
tropic action, the disruption of the activity of enzymes of
antiradical protection was detected against the back-
ground of reduction of transferrin (Table 1).

When studying the contents of ceruloplasmin, it is de-
termined that they exceed the control values by 2.5 times
in all groups of patients. However, there is a low level of
transferrin and haptoglobin at the height of intoxication
with the normalization of manifestation symptoms in the
remission period. The low value of transferrin at the
height of intoxication increases to the remission period,
but it is significantly different from the control values (Ta-
ble 1).

Table 1

Dynamics of the content of acute phase proteins — haptoglobin, transferrin and ceruloplasmin in patients with viral hepatitis C.

Groups of patients with hepatitis C Ceruloplasmin Haptoglobin Transferrin
mmol / | g/l mg /|

Chronic viral hepatitis C (n =73) 3.112+0.44 *0.211+0.0264 *2.1140.26 |
CO”(:°='29(;;’“" 2.335+0.65 0.335+0.065 35405

Note: * — a significant difference from the norm

Practically no changes were found in the dynamics of
the studied parameters, depending on the form of the
disease. Analysis of the content of acute phase proteins
— haptoglobin, transferrin and ceruloplasmin, revealed
significant differences, depending on the genotype of the
virus. So the biggest changes were observed, in patients
with genotype 1b, haptoglobin in serum decreased by
26%, in patients with genotype 3a by 14%, from the val-
ues of the control group. The decrease in serum of hap-
thoglobin in patients with chronic viral hepatitis C can be
considered as the strain of adaptive mechanisms for pro-

viding homeostasis of the body. Ceruloplasmin increased
by 23.6%; 48% and 19.6%, respectively, in patients with
genotype 3a, 1b and 2. Decreased levels of haptoglobin
in patients with chronic hepatitis C, may indicate mem-
brane pathology.

Thus, the results of the conducted research revealed
deep disturbances in the metabolism of metal ions in pa-
tients with HBGS. In serum, there was an increase in
iron, copper, zinc, potassium, sodium, calcium and mag-
nesium ions; in erythrocytes — there was an increase in
calcium, magnesium, sodium, copper, and a decrease in
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potassium, zinc and iron, indicating polysystem structural
and metabolic changes and intracellular homeostasis, as
a consequence of development in chronic viral hepatitis
C membrane pathology.

Prospects for further research consist in determining
the laws of energy supply disturbance as a mechanism of
damage to cells in patients with chronic viral hepatitis C.
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THE STUDY OF PATHOPHYSIOLOGICAL LINK OF AUTOIMMUNIZATION
IN PATIENTS WHO USE SOFT CONTACT LENSES"

Bagmut I.Yu., Kuzmenko O.A., Titkova A.V.
Kharkiv Medical Academy of Postgraduate Education, Kharkiv

In this work, the state of the immune system was studied in thepatients using soft contact lenses for various variants of
the normal microfiora eyes. Analyzing the absolute number of lymphocytes in the peripheral blood, we found that these
indices are within the limits of normal physiological fluctuations and do not have a significant difference between the
groups. The same tendency was observed in the study of the content of common T-lymphocytes, and their number in all
groups is within the limits of normal physiological parameters. The inhibition of the IL-2 expression activator confirms
our assumption of latent suppression of the T-immune system, especially in patients who have a smoking habit. It has
been found that in patients who use soft contact lenses and have a habit of smoking there is a decrease in the level of
B-lymphocytes. However, despite the normal immunological parameters of B-lymphocytes, in the 1st group as well as in
the 2nd group there is a hidden inhibition of the T-immune system.

Keywords: immune system, soft contact lenses, normal microflora

Y poboTi BuBYam ctaH iMyHHOI CUCTEMU y MALIIEHTIB, O BUKOPUCTOBYIOTb M’Ki KOHTaKTHI JIiH3U NPy Pi3HUX BapiaHTax
CTaHy HOPMarsibHOI MiKpog/iopy oka. AHasni3yro4dmu abCcosmoTHY KiIbKICTb JiMGOUNTIB y nepugepnyHivi KpoBi, My BUSIBUIY,
LYO Ui MOKA3HUKN 3HAXOASTLCS B MEXaX HOPMaslbHUX Qi3ionoridHnX KomBaHb i He MaroTb CyTTEBOI PI3HULI MK rpynami.
Taka XX TeHAEHLUIs1 CrIOCTEDIranacs rnpu BUBHEHHI BMICTY 3arasibHux T-/1iM@oUnTiB, a iX Ki/IbKICTb y BCIX rpyrnax nepebysae
B MeXax HOPMasibHuX i3ionoriYyHux napameTpis. IHribyBaHHs aktmBaTopa excripecii IL-2 nigTBEPAXYE HaLLe MPpUryLYeH-
HS1 1IPO MPUXOBAHE MPUrHIYEHHS T-iMyHHOI cUCTEMM, 0COOIMBO y NaLiEHTIB, SKi NanaTb. bysio BUSBIEHO, YO y MalieHTIB
SKi BUKOPUCTOBYIOTb MAKi KOHTAKTHi JIIH3M Ta MaroTb 3BUYKY MaJTiHHA MA€E MICLe 3HWKEHHS piBHS B-nimgounTis. OaHak
HE3Ba)Xkaroun Ha HOPMasibHi IMyHOJIOrHHI MOKa3HuKu B-nimpountis, B I rpyni Takox sk i B II rpyni criocrepiraerbcs npm-

XOBaHe MpurHideHHs T-cuctemm iMyHITeTy.

KnroyoBi cnoBa: iMmyHHa cuctema, KOHTaKTHi MiH3K, HopMarbHa Mikpodhnopa

Wearing contact lenses increases the risk of eye in-
fections, corneal damage, and changes the natural mi-
croflora of the eye. In any case, the results of wearing
contact lenses can potentially be either dangerous or
catastrophic. In order to understand the risks, it is useful
to understand how the eye works and how contact lenses
help correct vision. If a patient does not care about the
eyes and lenses, one can increase the risk of complete
loss of vision.

Contact lenses are literally in “contact” with the eye.
These lenses are prescription based, and they are in-
tended for correction of visual errors — in essence, they
resemble miniature glasses. They change the place
where the light focuses on the retina, which improves vi-
sion.

Soft lenses move along with the eye, floating above
the surface of the cornea. The concept of contact lenses
was demonstrated in 1508 by Leonardo da Vinci. The
first lenses were made of glass in 1887.

For many years, they have evolved to plastic, soft
lenses, disposable lenses, air-permeable versions; re-
cently, silicone hydrogel has appeared, manufactured on
an individual basis.

Air-permeable lenses are made of hard plastic, they
have less water, they are less flexible than soft lenses,
but are better resistant to bacteria. These lenses keep
shaping when you blink and support diopters better than
soft lenses.

In a 2016 newsletter from ABC, Dr. William Faulkner
of the Eye Institute in Cincinnati warns that 20.000 peo-
ple annually contract Pseudomonas aeruginosa. Accord-
ing to the Center for the control and prevention of dis-
eases, 50% of people do not remove contact lenses
overnight.

Unfortunately, this practice leads to an increased risk
of eye infections, which can lead to further infection and
loss of vision. If not treated, one can lose one’s sight.

Faulkner believes that people who sleep in lenses
(even those called “overnight”), and who have a habit of
smoking, are 10 times more likely to contract eye infec-
tions.

Almost every fifth of eye patients has complications
due to the use of contact lenses, which include corneal
injuries, corneal transplantation, and loss of vision.

However, in the literature we did not find data on the
study of the immune system in patients who use soft con-
tact lenses.

The aim of the research is to investigate the state of
the immune system in patients who use soft contact
lenses in various variants of normal microflora of the eye.

Materials and methods

The study included 72 patients who have used soft
contact lenses for at least one year. All patients were di-
vided into two groups: the Ist group included 32 patients
who had a habit of smoking and/or sleeping in lenses; the
IInd group — 40 patients, non-smokers, using soft contact

" To cite this English version: Bagmut I.Yu., Kuzmenko O.A., Gramatiuk S.M., Titkova A.V. The study of pathophysiological link of
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lenses. The study group included patients aged 21 to 60
years old, with an average age of 34+6.2 years.

Only patients who have used soft contact lenses for
at least 1 year and had no history of infectious eye dis-
eases during the last 6 months have been included in this
study. Non-specific protective factors were investigated in
all patients, the leading link of which are phagocytic cells,
involved in the elimination of foreign antigens due to their
intracellular enzyme systems. The patients were evalu-
ated for the total number of leukocytes, relative and ab-
solute number of lymphocytes, phenotypes of lympho-
cytes at presence of CD antigens on their surface (CD3,
CD4, CD8, CD16, CD22, CD25, CD95); the levels of im-
munoglobulins of classes A, M, G, E, circulating immune
complexes (CIC), hemolytic activity of the complement
(CH 50), phagocytosis parameters of neutrophil granulo-
cytes with latex, lysosomal cationic proteins (LCP) and
NST spontaneous and stimulated tests were studied.

CIC was determined in serum of blood by spectropho-
tometric method for Dijon RN The method is based on
the ability of polyethylene glycol (PEG 6000) at low con-
centrations to precipitate immune complexes in serum.
The concentration of the protein in the precipitate was
determined by the level of the CIC. Measurements were
made using a spectrophotometer at a wavelength of 450
nm; the levels of the CIC were expressed in units of opti-
cal density. Determination of complement hemolytic activ-
ity was performed by the method of 50% hemolysis in the
modification of Reznikova L. C. The principle is based on
the phenomenon of erythrocyte lysis in the presence of
antieryrotsytic antibodies and complement. To evaluate
the complement activity, the hemolytic system was intro-
duced into the serum. The detection of lysosomal cationic
proteins (LCP) was performed by the cytochemical

method according to MG Shubichik. Microscopy of the
smears was performed under a microscope with an in-
crease of x 90 in the immersion system, 100 neutrophils
were counted, and% of NST-positive cells containing the
dyformasan was determined. In the spontaneous NST
test, the norm is 10%, in the stimulated — from 40%. In
addition, the neutrophil activity index (IAN) was calcu-
lated according to the Astaldy-Berg formula.

The microbiological study was performed on all pa-
tients using soft contact lenses. Identification of bacteria
was carried out according to generally accepted criteria.
The culture of bacteria was grown on a liquid nutrient
medium for 1-2 days at 37 °C to a concentration of 2 bil-
lion cells / ml.

All stages of the study were performed on the clinical
basis of the medical diagnostic center "ASK-Health".

The research was conducted in compliance with all
ethical and legal norms and protocols, in accordance with
the legislation of Ukraine.

The results of the study were processed using the
EXCEL and STATISTICA 6 applications.

Results and discussion

The lack of data on the state of immunity of patients
using soft contact lenses in the literature was the basis
for its study, the study may contribute to the resolution of
the pathophysiologic formation of immunological disor-
ders and as a consequence of infectious complications.
The analysis of the state of the immune system provided
for the determination of the total number of all lympho-
cytes and their varieties in peripheral blood in absolute
and relative values (Table 1).

Table 1

The state of cellular immunity in patients who use soft contact lenses

Indicators of the state of the immunity system
The absolute
; ' The number
Patients' groups number of 0 9 0 CD4, 0 CD8,
of Iympr;o- lymphocytes CD3,% CD3, x10°/L CD4,% x1091L CD8,% X109
cytes, % 9
x10°/L

Corgr%irr')son 18-38 0.72-3.42 67-76 1.1-1.7 38-46 0.7-1.1 31-40 0.5-0.9
53.4+ 245+ 75.7+ 1.8% 38.1% 1.2% 30.9+ 0.56+

Ist group (smokers) 2.45* 0.24 16 0.25 15 0.20 1.1 0.04
436+ 231+ 75.1% 173+ 46 8+ 1.0+ 31.2+ 0.81%

llnd group 3.35 0.15 1.25 0.13 1.3 0.11 2.1 0.10

Notes: P<0.05 — differences in values when compared between groups.

The study found that the relative number of lympho-
cytes varies widely and tends to increase, on average,
(44.731£5.1)%. However, patients with a smoking habit of
the 1st group have a significantly higher incidence
(p=<0.05) the reaction voltage from the lymphoid system,
while the number of lymphocytes in such persons was
(53.41£2.45)%. High indicators of the relative number of
lymphocytes are also observed in the second group —
(43.61£3.35)%. The increased relative numbers of lym-
phocytes in both groups of study, in our opinion, show a
different pathophysiologic mechanism of the reaction of
the lymphoid system. In group I, lymphocytes can reflect
the expressed reactivity of the immune system on the
pathological process, and in group | — indicates the pres-
ence of chronic inflammatory reaction in the body due to
smoking.

Analyzing the absolute number of lymphocytes in the
peripheral blood, we found that these indices are within
the limits of normal physiological fluctuations and do not

15

have a significant difference between the groups. The
same tendency was observed in the study of the content
of common T-lymphocytes, and their number in all
groups is within the limits of normal physiological pa-
rameters. There was a stable uniform content of total T-
lymphocytes at the upper limit of the norm — (from
75.7£1.6% to 75.1£1.25%).

As a result of the study, the absolute number of CD-3
T lymphocytes in the 1st group was 1.82x10%L, which is
significantly higher (p<0.05) than in the comparison
group. The obtained results of the study suggest that the
main population of common T-lymphocytes (CD3) is rep-
resented by T-helper. Indicators of the second group
were significantly higher than normal, however, the dif-
ference between patients and both groups was not de-
tected. The analysis of the relative level of T-helper cells
— CD4 in the blood corresponds to the normal value in
patients of group Il and remains at the level of the upper
limit of norm — (46.8+1.3)%. In patients of group |, the
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relative level of CD4 is at the lower limit of the norm and
has no significant difference when compared with the
control values. However, it should be noted that the ab-
solute number of T-helper (CD4) in patients of group |
deviates from the control values in both directions, as in
the direction of decrease — 26.78% in comparison with
the norm, and in the direction of increasing their number
— at 13.5% of cases. Such a situation may be due to the
voltage of the T-system of immunity and the T-helper
type 2 immune response at the onset of the disease, that
is, in the process of prolonging the disease, the immune
status of the organism is suppressed.

Relative content of T suppressors — CD8 did not have
a significant difference between the groups.

The absolute number of T suppressors — CD8 in pa-
tients of Group | is at the lower limit of the norm —

0.56x10%L, while in the second group of patients the
number of T suppressors — 1.2 times higher and reaches
the upper limit of the norm — 0.81x10°%/L.

Consequently, despite the normal immunological per-
formance in all groups, the latent immune suppression of
the T-immune system is nevertheless traced in group I.

The abovementioned data finds its confirmation in the
study of the dynamics of other indicators of immunity
(Table 2). Absolute content of natural killers CD16 in pa-
tients of group | is significantly (p<0.05) lower than in
group |l, although it corresponds to the norm -
0.31x10%L. That is, the content in the blood of natural
killers, although consistent with the norm, similar to T-
lymphocytes, in the 1st group, this limit is significantly
lower.

Table 2

Some indicators of the state of immunity in patients who use soft contact lenses

Indicators of the state of the immunity system
o cic
Patients
CD16 with 3.5 CD95
o , o o o )
groups CD16,% M CD20, % CD%?wa CD25,% cr())%?l_,m v e | CD95% | oy
un.
Comparison 10-19 0.2-0.4 11-16 0.2-0.4 10-18 0.54- 1042 520 | 0.1-0.5
group 116
Grouo | 18.26+ 031t 16.4+ 027+ 207+ 032+ 129t | 1855t | 033%
P 1.68 0.14* 067 0.09* 0.16 0.05* 115 25 0.01
Grouo I 17 .4+ 0.45+ 14.0+ 0.39+ 19.6+ 047+ 10.4+ 136t | 031t
P 0.08 0.01 0.01* 0.05 1.10 0.02 1427 | 0.14* 0.02

Notes: *— p<0.05 — the differences are significant from the indicators of other age groups;
**— p<0.05 — the differences are significant from the indicators of other age groups and comparison group.

When analyzing the absolute content of B-
lymphocytes in the blood of patients in the studied
groups, we found that their lowest rates were found in the
group of smokers who use soft contact lenses.

Investigation of the content in the activator of expres-
sion of interleukin 2 (IL 2) — CD25 in absolute numbers
has established a significant (p<0.05) decrease in its con-
tent in both groups in comparison with the norm. Patients
in group | with a habit of smoking, this figure was particu-
larly low, but had a significant difference in comparison
between the groups (20.7+£0.16)%. Interleukin 2 is a me-
diator of inflammation and an activator of the synthesis of
T-lymphocytes, on the one hand, and on the other — par-
ticipates in the process of differentiation and maturation
of T-cells. The inhibition of the IL-2 expression activator
confirms our assumption of latent suppression of the T-
immune system, especially in patients who have a smok-
ing habit.

Except for the detected dynamics, the rates of circu-
lating immune complexes in the studied patients, in which
they exceeded the control values, and in smokers, this
figure already (12.91£1.15)%.

In the study of apoptosis receptors — CD95, it was
found that in absolute numbers in all groups their number
was practically the same and did not have a significant
difference.

The study of apoptosis receptors on CD95 lympho-
cytes did not reveal any disturbances in their composi-
tion. The number of lymphoid cells with apoptotic recep-
tors, CD95 in both relative and absolute numbers, is
within normal physiological oscillations, which suggests
that apoptosis does not play a role in the violation of cel-
lular immunity.

Analyzing the obtained data of the state of the T-
system of immunity, it should be noted that when using
soft contact lenses, there is dissociation of it in general,
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and in particular in its various links, as evidenced by the
increase and decrease in the number of common T-
lymphocytes, the activation of T-helper cells and de-
crease in the number of T-suppressors. The latter may
be the pathophysiologic cause of autoimmunization of the
patient's body and accumulation of the CIC.

Summarizing the analysis of the status of the B-
immune system in patients under study, we can conclude
that there is no significant change in this immune system.
One can only note the increase in the absolute number of
B-lymphocytes in smokers and the tendency to reduce
the local immunity in this group.

Conclusions. Based on the obtained results, it can
be concluded that in patients who use soft contact lenses
and have a habit of smoking there is a decrease in the
level of B-lymphocytes. However, despite the normal im-
munologic parameters of B-lymphocytes, in the 1st group
as well as in the 2nd group there is a hidden inhibition of
the T-immune system.
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PATHOPHYSIOLOGICAL FEATURES OF CREATION OF CRYOPRECYPITATE
IN PATIENTS WITH INOPERABLE CANCER IN DISTURBANCES FROM
MICROSATELLITE INSTABILITY"

Movchan O.V., Titkova A.V.
Kharkiv Medical Academy of Postgraduate Education, Kharkiv

The study of the mechanisms of pathophysiological patterns of microsatellite illness in patients with inoperable stomach
cancer will improve early diagnosis and improve the ways of correction of the revealed violations. The purpose of the
work was to identify the pathophysiological patterns of the formation of cryoprecipitate in patients with inoperable gas-
tric cancer, depending on the microsatellite instability (MSI). Blood serum was examined in 70 patients who received a
comprehensive treatment for gastric cancer. The diagnosis of all patients is verified histologically; the prevalence of the
process was revealed after performing CT scan with intravenous contrast. The isolation of cryoglobulins from blood
serum was performed using A.E. Kalovidoris with modifications. In patients with inoperable gastric cancer, with the
presence of instability of microsatellites in the locus of VAT-25 and / or VAT-26, the use of fluorouracil was more
effective in patients with cryoprecipitate levels of 298.6+2.5 mg / |, while the index was higher than 477,3 mg / L,
indicated a low level of efficiency.

Key words: cryoglobulins, serum, patients, stomach cancer.

BuBYEHHSI MEXaHI3MIB NaTOGI3I0N0riHHUX 3aKOHOMIDHOCTEN MIKPOCATEITHOI HECTabIIbHOCTI y XBOPUX 3 HEONEPAOE/IbHUM
DPaKOM LLTyHKa CrIPUSITUME PaHHIV AiarHOCTUL Ta BAOCKOHA/IEHHIO CrIOCOBIB KOPEKLII BUSB/IEHNX MOpyLLUEHb, MeTow po-
60T 6710 BUSIB/IEHHS NATOQIZI0NOriHHIX 3aKOHOMIPHOCTEN (hOPpMYBaHHSI KDIONPEUMIIiTaTy y XBOPUX 3 HEONEPAOEbHIM
PaKoM LLJTYHKa B 3a/71€XKHOCTI Bif MiKpOCATE/ITHOI HECTabiyibHOCTI. byna obcTexxeHa cvpoBaTka Kposi 70 naLieHTiB, SKi
OTPUMYBa/IN KOMIT/IEKCHE JTIKYBaHHS 3 NMPpUBOAY PaKy LWJ/yHKa. [iarHo3 y BCix XBOpmX BEDIQIKOBaHO riCTO/IONYHO,; pO3ro-
BCIOKEHICTb MPOLECY BUAB/ISIACH T1IC/IS MPOBEAEHHS KOMIbIOTEPHOI TOMOrpa@ii 3 BHYTPILLHbOBEHHNM KOHTPACTyBaH-
HSM. BugineHHs Kpior/ioby/iiHiB i3 cMpoBaTKu KpoBi MpoBoawm 3a MeTo4oM A.E. Kalovidoris 3 mogugikauismm.y xBopmx
Ha HeoriepabesibHuyi  MicLieBOMNOLMPEHMI PaK LLJTYHKE, 3@ YMOBM HasIBHOCTI HECTabIIbHOCTI MIKpOCaTeniTiB 3a JIOKycamm
BAT-25 t1a/abo BAT-26, 6inblu egpekTuBHUM 6y/10 3aCTOCYBaHHS QTOpypaunsly y NauieHTIB 3 piBHEM Kpiorpeuurnitary
298,6 + 2,5 Mr/n, TO4I K MOKA3HWK BULLMI 3a@ 477,3 MI/J1 CBIAYMB PO HU3bKUY PIBEHE €QEKTUBHOCTI.

Knroyosi cnoBa: kpiorno6yniHun, cupoBaTtka KpoBi, XBOPi, paK LUMyHKa.

lowed by the activation of the complement, causes ex-
cessive inflammation and, as a consequence, the recur-
rence of the disease.

The aim of the research was to identify the patho-

Introduction

The study of the mechanisms of pathophysiological
patterns of microsatellite illness in patients with inoper-

able stomach cancer will improve early diagnosis and
improve the ways of correction of the revealed violations.
It is known that in the structure of oncopathology in
Ukraine, stomach cancer is of prime importance [4]. After
all, among the first identified patients with gastric cancer,
almost 90% of cases are inoperable.

Currently, the task of pathogenetic diagnosis and cor-
rection of detected forms of inoperable cancer requires
the fastest solution. The long pathological process de-
pletes the immune system of a person, therefore the de-
termination in blood serum of abnormal immunological
parameters of disrupted properties of the immune system
in the human body indicates the depth and intensity of
oncopathology [3. 5]. One of the factors of pathogenesis
and laboratory index of immunopathological inflammatory
process in cancer patients is the so-called cryoglobulins,
which are a heterogeneous group of immunoglobulins
characterized by the ability to anomalous deposition or
formation of a gel at temperatures below 37°C (cryopre-
cipitation) [2,3,4]. Precipitate of cryoglobulins (if their
concentration is high) leads to blockage of blood vessels,
which also contributes to increased blood viscosity. The
deposition of immune complexes in the vessel wall, fol-

physiological patterns of the formation of cryoprecipitate
in patients with inoperable gastric cancer, depending on
the microsatellite instability (MSI).

This work is a part of the research project "Patho-
chemical mechanisms of action of radioiodine on the or-
ganism and principles of their early diagnosis and correc-
tion" of Kharkiv Medical Academy of Postgraduate Edu-
cation, state registration number 0117U000589.

Materials and methods

We examined 70 patients with inoperable stomach
cancer to determine the level of cryoglobulins and mi-
crosatellite instability. Palliative treatment of unresectable
localized gastric cancer was performed with the prepara-
tion of 5-fluorouracil in all groups.

Patients were divided into two groups depending on
the level of cryoglobulins: la group — the level of
cryoglobulins was (298.6+2.5 mg/l) — 36 (52%), lla group
— 34 patients — the level of cryoglobulins was (477.3+4.8
mg/l). Patients in each group were divided into four sub-
groups depending on the presence of instability of mi-
crosatellites in the loci of the VAT-25, VAT-26. Subse-

" To cite this English version: Movchan O.V., Titkova A.V. Pathophysiological features of creation of cryoprecypitate in patients with
inoperable cancer in disturbances from microsatellite instability // Problemy ekologii ta medytsyny. - 2017. - Vol 21, Ne 3-4. - P. 18-21.
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quently, in each subgroup, clinical efficacy was analyzed,
followed by a comparison of the latter (Table 1). Patients
of the first group used as chemomodification platinum
derivative preparations, and of the second group — medi-
cations of fluoropyrimidine series. The clinical efficacy of
these treatment regimens has been studied, depending
on the biological properties of tumor tissue and the for-
mation of cryoprecipitate in the previous stages.
Diagnosis in all patients was verified histologically.
The prevalence of the process was manifested after

Cryoglobulins, i.e., serum immunoglobulins, are recipro-
cally precipitated at temperatures below 37°C.

Isolation of cryoglobulins from blood serum was car-
ried out using A.E. Kalovidoris method with modifications.
The concentration of cryoglobulins was evaluated spec-
trophotometrically on a spectrophotometer SF-46 in dy-
namics on the 1st, 2nd, 3rd, 7th day. The control values
of serum cryoglobulins were investigated in 25 healthy
patients and ranged from 60 to 80 ug / L, which corre-
sponded to the norm obtained in the works by Ferri C.,

computer tomography with intravenous contrast. Zignego A.l. and coauthors (2002).
Table 1
The distribution of patients depending on the stability of microsatellites VAT-25, VAT-26 and the level of cryoglobulins
Microsatellite instability, n / Clinical effect, n, (P + p,%)
Group of VAT-25 - VAT 25 — VAT 25 + VAT 25 +
patients VAT-26 - VAT 26 + VAT 26 — VAT 26 +
(drug) n=35 n=10 n=20 n=5
NUfmber x’=5.85* =274 x’=3.52 x>=0.31
of pa- . Regression Regression Regression
tients, n| Regression or . i~ Progres- o Progres- o Progres-
' IR Progression or stabiliza- : or stabiliza- : or stabiliza- :
stabilization tion sion tion sion tion sion
1st 22 5 1 2 1 3 1 0
n=36 (62.86%) (14.29%) (10.00%) (20.00%) (5.00%) (15.00%) (20.00%) 0
2nd 3 5 6 1 12 4 3 1
n=34 (8.57%) (14.29%) (60.00%) (10.00%) (60.00%) (20.00%) (60.00%) (20.00%)

In order to evaluate the effectiveness of treatment
depending on the biological properties of the tumor, the
presence of microsatellite instability was determined on
the locus of VAT-25 and VAT-26.

The studies were carried out on dewaxed sections
with a thickness of 4-5 microns, with the previous anti-
damask decontamination in citrate buffer (pH 6.0) in a
microwave oven with a power of 600 W for 10 minutes.
An EnVision system (Dako Cytomation, Denmark) was
used to visualize the reaction products.

Microsatellite instability was evaluated using a poly-
merase chain reaction using two quasimomorphic mono-
cellular markers, VAT-25 and VAT-26.

In order to obtain a sufficient molecular weight and
purity of DNA from the tumor material, the tumor tissue
was shredded with eye scissors and then homogenized.
Proteinase K was added to homogenizate, in a concen-
tration of 50 pg / ml and SDS to 0.5% with glass rubbing.
Homogenizate was incubated at 37 ° C for 12 hours. The
volume of the sample was adjusted to 5 ml of a 10 mM
Tris-EDTA solution at pH 8.0 and sequential DNA extrac-
tion with equal volumes of phenol, a mixture of phenol
and chloroform, and finally chloroform. To the sample
was added 1/10 of 5M sodium acetate pH 5.3, mixed,
and the DNA was precipitated in 2.5 volumes of cold 96%
ethanol, keeping the specimen at -70 ° C for 30 minutes.
The sample was centrifuged for 15 minutes. The DNA
precipitate was dried and then dissolved in 200 ul of 10
mM Tris-EDTA pH 8.0. The quality of the isolated DNA
was checked by electrophoresis in a 1.5% agar gel with
rendering of ethidium bromide. The isolated DNA was
stored at -20 ° C.

Polymerase chain reaction was carried out according
to the standard scheme on the thermocycler program
Tercyk-2 of DNA production.

The following primers for the microsatellite sequence
were used VAT-26: 5-TGACTACTT TGGACTTCAGCC-3';

5'-AACCATTCAACATTTTTAACCC-3', and

5'-TCGCCTCCAAGAATGTAAGT-3" and
5-TCTGCATTTTAACTATGGCTC-3' for VAT-25:

19

To the reaction mixture containing 50 mM KCI, 10 mM
Tris-HCI pH 8.4, 5 pM primers, 2.5 mM MgCl2, 200 yMM
dNTP, 10% DMSO, 5 mM mercaptoethanol and 2 units of
the thermophilic DNA polymerase.

Then a drop of petroleum jelly was added, the mixture
was warmed at 95°C for 10 minutes, and 33 cycles with pa-
rameters were performed. Denaturation: 95°C — 30 sec-
onds. Annealing and elongation: 55°C — 30 seconds. The
final incubation was carried out at 72°C for 10 minutes.

The PCR result was evaluated in 8% polyacrylamide
gel, followed by coloring in a solution of ethidium bromide
at a concentration of 1 mg/ml. As a marker of molecular
weight, DNA plasmids puc19, hydrolyzed with the en-
zyme Hpall, were used.

Statistical hypotheses about the presence or absence
of significant differences in the results of drug treatment
for different variants of the biological status of patients
were verified using a four-cell — criterion [11]. For each of
the four variants of biological characteristics, a conjuga-
tion table was formed.

Criteria for the hypothesis:

Ho — there are no statistically significant differences in
the effectiveness of drugs L1 and Lo,

H; — there are statistically significant differences in
the effectiveness of drugs L1 and Lo.

Examination of hypotheses is carried out by compar-
ing the value of the criterion calculated by the formula:

) n(ad—bc)2
- (a+b)(c+d)(a+c)(b+d)’
n=a+b+c+d,

X

A2
with a critical valueZ = 384! determined by the table
for a given number of degrees of freedom and equal sig-

2 n2
nificance p<0.05. If at that¥ ~ % | then the hypothesis
Ho about the independence of treatment outcome from
therapy with a 95% reliability is rejected. Otherwise, this
hypothesis is accepted.
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Results and discussion

The revealed pathophysiological patterns of the for-
mation of cryoprecipitate in patients with inoperable
stomach cancer, influenced the effectiveness of therapy.
Among the patients of the 1st group with the level of
cryoglobulins (298.6+2.5 mg/l) and the lack of instability
in both locus, regression and tumor stabilization were ob-
served in 24 patients. Of these, 21 (62.86%) had the
level of cryoglobulin 298.6+2.5 mgl/l, which corresponded
to the 1st group, and 3 (8.57%) — belonged to the 2nd

group. The tumor progression in the absence of ICU for
VAT-25 and VAT-26 was noted in 10 cases. Of these, 5
patients (14.29%) were in the 1st group, and the same
number of patients in the 2nd group.

When comparing the two samples with the four-cell
criterion x2, it was found that for the indicated biological
properties of the tumor, namely, in the absence of insta-
bility in both of the studied locus, the efficacy of the che-
motherapy in group | (p<0.05) was significantly higher
than the similar indices in the 2nd group (Fig. 1).

100% 1 50.00%
80% -
60% |
40% A
20%

0%

50.00%

progression(n=10)

regression (n=25)

mregression (n=25)

mprogression(n=10)

Fig. 1. Clinical efficacy of 5-fluorouracilase in the absence of MSI for VAT-25 and VAT-26, depending on the level of cryoglobulins.

Thus, in patients of the 1st group, the proportion of
cases of regression and tumor stabilization from their to-
tal reached 88.00% and exceeded the proportion of
cases of tumor progression, which, from their total,
equaled 50.00%. At the same time, in patients of the 2nd
group, the ratio of regression and tumor stabilization
(12.0%) and its progression (50.00%) was in favor of the
latter. That is, in the absence of instability in both locus,
at levels of cryoglobulins 298.6+2.5 mg/l, the cases of
regression and tumor stabilization were more likely to
prevail, and with a cryoprecipitate value higher than
477.3 mg/l — progression.

Among 10 patients with the lack of MSI for VAT-25
and its availability for VAT-26, reduction and stable tumor
size were observed in 7 cases. Tumor progression was
noted in 3 patients. Among all patients of the 1st group in
10.00+9.49% of cases, tumor regression or stabilization
of its size was noted. The lack of clinical effect, in the 2nd
group of patients receiving fluorouracil, which was mani-
fested by tumor progression, reached 20.00%.

Comparison of two samples according to the four-cell
criterion showed that with the use of fluorouracil it was
85.71%. Tumor progression in the Il group of patients
was recorded in 66.67% of the number of cases with no
effect of treatment on the above biological features of the
tumor. The same indicator was observed in patients of
group |, receiving fluorouracil in 33.33%. Within the same
group, these indicators were observed with an indistin-
guishable frequency. It is worth noting that in patients
with unresectable venereal gastric cancer in the pres-
ence of MSI for VAT-25 and its absence for VAT-26,
clinical efficacy was generally observed with the use of
fluorouracil in patients of the 1st group.

The next biological variant of the tumors was charac-
terized by the presence of MSI for VAT-25 in the absence
of VAT-26, and was noted in 20 patients. For this option,
regression or tumor stabilization was observed in 13
cases. The lack of a clinical effect from treatment was in
7 patients (Fig. 2).

92.31%

100%-
80%1
60%1
40%1

57.14%

progression (n=7)

regression(n=13)

0%

mregression(n=13)

m progression (n=7)

Fig. 2. Clinical efficacy of chemotherapy in the presence of MSI for VAT-25 and absence for VAT-26

Among the total number of patients in the 2nd group
with the specified biological features of the tumor, the
clinical effect of the use of the drug, that is, the regres-

20

sion of the tumor or stabilization of its size was observed
in 5.00%, did not provide a clinically significant effect in
15.00% of patients.
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Regression of the tumor, or a decrease in its size for
the use of fluorouracil, was noted in 12 patients in the |
group, in 60.00% of cases. The absence of the same
clinical effect was observed in 4 patients, in 20.00% of
cases.

Comparison of the samples of the two groups accord-
ing to the four-cell criterion X2 resulted in the absence of
a probable difference between them.

Despite the lack of statistical changes, the results
suggest that when using fluorouracil as a modifier in
group Il where the cryoprecipitate is more than 477.3
mg/L, the relative number of cases of regression or stabi-
lization of tumor size was only 7.69% of their total num-
ber for the specified biological features of the tumor. At
the same time, the relative indicator of tumor growth pro-
gression in the |l group of patients was 42.86%. Unlike
patients in the 2nd group, the use of fluorouracil has al-
lowed clinical effect to be achieved in 12 patients, in

92.31% of cases, while its absence was observed in
57.14% of patients.

That is, in patients with unresectable locally-
distributed stomach cancer in the presence of MSI for
VAT-25 and its absence in VAT-26, clinical efficacy was
generally observed in the use of fluorouracil in patients of
group |, where the cryoglobulin value did not exceed
298.6 mg/l.

It was impossible to calculate the efficacy of
fluorouracil in the patients with the presence of MSI in
both VAT-25 and VAT-26 due to the small absolute num-
ber of patients in the subgroup (n=5).

Microsatellite instability for VAT-25 and/or VAT-26
was observed in 35 patients of both groups under study.
Of these, partial regression of the tumor or stabilization of
its size was noted in 24 patients. The absence of a clini-
cal effect from the treatment that had a manifestation in
the form of tumor progression was recorded in 11 cases
(Fig. 3).

87.50%

100% 7 45.45%
80% A
60% -

40% -
12.50%

20% A

progression (n=11)

regression (n=24)

0%

Fig. 3. Clinical efficacy of chemotherapy in the presence of MSI for VAT-25 and/or VAT-26

The distribution of these patients in groups depending
on the level of cryoprecipitate showed that among pa-
tients in the 2nd group tumor regression or stabilization of
its size was achieved in 3 patients, in 8.57% of cases.
Tumor progression in patients with the same group was
observed in 14.29%.

When using the fluorouracil preparation in patients of
the 1st group, regression or stabilization of tumor size
was determined in 21 patients, in 60.00% of cases. The
absence of a clinical effect from treatment in patients with
the same group was observed in 6 cases, in 17.14% of
patients.

Comparison of clinical efficacy parameters in the
presence of instability of microsatellites in VAT-25 and/or
VAT-25 locus by the x2 criterion showed that among pa-
tients in the 2nd group, the correlation between the spe-
cific gravity of cases of regression or stabilization and
tumor progression was in favor of the latter. So regres-
sion or stabilization of the size of the tumor was observed
in 12.50% of their number, and progression — in 45.45%
of cases.

At the same time, among the patients in group | re-
ceiving fluorouracil, the ratio of different clinical effects
was the opposite. Regression and stabilization of tumor
size were observed in 87.50% of all cases of tumor re-
gression under the specified biological features of the
tumor. The presence of tumor progression in this group
was established in 54.55% of cases of the total number
of cases of progression.

Consequently, the combination of all patients with the
presence of MSI by the locus of VAT-25 and/or VAT-26
allowed to statistically confirm (p<0.05) the earlier ten-

21

dencies towards greater clinical efficacy in these patients
with fluorouracil. However, it was possible to establish
that the level of cryoglobulins significantly (p<0.05) af-
fects the effectiveness of therapy.

Conclusions. It should be noted that in patients with
inoperable locally advanced stomach cancer, in the pres-
ence of instability of microsatellites by VAT-25 and/or
VAT-26 locus, it was more effective to use fluorouracil in
patients with cryoprecipitate 298.6+2.5 mg/l, while the
figure above 477.3 mg/L indicated a low level of effi-
ciency.
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Llesnibro KImHUYeCKoro nccienoBarus biia paspaboTka KOMITIEKCA JIEHEHUS U PEaOUINTaLIMN FEHEDATUBHOV QyHKUMM Y
JKEHLUMH C TPYOHO — MEPUTOHEA/IbHBIM BECIIOANEM C MPUMEHEHNEM PaANOBOJTHOBOV SHEDI MM MPU J1arniapoCKOMMYECKOM
JIEYEHMM, UHTPAONEPALMOHHON MPOGPUIGKTUKM Criarikoobpa3oBaHus C MPUMEHEHNEM POTUBOCIIAEYHOO re/isl pPomU3Bo-
JIHOr0 KapboMETU/ILIE/TIONO3bI M KOMIT/IEKCA (mauoTepanmm B roc/IeonepaLMoHHbIi nepuos. Matepuassi u METOAbI: po-
BEAEHO KIIMHNHECKOE UCCIIEA0BaHNE Ha 96 XEHLUMHAX C TPYOHO-MEPUTOHEA IbHBIM GECI/IOANEM BOCNA/MTE/TIbHOMO reHe-
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MPEAIOKEHHOIO HaMU KOMITIEKCHOIO JIEHEHUS U PeabuintTaumm rno3B0/IMIM CHU3NTL CDEAHIO KPOBOIMOTEPIO BO BPEMS
onepaum, MpoAC/PKUTELHOCTb 10C/IE0NEPALNOHHOIO KOVKO-/HS, HEOOXOAMMOCTL B Ha3HayeHnn 06e360/mBatoLmx 1
aHTNOaKTepuasibHbIX MPEnaparToB. [peaioxeHHas METOANKA MO3BONIA MOBLICUTL MPOLEHT BOCCTaHOB/IEHNS MPoXoau-
MOCTH MatoOYHbIX TPY6, HACTYIIEHUS MaTOYHOU BEPEMEHHOCTH, CHU3NTL PUCK HACTYI/IEHNS] BHEMATOYHON 6epeMeHHOC-

TV U PEOKITIO3MN MATOYHBIX TPYO.
KniouyeBble cnoBa: TpyGHO-NepuTOHearbHoe

Oecnnoguve

BOCManuTenbHOro reHesa, CnaeyHblii  MPOLIECC,

pafMOBOHOBAs 3HEPrUs, NPOTMBOCTaeYHbIN Bapbep, peabunutauns B nocneonepaumoHHbIi nepuos.

Bctyn

BaxnuBoto i couianbHo 3HauMMol npobnemor B
YkpaiHi € npobnema 6e3nnigas B wniobi, Bia sikoro cTpa-
*aatoTb Binble 1 MinNbMoHa NoApYXHix nap Wo Bnnveae
Ha piBEHb HapPOMKYyBaAHOCTI Ta NPUPOAHMI NPUPICT Hace-
NeHHsi. B cTpykTypi xiHodYoro 6e3nnigasi OCHOBHa porb
HanexuTb TpyOHO-NepuToHeanbHoMy 6e3nnigao Ta Ko-
nuBaeTbes B Mexax 30 — 75% [7]. Mpu nepBuHHOMY 6€e3-
nnigai YactoTa ypaxeHHst maTkoBux Tpyo cknagae 29,5-
70%, npw BTOpUHHOMY Ge3nninai - 42-83% [1]. OcHo.-
HOK NPUYMHOK BBaXalTbCA MEePeHeceHi 3anarnbHi 3a-
XBOPIOBAHHS OpraHis Manoro tasy, 3yMOBIeHi pi3HOMaHi-
THUMW iHeKUisIMKM, siKi NPU3BOAATbL A0 NOBHOI abo YacT-
KOBOI HenpoxigHocTi Tpy6 BHacnigok HE3BOPOTHOIO MOLL-
KOIPKEHHS LMNIHAPUYHOrO eniTenito MaTkoBmx Tpy6, obni-
Tepauii CTiHOK, iHINbTpaLii, nepernHis, obymMoBneEHNX
neputybapHUMmn Ta SEYHWKOBMMW 3poLleHHaMu [4, 13].
Micns ogHopasoBoro enisody CanbniHriTy HeNnpoXigHiCTb
maTkoBuX Tpy6 BuHMKae B 11 - 13%, nicns 4BOpPa3oBOro -
y 23 - 36%, npu TpbOX i Ginblue 3aroCTpeHHsIX - y 54 -
75% Bunagkis [9]. Y 27% xBopwux 3 TpyOHO — nepuToHea-
NbHUM  6e3nnigdsM  Npyu  nanapockonii - BUSIBMSIETLCS
cnankosun npouec Il - Il ctyneHa nowwmpeHocTi [2]. Y
43% XIHOK, SKi nepeHecnn 3anarnbHi 3axXBOPIOBaHHSA O0-
JaTkiB MaTKu BiAMIYa€eTbCsl MOBHA HENPOXiAHICTb MaTKo-
BMX TpyO, a B 49% BunagkiB — yacTkosa [10]. 3poLyeHHs,
SKi BUHMKAOTb BXe NiCnsi NepBUMHHOIO 3anasibHoro ypa-
KEHHS MaTKOBWUX TpyO, MOpYLUYIOTb MEXaHi3amu 3axsaTy
Ta TPAHCMOPTY AALIEKNITUHW.

Mpuimatoum o yBarn CTaTUCTUYHI AaHi epeKTUBHOC-
Ti XipypriyHoro nikyBaHHsi TPyOHO — nepuToHearnbHOoro
6esnnigoa [11,12] 3 BMKOPUCTaHHAM npenapartie Ans
npodpinakTvkn cnankoBoi xBopobu [6] HeobxiaHe noaa-

Nblue gocrimpkeHHs Ta BiabipkoBuWiA nigxig A0 3acTocy-
BaHHSA HaWbiNbL eekTBHUX NpenapariB 3 aHTUaaresu-
BHMMMW BMAacTUBOCTAMM ANA MOKpaLLeHHs pesynbTaTiB
npodpinakTykn cnankoyTBOPeHHs i peabiniTauii penpoay-
KTUBHOI (PYHKLi >KiHOK.

MeTa pocnigxeHHsi. Po3pobka komnnekcy nikyBaHHS
Ta peabinitauii reHepaTMBHOI YHKLUIT y XIHOK 3 TPYOHO —
nepuToHeanbHUM 6e3nnigaam 3ananbHoro reHesy i3 3a-
CTOCYBaHHSAM PafioXBUMLOBOI eHeprii npy nanapockoni-
YHOMY nNiKyBaHHi, iHTpaonepauinHoi NPOodinNakTukn npo-
TUCNaMKOBUM refniemM, NoxigHNM kapOoMeTUNLEentonosmn Ta
KOMMIeKcy qisiotepanii y nicnsonepadivinuia nepiog.

Marepianu i MeToau gocnipKeHHs

KniHiyHuM maTepianom Ansi NnpoBeAeHHs1 OOCTIiMKEH-
Hs1 Oynu gaHi o6CcTexeHHs, NikyBaHHSA Ta faHi kaTaMHe3y
96 xBopux 3 TpyObHO — nepuToHeanbHUMm 6e3nnigasm,
3yMOBMEHNM 3ananbH1UMKU 3aXBOPKOBAHHAMW AoAaTKiB
maTkm Ta 30 riHEKONOriYHO i COMaTUYHO 340POBUX HEBa-
MTHUX XXIHOK penpogyKTUBHOrO BiKYy, B3ATUX ANS KOHTPO-
no. Bci nauieHTkun, aki npunmanu yyacte B AOCNILKEHHI,
NpoxXoaunu NikyBaHHA Ha KniHiYHIN 6a3i kadegpu aky-
wepcTtBa Ta riHekonorii Ne2 XapkiBCbkoi MeaunyHOI aka-
gewmii nicnagunnomHoi oceitn B K303 «XapkiBCbkomy
MiCbKOMY KniHiYHOMY nonorosomy 6yamHky Ne2 im. M.X.
lenbdepixax». Y BCix XiHOK Byna oTpMmaHa iHdopmoBa-
Ha 3roJa Ha y4acTb B JOCHIKEHHI.

[na BupilleHHs nocTaBneHoi MeTu i 3aBAaHb Hamu
6yno obctexxeHo 126 nauieHTok. Bei 96 nauieHTok 3 Tpy-
GHO — NnepuTOHeanbHNM 6e3nniaasam 3ananbHoro reHesy
[0 ONnepaTMBHOIO MiKyBaHHA MPOWLINW CTaHAapTHe 06-
CTEXEHHs B ambynaTopHux ymoBax 3rigHO Ao Hakasy
MO3 Ykpainn Ne417 Big 15.07.2011p. (kniHiyHi, Gioximiy-
Hi aHanisu, koarynorpama, rpyna kposi, PB, BIJT (3a 3ro-

’ LumysaHHs npu amecmauyii kadpie: PuxeHko F0.B. Pe3ynbmamu KniHiyHo20 GocniOXeHHs rikysaHHs ma peabinimauii xeopux 3
6e3nniddsim, 3ymoeneHuM 3ananbHUMU 3axeoptosaHHsiMu 0odamkie Mmamku // [pobnemu ekonoeii i meduyuHu. — 2017. — T. 21, Ne 3-4.
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Mpo6aemu ekonorii Ta meguuUNHU

Joto), aHani3 suaineHsb i3 nixen, IMCLU, konbnockonis,
EKI, Y30, gonnep, MCI', pocnifpkeHHss ropMoHanbLHOro
¢OHyY, AOCniMKeHHA cupoBaTku Kposi Ha IL-1, IL-6, TPP
— B, diBpOHEKTMH, KOHCYNbTaLis TepanesBTa i iH.) [8]. 3
rpynu XiHOK 3 KMiHIYHOro OOCNIMKEHHs1 Oynn BUKIIOYEHI
nauieHTku 3 iHwumn doopmamm 6e3nnigas, 3aroCTpeHHAM
3ananbHOro MpoLecy, 3 TSXKKOI eKcTpareHiTanbHow na-
TOMOri€l0, a TakoXK Oyro BMKMIOYEHO 4ONOBIUUIA hakTop
6e3nnigas. XKiHkm 6ynu posginexi Ha Tpu rpynu: KOHTPO-
neHa rpyna - 30 riHEKONOrivyHO i comaTUYHO 340pPOBUX
HeBariTHUX XIiHOK penpoayKTUBHOIO BiKY;

1-a kniHiyHa rpyna — 48 nauieHTok 3 TpybHO — nepu-
TOHeanbHUM 6e3nniaasamM 3anarnbHOro reHesy, SKKUM Npo-
BoAMNach 3aranbHOMPUHATA METOAMKa NiKyBaHHSA i pe-
abiniTauii, ska BkMOYana: nanapockonito i3 3acTocyBaH-
HAM JiaTepMiYHOi eHeprii, 3 NPOMUBaHHAM YepeBHOI Mo-
poxxHuHM nigirpitum go 37°C 0,9% po3ymMHOM xropuay
HaTpito B 06’emi 200 - 300 mMn, po34MHOM [eKcaMeTa3oHy
4Mr, CTBOPEHHS LUTYYHOrO acumTy PO3YMHOM Xrlopuay
HaTpito 0,9% B 06’emi 200-300 Mn; aKTUBHWUIA PEXKUM MO-
BeiHKM 3 nepLuoi Aobwu nicnsionepadiiHoro nepioay.

2- ra kniHiyHa rpyna — 48 nauieHTok 3 TpybHOo-
nepuToHeanbHUM Ge3nnigasm 3ananbHoro reHesy, sikKUM
nposogunacb po3pobrieHa Hamu nporpama mnikyBaHHs i
peabiniTauji i Bkntoyana B cebe: nanapockonito i3 3acTo-
CyBaHHAM pagioxXBUNbOBOI eHeprii, iHTpaonepauinHoro
BBEEHHSI NpoTucnankosoro 6ap’epy noxigHoro kapGo-
METUNLENONo3n, Ta po3pobreHoto nporpamoto peabini-
Tauii. Hagani 3 apyroi gobwu xiHkam 2-0i KNiHiYHOT rpynu
npusHadyanu npotarom 9 AHIB peKTanbHO Cyno3uTopii -
KOMBGiHaUjsi CTpenTokiHasnM W CTpenTooopHasu 3a cxe-
moto: 1— 3 goba - no 1 ceiyui 3 pasu Ha noby, 4-6 noba —
no 1 ceivui 2 pasu Ha ooy, 7 — 9 goba - no 1 ceivui 1
pa3 Ha Joby, KpiM TOro NpPoBOAMBCSA KOMIMIIEKC 3anporno-
HOBAHOro Hamu isioTepaneBTUYHOrO NiKyBaHHSA: YNbT-
pasByK B iMMNYMbCHOMY PEXUMi Ha HU3 XXMBOTA MOTYXHiC-
TI0 0,5 BT/cM? TpMBanicTio 10 XBUMWH, 3 HACTYMHAM BHY-
TPiLLHEOMATKOBUM enekTpodope3omM hepMeHTy rianypo-
Higasn Ne 10 no gepmartonapamibHin meToauui curoto
ctpymy 10-15 MA npoTarom 20 XBUNUH, Yepes AeHb, No-
YnHatoum 3 gpyroi gobu nicnsionepadiiHoro nepioay.
Mpoueaypu OONOBHIOBaANUCS ceaHcaMn CTUMYNAUil MaT-
KoBUX TpyG 3a meToamkoto B. M. Crpyraukoro (2005)
npotarom 20 AHIB N0 5 XBUIMWH 3 BUKOPUCTAHHAM anapa-
Ta «EHpoToH-01B» (Bonrapid) no nixBo-KpUXOBiN MeTO-
Ovui NoYmnHaoumM 3 WocCToi Aobum nicrnsionepauiiHoro ne-
pioay.

Pe3ynbTaTy Ta iXx 06roBOpeHHs

CepepHii BiK XiHOK 1-01 KniHiuHOi rpynu 6y 32,5+3,9
POKK, 2-0i KniHiYHOT rpynn - 32+4,8 poKkK, Y KOHTPOMbHI
rpyni - 30,4+6,3 pokun. BCi XiHKM KMiHIYHWMX rpyn 3BEPHY-
nucs 3i ckapramu Ha 6e3nnigas. MNepeuHHUM Ge3nniggam
no 5 pokie ctpaxganu 7 (14,6 %) >XiHOK, NEepBUHHUM
6e3nnigaam Ginbwe 5 pokiB ctpaxganu 9 (18,7%), BTO-

puHHUM Ge3nnigasm oo 5 pokiB — 12 (25,0 %), BTOpUH-
HUM Ge3nnigas G6inbwe 5 pokie cTpaxganu 20 (41,7 %)
nauieHTok. TobTo, NokasHWK Sk nepBWHHOro 6e3nniaas
TpuBanicTio BinbLe 5 pokis, Tak i BTOPUHHOrO 6e3nniaas
TpuBanicTo Ginblle 5 pokiB BU3Ha4eHo y 1,5 pasu BuLle,
Hi>X nepBuMHHOro 6e3nnigast i BTOPMHHOIO TpMBanicTio Ao
5 pokiB. Bci xiHku 3 TpyOHO — neputoHeansHUM 6e3nnia-
O9M Manu B aHaMHe3i 3anarnbHi 3aXBOptOBaHHsS JoaaTKiB
maTkn — 96 (100 %), i3 HMX TpuBanicTio Ao 5 pokiB - 24
(25 %), a TpuBanicTio GinbLe 5 pokie - 72 (75 %).

Mpwu kniHiko-nabopaTopHOMy OGCTEXEHHI 96 XiHOK 3
TpybHO — nepuToHeanbHUM 6e3nnigasam 3ananbHoro re-
Hesy 3MiH He Byno BusiBneHo. IMig Yyac ynbTpasByKoOBOro
OOCNIMKEHHS Ta NpU BU3HAYEHHI CepefHix po3mipiB mMaT-
K1 Ta NpuaaTKiB BipOriAHUX 3MiH Y XXiIHOK KOHTPOMbHOI He
BUSIBNEHO. Y XIiHOK i3 TpyOHO — nepuToHeanbHUM 6es-
nnigasm BUSBUNKW Psif, CTPYKTYPHUX 3MiH Y PENpOayKTUB-
Hux opraHax: y 18 (18,75 %) rigpocanbniHKCu 3 TOBLLK-
HOIO MaTKOBOi Tpybu He BinbLue 5 MM, HasBHICTb choniky-
NSIPHUX KiCT Se4HKKiB ¥ 2 (2,1%) >iHOK. Y BinbLluocTi xi-
HOK 3 TpyObHO — nepuToHeanbHuM 6Ge3nnigosm - 27
(28,1%) 6ynu BUsIBNEHi ynbTpa3ByKOBi O3HAKWN CMaikoBO-
ro npouecy y BUrNsAi rinepexoreHHnX NiHinHNMX yTBOPEHb
Ta y 43 (44,8 %) XiHOK y BUrMsai OOMEXeEHHs npu 3mi-
WeHHi siedHukis [3]. Mpy gonnnepomeTpii BiAMIMEHO 3HU-
XKEHHS1 KPOBOMOCTaYaHHsi CTIHOK MaTKOBWX TpyD, iHAOeKkc
PE3UCTEHTHOCTI Y MaTKOBUX apTepisx npu LbOMy nepe-
Buwysas 0,62+0,06 (Npy NOPIBHAHHI B KOHTPOIbLHIN rpyni
0,46+0,02) npu p<0,05.

3 MEeTOoI0 BU3HAYEHHS CTaHy MOPOXHUHU MaTKU i Ma-
TKOBMX Tpy6 ycim 96 xBopuM 3 TpyOHO — neputoHearb-
HAM  6e3nnigosM  BMKOHaHa  MeTpocanbniHrorpadis
(MCIN) 3 BWMKOPMCTaHHSIM KOHTPACTHUX BOAOPO3YUMHHUX
npenapartiB (TpiombpacT — 76 %) Ha 7-11 oeHb MeHCTpY-
anbHOTO LMKy, a TaKoX NpOBedEeHHs! NMOPIBHAHHSA edek-
TmBHocTi MCIT gocnigpkeHHa 3 xpomocanbniHrorpadieto
(XCrI") Ha noyaTky nanapockoniyHoi onepadii. Henpoxia-
HicTb 06ox (abo eguHoi) MaTkoBMX TPYD BMSIBNEHa npu
MCI y 77 i 79,2 % BignoBigHO >iHOK 1-0i Ta 2-0i KniHiy-
Hux rpyn, a npyn XCI' BusiBneHa HenpoxigHictb y 62,5 % i
64,6 % BignosigHo. TakoX Mpu nanapockoniyHOMy 00-
CTEXEHHi Y nauieHToK 1-0i Ta 2- Of KMiHiYHWX rpyn BUSB-
neHi rpybi neputybapHi cnamku, netenbkonogibHi nepe-
mbu maTkoBuX TpyO, NiATAMHYTICTb KiHLEBMX Bigainis mMa-
TKOBMX TpYyD, 4YacTKOBE MPOHUKHEHHS KOHTPACTHOI peyo-
BMHW B 0BMEXeHi MOPOXHUHM ofHiel (eQnHOI) 3 Henpoxi-
[OHIiCTIO Apyroi MaTkoBOi Tpybw, siki ix gecdopmysanm, i
MOXNWBO, NopyLlyBanu ix TpaHcnopTHy dyHKujto. Lii no-
Ka3HWKM BKa3yloTb Ha BinbLuy AiarHOCTUYHY iHcbopmaTuBe-
HicTb nanapockonii, Hixk MCI".

MokasHWKK, SKi M1 BUKOPUCTOBYBanNM AN OLHKW Ha-
SIBHOCTi CNamKoBOro NpoLecy Y >iHOK KOHTPOIbHOI rpynu,
1-0i Ta 2-0i KNiHiYHWMX rpyn OO onepauii Ta HagaHi B Tab-
nvui 1.

T g9 1
lNoka3Huku pigHsi pibpoHekmuHy, TOP-B, IL-1, IL-6 y XiHOK KoHmponbHOT 2pynu, 1 - oi ma 2-of KriHiYHuUX 2pyn Ooag:g:aui/
MoKasHUK KOHTpOJ‘I_bHa rpyna a KniHivHa rpyna“(.n=48) 2 - a KniHiyHa rpynf (n=48)
(n=30) [0 onepaliji [0 onepaliji

DiBGPOHEKTUH, MKI/MI 32418,5 461,7+7,8 p<0,05 461,4+7,7 p<0,05
TOP-B mkr/mn 10,79+1,56 23,5+2,42 p<0,05 26,98+2,2 p<0,05
IL1b nr/mn 15,81+2,08 44,35+2,4 p<0,05 50,88+2,59 p<0,05
IL6 nr/mn 17,62+1,5 60,99+3,29 p<0,05 65,42+3,43 p<0,05

lMpumimka: p - 8ipociOHicMb PO3X0OXXEeHb MOKa3HUKI8 Y MOPIBHSIHHI 3 KOHMPOITLHOK 2PYyMoK.

Ak BUAHO 3 gaHux Tabnuui 1 piBeHb nokasHukie ¢id-
poHekTuHy, TOP - B, IL-1, IL-6 B crpoBaTLi KPOBI Y >iHOK
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1-0f Ta 2-0i KniHiYHMX rpyn A0 onepauii y NOPIBHAHHI 3
NMOKa3HMKaMM >XiHOK KOHTPOSIbHOI rpynu ByB nigBuLLEeHWi
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mMaiike y 3 pasu, wo 6yno cTtaTMCTUYHO [OCTOBIPHO
(p<0,05).

Mig 4ac nanapockonmiYHOro BTPYYaHHS OLiHIOBaBCS
CTyniHb CnNawmkoBWA npouec 3rigHO i3 Kknacudikadieto
AmepurkaHcbkoro cycninbctea geptunbHocTi (1988) [2].
Y nauieHTok 1-0i KniHiYHOT rpynu nig Yac nanapockonii
BusBneHo: | ctyninb — 17 (35,4%), Il ctyniHb — 10
(20,8%), 11l cTtyniHb — 7 (14,6%), IV cTyniHb — 14 (29,2%).

Y nauieHTok 2-0i KMiHiYHOI rpynu npu nanapockonii 6yB
BUSIBMEHWI crnamnkosui npouec: | ctynenio — 9 (18,75%),
Il ctyneHio — 14 (29,1%), Il ctyneHto — 8 (16,6%), IV cTy-
nexto — 17 (35,4%).

Bcim 96 xiHkam 3 TpyGHO—MNepuToHeansHUm G6e3nnia-
OsIM 3ananbHoro reHesy npoBeAEeHO onepaTuBHE MiKy-
BaHHS, sike Bkntoyarno (tabn. 2):

Tabnuys 2
Budu onepamugHo20 empyyaHHsi niod Yyac nanapockonii
) . - 2 - a KniHiyHa rpyna
MokasHuk 1 - a kniHiyHa rpyna (n=48) (n=48)
CanbniHronisic 12 (25%) 6 (12,5%)
CanbniHronisic, oBapionisic 14 (29,2%) 15 (31,2%)
CanbniHronisic, cpimbpionnacTtuka o6ox abo eguHoi MmaTkoBOI TPYOYU 3(6,3%) 8 (16,7%)
CaJ'II:I'IiHEOJ'IiSiC, oBapionisic 3 NpoBeAeHHsIM canbniHrocTomii 060x abo ofHiei 19 (39,6%) 19 (39,6%)
MaTKoBOI TPyou
Bcboro 48 (100%) 48 (100%)

B nicnsonepauinHomy nepiogi Hamu nopiBHIOBanach
TpuBanictb aHTuUbakTepianbHoi Tepanii, HeobXiaHICTb B
3HebonwUYMX npenapartax, nicnsionepauiiHin - nix-

Ko/OeHb Ta CepeaHIo KpOBOBTpaTy Mpwu onepaTMBHOMY
BTPyYaHHi. [laHi nogaHi B Tabnuui 3.

Tabnuys 3

lNopigHaHHSI mpusanocmi anmubakmepiansHoi mepanii, mpu3HadyeHHs 3HeborroYoi meparnii, nicrnsionepayitiHogo f1KKo/OHA ma

cepedHbOI KpososmMpamu y XiHoK 1-0i ma 2-oi KniHiYHuUXx epyn

1-a kniHivyHa rpyna, 2-a KniHivyHa rpyna,
MokasHumk (n=48) Py (n=48) i
TpuBanictb aHTubakTepiansHoi Tepanii (qo6a) 4,94+1,04 4,08+1,3 p<0,05
TpvBanictb NpusHayYeHHsi 3Hebonto4YKx (noba) 2,56+0,74 1,25+0,48 p<0,05
TpvBanicTb nicnsonepauiiHoro, Nixxko/aeHb 4,94+1,04 3,88+1,09 p<0,05
CepepfHs kpoBOBTpaTa nif, yac onepadii (mn) 42,29+26,36 31,88+17,09 p<0,05

lNpumimka: p - 8ipo2idHicmb PO3X0dKEeHb MOKAa3HUKI8 Y XIHOK 2-01 KNiHIYHOI y MOPIBHSIHHI 3 XiHKamu 1-0f KniHi4HOI 2pynu.

Mpwn 3acTtocyBaHHi MiHiManbHOI MOTYXHOCTI pagiox-
BWUMbOBOI EHeprii, 3MEHLIEHHSI 30HW BNNMBY YLUKOLKEHHS
TKaHWH - 30epiraetbCcs ONTUManbHUMA  KoarynsuiiHWM
edexT, WO Cnpuse 3HWKEHHIO CepefHbOl KPOBOBTPaTU
nia Yac onepaduii mamke y 1,3 pasu. Y nicnsonepauiiHo-
My nepiofi cepegHs TpuBanicTb aHTMbOakTepianbHoi Te-
panii y XiHOK 2-0i KniHi4YHOI rpynu cknagana 4,08+1,3 po-
61, HeoOXifHICTb B NpM3HaYeHHi 3HebOMYMX Npenapa-
Tax cknagana 1,25+0,48 nobu Ta TpuBanictb nicnsione-
pauinHoro nixxko aHs cknagana 3,88+1,09 gobwu (p<0,05)

Y NOPIBHSAHHI 3 1-0t0 KMiHIYHOI FPYNOK0 Y NaLieHTOK 2 - Of
KNiHIYHOT rpynu CTaTUCTUYHO AOCTOBIPHO 3HU3WMAach Tpu-
BanicTb aHTMbakTepianbHOI Tepanii, 3HM3nnacbL Heobxia-
HiCTb NpU3HaYeHHs1 3HebonYMX NpenapartiB Ta TpuBa-
NiCTb NicrnsionepauinHOro MiXkko AHA, WO Ha Hawly AyMKY
€ NposiBaMy i nepeBaraMmm 3aCTOCyBaHHs PagioXBUNbOBOT
eHepril nig Yac onepaTVBHOIO BTPYYaHHS.

Moka3Hukn piBHA dibpoHekTuHy, TOP-B, IL-1, IL-6 y
XIHOK KOHTPOMbHOI rpynu, 1-0i Ta 2—0i KMiHiYHWX rpyn Ao
Ta nicns onepadii, Hagari y Tabnuui 4.

Tabnuuys 4

lNoka3Huku pigHsi pibpoHekmuHy, TOP-B, IL-1, IL-6 y XiHOK KoHmpornbHOI, 1-of ma 2-oi kniHiYHux epyn 0o i nicns onepauii Ha 7 doby

KoHTporibHa rpyna, 1 —a kniHiyHa rpyna, (n=48) 2 - a KniHiyHa rpyna (n.=48)
MokasHik (n=30) 0 onepaLiji nicns onepatii 0 onepaLiji nicns
a pauy pau, a payy onepauii
. 427,3+18,8 397,9422,4 p<0,05,
DiBPOHEKTUH, MKI/MI 324+8,5 461,7+7,8 p<0,05 p<0,05, p1<0,05 461,4+7,7 p<0,05 p1<0,05
19,04+1,92 17+1,56 p<0,05,
TOP-B, Mkr/mn 10,79+1,56 23,5+2,42 p<0,05 0<0,05, p1<0,05 26,9842,2 p<0,05 p1<0.05
44,35+2,43 27,1443,96 21,3843,91 p>0,05,
IL1b nr/mn 15,81+2,08 0<0,05 0<0,05, p1<0,05 50,88+2,59 p<0,05 01<0,05
60,99+3,29 38,4745,67 31,2944,71 p<0,05,
IL6, nr/mn 17,62+1,5 0<0,05 0<0,05, p1<0,05 65,4243,43 p<0,05 01<0,05

Ak BMOHO 3 faHux Tabnuui 4, NnokasHWKM 40 onepaTtu-
BHOrO NikyBaHHs 6ynun niasuweHi (p<0,05) maike y 3 pa-
31 y XiHOK 1-0i Ta 2-0i KniHiYHUX rpyn y NOPIBHAHHI 3 Xi-
HKaMu KOHTpOrnbHOI rpynu. icna npoBeaeHHs onepaTtu-
BHOIO MiKyBaHHs ix nokasHuku TOP, IJ1-1, I11-6, ibpoHe-
KTUHY Y MOPIBHAHHI 3 nepefonepauinHiMK AaHuMK cTa-
TUCTUYHO [ocTOoBipHO (p<0,05) 3HM3uMBCA y 2 pasu. Ane
BCE OOHO BCi MOKasHWKM Bynu Aekinbka nigBuLLeHUMU
(cTaTMCTMYHO AOCTOBIPHO) Y NOPIBHSHHI 3 X NOKa3HUKa-
MW >KiHOK KOHTPOJIbHOI Fpynu, TOGTO 300POBUMX XiHOK. Mpn
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NOPIBHSHHI Y XIHOK 1-01 Ta 2-0i KNiHIYHUX rpyn BUsBre-
HO GinbLU 3HaYHE 3HWXKEHHS JaHMX MOKA3HUKIB Y XKIHOK 2-
Ol KNiHiYHOT rpynu.

KatamHe3s 31 nauieHTkn 1-0f kniHiYHOI rpynn Ta 38
nauieHToK 2 - Oi KNiHIYHUX rpyn BMBYaBcH Yepes 1 pik ni-
cna 3akiHYeHHs peabiniTauiiHoi Tepanii. Kputepiem ede-
KTMBHOCTI NiKyBaHHS XBOpWX 3 Ge3nnigasam Oynu nokas-
HUKM  yNbTPa3BYKOBOro [AOCHiMpKeHHs, gonneporpadii,
mMeTpocanbniHrorpadii, a TakoXX HacTaHHA BariTHOCTI.
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Pe3ynbTaTy Ta iXx 06roBOpeHHs

Mpwn NOpIBHSAHHI faHWX pe3ynbTaTiB MeTpocarnbniHro-
rpadii Yepes 3 micaui nicna onepauii Ta 3 AaHUMKN XPO-
MocanbniHrorpadii HanpvkiHUi onepauii BUSBMEHO: Npo-
xigHicTb maTkoBuMx Tpyb, BigHOBMNeHa nig 4ac onepaduii
Mawxe y BCiX XIHOK 25 — 96,1 % 2 - of KniHiYHOi rpynu
3anuwmnnack NpoxifHO, OKpiM 1 XiHKW, B TOM Xe 4ac y
XIHOK 1 - Of KMiHIYHOI rpynu npoxigHiCTb 3anuiuimnnacb
Tinbkn y 12 (38,7 %) XiHOK.

Moka3HWKN HacTaHHS MaTKOBOI # TPYOHOI BariTHOCTI y
nauieHToK 2 - Of KNiHIYHOI rpyny NopiBHIOBaNy 3 NOKasHMU-
Kamy pepTunbHocTi 30 NPaKTUYHO 340POBUX XKIHOK KOHT-
ponbHoi Ta 1-0i KniHiYHOT rpynu: BariTHICTL HacTana y 18
(47,4 %) nauieHTok Il kniHiYHOT rpynu, y T. 4. MaTkoBa Y
15 xiHok (39,5 %), a TpybHa y 3 (7,9 %) nauieHTok i3 38
XKIHOK, B3ATMX HaMU AN NoAanbLloro nikyBaHHA. 3a aa-
HUMW niTepaTypu YacToTa HaCTaHHA BariTHOCTI nicns pe-
KOHCTPYKTUBHO — NIacTUYHMX Onepauii, BUKOHaHUX Ha-
BiTb anapockoniyHMM [OCTYNOM, He nepesuwye 21-
28%. MNpwv NOPIBHAHHI NOKA3HWKIB Y XIHOK 1 - Of KMiHiYHOT
rpynu Ta 2 - oi KNiHIYHOI rpynn — HacTaHHSA BariTHOCTI Y
nauieHToK 2-oi KniHiYHoi rpynu 6yno B 1,6 pasiB BuLLe,
HDK Y NaLieHTOK 1 - Of KNiHIYHOI rpynu, a TakoX Yy XiHOK 1-
Ol KMiHIYHOI rpynu 3HWKEHHA HacTaHHSA N03aMaTKoBOI Ba-
riTHOCTI B 1,6 pasiB, a TakoX 3anuwunncs BiAHOBHUMU
MaTKoBi TPyou B 2,5 pasu BuLLe y NaLiEHTOK 2-0i KNiHiy-
HOT rpynu, HiX Y XIHOK 1-O1 KniHiYHOT rpynu, Wo niaTeep-
[KEeHO [aHuMu MeTpocanbniHrorpadii yepes 3 micsui
nicnsa onepadii.

BUCHOBKM

3acTocyBaHHA 3anpornoHOBaHOro Metody onepaTus-
HOro niKyBaHHSA 3 BUKOPUCTAHHAM PaioXBUMbOBOI eHep-
rii, iHTpaonepauinHoi NPodinNakTUKM CNankoyTBOPEHHS 3
BUKOPUCTaHHSAM MPOTMUCNAMKOBOro rento noxigHoro Kap-
6omMeTMnUentono3n Ta KOMMMEKCY paHHbOI MoeTanHol
peabiniTauii NpuBeno Ao 3HWKEHHsSI MapKepiB CnankoBoro
npouecy (dibpoHekTuHy, IL-1b, IL-6, TOP-B) y manxe 2
pasu, 3HWKEHHA nicnsonepawinHoro nipkko/gHa y 1,3 pa-
31, 3HWKEHHS HeobOXigHOCTI TpuBanocTi 3HebonoYnx Ta
aHTMbakTepianbHUX npenapatiB y paHHbOMY micrsione-
pauinHomy nepiogi mamke y 1,5 pasn, nigBuLmMno Biaco-
TOK BiJHOBMEHHS NPOXiOHOCTI MaTKOBUX TPYyO, 3HU3MIO
PU3MK HacTaHHA Mo3amMaTKoBOi BariTHOCTI y 1,6 pasu Ta
niaBULLMMIO BIQCOTOK HAaCTaHHS MaTKOBOI BariTHOCTI y 1,6
pasn y NOpPiBHSAHHI i3 3aCTOCYBaHHAM 3arasfibHOMPUAHATMX
METOZIB NanapocKoniYHOro mnikyBaHHSA Ta MpodinakTukm
CMarKkoBOro NpoLecy He AUBMASIMUCE Ha Te, LLO XiHKK 2-0i
KniHiYHOT rpynu manu cnarkosui npouec Il — 1V cTyneHio
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Ta KniHiYHi NposiBM cnankoBoro npouecy 6ynu Binbw Bu-
pakeHi.
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ENGLISH VERSION: CLINICAL FINDINGS ON TREATMENT AND
REHABILITATION OF PATIENTS WITH INFERTILITY CAUSED BY
INFLAMMATORY DISEASES OF THE UTERINE APPENDAGES"

Ryzhenko Yu.V.

Kharkiv Medical Academy of Postgraduate Education, Kharkiv, Ukraine

The aim of the clinical study was to develop a complex of treatment and rehabilitation of the reproductive function in
women with tubal-peritoneal infertility using radiowaves energy during laparoscopic treatment, intraoperative prevention
of adhesion with the use of an antiadhesion gel of derivative carbomethylcellulose and a complex of physiotherapy in the
postoperative period. Materials and methods: the clinical study was performed in 96 women with tubal-peritoneal infertil-
ity of inflammatory genesis, which included laparoscopic treatment and rehabilitation in the postoperative period. The
results of our proposed clinical study allowed us to reduce the average blood loss during the operation, the duration of
the postoperative bed day, the need for the prescription of analgesic and antibacterial drugs. The proposed method of
treatment and rehabilitation of women with tubal-peritoneal infertility allowed us to increase the percentage of restora-
tion of uterine tubes patency, the onset of uterine pregnancy, to reduce the risk of an ectopic pregnancy and reocclusion

of the fallopian tubes.

Key words: tubal-peritoneal infertility of inflammatory genesis, adhesive process, radio-wave energy, antiadhesion bar-

rier, rehabilitation in the postoperative period.

Introduction

An important and socially significant problem in
Ukraine is the problem of infertility in marriage, which af-
flicts more than 1 million couples, which affects the birth
rate and natural population growth. In the structure of fe-
male infertility, the main role belongs to the tubal-
peritoneal infertility (TPI) which fluctuates within 30-75%
[7]. In primary infertility, the incidence of fallopian tubes
lesion is 29.5-70%, in secondary infertility — 42-83% [1].
The main cause of the tubal-peritoneal infertility is the
transient inflammatory diseases of the pelvic organs due
to various infections that lead to complete or partial ob-
struction of tubes due to irreversible damage to the cylin-
drical epithelium of the fallopian tubes, obliteration of the
walls, infiltration, inflammation caused by peritubal and
ovary fusion [4, 13]. After a single episode of salpingitis,
uterine tube obstruction occurs in 11-13%, after a double
— in 23-36%, with three or more exacerbations — in 54-
75% of cases [9]. In 27% of patients with TPI in laparo-
scopy revealed adhesive process lI-lll degree of preva-
lence [2]. In 43% of women who have suffered from in-
flammatory diseases of the uterine appendages, com-
plete obstruction of the fallopian tubes is observed, and
in 49% of cases it is partial [10]. The irregularities that
occur after the primary inflammatory lesion of the fallo-
pian tubes disrupt the mechanisms of the ovum pick-up
and transport.

Substantiation for the study

Taking into account the statistical data on the efficacy
of tubal-peritoneal infertility surgical treatment [11, 12]
with the use of drugs for prevention of adhesive disease
[6] further research and a selective approach to the use
of the most effective drugs with anti-adhesive properties
are needed to improve the results of prevention of adhe-
sion and rehabilitation of reproductive function of women.
The aim of the research is development of comprehen-
sive treatment and rehabilitation of reproductive function
in women with tubal-peritoneal infertility, using radio-
waves energy in the laparoscopic treatment, intraopera-
tive prophylaxis with antiadhesion gel, derivatives of car-

bomethylcellulose and a complex of physiotherapy in the
postoperative period.

Materials and methods

Clinical material for the study was data elicited during
examination and treatment, data from catamnesis of 96
patients with tubal-peritoneal infertility of inflammatory
genesis of the uterus and 30 gynecological and somati-
cally healthy non-pregnant women of childbearing age
taken for monitoring. All patients who took part in the
study were treated at the clinical basis of the department
of obstetrics and gynecology No.2 of Kharkiv Medical
Academy of Postgraduate Education in the hospital "M.
H. Gelferikh City Clinical Maternity Hospital No.2 of
Kharkiv". All women signed the informed consent to par-
ticipate in the study.

To address our goals and objectives, we examined
126 patients. All 96 patients with of tubal-peritoneal infer-
tility of inflammatory genesis before the operative treat-
ment were standardized in outpatient settings in accor-
dance with the Order of the Ministry of Public Health of
Ukraine No. 417 as of July 15, 2011 (clinical, biochemical
analyses, coagulogram, blood group, RW, VID (by con-
sent), vaginal discharge analysis, sexually transmitted
infections, colposcopy, ECG, ultrasound, doppler
method, MSG, hormonal background study, blood serum
test for IL-1, IL-6, TGF-B, fibronectin, consultation of a
therapist, etc.) [8]. From the group of women with tubal-
peritoneal infertility we excluded patients with other forms
of infertility, exacerbation of the inflammatory process,
severe extragenital pathology, and also excluded the
male factor infertility. Women were divided into three
groups: comparison group — 30 gynecological and
somatically healthy non-pregnant women of reproductive
age;

1 — study group — 48 patients with tubal-peritoneal in-
fertility of inflammatory genesis, who underwent usual
methods of treatment and rehabilitation, which included:
laparoscopy with the use of diathermic energy, with
washing of the abdominal cavity heated to 37° C with
0.9% sodium chloride solution in volume 200-300 ml,

" To cite this English version: Ryzhenko Yu.V. Clinical findings on treatment and rehabilitation of patients with infertility caused by inflammatory
diseases of the uterine appendages. / Problemy ekologii ta medytsyny. - 2017. - Vol 21, Ne 3-4. - P. 26-29.
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dexamethasone solution 4 mg, artificial ascites creation
with sodium chloride solution 0.9% in volume 200-300 ml;
active mode of behavior from the first day of the postop-
erative period.

2 — study group — 48 patients with tubal-peritoneal in-
fertility of inflammatory genesis, who underwent our pro-
gram of treatment and rehabilitation, which included:
laparoscopy with the use of radiowaves energy, intraop-
erative introduction of the antiadhesion barrier derivative
of carboxymethylcellulose, and developed program of
rehabilitation. Later on, from the second day, women of
the 2nd study group were prescribed rectal suppositories
for 9 days — a combination of streptokinase and strepto-
dornase according to the scheme: days 1-3 — 1 supposi-
tory 3 times a day, days 4-6 — 1 suppository 2 times a
day, days 7-9 — 1 suppository 1 time a day. In addition,
the complex of physiotherapy suggested by us was car-
ried out: ultrasound in pulsed mode on the lower abdo-
men with a power of 0.5 W / cm2 for 10 minutes duration
followed by intrauterine electrophoresis of the hyaluroni-
dase enzyme Ne 10 on dermatoparabic technique by
force of current m 10-15 mA for 20 minutes, one day from
the second day of the postoperative period. The proce-
dures were supplemented by uterine tube stimulation
sessions using V.M. Strugatsky's (2005) technique for 20
days for 5 minutes using the Endoton-01B apparatus
(Bulgaria) in the vaginal and sacral technique from the
sixth day of the postoperative period.

Results and discussion

The average age of women in the 1st study group
was 32.5 + 3.9 years, in the second study group — 32 +
4.8 years, in the comparison group — 30.4 £+ 6.3 years. All
women with tubal-peritoneal infertility complained of infer-
tility. 7 (14.6%) women suffered from primary infertility, 9
(18.7%) with primary infertility for more than 5 years, 12
(25.0%) with secondary infertility for 5 years, 25 (5%) with
secondary infertility, 20 (41.7%) patients for more than 5
years. That is, the indicator of primary infertility of more
than 5 years of duration, and secondary infertility of more
than 5 years, is determined to be by 1.5 times higher
than that of primary infertility and secondary duration of
up to 5 years. All women with of tubal-peritoneal infertility
of inflammatory genesis had in history the inflammatory

diseases of the uterus — 96 (100%), of which up to 5
years — 24 (25%), and more than 5 years — 72 (75%).

In the clinical and laboratory examination of 96
women with TPI of inflammatory genesis, no changes
were found. During ultrasound examination and in deter-
mining the average size of the uterus and appendages,
no probable changes in comparison group were de-
tected. In women with TPI, we revealed a number of
structural changes in reproductive organs: in 18 (18.75%)
hydrosalpinges with the thickness of the fallopian tube
not more than 5 mm, the presence of follicular ovarian
cysts in 2 (2.1%) women. In the majority of women with
TPI — 27 (28.1%) — ultrasound signs of adhesive process
in the form of hyperechoic linear formations and in 43
(44.8%) women in the form of restriction in case of ovar-
ian displacement were revealed [3]. On dopplerometry,
the decrease of blood supply to the walls of the fallopian
tubes was observed, while the index of resistance in the
uterine arteries exceeded 0.62 £ 0.06 (as contrasted with
the comparison group 0.46 + 0.02) at p <0.05.

In order to determine the state of the cavity of the
uterus and fallopian tubes, 96 patients with TPl under-
went metrosalpingography (MSG) using contrasting wa-
ter-soluble drugs (triombrast — 76%) on 7-11 days of the
menstrual cycle, as well as the comparison of the effec-
tiveness of MSG to chromosalpingography (CSG) at the
beginning of the laparoscopic surgery. The obstruction of
both (or single) fallopian tubes was detected on MSG in
77 and 79.2%, respectively, in women of the 1st and 2nd
clinical groups, and obstruction of CSG 62.5% and 64.6%
respectively. Also, during laparoscopic examination, pa-
tients from the 1st and 2nd clinical groups presented
coarse peritubal adhesions, loop-shaped edema of the
fallopian tubes, retraction of the terminal regions of the
fallopian tubes, partial penetration of the contrast medium
into the limited cavities of the one (single) with the ob-
struction of the second uterine tube, which they de-
formed, and possibly disrupted their transport function.
These parameters indicate a greater diagnostic informa-
tiveness of laparoscopy than MSG.

Indicators that we used to assess the presence of the
adhesive process in women in the comparison group, 1st
and 2nd clinical groups prior to surgery are presented in
Table 1.

Table 1

Indicators of the level of fibronectin, TGF-B, IL-1, IL-6 in women of comparison group, 1st and 2nd clinical groups prior to surgery

. Comparison group 1st clinical group (n=48) 2nd clinical group (n=48)
Indicator =30
(n=30) before surgery before surgery
fibronectin, mcg/ml 324+8.5 461.7+7.8 p<0.05 461.4+7.7 p<0.05
TGF-B mcg/ml 10.79+1.56 23.5+2.42 p<0.05 26.98+2.2 p<0.05
IL-1b pg/ml 15.81+£2.08 44.35+2.4 p<0.05 50.88+2.59 p<0.05
IL-6 pg/ml 17.62+1.5 60.99+3.29 p<0.05 65.4243.43 p<0.05

Note: p — probability of difference of indicators as contrasted with the comparison group.

As it can be seen from Table 1, the level of incidence
of fibronectin, TGF — B, IL — 1, IL — 6 in the serum of
women of the 1st and 2nd clinical groups before surgery
as contrasted with the comparison group women was in-
creased by almost 3 times, which was statistically signifi-
cant (p <0.05).

During the laparoscopic intervention, the degree of
adhesive process according to the classification of the
American Society for Fertility (1988) [2] was assessed.
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Patients of the 1st clinical group during the laparoscopy
revealed the following results: I. — 17 (35.4%), Il. — 10
(20.8%), Ill. — 7 (14.6%), IV. — 14 (29.2%). In patients of
the 2nd clinical group during laparoscopy, the following
was revealed: |. — 9 (18.75%), Il. — 14 (29.1%), lll. — 8
(16.6%), IV. — 17 (35.4%).

All 96 women with tubal-peritoneal infertility of in-
flammatory genesis underwent operative treatment,
which included (Table 2):
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Table 2

Types of surgical intervention during laparoscopy

1* clinical group (n=48) | 2™ clinical group (n=48)
Salpingolysis 12 (25%) 6 (12.5%)
Salpingolysis, ovariolysis 14 (29.2%) 15 (31.2%)
Salpingolysis, fimbrioplastic of either uterine tube 3 (6.3%) 8 (16.7%)
Salpingolysis, ovariolysis with salpingotomy of both or one uterine tube 19 (39.6%) 19 (39.6%)
Total 48 (100%) 48 (100%)

In the postoperative period, we compared the
duration of antibiotic therapy, the need for pain relievers,

postoperative bed / day and average blood loss during
surgical intervention. Data are presented in Table 3

Table 3

Comparison of duration of antibiotic therapy, prescription of analgesic therapy, postoperative bed-days and average blood loss in
women in the 1st and 2nd clinical groups

st

Indicator 1 cll(r;]lgilsg);roup 2" clinical group (n=48)
Duration of antibiotic therapy (days) 4.94+1.04 4.08+1.3 p<0.05
Duration of anesthetic prescription (days) 2.56+0.74 1.25+0.48 p<0.05
Duration of postoperative bed-days 4.94+1.04 3.88£1.09 p<0.05
Average blood loss during surgery (ml) 42.29+26.36 31.88+17.09 p<0.05

Note: p — the probability of differences in the rates of women in the 2nd clinical as compared with women in the 1st clinical group.

When applying the minimum power of radiowaves,
reducing the area of influence of tissue damage — the op-
timal coagulation effect is maintained, which reduces the
average blood loss during the operation by almost 1.3
times. In the postoperative period, the average duration
of antibiotic therapy in women of the 2nd clinical group
was 4.08 £ 1.3 days, the need for anesthetic preparations
was 1.25 + 0.48 days, and the duration of postoperative
bed-days was 3.88 + 1.09 days (p <0.05) as compared

with the 1st clinical group in patients of the 2nd clinical
group, the duration of antibiotic therapy has been statisti-
cally significantly reduced, the need for anesthetic prepa-
rations and the duration of the postoperative bed-days
decreased, which in our opinion are the advantages of
using radiowaves during surgical intervention.

Indicators for the level of fibronectin, TGF-8, IL-1, IL-6
in women in the comparison group, 1st and 2nd clinical
groups before and after surgery are presented in Table 4.

Table 4

Indicators of fibronectin, TGF-B, IL-1 and IL-6 levels in women of the comparison,

1st and 2nd clinical groups before and after 7 days of surgery

. Comparison group 1st clinical group (n=48) 2nd clinical group (n=48)
Indicator -
(n=30) before surgery after surgery before surgery after surgery
. . 461.77.8 427.3+18.8 461.4+7.7 397.9+22.4 p<0.05
fibronectin, mcg/ml 324+8.5 p<0.05 p<0.05 p1<0.05 p<0.05 p1<0.05
23.5£2.42 19.04+1.92 26.98+2.2 17+1.56 p<0.05
TGF-B meg/m 10.79+1.56 p<0.05 p<0.05 p1<0.05 p<0.05 p1<0.05
44.3512.4 27.14+3.96 50.88+2.59 21.38+3.91 p>0.05
IL-1b pg/ml 15.81£2.08 p<0.05 p<0.05 p1<0.05 p<0.05 p1<0.05
60.99+3.29 38.47+5.67 65.42+3.43 31.29+4.71 p<0.05
IL-6 pg/ml 17.62+1.5 p<0.05 p<0.05 p1<0.05 p<0.05 p1<0.05

As can be seen from the data in Table 4, the rates for
surgical treatment were elevated (p <0.05) almost by 3
times in women of the 1st and 2nd clinical groups as con-
trasted with the comparison group of women. After con-
ducting the operative treatment, the indicators of TGF,
IL-1, IL-6, fibronectin in comparison with preoperative
data statistically showed a significant decrease (p <0.05)
by 2 times. However, all indicators were somewhat ele-
vated (statistically significant) as contrasted with the
comparison group, that is, healthy women. Comparison
of women in the 1st and 2nd clinical groups revealed a
more significant decrease in these parameters in women
of the 2nd clinical group.

The catamnesis of 31 patients of the 1st clinical group
and 38 patients of the 2nd clinical group was studied 1
year after the end of rehabilitation therapy. The criteria
for the effectiveness of treatment of infertility were indica-
tors of ultrasound, doppler method, MSG, and preg-
nancy.
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Discussion of results. When comparing the results of
MSG after 3 months after the operation with the data of
CSG at the end of the operation, it was found that the fal-
lopian tubes recovered during the operation remained
passable in almost all women from 25 to 96.1% of the
2nd clinical group, except for 1 woman. At the same time,
in women of the 1st clinical group, in only 12 women
(38.7%) fallopian tubes remained passable.

Indicators of the onset of uterine and tubal pregnancy
in patients of the 2nd clinical group were compared with
the fertility indices of 30 healthy women in the compari-
son and 1st clinical group: pregnancy occurred in 18
(47.4%) patients of the 2nd clinical group, including the
uterine — in 15 women (39.5%), and tubal in 3 (7.9%) pa-
tients from 38 women who were taken for further treat-
ment. According to the literature, the incidence of preg-
nancy after reconstructive and plastic operations per-
formed even by laparoscopic access does not exceed
21-28%. When comparing the rates in women of the 1st
clinical group and the 2nd clinical group, the onset of
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pregnancy in patients of the 2nd clinical group was by 1.6
times higher than in patients of the 1st clinical group. Fur-
thermore, in women of the 1st the clinical group the onset
of ectopic pregnancy reduced by 1.6 times, as well as the
restoration of fallopian tubes was by 2.5 times higher in
patients of the 2nd clinical group than in women of the
1st clinical group, as confirmed by the data of met-
rosalpingography 3 months after the operation.

Conclusions. The application of the proposed method
of surgical treatment using radiowaves, intraoperative
prevention of adhesion using an antiadhesive gel of de-
rivative carbomethylcellulose and a complex of early
phased rehabilitation led to a decrease in the markers of
adhesive process (fibronectin, IL-1b, IL-6, TFR-B) almost
2-fold, decrease postoperative bed / day by 1.3 times,
reduction of the necessity of the duration of analgesic
and antibacterial preparations in the early postoperative
period by almost 1.5 times, increased the percentage of
FT permeability, reduced the risk of an ectopic pregnancy
by 1.6 times, and increased the incidence of uterine
pregnancy by 1.6 times as compared with the use of
conventional methods of laparoscopic treatment and pre-
vention of the adhesive process, despite the fact that
women of the 2nd clinical group had adhesive process of
II-IV degrees, and the clinical manifestations of the ad-
hesive process were more pronounced.
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NONIMOP®HWUIN AJIEJTb 299GLY NEHA TLR4 ACOLIFOETbCA I3 3HWKEHOIO
E®EKTUBHICTHO BKJIFOYEHHSA Y KOMIVJIEKCHY TEPANIIO XBOPUX
HA ILLEMIYHY XBOPOBY CEPLISI ASUTPOMILUHY TA NIOIJIITA3OHY"

Ckoyko O.B.
Buwinin gepxaBHUN HaBYanbHUI 3aknag YKpaiHn «YKpaiHCcbka MeauyHa cTomaTtonoriyHa akagemis», m. lNMontaea

Momumopusm Asp299Gly reHa TLR4 urpaet BaHyto po/ib B NaToreHese muieMmyeckou 6onesqu cepaua (MbC), Ho Ao
CUX 0P OCTAKOTCS HE U3YHEHHBIMU TEPANEBTUHECKNE CTPATErMM, KOTOPbIE Y4/ €r0 POJib NP JIEHEHMU 3a00/1€BaHNS.
Lesb paboTbi - NPOBEAEHNE CPABHUTENILHOMO aHam3a KIMHUYECKOU 3¢DeKTUBHOCTU a3nTPOMULIMHAE U IMTUOITINTA30HA Ha
¢hoHe KomrieKcHOV Teparm ¢ y4eToM rosmmopgmama Asp299Gly reqa TLR4 y naumerToB ¢ UBC. Marepwaribl 1 MeTo-
A4bl. B uccnegosBanme BrmoqeHo 40 yenosek ¢ BC B Bo3pacte oT 45 40 68 feT, pa3fesieHHbIX Ha 2 rpyrrbl Habsnoge-
Hus: nepsas rpynna (n = 20) riosly4ana BMECTE C KOMIIEKCHOM Tepanueyi asutpomuuymH B Ao3e 500 Mr/cyT B TederHme 3-
X AHev, 3aTem 1o 500 mr/Hezemo B TeveHne 6 mecsues, BTopas rpynna (n = 20) - BMECTe C KOMIIEKCHOU Tepanmnet
morinTasoH B 4o3e 15 mr 1 pa3 B CyTKu, yTPOM B TeYeHue 6 MecsaueB. [mTesbHoCTe HabmogeHns 12 mecsaues. Pe-
3ynbTatel. Kaxaas rpynna HabnoaeHus bblia pasfeneHa Ha ABE noarpynnsl; ¢ reHOTUnoM Asp/Asp 1 ¢ 06bEANHEHHBIM
reHotunom Asp/Gly + Gly/Gly. lMepsas rpynna HaboaeHus ¢ reHoturiom Asp/Asp coctasuna 14 venosek (70%), a ¢
06beguHeHHbIM reHoTuriom Asp/Gly + Gly/Gly - 6 yenosek (30%), BTopas rpyrnna HaboaeHuns - 17 yenosek (85%) n 3
(15%), coorBercTBeHHO. puem asnTpomMuymuHa y Hocutesnel annens Asp (Asp/Asp) B OT/imdue OT HOCUTENEH anness
Gly (Asp/Gly+Gly/Gly) Bbi3Ban 6osee s¢pdpekTnBHOE yMeHbLLUEHNE pasmepa ACH, anameTpa cteHos3a n TKUM, yactudHyro
W NOJIHYIO 3PaANKALMIO NaPOAOHTONATOrEHHbIX MUKPOQ/IOPbI B POTOBOM r00CTU. [IpneM nnorainTa3oHa y Hocurenes
annens Asp (Asp/Asp) B orsmdme oT Hocuteneu annens Gly (Asp/Gly+Gly/Gly) Bbi3Ban 60/1ee OTHETINBOE YMEHbLIEHNE
AMAMETPa CTEHO3a, YMEDEHHBIN MPOTUBOBOCTIAINTEIbHBIN M BbIPAKEHHDIA MNOr/IMKEMUYECKUY, TUMOSNINAEMUNYECKOE
3¢pexTbl. BbiBoAbI. [10/1y4EHHBIE HaMM AAHHbIE 10Ka3a/m, YTO y 60/1bHbIX MBC, HocuTenen annens Asp (Asp/Asp) obHa-
DPYXKXeHa 60/1bLuasi BOCIPUUMMYMBOCTb K MPOBOAMMOMY JIEYEHUIO, @ Haslnume MyTaHTHou annesnm Gly (Asp/Gly + Gly/Gly)
reHa TLR-4 cBsi3aHa C CHUKEHOM 3¢hGheKTUBHOCTBIO TEPanun UCCIEAYEMbIMUX TPENAPATOB, HAa OHE CTaHAaPTHOro Kyp-
Ca /1e4eHus], YTO CBUAETENILCTBYET O (DapMaKoreHETUHECKON OCOBEHHOCTH BOCIPUMMYMBOCTY K AEVCTBUIO MCCIIERYEMbIX
rpenaparoB 1 O/HKHO ObiTb yHTEHO B KITMHUYECKOU NPpaKTyKe.

Knro4osi cnoBa: nonumopduam reHa TLR4 299Gly, a3auTpoMULIMH, MMOrNMTa30H, ulleMmnyeckasi 6onesHb cepaua

MpoBigHi nosuuii B natoreHesi iwemiyHOi XxBOpOOU
cepus (IXC) Ta atepocknepoy Hanexatb XpOHiYHOMY 3a-
naneHHo i3 3any4eHHAM BPOMKEHOT NaHKM iMyHo3anarb-
HUX MPOLECIB, 30KpemMa naTepH-po3ni3HaBanbHUM peLie-
nTopam cimenctea Toll-like peuenTtopis 4 Tuny (TLR4).
TLR4 maoTb BUCOKMIA piBEHb EKCrpecii B aTepocKrnepo-
TYHMX 6nsiwkax (ACB) Ta 6epyTb yyacTb y 3axWCTi Big
6akTepianbHOI iHdeEKLii, 30Kpema i napogoHTONaToreHHoT
Mikpodhnopu, ska BUCTYNae HesanexHum dakTtopom pu-
31Ky, popMyBaHHS Ta NporpecyBaHHs aTepocKkneposy Ta
IXC [7].

Monimopcpiam reHa TLR4, a came Asp299Gly
(rs4986790), € O4HOHYKNEOTUAHOK 3aMiHOK aJeHO3UHa
(A) Ha ryaHiH (G) y nonoxeHHi +896 ek3oHy 3, yactoTa
siIKoro B nonynsuii niogen cknagae gelo Ginbwe 5% [5,
8]. BHacnigok amMiHOKMCNOTHOI 3aMiHM acnapariHoBOi Ku-
CNoTn Ha rmiuuH y 299 NONOXeHHi naHuora peuenTtopa,
no3akniTMHHui gomeH TLR4 3MmiHOETbCA, WO npusBo-
OUTb 0O 3HWKEHHA PO3Mi3HaBaHHA BiANOBIAHWX firaHaiB
ab0 NpoBeAEeHHsT BHYTPILLUHbOKMITUHHUX CUrHanIB 3 MEeHLU
BMPaXEHOI aKTMBAUIE0 IMyHHUX KMITUH, Tak i HaBnakw,
npy BNpOBaMKeHHI NaToreHis, hOPMyBaHHsS Pi3HOrO Xa-
pakTepy nepebiry 3ananbHoi Bignosigi i cneundivHmMx
iMyHHUX peakUii, 3HVKEeHHS NpoAyKuUil npo3ananbHuX Lu-
TOKIHIB Ta pn3nKy oopMyBaHHSA aTepoCKNeposy.

Y nonepegHix poboTax Hamu MokasaHo, WO Moni-
mMopdiam Asp299Gly reHa TLR4 Bigirpae Baxxnuey posnb y
naToreHesi aTepockrepo3y Ta acouifioBaHUM 3 nepcuc-
TEHUiEl0 NapoAOHTONATOreHHO! MIKpOdopn y BOTHWULLI
3ananeHHs — ACB npu IXC [2, 3]. Hocii aneni Gly, 6inbLu
CNPUAHATAMBI 4O NiABULLEHOT MiKPOGHOI KOHTamiHauii
TKaHUH KopoHapHoi apTepii (KA) i MatoTb BUCOKUIA PU3MK
po3BuTky IXC, Hixk ocobu 3 anenem Asp [12]. MNpoTe, €
NPOTUNEXHI AaHi Npo Te, Wo y ocib 3 noniMopdiaMom
Asp299CGly reHy TLR4 MeHLW iHTEHCMBHO pPO3BMBAaETHCA
3ananbHa peakuis B CTiHUi apTepii, NoBinbHiwe dopmy-
e€Tbca ACB i NposABnSAETLCA HMKYa CXUIMbHICTL A0 PU3MKY
po3BUTKY aTtepockneposy [15]. MpoTe, goci 3anuwarTbeA
He [OCNiMHKEHUMU TepaneBTUYHI cTpaTerii nikyBaHHS
IXC, sxi 6 BpaxyBanu ponb nonimopdisamy Asp299Gly
reHy TLR4 B natoreHesi IXC, Wwo npeacraensie aktyanb-
HWUIA HaNPSMOK CyYacHOI kapaionorii.

Meta paHoi po6oTM - NpoBedeHHS MOPIBHSNBHOIO
aHaniay KniHiYHoi edeKTMBHOCTI a3uTPOMILMHY Ta niorni-
Ta30HY Ha POHI KOMMMEKCHOI Tepanii 3 BpaxyBaHHAM MO-
nimopgiamy Asp299Gly reHa TLR4 y nauieHTiB 3 IXC.

MaTepianu Ta MeToau ROCNIAKEHHSA

Y pocnigpkeHHs 6yno BkntoveHo 40 ocib y Biui Big 45
0o 68 pokis, ki cTpaxganu Ha IXC. JocnimkeHHa npo-
Boaunocs B nepiog 3 2012 no 2015 pp. Ha 6asi 1-i Micb-

LumysaHHsi npu amecmavyii kadpie: Cko4yko O.B. lNonimopgpHuli anenb 299Gly eeHa TLR4 acouitoembcsi i3 3HUXEHO eghekmues-
HICMIO BKITIOYEHHS Y KOMIIIEKCHY meparito X80pux Ha iWeMiyHy xeopoby cepusi a3umpomiyuHy ma nioenima3oHy // [Mpobnemu ekomnoaii

i MeduyuHu. —2017. — T. 21, Ne 3-4. — C. 30-36.
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KOi KniHiYHOI nikapHi M. MonTtasu Ta HaykoBo-gocnigHoro
iHCTUTYTY reHEeTUYHUX Ta iIMYHOMNOrYHUX OCHOB PO3BUTKY
antonorii Ta ¢apmakoreHetukn (HOI TNOPM®). lMepen
noYaTKkoM [OCHiDKEHHA BCiMa ydacHuKamun nignucaHo
iH(bopMOBaHy 3rofly Ta OTPUMAHO CXBaneHHs KOMiICii 3
GioeTnkn YKpaiHCbKoi MeanM4HOI cToMaTomnorivyHol akage-
Mii.

KpuTepii BKkMNoYeHHst B AOCnimKeHHs: cTabinbHa cTe-
HoKkappais Hanpyru, uykposui giabet (UA) 2 tuny, 6e3
NPUIAOMY iH'EKLINHUX LIYKPO3HWKYBanbHMUX npenaparTiB.
KpuTepii BMKMNIOYEHHS: HasBHICTb B aHaMHesi iHapkTy
miokapgy (IM), iHTepBEHUINHOro BTPy4YaHHs, 3MosikicHa
apTepianbHa rinepTeHsia (AlN), XpoHiYHa cepueBa Heno-
craTHicTb (CH) IlI-IV dyHkuioHanbHoro knacie (PK), cuc-
TEMHi 3aXBOPIOBAHHA CMOMYYHOT TKAHUHKW, OHKOSONiYHI Ta
OHKOreMaTosOorivHi 3aXBOPKOBaHHSA, BaXKi iH(EKUinHI 3a-
XBOPIOBAHHSA, XPOHiYHI 3ananbHi 3axBOPIOBAHHS, SKi BU-
MaralTb perynsipHoi aHTubioTukoTepanii, HasBHICTb B
aHaMHesi roCTpOro MOpYLUEHHS MO3KOBOro KpoBOOGiry,
NOPYLUEHHS PUTMY Cepus 3a TUMOM MUrOTNMBOI apUTMi.
KiHUeBi NepBMHHI TOYKM AOCNIMHKEHHS: HACTaHHS CMmep-
TenbHOro Hacnigky B pesynbTari IM, npoBeaeHHs pesac-
Kynspu3auiiHuX KOpoHapHuX npoueayp (aopTOKopoHap-
He LUYHTYBaHHS abo YepesLukipHe KOPOHapHEe BTPYyYaHHs)
abo rocnitanisauii BHacnigok cteHokapaii.

HiarHo3 IXC nigTBepmKyBany y nauieHTiB 3 HasABHiC-
Tio cTeHokapgii Hanpyru I-lll ®K 3a knacudikauiero Ka-
HaOCbKOI acouiauii kapgionorie i ABWLW, HegOCTaTHOCTI
KpoBoOGiry BignosigHo Ao knacudikauii Heto-Mopkeskoi
kapgionoriyHoi knacudikauii (NYHA).

[lo BKMOYEHHSA B KMiHiYHE [OOCMiAKEHHA BCi XBOPI
OTpMMyBanu 3aranbHOMPUIHATE NiKyBaHHA i Npoxoaunm
CKpUHiHroBe obcTexeHHs anst Bepudikauii giarHosie IXC,
LO 2 tuny Ta 3ananbHKX 3axBOploBaHb 3y0OLLEenenHoro
anaparty. lNicns ckpuHiHry 6ynu BigibpaHi 40 nauieHTis,
AKi OTPUMyBanu CTaHOAPTHUA KOMMNIEKC MeOuKamMeHTO3-
HOI Tepanii: i3ocopbigy auHiTpaTt 10-20 Mr 2 pasu Ha go-
Oy, aueTtuncaniumnosa kucrnota 75 mr 1 pas Ha o0y Ha
Hiy, Biconponon 2,5 mr 1 pa3 Ha o6y, po3yBactatuH 20
mr 1 pa3 Ha goby, paminpun 5 mMr 1 pa3 Ha oGy BpaHL.
Takox, XBOpi OTpUMyBanu pekomeHaadii 3 npuesoay Aie-
TW, 3MiHM cnocoby XUTTS | 4OTPUMAaHHS iHOUBIOyanbHOT
ririeHW NOPOXHWUHW poTa. 3aranbHOMPUNHATE MiKyBaHHS
XBOpi NpunUMany He MeHLWe MicAus A0 AOCArHEeHHHA cTa-
GiNbHMX NOKA3HUKIB.

Mpu pangomisoBaHoMmy po3snoaini nauieHTiB 3 IXC
CchopMOBaHO 2 rpynu cnoctepexeHHs. lMauieHTn nepLuoi
rpynu cnoctepexeHHs (n=20) oTpuMmyBanu pasom 3 KOM-
NNEKCHO Tepanicto npenapart 3 rpynu makponigis - asu-
TpomiuunH (A3B, Tynin J1a6 Mpawsit NimiTig, 1HAis) B O3
500 wmr/poby npotsrom 3-x AHiB, notim no 500
Mr/TwKOEHb NpoTaroMm 6 micauis. MauieHTn gpyroi rpynu
cnoctepexeHHs (n=20) oTpumyBanu pa3om 3 KOMMIeKc-
HOIO Tepanielo npenapar i3 rpynu Tia3oniaMHAIoOHIB — nio-
rniTasoH (Miornap, PaH6akci, IHais) B gosi 15 mr 1 pa3 Ha
noby, BpaHui npoTarom 6 micsauie. Micns 6-micsvHoro Te-
PMiHY NiKyBaHHS NavuieHTM obox rpyn NpoaoBXunu npu-
MNOM nuvLe npenapariB CTaHAapTHOro KOMMneKkcy Tepanii
LLle BNPOAOBX HACTYNHUX 6 micauis. TpuBanicTb cnocTe-
pexeHHs 3aranom ckrnana 12 micauis. KoHTponb 3a ede-
KTVMBHICTIO NiKyBaHHS 3AiicHioBann y 6 Ta y 12 micsauis.

OO0cTexeHHs BkMtoyano 36ip aHaMHECTUYHUX | 06'ek-
TUBHUX Aa@HUX, OLHIOBaNuCcsa aHTPOMOMETPUYHI MOKa3HU-
KW, BUMIPIOBanumcs nokasHuku aptepianbHoro Tucky (AT) -
CUCTONIYHOrO i giacToniyHoro aptepianbHoro Tnucky (CAT
i OAT), peectpyBanu enektpokapgiorpamy (EKI) i Beno-
eprometpito (BEM). BEM nposoaunu Ha Benoeprometpi
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Benoeprotect 05 (YkpaiHa) 3a METOOUKOK CTyMiHYacTo-
ro 3poCTalyoro HaBaHTaXEHHS 3 noganbLlUnM 36inbLueH-
HAM MOTY>XHOCTi KOXHi 3 XBUNWHM nig koHTponem EKT i
AT. Kputepiamn npunuHenHs BEM 6ynu 3aranbHonpun-
HATI KNiHiYHIi a6o EKI™ o3Haku iwemii miokapaa. Y naujien-
TiB PEECTPYBaNMCA NoKa3HUKM YacTOTU CepLeBUX CKOPO-
yeHb (YCC). KoHcynbTauis cTtomaTtonora Bkrvana
ornsg, iHCTpymeHTarnbHe obCcTexeHHs, Bepudikadito aia-
rHO3iB i B3SATTA 3yDOSCEHHOI PiAMHM 3 MapOOOHTamNbHUX
KMLLEHb NOPOXHWHWN poTa XBOPOro.

CtaH cyauHHOro pycna Bu3Hadanum BCiM nauieHTam
yNbTPa3BYKOBMM JoCrimKkeHHaM (Y3[) cyauH wui Ha
anaparti «ULTIMA PA», gatuukom L5 - 12/40 BignosigHoO
[0 CTaHOApTHWX NPOTOKONMiB B B-pexumi Ha TpbOX piBHAX
cyamHHoro pycna i GinnatepanbHO B KiHUi giacTonu: B
NPOKCUMarnbHiN, MedianbHin i AUCTanbHIN ToYKax Ha Bia-
cTaHi 1 cm Big Gicpypkauii no 3agHin cTiHUi NpaBoi i niBoi
3aranbHoi coHHoi apTepii (M3CA i JI3CA, BianosigHo) sk
6inbw BigganeHin Big gatyvka. PeecTpyBanmu KOHTYp
COHHWX apTepin, IX BHYTPILUHIA NPOCBIT, peecTpyBanu no-
KasHukn HasBHocTi o3Hak ACB (po3mip, nokanisauis).
ToBwmMHY komnnekcy iHTumu-megia (TKIM) coHHux apTe-
pi BM3Ha4Yanu Sk BiACTaHb MK MEPLLO i APYrol exo-
reHHUMU NiHIAMW  NOKOBAHOT [iNAHKM 3a METOAUKOLO
Pignoli P. i cnisasTopie. 3a HopmanbHy BBaxkanu TKIM
meHwe 0,9 mm; TKIM 3aranbHoi COHHOI apTepii > 1,4 MM
ouiHtoBanu sik ACB, a B mexax 1,0-1,3 MM sIK NOTOBLLIEH-
HA TKIM (ESH, ESC, 2007).

BusnauenHsa OHK npeactaBHMKIB mapogoHTOnaTore-
HOI Mikpodpriopw i3 3y6osiceHHOI piauHM NapoaoHTanbHUX
KvweHb Ta anenen nonimopdHoi AinsHku Asp299Gly re-
Ha Toll-noaibHoro peuenTtopa 4 xBopux Ha IXC npoBoau-
N 5K onucaHo paHiwe [2].

O6car nabopaTopHUX AoChifKeHb BKMOYaB BU3Ha-
YeHHSs 3aranbHOKMiHIYHOro Ta BioXiMIYHOro aHani3y KpoBi.
Bu3sHadeHHs1 3ananbHoi BianoBiai 34iNCHIOBanNuM 3a OCHO-
BHUMK Biomapkepamu - BUCOKOYYTNUBMM C-peakTUBHUM
6inkom (B4-CPB, «DRG», CLUA) Ta TKAHWMHHUM iHriGiTO-
pom  metannonpoteiHasn -1 noguHn  (TIMI-1,
«eBioscience», ABCTpis) iMyHO(EPMEHTHUM METOLAOM.
CrtaH ByrneBogHoro o6MmiHy BM3Ha4anu 3a rnikeMiyHuM
npoginemM piBHA rMOKO3M HaTLe i Yepe3 1 roguHy nicns
npuiomy 751 FMoKO3N (NepoparnbHU FKO30-ToNepaHT-
Hun TecT, MITT) rNOKO300KCMAA3HNUM METOOO0M, po3pa-
XOBYyBanu rinepriikemiyHmn koediuieHT. JliniaHuin cnekTp
BM3HA4Yann 3a MOKa3HWKaMu 3aranbHOro XonecTtepuHy
(XC), Tpurniuepugis (TI) i xonectepuHy ninonpoTeigis
Bucokoi wineHocTi (JINBL,) («Ouakon-AC», Pocis), pos-
paxoByBanu BMICT XOnecTepuHy B cknagi ninonporteigis
HU3bKOI wWinbHocTi (XC JIMHLL), BmicT xonecTepuHy B

cknagi ninonpoteigiB  oyxe Hu3bkoi LWinbHocTi  (XC
JINAHL), pospaxoByBanu KoeqilieHT aTeporeHHOCTi
(KA).

CraTnctuyHy 0O6poGKYy BMKOHYBanu 3a [AOMOMOror
nporpamu STATISTICA 6.0 (StatSoft, CLLA) 3 oGuncneH-
HAM cepegHboro (M) i ctaHgapTHOI MOMUIKK cepeaHbOoro
(m). OocToBipHicTb BigMiH BM3Ha4anu 3a %onomorow t-
kputepito CTtogeHTa, TecTiB iB Piwepa Ta X°. BiagmiHHOC-
Ti MiXX rpynamu BBaXkanu ctaTMCTUYHO JOCTOBIPHUMM MpU
p<0,05.

Pe3synbTaTh Ta ix 06rosopeHHs
MpoBeaeHO MNOPIBHAMNBHY OUiHKY KMiHIYHOI edekTus-
HOCTi Ta 6e3neYHOCTi BKIOYEHHS B KOMMIEKCHY Tepanito
xBopux Ha IXC npenaparTy i3 rpynu makponigis Ta npena-
paty i3 rpynu Tia3onigvHAIOHIB, WO MOXe cryrysatu Ba-
XKIMBUM KPUTEPIEM MPWU MPUAHSTTI OOI'PYHTOBaHOrO pi-
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LIeHHs BMOOpPY nikyBaHHA. llincTtaBolo Ans BMKOPUCTaH-
H$1, 3 METOI0 KopekLii, 0bpaHnx Hamu npenaparTis i3 rpynu
aHTUBIOTUKIB — a3UTPOMILMHY Ta 3 rpynu iHCYMiHOBUX ce-
HCUTan3epiB — MiOrniTa3oHy, NOCMAYXWUMW BUABMEHI HaMu
paHile 3MiHM Yy ChekTpi napogoHTonaToreHHol Mikpod-
nopwu gk B ACB, Tak i y Buny4yeHomy BMICTi napogoHTarb-
HOI KWLUEeHi pOTOBOI MOPOXHWHMW, HAsiBHOCTI eHaoTenia-
nbHOi ancdyHkuii (E[), cuctemMHoro sananeHHs Ta no-
PYLLUEHHS BYrneBoAHOro ooMiHy cepep xBopux Ha IXC [3,
13].

KoxHa rpyna cnoctepexeHHs 3anexHo Big reHoTuny
Asp299Gly reHa TLR-4 6yna posgineHa Ha OBi niarpynu:
3 reHoTunom Asp/Asp Ta 3 o6’€gHaHMM TeHOTMNOM
Asp/Gly+Gly/Gly. [lo nepLuoi rpynm CnocTepexeHHs 3 re-

Hotunom Asp/Asp ysinwno 14 oci6 (70%), a 3
06’eagHaHnM reHoTunom Asp/Gly+Gly/Gly — 6 oci6 (30%),
a [0 JOpyroi rpynu crnoctepexeHHs ysinwno 17 ocib
(85%) Ta 3 ocobu (15%), BianosigHo.

BusHayeHHA Ail asuTpomiuuHy Ta MiorniTasoHy Ha
OHI cTaHaapTHOI Tepanii Ha NokasHukK nepebiry aTepo-
cknepotnyHux npouecie y M3CA, JIBCA Ta 30BHILLHIN
coHHin apTtepii (3CA) npu IXC npeacraeneHo y mabnuyi
1. BcTaHoBMEHO, WO y NauieHTiB, ski HecyTb anenb Asp
(Asp/Asp) nig BNNvBOM asnTpoMiumHy vepe3 12 micauis
BinbyBaeTbcA BiporigHe 3HkeHHst piHs TKIM y M3CA Ta
y JI3CA y nopiBHAHHI 3 MNOYaATKOBUMWU MOKa3HMKaAMM
(p=0,04; p=0,01, BignosigHo).

Tabnuys 1
lMokasHuku Y3/[] cyOuH wui nauyieHmie 3 iwemidHo x8opoboro cepusi nepwoi ma Opyeoi 2pyn crrocmepexXeHHs
0 novark Yepe3 6 | Yepes 12 0 rnovark Yepe3 6 | Yepes 12
MapameTpu El'IiKyBaHHﬂy Mi([:)ﬂLliB MiF():ﬂLliB p1 p2 ps El'IiKyBaHHﬂy Mi([:)ﬂLliB MiF():ﬂLliB pa ps Ps
MepLua rpyna cnocTepexeHHs
eHoTun Ala/Ala (n=14) Ala/Gly + Gly/Gly (n=6)
MpaBa 3aranbHa
COHHa apTepis: 1,43+0,45 | 0,88+0,21| 0,77+0,2| 0,1 0,08 | 0,2 0,77+0,31 | 0,48+0,19| 0,33+0,23| 0,07 | 0,03 0,2
ToBwMHa ACB, Mmm
TKIM 1,08+0,06 | 1,04+0,04|1,01+0,04, 0,3 | 0,04 | 0,1 1,05+0,06 | 1,0+0,06 | 0,95+0,03 | 0,07 | 0,04 0,2
niameTp CTeHo3y:
2-15% 3 3 3 1,0 1,0 1,0 0 2 1 0,45 1,0 1,0
16-49% 6 6 5 1,0 | 0,43 | 0,43 3 1 1 0,54 | 0,54 1,0
JliBa 3aranbHa
COHHa apTepis: 0,74+0,27 | 0,59+0,19|0,3940,15 0,4 0,1 0,06 | 0,27+0,27 | 0,22+0,22| 0,15+0,15| 0,4 0,4 0,4
ToBLWMHA ACB, mm
TKIM 1,04+0,03 | 1,01+0,02|0,98+0,03| 0,1 0,01 0,1 1,05+0,04 | 0,98+0,03| 0,95+0,02 | 0,02 | 0,07 0,4
[iameTp cTeHo3y:
2-15% 2 1 3 1,0 1,0 0,6 1 0 0 1,0 1,0 -
16-49% 4 6 2 0,2 | 065 0,21 1 1 1 1,0 1,0 1,0
30BHILLHA
COHHa apTepis 0,21+0,21 | 0,07+0,07 | 0,07+0,07| 0,3 0,3 - 0,18+0,13 | 0,05+0,05 0 0,2 0,2 0,4
ToBwMHa ACB, Mmm
[pyra rpyna crnoctepexeHHs
eHoTun Ala/Ala (n=17 Ala/Gly + Gly/Gly (n=3)
MpaBa 3aranbHa
COHHa apTepis: 0,92+0,53 | 0,3+0,14 | 0,94+0,76/ 0,2 | 0,99 | 0,4 1,07+0,67 | 0,73%0,5 | 0,87+0,49| 0,2 0,4 0,4
ToBLWMHA ACB, mm
TKIM 1,06+0,04 | 1,03+0,03| 1,0+0,02| 0,6 0,2 0,2 | 1,23+0,09+ | 1,16+0,034 1,1+0,06+| 0,4 0,2 0,4
niameTp CTeHo3y:
2-15% 1 0 2 1,0 1,0 0,5 1 1 1
16-49% 5 4 2 1,0 0,4 | 0,65 1 1 1
JliBa 3aranbHa
COHHa apTepis: 0,72+0,2 | 0,56+0,19| 0,3+0,14| 0,3 | 0,03 | 0,02 0,4+0,4 0,4+0,4 | 0,37+0,37 - 0,2 0,4
ToBWwMHa ACB, Mmm
TKIM 1,07+0,04 | 1,04+0,03| 1,0+0,02| 0,4 | 0,054| 0,02 | 1,23+0,09 | 1,16+0,03| 1,1+0,06 0,4 0,2 0,4
niameTp CTeHo3y:
2-15% 0 5 2 0,04 | 0,5 0,4 - - -
16-49% 8 3 2 0,14 | 0,057| 1,0 - - -
30BHILLHA
COHHa apTepis 0,24+0,11 | 0,17+0,09 | 0,09+0,06/ 0,3 | 0,07 | 0,1 0,5+0,5 0,5+0,5 | 0,33+0,33 - 0,4 0,4
ToBLWMHA ACB, mm

lNpumimka (mym i @ mabn. 2-4): P1 — nopigHsHHS y nepuwili epyni criocmepexeHHs1 00 noyamky ma Jyepes 6 micsiyig nikyeaHHsi a3umpo-

MiYUHOM;

P~ nopieHsiHHA y nepuwiti 2pyni crnocmepexeHHs: 00 noyamky ma 4yepes 12 micsiuyie nikyeaHHs1 a3umpomiy,uHoM;
Ps— nopigHsiHHA y nepuwili 2pyni cnocmepexeHHs1 Yepea 6 micsyie ma depes 12 micsiyie nikyeaHHs a3umpomiy,uHoM;
P4~ nopisHsiHHA y Opyeili epyni cnocmepexeHHs1 00 noyamky ma 4yepes 6 micsiyie nikysaHHs1 nioenima3oHom;

Ps— nopieHsiHHA y Opyeili epyni crnocmepexxeHHs 00 noyamky ma Yyepes 12 micsiuie nikyeaHHs nio2nima3oHom;

P — nopieHsiHHA y Opyeili 2pyni criocmepexeHHs Yepe3 6 micsiuie ma yepe3d 12 micsauyie nikysaHHs nioanima3oHom

Y nauieHTiB, ki HecyTb anenb Gly (Asp/Gly+Gly/Gly)
nia BMAMBOM a3uTPOMILMHY Yepe3 6 MicsuiB Big3Hava-
€TbCsl AOCTOBIpHE 3HMKEHHsT nokasHuka TKIM y NI3CA y
NOPIBHAHHI 3 No4YaTkoBMMK NokasHukamu (p=0,02), yepes
12 micauiB BigMIYaeTbCa BipOriAHE 3MEHLUEHHS pPO3Mipy
ACB Ta TKIM y N3CA y nopiBHAHHI 3 NOYaTKOBMMM MNoKa-
3Hukamum (p=0,03; p=0,04, BignosigHo).

32

Y naujeHTiB, Aki HecyTb anenb Asp (Asp/Asp) nia
BMAIMBOM MiOrMiTasoHy 4Yepe3 12 MicAuiB BigMivyaeTbcA
BiporiaHe 3HWkeHHs po3mipy ACB Ta giameTpa cTeHosy y
JIBCA y nNOpiBHAHHI 3 MNOYATKOBMMM  MOKa3HWKaMM
(p=0,03; p=0,04), a Takox Yepe3 12 MicALUiB peecTpyETb-
¢4 BiporigHe 3ameHLweHHs po3mipy ACB, giameTtpa cTeHo-
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3y Ta TKIM y JIBCA y nopiBHAHHI 3 NokasHuKamu yepes 6
micauis (p=0,02; p=0,057; p=0,02, Bigno.iaHo).

Y nauieHTiB, HociiB aneni Gly (Asp/Gly+Gly/Gly) nia
BMMAVMBOM NiOrNiTa3oHy He BiAMIYEHO BipOrigHUX 3MiH Mo-
Ka3HWUKiB y AMHaMILi NikyBaHHA Yepes 6 Ta 12 micauis.

Omxe, NpMNOM as3MTPOMILMHY Ta NiOrniTasoHy Ha o-
Hi cTaHgapTHOI Tepanii BNpogoBX 12 MiICAUiB BUKNUKaB
Ginbw edekTMBHE MPUTHIYEHHA  aTEepPOCKNEPOTUHHUX
NPOLECIB Y COHHUX CyAMHaX LWKWi NauieHTiB, HOCITB aneni
Asp (Asp/Asp), Hix HociiB aneni Gly (Asp/Gly+Gly/Gly) 3a
paxyHoK 3meHLeHHs po3mipy ACB, giameTpa cteHosy Ta
TKIM. MNpoTe, a3aMTpoMiUMH HabinbLl BMPa3HO BMMMHYB
Ha 3MeHLlleHHs ToBwmMHM ACB, TOoai sk MiornitTa3oH Ha
3MEHLUEHHS AiameTpy CTEHO3Yy y COHHUX apTepisx y nauj-
€HTiB, HociiB aneni Asp (Asp/Asp), WO MOXe CBig4MTU

npo 6inbw eekTVBHUIA BNNMB NEPLLOro Npenapary BXe
paHHix CTafisx po3BUTKY aTepoCcKneposy, Todi 9K Apyroro
npenapaTy — Ha AeL0 Ni3HiLUMX CTadisax.

Mpu BU3Ha4YeHHi CNeKTpy NapOAOHTONAaTOreHHOI Mik-
podhnopu y BUry4eHomy BMICTi NapoAoHTarNbHUX KULLEHb
nicns NpUomMy asuTpoMILMHY Y nauieHTiB (mabn. 2), Ho-
ciiB gk aneni Asp (Asp/Asp), Tak i aneni Gly
(Asp/Gly+Gly/Gly) 4yepes 6 micauiB BigMiYeHO TeHOEHL0
00 3MEHLUEHHSA 4acTOTU BUSIBNEHHS Maibke BCiX npea-
CTaBHUKIB, 3a BUHATKOM Treponema denticola. lNMpote, y
nepLuUin rpyni cnocTepexeHHs vyepes 12 micauis nuwe y
nauienTis, HociiB aneni Gly (Asp/Gly+Gly/Gly) sigmivyeHo
OBOKpaTHe NiaABULLEHHSA BiICOTKOBOIO BMICTY
Porphyromonas gingivalis 3 33,3% pno 66,7% (p=0,3).

Tabnuus 2

JuHamika 4yacmomu roka3Hukie napod0oHmMonamo2eHHoI MiKpoghiopu y 8uny4eHoMy emicmi napoO0oHMarbHOI KUWeHI nayieHmie
3 iwemiyHot xeopoboro cepusi nepwoi ma dpyaoi epyn CrocmMepexeHHs

Yepes
12 mi-
csauis

[o nova-
TKY NiKy-
BaHHSA

Yepes 6

MapameTpu micsiLiB

pP1

p2

[o nova-
TKY NiKy-
BaHHSA

Yepes
12 mi-
csauis

Yepes 6

ps micauis ps ps Ps

MepLa rpyna cnocTepexeHHs

eHoTUN Ala/Ala (n=14)

Ala/Gly + Gly/Gly (n=6)

Porphyromonas
gingivalis 5/357% | 3/21,4%|4/28,6% 0,34

0,5

05 | 5/833% | 2/33,3%| 4/66,7%| 0,12| 0,5 0,3

Actinobacillus
actinomycetem
comitans

2/14,3% 0 0 0,2

0,2

- 1/16,7 % 0 0 05 | 05 -

Prevotella

h . 1/7,14% 0 0
intermedia

0,5

0,5

Bacteroides

0,
forsythus 1/7,14% 0 0

0,5

0,5

Treponema
denticola

[pyra rpyna cnoctepexeHHs

eHoTUN Ala/Ala (n=17)

Ala/Gly + Gly/Gly (n=3)

Porphyromonas
gingivalis 5/29,4% | 5/29,4% |3/17,6%| 0,65

0,34

0,34 1/33,3% | 1/33,3%|3/100,0%| 08 | 0,2 0,2

Actinobacillus
actinomycetem - - -
comitans

Prevotella
intermedia

Bacteroides
forsythus

Treponema
denticola

Micns npuromy niorniTasoHy Yepes 6 micAuiB y naui-
€HTIB, HociiB sk aneni Asp (Asp/Asp), Tak i aneni Gly
(Asp/Gly+Gly/Gly) He BCTaHOBMEHO 3MiH y YacToTi npu-
CYTHOCTi MpeacTaBHUKIB NMapoOAOHTONATOreHHO! Mikpod-
nopu 'y BWYYEHOMY BMICTi NapoOOOHTanbHUX KULLEHb.
MpoTe, y Apyrin rpyni cnoctepexxeHHs Yepes 12 micauis
nvwe y nauieHTis, HociiB aneni Gly (Asp/Gly+Gly/Gly)
BiAMIYEHO TPbOXKpPaTHE MiABMULLEHHS BiACOTKOBOIrO BMICTY
Porphyromonas gingivalis 3 33,3% po 100,0% (p=0,2).
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Omxe, nuwie asnTPOMILMH Ha OHI NpuomMy cTaHaa-
pPTHOI Tepanii BnpogoBx 6 MicauiB NposBnsie aHTMbakTe-
pianbHUn ecbekT nepeBaxHo y naudieHTiB 3 IXC, HociiB
aneni Asp (Asp/Asp), Ha BigmiHy Big y HociiB aneni Gly
(Asp/Gly+Gly/Gly) 3a paxyHOK 4acTkoBOi abo noBHOI
epaavkauii napogoHTONaToreHHoI Mikpodnnopu y poToBii
NOPOXHWHI.

AHani3 mapkepiB 3ananeHHsi, ByrneBogHOro Ta ninig-
Horo obmiHiB nokasae (mabs1. 3), Wo nig BNAMBOM a3nT-
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pPOMIUMHY 4Yepe3 6 MicauiB y MauieHTiB, SKi HecyTb K
anenb Asp (Asp/Asp) BinbyBaeTbcs BiporigHe 3HMKEHHS
piBHa xonectepuHy Ta JINBL y nopiBHAHHI 3 noYaTkoBK-
mMu nokasHukamm (p=0,04; p=0,04, BignosigHo), Yepe3 12
MicauiB BiabyBaeTbcs BiporigHe 3HWkeHHsi piBHs LLIOE,
rnioko3n Ta JIMHLL y nopiBHAHHI 3 noyaTKoBUMK MOKas3-

Hukamn (p=0,04; p=0,02; p=0,04, BianoBigHO), a TaKOX
yepes 12 micsuiB BiAOYBa€eTbCS BipOriAHE 3HUXKEHHS piB-
HA LWOE Ta KA, nigBuwerHs pisHa JITNBLL, y nopiBHSAHHI 3
nokasHukamu y 6 micauis (p=0,04; p=0,0003; p=0,003,
BiANOBIOHO ).

Tabnuys 3

lMokasHuku nabopamopHo20 06cmeXxeHHs1 8 3anexHocmi 8id nonimopgpiamy eeHa TLR4 npu nikysaHHi nayieHmig 3 iwueMidHoH

X80p0b60oto cepusi nepwoi ma 0py20i 2pyn crnocmepexxeHHs1

Honouatky | Yepes 6 | Yepes 12 o nouatky | Yepes 6 | Yepes 12
MapameTpu niKkyBaHHs micsuie | wmicsuis | P7 pz ps nikyBaHHa | micsauiB micsiuis pa ps Ps
MepLua rpyna cnocTepexeHHs
eHoTun Ala/Ala (n=14 Ala/Gly + Gly/Gly (n=6)
LWIOE, Mwz200 | 16,14%4,34 | 9,07+1,02] 7,57+0,86] 0,08 | 0,04 | 0,04 | 14,0t501 | 9,33£1,2 | 6,83t0,8 | 0,28 | 0,18 | 0,053
B”'gg’gfk;':/i”"'"' 5,33+1,69 | 3,26+0,85|6,571,53| 0,27 | 0,58 | 0,09 | 5,22+2,58 | 3,65:0,85| 4,27+1,6 | 0,58 | 0,77 | 05
TIMP-1, ni/mn | 1713,8£115,3/1926,5+116,7] 0,26 1559,9+190,4) 2060+234, 1 0,006
Fnl(:;;;gi:/%om, 6,42+0,6 | 5,65t0,3 | 5440,34| 0,17 | 0,02 | 0,35 | 6,59+1,04 | 542+0,23| 525:0,19| 0,33 | 0,25| 0,58
MepopanbHui
IoK030- 9,9141,33 | 8,73:0,47 0,27 9,3240,64 | 8,59:0,37 0,21
TONEepaHTHUU TecCT,
MMOIbL/1
XonecTepu, 4,890,29 | 4,14%0,18 | 4,4+0,18| 0,04 | 0,13 | 0,31 | 4,57+0,38 | 4,25:0,19| 4,10,15 | 0,46 | 0,36 | 0,5
MMOIbL/1
Tp"ﬂ';ﬂ‘;';fg’/ﬁ””' 0,8210,14 | 0,79:0,12|0,89+0,09 0,62 | 0,49 | 0,27 | 0,63+0,06 | 0,65+0,07| 0,770,09| 0,8 | 0,06 | 0,3
NNBLL, mmone/n| 1,05£0,07 | 0,88+0,09|1,11£0,07] 0,04 | 0,26 |0,0003 0,8+0,07 | 0,99:0,12| 1,09x0,2 | 0,16 | 0,11 | 0,46
NOHLW, mvons/n | 3,52£0,28 | 2,9:0,2 | 2,9:0,16| 0,07 | 0,04 | 0,9 | 3,49:0,39 | 2,96:0,18| 2,66£0,16] 0,13 | 0,08 | 0,21
NNOHL, mvons/n| 0,35£0,06 | 0,36£0,05]0,41£0,05 0,92 | 0,27 | 0,27 | 0,2740,03 | 0,29£0,03| 0,35:0,04| 0,55 | 0,02 | 0,3
K°ed°r';‘:f;”gcffep°' 4,090,67 | 4,230,47 | 3,17+0,32| 0,78 | 0,06 | 0,003| 5,02+0,92 | 3,49+0,36| 3,30,67 | 0,08 | 0,04 | 0,8
[pyra rpyna crnoctepexeHHs
Newkoumntn, x 107  6,46£0,3 | 6,56£0,3 | 6,6£0,2 | 0,7 | 0,6 | 09 | 6,27t0,77 | 7,45:0,35] 5,08£0,22| 0,35 | 0,35| 0,03
LWOE, mwz200 | 16,65£2,9 | 11,06£0,8 | 9,65:0,9| 0,03 | 0,01 | 0,04 | 8,67+4,25 | 8,67+1,33| 6,67+1,67| 1 05 | 0,32
BY-C-peakTnBHUI
B Mol 3,41:0,61 | 3,99+0,74 |7,74+1,63| 0,55 | 0,01 | 0,04 | 11,77+¢4,9 | 4,6¢2,07 | 6,9¢54 | 022| 04 | 07
TIMP-1, neun | 1447£118,9 | 1949,2£97, 05 1217422903 1920;203. 0,007
r“"ﬂ’;ﬂ‘;gi:/%“i' 6,02+0,15 | 6,06+0,26 | 5,49:0,25( 0,91 | 0,09 | 0,07 | 5,9+0,03 | 55%0,5 | 50320,25| 0,49 | 0,09| 0,6
MepopanbHui
rMKO30-
TonepanThui Tect,| 12498069 | 9,5240,53 0,0001 10,9+1,44 | 7,99+0,4 0,25
MMOIbL/1
rinepraikemiyHunmn
roediieHT 2,07+0,11 | 1,590,08 0,002 1,84£0,25 | 1,4720,11 0,21
XonecTepu, 5,2110,19 | 4,48t0,17 | 4,6£0,2 | 0,006| 0,06 | 0,6 | 5,63:0,47 | 4,97+0,52| 4,5:04 | 0,57 | 0,006 0,7
MMOIbL/1
Tp"ﬂ';ﬂ‘;'g‘jfk’,’/ﬁ””' 0,72+0,09 | 0,720,05|0,92¢0,09| 1,0 | 0,12 | 0,02 | 0,53:0,09 | 0,7:0,06 | 0,87+0,09| 0,04 | 0,06 | 0,13
NNBLL, mmone/n| 0,86£0,06 | 1,06£0,04 | 1,12£0,07] 0,01 | 0,002] 0,4 | 0,72:0,06 | 0,85t0,1 | 1,03x0,1 | 0,52 | 0,18 | 0,16
NOHLW, mvons/n | 4,03£0,2 | 3,10,16 | 3,06£0,17| 0,001] 0,004| 0,87 | 4,69:t0,4 | 3,8t0,4 | 3,07¢0,5 | 0,4 | 0,009| 05
NNOHL, mvons/n| 0,32£0,04 | 0,33£0,02|0,42+0,04] 0,79 | 0,08 | 0,02 | 0,23%0,04 | 0,32%0,03| 0,39+0,04| 0,03 | 0,06 | 0,13
K°ed°r';‘:f;”gcffep°' 5,42+0,5 | 3,39:0,2 | 3,29£0,2| 0,001|0,0008 0,77 | 6,83+0,32 | 4,94+0,48| 3,5:0,74 | 0,14 | 0,051| 0,26

Y nauieHTiB, ki HecyTb anenb Gly (Asp/Gly+Gly/Gly)
nia BMAMBOM asuTPOMILMHY Yepe3 6 MicsuiB Big3Hava-
nocb  BiporigHe  niaBUWEHHs  nokasHukisa  TIMP-1
(p=0,006), yepe3 12 micsauiB Bia3Ha4anoca AOCTOBIpPHE
3HwkeHHa KA (p=0,04), nigenwenHa NMOAHL (p=0,02) y
NOPIBHSAHHI 3 NOYATKOBMMM NOKa3HUKaMM.

AHanis aii niornitasoHy y xsopux Ha IXC nokasas, Lo
y nauieHTiB, Aki HecyTb anenb Asp (Asp/Asp) nig Bnnu-
BOM MiOrniTasoHy 4yepes 6 MicsAuiB Big3Hayanocs OOCTO-
BipHe 3HWkeHHsA pieHiB LUOE (p=0,03), MI'TT (p=0,0001),
rineprnikemiyHoro koediuieHty (p=0,002), xonecTtepuHy
(p=0,006), JTMNHLL (p=0,001) Ta KA (p=0,001), niasuLieH-
HA piBHa JIMNBL, (p=0,01) y nopiBHAHHI 3 noyaTkoBUMUK
nokasHukamu, yepes 12 micsauiB 3HWxeHHs pisHa LLIOE
(p=0,03), JIMNHLY, (p=0,004) Ta KA (p=0,0006), niasuLieH-
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HA piBHSA BY-CPB (p=0,01) Ta JIMNBL, (p=0,002) y nopis-
HSAHHI 3 MOYaTKOBMMW MOKA3HMKaMW, a Takox 4epes 12
MicauiB BiporigHe 3HuxeHHst piBHsa LWOE (p=0,004), nig-
BUWeEHHS piBHa BY4-CPB  (p=0,04), Tpurniuepugis
(p=0,02) ta JINAHLL (p=0,02) y nopiBHAHHI 3 NOKa3HWKa-
MU y 6 MicauiB.

Y nauieHTiB, HociiB aneni Gly (Asp/Gly+Gly/Gly) nig
BMNAMBOM MIOMMITa30Hy 4epe3 6 MicauiB Big3Havanocs
pocToeipHe nigsuweHHs pisHa TIMP-1 (p=0,007), Tpurni-
uepuais (p=0,04) Ta NMAHL (p=0,03) y nopiBHSAHHI 3 No-
YaTKOBUMMW MOKa3HMKaMu, Yepe3 12 micauiB BigMivanoch
BiporiaHe 3HWKEHHSA piBHIB XxonectepuHy (p=0,006) Ta
JINHL, (p=0,009) y nopiBHAHHI 3 NOYaTKOBMMMW MOKa3HN-
Kamu, yepes 12 micauiB BiporiaHe 3HWKEHHS PiBHA nen-
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kouuTiB (p=0,03) y NOpiBHAHHI 3 NOKa3HWKaMu y 6 mics-
iB.

Omxe, y nadieHTiB 3 IXC, HociiB aneni Asp (Asp/Asp),
asnTPOMIUMH 3AilCcHIOBaB Binbll BUpakeHWi BMAMB Ha
NoKa3HWKM 3ananeHHs Ta ninigHoro obminy, Toai sk nior-
NiTa3oH - Ha NOKa3HWKW 3anarneHHs Ta BYrneBogHoOro 0b-
MiHy.

OTpumaHi gaHi csigyathb, WO B pe3ynbTaTi npoBene-
Horo nikyBaHHs obuaBa 3acTocoBaHi Ha hOHi CTaHaapT-
HOT Tepanii npenapaTtu, asuTPOMILUMH Ta NiorniTasoH, Ma-
I0Tb K CMifbHi, TaK i OKpeMi MexaHi3mMu BnnMBy Ha nepe-
6ir IXC. 3actocyBaHHsi aHTMBIOTUKY, a3MTPOMILMHY, Ha
¢oHi cTaHgapTHOI Tepanii NpoTarom 6 MicauiB y navjieH-
TiB, HociiB aneni Asp (Asp/Asp) npu3soguno o 6inbLu
ehEeKTUBHOIO NPUrHIYEHHsT PO3BUTKY aTepocKneposy 3a
paxyHOK 3MeHLUEeHHs po3mipy ACB, nposiBy aHTubakTepi-
anbHOro edgekTy, Ginbll BUPaXEHOro npoTu3ananbHOro
Ta 3a40BiNbHOrO rinoninigeMiYHOro BNAMBY, HiX y NauieH-
TiB HOciiB aneni Gly (Asp/Gly+Gly/Gly).

Tepania TiasonigMHOiOHOM, MiOrNiTa30HOM, Ha (OOHI
CcTaHAapTHOI Tepanii NpoTArom 6 MicAUiB y NaLieHTiB, HO-
ciiB aneni Asp (Asp/Asp) Buknukana 6inbl BupasHe
3MEHLUEHHSI PO3BUTKY aTepOCKIepo3y 3a paxyHOK 3MeH-
LWEHHA JiameTpy CTeHOo3y, MOMIpHOro npoTusanasnbHOro
Ta BMPaXKEHOro FinormnikemMiyHOro egekTy, a Takox rinoni-
niaemiyHoro edhekTy 3a paxyHoOK nonepemkeHHs1 opmy-
BaHHSA aTeporeHHoi avcninigemii, HXX y nauieHTiB HOCIiB
aneni Gly (Asp/Gly+Gly/Gly).

AHanisyloun nitepaTypHi AaHi MOXHa AiNTU BUCHOBKY,
IO cepen CyyacHux TepaneBTUYHMX 3acobie npu IXC
edheKTMBHMM NpoTU3ananbHM epeKkToM BOMOAIKTL Ma-
Kponigun, 3oKkpema asuTpoMILMH, a TakoX anbTepHaTUBHI
edhekTn NposABNAITL Tia3oniAMHAIOHW, a came niornita-
30H. [laHun edekT 060x NpenapatiB peanisyeTbcs Ha pi-
BHi MONEKYNAPHUX MEXaHi3MiB Yepe3 MPUrHiYeHHst eKc-
npecii nposanansHoro sgepHoro caktopa NF-kB [14,
16], wo moxe opmyBaTH y NauieHTiB 3 NoniMopdiamom
Asp299Gly reHy TLR4 pi3Hy KniHiYHYy e(eKTUBHICTb Ha
Tepanito JaHUMK fikapcbkumMun 3acobamu.

OTpuvMaHuii HamMn NO3UTUBHUIN edekT asuTPOMILUHY
BMPOAOBX NiBPIYHOrO 3aCTOCYBaHHA Ha (OOHi CcTaHOapT-
Hoi Tepanii y nauieHtiB 3 IXC, HociiiB aneni Asp
(Asp/Asp), 1 iMOBIpHO, 0BymoOBneHMn Ge3nocepenHbOo
[i€0 Ha NapogoHTONaTOreHHi MiKpoOpraHiaMu y BOTHULL
3ananeHHs, a came, 9K y pOTOBIV NOPOXHWHI, Tak i B ACB
[1]. AsuTpomiumH, cTumynioe darounTos, NPUrHiYeHHs
BMPOOBEHHA aKTUBHUX DOPM KMCHIO, iH(iNbTpauilo nen-
KOUMTIB B TKaHWHW [11], @ TakoX aKTUBYE AiANbHICTb
TIMP-1, wo moxe nonepegkaTty iHilitoBaHHIO HecTabinb-
HocTi i pospuy ACB [4].

B Hawomy pocnimKeHHi oTpMMaHi AaHi NO3MTUBHOMO
BMMAMBY MiOrNiTa3oHy BNPOAOBX MiBPIYHOr0 3aCTOCYBaHHS
Ha poHi cTaHaapTHOI Tepanii y nauieHTiB 3 IXC, HociiiB
aneni Asp (Asp/Asp), WO Bupaxanocb Yy MNPUrHiYeHHi
aTepoCKNepoTUYHUX Ta 3ananbHWX MPOLECiB, iHCYNiHO-
pesucTeHocTi Ta gucninigemii y xsopux Ha IXC. Mexa-
Hi3M [aHoro BMMYBY NOB'A3YOTb 3 GrokyBaHHsIM Npo3a-
nanbHmMx NF-kB-3anexHux mexaHi3miB, WO CnpuynHse
3HWkKeHHs piBHsa CPB, agunoHektuHa, MMP-9, moHouu-
TapHo-xemoTkacuyHoro 6inka (MCP-1) Ta po3duMHHOro
mapkepa CD40L, wo moxe cnpuaT NonepeaxeHHo po-
3BUTKY aTepocKnepo3y Ta MaKpOBacKynsipHUX Yycknag-
HeHb npu IXC [6]. Bigomo, Wwo cymapHuin edekT YMHHK-
KiB, Ha SKi BNNMBa€E MiOrMiTa3oH Y/HUTL KapaionpoTeKTu-
BHUIN edekT 3a paxyHOK MOKpaLleHHSA AiacTonNiYHOI yH-
KUii niBoro wnyHo4ka y nauientis 3 All, ytunisauji rntoko-
31 Kapgiomiouutamu, NigBULLEHHSA MOTOKY KpPOBi, nonepe-
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JKeHHs 3ananeHHs KA Ta kopoHapocna3smy, a TakoxX Mi-
HiMi3auji iemMivyHo-penepdy3ifnHOro MOLUKOMKEHHS Mio-
kapay [9, 10].

OTpumaHi Hamu gaHi nokasanu, wWwo y xsopux Ha IXC,
HociiB aneni Asp(Asp/Asp) BusiBneHa GinbLua CNpunHAT-
NUBICTb OO MPOBEAEHOro MiKyBaHHS, TOAi K HasiBHICTb
myTaHTHOI aneni Gly (Asp/Gly+Gly/Gly) reHa TLR-4
NnoB’si3aHa 3 PU3MKOM 3HIDKEHHSA edeKTMBHOCTI Tepanii
JocnifpkyBaHUMK npenapatamm Ha OHi CTaHOAapTHOro
KYpCy MiKyBaHHS, WO CBigYMTb NPO papMakoreHeTUYHi
0Cco6nMBOCTI  CNPUIHATAMBOCTI A0 Aii  AOCNimMKyBaHUX
npenapartiB Ta Mae 6yTV BpaxoBaHO Yy KMiHiYHIA NpakTuLi.

BucHoBkuM

1. MNpwuiiom asuTpoMiumMHy Ha OHI cTaHOApPTHOI Tepa-
nii BNpogoBx 6 MicAuiB Yy nauieHTiB, HOCiiB aneni Asp
(Asp/Asp), Ha BigmiHy Big nauieHTiB, HociiB aneni Gly
(Asp/Gly+Gly/Gly) BuknukaB 6inbll edekTMBHE MNpPUrHi-
YEHHHA aTepoCKNepOTUYHUX MPOLECIB 3a PaxyHOK 3MeH-
weHHA poamipy ACB, giametpa cteHosy Ta TKIM, aHTu-
GakTepianbHuin edekT NnepeBaXHO 3a paxyHOK YaCTKOBOI
abo noBHOI epaaukauii NapogoHTONAaTOreHHoi Mikpod-
1Iopy y POTOBI NOPOXHWHI, BinbLU BUpaXXeHoro npoTusa-
nanbHOro Ta 3a40BiNbLHOro rinoninigemMi4YHoro BnAMBY.

2. MNpwuinom niornitTasoHy, Ha OHi CTaHAApPTHOI Tepa-
nii npotarom 6 MicAuUiB y nauieHTiB, HociiB aneni Asp
(Asp/Asp) Ha BigMmiHY Big nauieHTiB, HociiB aneni Gly
(Asp/Gly+Gly/Gly) BuknukaB Ginbll BUpasHe 3MEHLLUEHHS
PO3BUTKY aTepOCKNepo3y 3a paxyHOK 3MEHLLEHHA Aiame-
TPy CTEHO3Yy, MOMIPHOro NPOTU3ananbHOro Ta BUPaXeHo-
ro rinornikemivyHoro Ta rinoninigemMiyHoro edgekTy 3a pa-
XYHOK MonepemxeHHs (hOopMyBaHHS aTeporeHHoi Aucri-
nigemii.

MepcnekTBM NoAasnblLUMX ROCTIAKEHD

B Hawwii po6oTi BnepLue nokasaHo, Lo eekTUBHICTb
NiKyBaHHA a3nTPOMILMHOM Ta NiorniTa3oHOM B KypcCi cTa-
HOAPTHOI Tepanii 3anexuTb Bi4 HagBHOCTI NoniMopdiamy
Asp299CGly reHa TLR4, wWo mMoXe mMaTtu LIMPOKi nepcrek-
TUBMW BMKOPUCTAHHS B CyYacHIiV Kapaiororii Ta Tepanii.
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ENGLISH VERSION: THE TLR4 299GLY POLYMORPHIC ALLELE IS ASSOCIATED
WITH REDUCED EFFICACY OF AZITHROMYCIN AND PIOGLITAZONE, INCLUDED
IN THE COMPREHENSIVE TREATMENT OF PATIENTS WITH CORONARY HEART
DISEASE"

Skochko O.V.
Higher State Educational Establishment of Ukraine «Ukrainian Medical Stomatological Academy», Poltava

The Asp299Gly polymorphism of the TLR4 gene plays an important role in the pathogenesis of coronary heart disease
(CHD). The purpose of the work is to conduct a comparative analysis of the clinical efficacy of azithromycin and
pioglitazone against the background of complex therapy taking into account the Asp299Gly polymorphism of the TLR4
gene in patients with CHD. Materials and methods. The study included 40 people with CHD in the age group 45-68
years, divided into 2 groups of observation: the first group (n = 20) received, together with the integrated therapy,
azithromycin at a dose of 500 mg/day for 3 days, then 500 mg/week for 6 months, the second group (n = 20) - together
with the combined therapy pioglitazone in a dose of 15 mg once daily, in the morning for 6 months. Duration of
observation 12 months. Results. Each observation group was divided into two subgroups: the Asp/Asp genotype and the
combined genotype Asp/Gly +Gly/Gly. The first observation group with the Asp/Asp genotype was 14 (70%), while the
combined genotype Asp/Gly +Gly/Gly was 6 (30%), the second observation group was 17 (85%) and 3 (15% ),
respectively. The acceptance of azithromycin from Asp (Asp/Asp) allele carriers, led to a more effective reduction in the
size of the ACS, the diameter of the stenosis and TSC, partial or complete eradication of the parodontopathogenic
microfiora in the oral cavity. The use of pioglitazone in carriers of the Asp allele (Asp/Asp) caused a more pronounced
decrease in the diameter of the stenosis, moderate anti-inflammatory and pronounced hypoglycemic, hypolipidemic
effects. Conclusions The data obtained by us showed that in patients with CHD, carriers of Asp allele, a high
susceptibility to treatment was detected, and the presence of the Gly mutant allele of the TLR-4 gene was associated
with a reduced therapeutic efficacy of the investigational drugs, against the background of a standard course of
treatment, which indicates the pharmacogenetic peculiarity of susceptibility to the action of the investigational drugs and

should be taken into account in clinical practice.

Key words: TLR4 299Gly polymorphism, azithromycin, pioglitazone, coronary heart disease

The leading positions in the pathogenesis of coronary
heart disease (CHD) and atherosclerosis belong to
chronic inflammation with the involvement of the innate
link of immune and inflammatory processes, in particular
the pattern-recognizing receptors of the Toll-like family
type 4 (TLR4). TLR4 has a high level of expression in
atherosclerotic plaques (ASPs) and is involved in the pro-
tection against bacterial infection, including periodontal
pathogenic microflora, which acts as an independent risk
factor for the formation and progression of atherosclero-
sis and coronary artery disease [7].

The polymorphism of TLR4 gene, namely, Asp299Gly
(rs4986790), is a single nucleic acid substitution of
adenosine (A) for guanine (G) at the position of +896 of
exon 3, whose frequency in the human population is
slightly more than 5% [5, 8]. As a result of the amino acid
replacement of aspartic acid for glycine at the position of
299 of the receptor chain, the extracellular domain of
TLR4 is changed, which leads to a decrease in the rec-
ognition of the corresponding ligands or intracellular sig-
nals with less pronounced activation of the immune cells,
and vice versa, with the introduction of pathogens, the
formation of different nature of the course of inflammatory
response and specific immune responses, reduced proin-
flammatory cytokine production and the risk of athero-
sclerosis.

In previous studies, we have shown that the
Asp299Gly polymorphism of TLR4 gene plays an impor-
tant role in the pathogenesis of atherosclerosis and is as-
sociated with the persistence of parodontopathogenic mi-

croflora in the inflammation site — ASP in CHD [2, 3]. Car-
riers of the Gly allele are more susceptible to increased
microbial contamination of coronary artery (CA) tissue
and have a high risk of developing coronary heart dis-
ease than those with the Asp allele [12]. However, there
are controversial evidence that in the individuals with the
Asp299Gly polymorphism of TLR4 gene, the inflamma-
tory reaction in the artery wall develops less intensively,
ASP is formed slower, and a lower predisposition to the
risk of atherosclerosis is manifested [15]. However,
therapeutic strategies for treating coronary heart disease,
which would take into account the role of the Asp299Gly
polymorphism of TLR4 gene in the pathogenesis of CHD,
are still not investigated, which represents the relevant
direction of modern cardiology.

The aim of this research is to conduct a comparative
analysis of the clinical efficacy of azithromycin and piogli-
tazone against the background of comprehensive therapy
taking into account the Asp299Gly polymorphism of
TLR4 gene in patients with coronary heart disease.

Materials and methods

The study included 40 people aged 45-68 who suf-
fered from coronary heart disease. The research was
conducted in the period from 2012 to 2015 on the basis
of the 1st City Clinical Hospital of Poltava and the Re-
search Institute of Genetic and Immunological Founda-
tions of the Development of Pathology and Pharmacoge-
netics (Higher State Educational Establishment of
Ukraine «Ukrainian Medical Stomatological Academy»).

" To cite this English version: Skochko O.V. The TLR4 299Gly polymorphic allele is associated with reduced efficacy of azithromycin and
pioglitazone, included in the comprehensive treatment of patients with coronary heart disease. -// Problemy ekologii ta medytsyny. - 2017. - Vol
21, Ne 3-4. - P. 37-42.
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Before the study, all participants signed the informed
consent forms and the approval from the Bioethics
Commission of Ukrainian Medical Stomatological Acad-
emy was obtained.

Criteria for inclusion in the study were as follows: sta-
ble angina pectoris, type 2 diabetes mellitus (DM), with-
out injecting hypoglycemic agents. Exclusion criteria:
presence of the history of myocardial infarction (M), sur-
gical intervention, malignant arterial hypertension (AH),
chronic heart failure (CHF) of IlI-IV functional classes
(FC), systemic connective tissue diseases, oncological
and oncohematological diseases, severe infectious dis-
eases, chronic inflammatory diseases, which require
regular antibiotic therapy, presence in history of acute
cerebrovascular accident, heart rhythm disturbances by
type of auricular fibrillation. The ultimate primary points of
the study are: deaths due to MI, revascularization coro-
nary procedures (coronary artery bypass grafting or per-
cutaneous coronary intervention) or hospitalization due to
angina pectoris.

The diagnosis of coronary heart disease was con-
firmed in patients with angina pectoris I-lll FC according
to the classification of the Canadian Association of Car-
diologists and Circulatory Disorders in accordance with
the New York Cardiology Classification (NYHA) classifi-
cation.

Before inclusion in the clinical study, all patients re-
ceived a common treatment and passed a screening test
for the verification of diagnoses of coronary artery dis-
ease, type 2 diabetes and inflammatory diseases of den-
toalveolar apparatus. After screening, 40 patients were
selected who received the standard drug therapy: isosor-
bide dinitrate 10-20 mg 2 times a day, acetylsalicylic acid
75 mg 1 time nocte, bisoprolol 2.5 mg 1 time per day, ro-
suvastatin 20 mg 1 once a day, ramipril 5 mg once a day
mane. Also, the patients received recommendations
about the diet, lifestyle changes and individual oral hy-
giene. Patients received the common treatment for at
least a month until stable parameters were achieved.

In the randomized distribution of patients with coro-
nary heart disease, 2 study groups were formed. Patients
in the first study group (n = 20) received, along with the
combination therapy, the macrolide group medication —
azithromycin (AZV, Tulip Lab Labiwi Limitid, India) at a
dose of 500 mg / day for 3 days, then 500 mg / week for
6 months Patients in the second study group (n = 20) re-
ceived, along with the comprehensive therapy, the thia-
zolidinedionic group medication — pioglitazone (Piogalar,
Ranbaksi, India) — at a dose of 15 mg once daily, mane,
for 6 months. After 6 months of treatment, patients in
both groups continued to receive only medications of the
standard complex of therapy for the next 6 months. The
duration of observation in general was 12 months. Moni-
toring over the effectiveness of treatment was performed
at 6 and 12 months.

The examination included collecting anamnestic and
objective data, evaluating anthropometric indices, meas-
uring blood pressure (BP), systolic and diastolic blood
pressure (SBP and DBP), electrocardiogram (ECG) and
bicycle ergometry (BEM). BEM was conducted on Velo-
ergottest 05 (Ukraine) cycling machine according to the
method of stepped increasing load with further increase
of power every 3 minutes with control of ECG and BP.
Criteria for termination of BEM were: generally accepted
clinical or ECG signs of myocardial ischemia. Heart rate
(HR) parameters of patients were recorded. Consultation
of the dentist included a check-up, instrumental examina-
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tion, verification of diagnoses and taking dentogingival
fluid from the periodontal pockets.

The bloodstream condition was determined in all pa-
tients by ultrasound examination (US) of the neck vessels
by the apparatus «ULTIMA PA», with L5 sensor — 12/40
according to standard protocols in the B mode on the
three levels of the vasculature and bilaterally at the end
of the diastole: in proximal, medial and distal points at a
distance of 1 cm from the bifurcation along the back wall
of the right and left common carotid artery (RCCA and
LCCA, respectively) as more distant from the sensor. The
contour of carotid arteries, their internal lumina were re-
corded, and indicators of the presence of signs of ASP
(size, localization) were registered. The intima-media
thickness (IMT) of the carotid arteries was defined as the
distance between the first and second echogenic lines of
the locative area by the method of P. Pignoli and co-
authors. IMT less than 0.9 mm was considered as nor-
mal; IMT of the common carotid artery > 1.4 mm was re-
garded as ASP, and within 1.0-1.3 mm — as thickening of
IMT (ESH, ESC, 2007).

Determining the DNA of the representatives of paro-
dontopathogenic microflora of dentogingival fluid of
periodontal pockets and the alleles of the Asp299Gly
polymorphous site of TLR4 in patients with CHD was per-
formed as previously described [2].

The scope of laboratory studies included complete
blood count biochemical blood tests. The determination
of the inflammatory response was carried out using the
main biomarkers — high-sensitivity C-reactive protein (hs-
CRP, «DRG», USA) and tissue inhibitor of metalloprote-
ase-1 human (TIMP-1, «eBioscience», Austria) by the
immunoenzyme method. The condition of carbohydrate
metabolism was determined by the glycemic profile of
glucose: fasted and 1 hour after receiving 75 g glucose
(oral glucose tolerance test, OGTT) by glucose oxidase
method; the hyperglycemic coefficient was calculated.
Lipid spectrum was determined by the indices of total
cholesterol (CH), triglycerides (TG) and high density lipo-
proteins cholesterol (HDL) («Diakon-DS», Russia), the
cholesterol content was calculated as a part of low den-
sity lipoproteins (LDL cholesterol), cholesterol content in
very low density lipoproteins (VLDL), the atherogenicity
factor (AF) was calculated.

Statistical processing was performed using STATIS-
TICA 6.0 (StatSoft, USA), calculating the average (M)
and standard error (m). The reliability was determined
using the Student's t-test, Fischer’s tests and x2. Differ-
ences between the groups were considered statistically
significant at p <0.05.

Results and discussion

We conducted the comparative assessment of clinical
efficacy and safety of inclusion of a medication from the
macrolides group and a medication from the thiazolidin-
ediones group in the comprehensive therapy of patients
with coronary heart disease, which can serve as an im-
portant criterion in making a reasonable decision as to
the choice of treatment. The reason for using, for the
purpose of correction, the selected medications from the
antibiotics group — azithromycin, and from the insulin
sensitizers group — pioglitazone, was us earlier changes
in the spectrum of parodontopathogenic microflora in
ASP as well as in the withdrawn content of the periodon-
tal pocket of the oral cavity, the presence of endothelial
dysfunction (ED), systemic inflammation and disturbance
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of carbohydrate metabolism in patients with coronary
heart disease [3, 13].

Each study group, depending on Asp299Gly geno-
type of TLR-4 gene was divided into two subgroups: the
Asp / Asp genotype and the combined genotype Asp/Gly
+ Gly/Gly. 14 patients (70%) were included in the first
study group with the Asp / Asp genotype, and 6 (30%)
with the combined Asp / Gly + Gly / Gly genotype,
whereas the second study group included 17 patients
(85%) and 3 persons (15%), respectively.

Determination of the effect of azithromycin and piogli-
tazone against the background of standard therapy on
the incidence of atherosclerotic processes in RCCA,
LCCA and the external carotid artery (ECA) in CHD is
presented in Table 1. It was found that in patients who
are carriers of Asp (Asp / Asp) allele under the influence
of azithromycin after 12 months, there is a significant de-
crease in the IMT in RCCA and LCCA as compared with
the initial values (p = 0.04; p = 0.01, respectively).

Table 1
Ultrasonography parameters of the neck vessels in patients with coronary heart disease in the first and second study groups
Prior to In6 In 12 Prior to In6 In 12
Parameters treatment | months | months | P P2 Ps | treatment | months | months ps ps Ps
The first study group
Genotype Ala/Ala (n=14 Ala/Gly + Gly/Gly (n=6)
Right common
carotid artery: | 4 43,045 | 0.88+0.21| 0.77+0.2| 0.1 | 0.08| 02 | 0.77+0.31 | 0.4820.19| 0.33:0.23| 0.07 | 0.03| 0.2
thickness of ASP,
mm
IMT 1.08+0.06 | 1.04+0.04|1.01£0.04/ 0.3 | 0.04| 0.1 1.05+0.06 | 1.0£0.06 | 0.95+0.03| 0.07 | 0.04 0.2
Diameter of
stenosis:
2-15% 3 3 3 1.0 1.0 1.0 0 2 1 0.45 1.0 1.0
16-49% 6 6 5 1.0 | 0.43| 043 3 1 1 0.54| 054| 1.0
Left common ca-
rotid artery:
. 0.74+0.27 | 0.59+£0.19|0.39+0.15 0.4 0.1 0.06 | 0.27+0.27 | 0.22+0.22| 0.15+0.15| 0.4 0.4 0.4
thickness of ASP,
mm
TKIM 1.04+0.03 | 1.01£0.02|0.98+0.03| 0.1 0.01 0.1 1.05+0.04 | 0.98+£0.03| 0.95+0.02| 0.02 | 0.07 0.4
Diameter of
;tfnfg';; 2 1 3 10| 10| 06 1 0 0 10| 10| -
16-49% 4 6 2 0.2 | 065| 0.21 1 1 1 1.0 1.0 1.0
External carotid
artery
th"’k”ersnsmomsp' 0.2120.21 | 0.07+0.07|0.07+0.07] 0.3 | 0.3 | - | 0.18£0.13 | 0.05:0.05 0 02| 02| 04
The second study group
Genotype Ala/Ala (n=17) Ala/Gly + Gly/Gly (n=3)
Right common
carotidartery: | 95,053 | 0.3+0.14 |0.94+0.76 02 | 0.99| 0.4 | 1.07+0.67 | 0.73:05 | 0.87:049| 02 | 04 | 04
thickness of ASP,
mm
1.16+0.03
IMT 1.06+0.04 | 1.03£0.03| 1.0£0.02| 0.6 0.2 0.2 | 1.23£0.09¢ N 1.1+£0.06x| 0.4 0.2 0.4
Diameter of
stenosis:
2-15% 1 0 2 1.0 1.0 0.5 1 1 1
16-49% 5 4 2 1.0 | 04 | 0.65 1 1 1
Left common ca-
_rotid artery: 0.724¢0.2 | 0.56£0.19| 0.30.14| 0.3 | 0.03| 0.02| 04:0.4 | 0404 | 037037 - | 02| 04
thickness of ASP,
mm
TKIM 1.07+0.04 | 1.04+£0.03| 1.0£0.02| 0.4 | 0.054| 0.02 | 1.23+0.09 | 1.16+0.03| 1.1+£0.06 0.4 0.2 0.4
Diameter of
stenosis:
2-15% 0 5 2 0.04| 05 0.4 - - -
16-49% 8 3 2 0.14] 0.057| 1.0 - - -
External carotid
artery thickness of| 0.24+0.11 | 0.17+0.09|0.09+0.06/ 0.3 | 0.07 | 0.1 0.5+0.5 0.5+0.5 | 0.33+0.33| -- 0.4 0.4
ASP, mm

Note (here and in Tables 2-3): P, — the comparison in the first study group prior to the beginning and after 6 months of treatment with
azithromycin;

P the comparison in the first study group before and after 12 months of treatment with azithromycin;
Ps— the comparison in the first study group after 6 months and after 12 months of treatment with azithromycin;

P+ the comparisons in the second study group before and after 6 months of treatment with pioglitazone;
Ps— the comparison in the second study group before and after 12 months of treatment with pioglitazone ;
Ps — the comparison in the second study group after 6 months and after 12 months of treatment with pioglitazone
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Patients who are carriers of Gly (Asp / Gly + Gly / Gly)
allele under the influence of azithromycin after 6 months
showed a significant decrease in IMT in LCCA as compared
with initial indicators (p = 0.02); after 12 months, there is a
reliable decrease in ASP and IMT in RCCA as compared
initial indicators (p = 0.03; p = 0.04, respectively).

The patients who are carriers of Asp (Asp / Asp) al-
lele, under the influence of pioglitazone after 12 months
there is a reliable decrease in the size of ASP and the
diameter of the stenosis in LCCA as compared with the
initial values (p = 0.03; p = 0.04), as well in 12 months, a
reliable decrease in the size of the ASP, the diameter of
the stenosis and IMT in the LCCA is observed in com-
parison with the indicators after 6 months (p = 0.02;
p=0.057; p = 0.02, respectively).

Patients who are carriers of Gly allele (Asp/Gly +
Gly/Gly) under the influence of pioglitazone did not dis-
play any significant changes of the parameters in the
treatment dynamics after 6 and 12 months.

Thus, intake of azithromycin and pioglitazone against the
background of standard therapy during 12 months caused

more effective inhibition of atherosclerotic processes in the
carotid vessels of the neck in carriers of Asp (Asp / Asp),
Asp / Gly (Asp / Gly + Gly / Gly) allele, by reducing the size
of the ASP, stenosis diameter and IMT. However, azithro-
mycin most strongly influenced the reduction of ASP thick-
ness, while pioglitazone reduced the diameter of stenosis in
carotid arteries in Asp (Asp / Asp) allele carriers, which may
indicate a more pronounced effect of the first medication in
the early stages of atherosclerosis, whereas the second
drug — at somewhat later stages.

In determining the spectrum of parodontopathogenic mi-
croflora in the withdrawn content of periodontal pockets, af-
ter azithromycin administration in patients (Table 2), carriers
of Asp (Asp / Asp) allele and Gly (Asp / Gly + Gly / Gly) al-
lele in 6 months, a tendency to decrease in the frequency of
detection of almost all representatives, with the exception of
Treponema denticola, was observed. However, in the first
study group after 12 month, only two patients who are
carriers of Gly allele (Asp / Gly + Gly / Gly) displayed a
twofold increase in the percentage contents of Porphy-
romonas gingivalis from 33.3% to 66.7% (p = 0.3).

Table 2

The frequency dynamics of indicators of parodontopathogenic microfiora in the contents extracted from periodontal pockets of patients

with ischemic heart disease in the first and second study groups

In6
months

In12
months

Prior to

Parameters
treatment

pP1

p2

In6 In12
months months

Prior to

Ps | treatment

P4 Ps Ps

The first study group

Genotype Ala/Ala (n=14

Ala/Gly + Gly/Gly (n=6)

Porphyromonas | 5/ 35 79,
gingivalis

3/21.4% | 4/28.6%| 0.34

0.5

05 | 5/833% | 2/33.3% | 4/66.7% | 012 | 0.5 0.3

Actinobacillus ac-
tinomycetemcomi-
tans

2/143% 0.2

0.2

- 1/16.7 % 0.5 0.5 -

Prevotella

0,
intermedia 1/17.14%

0.5

0.5

Bacteroides for-

0,
sythus 11714 %

0.5

0.5

Treponema
denticola

The second study group

Genotype Ala/Ala (n=17

Ala/Gly + Gly/Gly (n=3)

Porphyromonas o
gingivalis 5/29.4%

5/29.4% | 3/17.6%| 0.65

0.34

034 1/33.3% | 1/33.3%| 3/100.0%| 0.8 0.2 0.2

Actinobacillus ac-
tinomycetemcomi- - - -
tans

Prevotella
intermedia

Bacteroides
forsythus

Treponema
denticola

After 6 weeks of taking pioglitazone, of Asp
(Asp / Asp) alleles and Gly (Asp / Gly + Gly / Gly) alleles
did not display changes in the presence frequency of
periodontal pathogenic microflora in the contents of
periodontal pockets. However, in the second study group
in 12 months, only in carriers of Gly allele (Asp / Gly +
Gly / Gly), 3% increase in the percentage contents of
Porphyromonas gingivalis was observed from 33.3% to
100.0% (p = 0.2).

Consequently, only azithromycin, against the back-
ground of standard therapy for 6 months, exhibits an an-
tibacterial effect predominantly in patients with coronary
heart disease, Asp (Asp / Asp) allele carriers, unlike
Gly (Asp / Gly + Gly / Gly) allele carriers, due to partial or
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complete eradication of parodontopathogenic microflora
in the oral cavity.

The analysis of inflammation markers, carbohydrate
and lipid metabolism (Table 3) showed that after 6
months, in patients with Asp allele (Asp / Asp) under the
influence of azithromycin, there was a reliable decrease
in cholesterol and HDL as compared to initial indicators
(p = 0.04; p = 0.04, respectively), after 12 months there is
a reliable decrease in the level of ESR, glucose and LDL
in comparison with initial indicators (p = 0.04; p = 0.02;
p=0.04, respectively ), as well as in 12 months there is a
reliable decrease in the level of ESR and CA, increase in
the level of HDL as compared with the indicators in 6
months (p = 0.04; p = 0.0003; p = 0.003, respectively).
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Table 3

Parameters of laboratory examination depending on the polymorphism of TLR4 gene in the treatment of patients with coronary heart

disease in the first and second study groups

Prior to In12 Prior to
Parameters treatment In 6 months months p1 p2 P3 treatment In 6 months(in 12 months| py4 Ps Pe
The first study group
Genotype Ala/Ala (n=14) Ala/Gly + Gly/Gly (n=6)
ESR, mm/h 16.14+4.34 | 9.07+1.02 |7.5740.86] 0.08 | 0.04 | 0.04 | 14.0t5.01 | 9.33+1.2 | 6.83:0.8 | 028 | 0.18 | 0.053
hS'C're‘igg"/e,pmte'”' 5.33+1.69 | 3.26£0.85 |6.57+1.53| 0.27 | 058 | 0.09 | 5.22+¢2.58 | 3.65:0.85 | 4.27+1.6 | 058 | 0.77 | 05
TIMP-1, pg/ml |1713.8+115.3[1926.5:116.7] 0.26 1559.9+190.4[2060+234. 1 0.006
Blood 9'“‘;“,’39’ mmol| 42406 | 56503 | 54034 | 017 | 002 | 035 | 659+1.04 | 542+023 | 525:0.19 | 033 | 025 | 0.58
Oral glucose toler-
ancotest mmoly) | 991£1.33 | 873:047 0.27 9.3210.64 | 8.59£0.37 0.21
Hyperg'ﬁﬁ:nmt'ccoef' 4.89:0.29 | 4.140.18 | 44+0.18 | 0.04 | 0.13 | 0.31 | 4.57+0.38 |4.25:0.19 | 4.1#0.15 | 046 | 0.36 | 05
Cholesterol, mmol /1] 0.82+0.14 | 0.79+0.12 |0.89£0.09| 0.62 | 049 | 0.27 | 0.63+0.06 | 0.65:0.07 | 0.77¢0.09 | 0.8 | 006 | 03
Triglycerides, mmol /| 1.05:0.07 | 0.88£0.09 |1.11:0.07| 0.04 | 0.26 |0.0003| 0.8t0.07 | 0.99:0.12 | 1.09:0.2 | 0.16 | 0.11 | 046
HDL, mmol /1 352:0.28 | 29:02 | 2.9t016 | 0.07 | 0.04 | 09 | 349:0.39 | 2.96:0.18 | 2.66:0.16 | 0.13 | 0.08 | 0.21
LDL, mmol /1 0.35:0.06 | 0.36£0.05 |0.41£0.05| 0.92 | 0.27 | 0.27 | 0.27+0.03 | 0.29:0.03 | 0.35:0.04 | 0.55 | 0.02 | 0.3
VLDL, mmol/I | 4.09:0.67 | 4.23:0.47 |3.17+0.32] 0.78 | 0.06 | 0.003 | 5.02+0.92 | 3.49:0.36 | 3.3t0.67 | 0.08 | 0.04 | 08
The second study group
Leucocytes, x 107 | 646103 | 6.56:0.3 | 6.6£02 | 0.7 | 0.6 | 09 | 6.27+0.77 | 7.45:0.35 | 5.08:0.22 | 0.35 | 0.35 | 0.03
ESR, mm/h 16.65:2.9 | 11.06:0.8 | 9.65:0.9 | 0.03 | 001 | 004 | 8.67+4.25 | 8.67+1.33 | 6.67+1.67 | 1 05 | 032
hS'C're‘igg"/e,pmte'”' 341:0.61 | 3.99:0.74 |7.74+1.63| 055 | 0.01 | 0.04 | 11.77#49 | 462207 | 69t54 | 022 | 04 0.7
TIMP-1, pg/ml | 1447£118.9 |1549.2197 4 05 1217+229.03 [1920£203.3 0.007
Blood 9'“‘;“,’39’ mmol| 6024015 | 6.06+0.26 |5.49+0.25| 091 | 0.09 | 007 | 59:003 | 55:05 | 503:0.25 | 049 | 009 | 06
Oral glucosetoler- | 415 45,069 | 9524053 0.0001 109+1.44 | 7.99+0.4 0.25
ance test, mmol /|
Hyperg'ﬁﬁznmt'c coef-| 5074011 | 1.59+0.08 0.002 184%0.25 | 1.470.11 0.21
Cholesterol, mmol /1] 521+0.19 | 4.48+0.17 | 4.6:02 | 0.006 | 0.06 | 0.6 | 563t0.47 | 497+0.52 | 4.5:04 | 057 | 0.006 | 0.7
Triglycerides, mmol /| 0.72#0.09 | 0.72#0.05 |0.92¢0.09] 1.0 | 0.12 | 0.02 | 0.530.09 | 0.7t0.06 | 0.87+0.09 | 0.04 | 0.06 | 0.13
HDL, mmol /1 0.86:0.06 | 1.06£0.04 |1.12£0.07| 0.01 | 0.002 | 0.4 | 0.72t0.06 | 0.85:0.1 | 1.03t0.1 | 052 | 0.18 | 0.16
LDL, mmol /1 403:02 | 3.1¢0.16 |3.06:0.17| 0.001 | 0.004 | 0.87 | 4.69:0.4 | 3.8£04 | 3.07:05 | 04 | 0009 | 05
VLDL, mmol/I | 0.32:0.04 | 0.33:0.02 |0.42£0.04| 0.79 | 0.08 | 0.02 | 0.23:0.04 | 0.32+0.03 | 0.39:0.04 | 0.03 | 0.06 | 0.13
Athemg;’gﬁ'ttywefﬁ' 542105 | 3.39#0.2 | 3.29:0.2 | 0.001 |0.0006| 0.77 | 6.83+0.32 | 4.94+0.48 | 3.5:0.74 | 0.14 | 0.051 | 0.26

In carriers of Gly (Asp / Gly + Gly / Gly) allele, under the
influence of azithromycin after 6 months, a significant in-
crease in TIMP-1 (p = 0.006) was observed; after 12
months, a significant decrease in CA (p = 0.04), increase in
VLDL (p = 0.02) as compared to initial indicators, were ob-
served.

The analysis of effect of pioglitazone in patients with
coronary heart disease showed that in carriers of Asp
(Asp / Asp) allele under the influence of pioglitazone after
6 months there was a significant decrease in ESR levels
(p = 0.03), OGTT (p = 0.0001), hypertension (p = 0.002),
cholesterol (p 0.006), LDL (p 0.001) and CA
(p = 0.001), increase in HDL (p = 0.01) as compared to
initial indicators, after 12 months (P 0.03), LDL
(p = 0.004) and CA (p = 0.0006), an increase in the level
of hs-CRP (p = 0.01) and HDL (p = 0.002) as compared
with initial indicators, as well as in 12-month a reliable
decrease in the level of ESR (p = 0.004), an increase in
the level of hs-CRP (p = 0.04), triglycerides (p = 0.02)
and VLDL (p=0.02) as compared to 6 months.

In carriers of Gly (Asp / Gly + Gly / Gly) allele, under the
influence of pioglitazone, in 6 months a significant increase
in TIMP-1 (p = 0.007), triglycerides (p = 0.04), and VLDL (p
= 0.03) was observed as compared to initial indicators; after
12 months there was a significant decrease in cholesterol
levels (p = 0.006) and LDL (p=0.009) as compared to initial
indicators; after 12 months, a significant reduction in leuko-
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cyte levels (p = 0.03) as compared with indicators in 6
months was detected.

Thus, in patients with coronary heart disease, Asp
(Asp / Asp) allele carriers, azithromycin had a more pro-
nounced effect on inflammation and lipid metabolism
rates, whereas pioglitazone influenced on indicators of
inflammation and carbohydrate metabolism.

The obtained data suggest that as a result of treat-
ment, both azithromycin and pioglitazone, used against
the background of standard therapy, have common and
separate mechanisms of influence on the course of coro-
nary heart disease. The use of antibiotics, azithromycin,
against the background of standard therapy for 6 months
in carriers of Asp (Asp / Asp) allele led to a more effective
inhibition of atherosclerosis by reducing the size of ASP,
antibacterial effect, a more pronounced anti-inflammatory
and satisfactory hypolipidemic effect than in Gly allele
(Asp / Gly + Gly / Gly) carriers.

Treatment with thiazolidinedion and pioglitazone,
against the background of standard therapy for 6 months
in carriers of Asp (Asp / Asp) allele caused a more pro-
nounced reduction of atherosclerosis by reducing the
stenosis diameter, moderate anti-inflammatory and ex-
pressed hypoglycemic effect, as well as the hypolipi-
demic effect by preventing formation of atherogenic
dyslipidemia than in carriers of Gly allele (Asp / Gly +
Gly / Gly).
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Analyzing the literary data, one can conclude that
among modern therapeutic agents in CHD, macrolides, in
particular azithromycin, have an effective anti-inflammatory
effect, and thiazolidinediones, in particular, pioglitazone, ex-
hibit alternative effects. This effect of both medications is
implemented at the level of molecular mechanisms by sup-
pressing the expression of the proinflammatory nuclear fac-
tor NF-kB [14, 16], which may form different clinical efficacy
in the treatment with these drugs in patients with Asp299Gly
polymorphism of TLR4 gene.

The positive effect of azithromycin obtained over half
a year against the background of standard therapy in pa-
tients with CHD, carriers of Asp (Asp / Asp) allele is
probably due to the direct action on parodonotopatho-
genic microorganisms in the inflammation site, namely, in
the oral cavity and in the ASP [1]. Azithromycin stimu-
lates phagocytosis, inhibits the production of active forms
of oxygen, infiltration of leukocytes in the tissue [11], and
also activates the activity of TIMP-1, which can prevent
the initiation of instability and rupture of ASP [4].

Our study found positive effects of pioglitazone over a
six-month period against the background of standard
therapy in patients with CHD, carriers of Asp (Asp / Asp)
allele, which was expressed in suppressing the athero-
sclerotic and inflammatory processes, insulin resistance
and dyslipidemia in CHD patients. The mechanism of this
effect is associated with blocking of proinflammatory NF-
kB-dependent mechanisms, which leads to a decrease in
the level of CRP, adiponectin, MMP-9, monocyte-
chemotactic protein (MCP-1) and soluble marker CD40L,
which can contribute to the prevention of atherosclerosis
and macrovascular complications in CHD [6]. It is known
that the total impact of factors influenced by pioglitazone
has a cardioprotective effect by improving the diastolic
function of the left ventricle in patients with hypertension,
glucose utilization by cardiomyocytes, increased blood
flow, prevention of CA inflammation and coronary vaso-
spasm, as well as minimizing ischemic-reperfusion myo-
cardial damage [9, 10].

Our data showed that patients with CHD, carriers of
Asp (Asp / Asp) allele, are more responsive to the con-
ducted treatment, while the presence of Gly (Asp / Gly +
Gly / Gly) mutant allele of TLR-4 gene was associated
with a risk of reducing the effectiveness of therapy with
the studied medications against the background of stan-
dard course of treatment, indicating at the pharmacoge-
netic peculiarities of responsiveness to the action of the
studied medications which should be taken into account
in clinical practice.

Conclusions

1. Intake of azithromycin against the background of
standard therapy for 6 months in carriers of Asp allele
(Asp / Asp), in contrast to carriers of Gly allele (Asp / Gly
+ Gly / Gly) caused more effective inhibition of athero-
sclerotic processes by reducing the size of ASP, stenosis
diameter and IMT, antibacterial effect is mainly due to
partial or complete eradication of parodontopathogenic
microflora in the oral cavity, more pronounced anti-
inflammatory and satisfactory hypolipidemic effects.

2. Intake of pioglitazone against the background of
standard therapy for 6 months in carriers of Asp allele
(Asp / Asp), in contrast to carriers of Gly allele carriers
(Asp / Gly + Gly / Gly) caused a more pronounced reduc-
tion in atherosclerosis by reducing the diameter stenosis,
moderate anti-inflammatory and expressed hypoglycemic
and hypolipidemic effects by preventing the formation of
atherogenic dyslipidemia.

Prospects for further research. In our study, it has
been shown for the first time that the efficacy of azithro-
mycin and pioglitazone in the course of standard therapy
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depends on the presence of Asp299Gly polymorphism of
TLR4 gene, which may have broad prospects for use in
modern cardiology and therapy.
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We studied the effect of small doses of sub-toxic sodium fluoride on the activity of microsomal hepatocytes in 40 Wistar
rats populations in the subacute experiment. Analysis of results suggests the disruption of reductase activity of hepato-
cyte microsomes in experimental animals subjected to seeding with aqueous solutions of sodium fluoride at doses of
1/10 and 1/100 LDs,, and as a result, the functioning of the electron-transport systems. Detected changes, especially on
the 60th and in some cases also on the 50th day of oral administration of sodium fluoride, were associated with the re-
structuring of lipid environment of microsomal reductases as a result of formation of a significant amount of reactive
oxygen species (ROS). The observed decrease in the overall pool of cytochrome P-450 on the 50th and especially on the
60th day of administration of sodium fluoride can be observed as an indicator of its inactivation process. The effect of
inhibition of cytochrome P-450 in conditions of prolonged exposure to sodium fluoride is a rather significant fact in terms
of structural integration membranes. The level of cytochrome b5 was characterized by an opposite change — an increase
by 50% on the 50th day and a decrease by 47% on the 60th day of FS action. Increased activity of NAD (P) H-
cytochrome-c-reductase in rats with administered sodium fluoride for one month can be considered on the one hand as
a protective compensatory response, and on the other — as the cause of a more rapid flow of electrons from the reduced
form of NAD (P) H in cytochrome P-450 and b5 and significant formation of ROS.

Keywords: active liver microsomes of hepatocytes, NAD (P) H-cytochrome-c-reductase, cytochrome P-450 and b5, so-
dium fluoride.

Ha 40 wypax nonyasuii Bictap A0CifXeHO B MiArocTpoMy A0C/igl Aito Maamx CyOTOKCMYHUX 03 QTopuAy HaTpito Ha ak-
TUBHICTb MIKPOCOM renarouunTiB. AHasII3 OAEPKaHUX pe3ysibTaTiB [O3BO/ISE CTBEPMKYBATY PO MOPYLUEHHS PEAYKTa3HOI
aKTUBHOCTI MIKDOCOM renaToumTiB EKCIEPUMEHTA/IbHUX TBapWH, MIABEPHEHUX 3aTpasLi BOAHUMU pO34uHamu @dropuay
Hatpito y go3ax 1/10 i 1/100 LDsy, i, K Hac/Iia0K, QyHKLIOHYBaHHS €/IEKTPOH-TPaHCIOPTHUX CUCTEM. BusiBieHi 3mity,
0Co6/1MBO Ha 60-Ty Ta y Aeskux Bunagkax v Ha 50-Ty o6y nepopasibHoro BBEAEHHS (pTopuay HATpito, rnoB’a3aHi 3 rne-
PEBYAOBOIO JIiMIAHOrO OTOHYEHHST MIKPOCOMA/IbHUX PEAYKTA3 BHAC/IAOK MOX/IMBOIO, yTBOPEHHS 3HaYHOI Ki/IbKOCTi aKTyB-
Hux ¢popm kucHro (APK). BusiB/IEHE 3HMKEHHS 3arasibHoro rysiy yutoxpomy P-450 Ha 50-Ty Ta ocobnmso Ha 60-Ty 4oby
BBEAEHHSI YTOPUAY HATPIIO MOXHA PO3ITISAATH SK MOKA3HUK MPOLECY Moro iHakTuaLii. BusBreHd epexT iHribyBaHHS
yutoxpomy P-450 3a yMoB TpuBasioi Aii oTopuay HaTpito € AOCUTL CyTTEBUM (PaKTOM 3 TOYKY 30py CTPYKTYPHOI iHTerpaii
MembpaH. [1nd piBHs unmToxpomy b5 bynia xapakTepHa pi3HOCNpSMOBaHa AnHaMika 3MiH — rigsmiyeHHs Ha 50 % Ha 50-Ty
406y i 3HwKeHHS1 Ha 47 % Ha 60-Ty 4006y gii ®H. lNigsuwerHHs aktusHocTi HAZ(®) H-umTtoxpom ¢ peaykTasu y Lypis pu
BBEAEHHI (pTOPUAY HATPItO MPOTArOM MICALSI MOXHAE PO3r/194aTH 3 O4HOro GOKY SIK 3aXVUCHO-KOMIEHCAaTOPHY Peakuito, a 3
HLLIOrO — AK puyYnHY GifIbLL LIBUAKOrO MOTOKY €/IEKTPOHIB BiA BiaHoBeHux ¢opm HAL(®)H Ha uutoxpomm P-450 i b5 ta
CYTTEBOro yTBopeHHs ADK.

Knto4yoBi cnoBa: akTMBHICTb MiKpOCOM renaTouuTiB neviHku, aktueHocTi HAL(®) H-untoxpom ¢ peaykTasu, piBeHb
uutoxpomis P-450 i b5, wypu nonynauii Bictap, dtopua HaTtpito.

Introduction logical role of fluoride and its compounds are bone for-
Fluoride is an essential trace mineral for living organ- mation, formation of dentin, enamel, preventing the de-
isms, but obviously in limited quantities. The main bio- velopment of senile osteoporosis. Fluoride is involved in

" To cite this English version: Kolisnyk I.L., Bagmut I.Yu., Titkova A.V., RezunenkoYu.K., Boiagina O.D. Manifestations of endogenic
intoxication in the liver in experiment. // Problemy ekologii ta medytsyny. - 2017. - Vol 21, Ne 3-4. - P. 43-45.
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many biochemical processes as enzyme activator and
inhibitor. In addition, high concentrations of fluoride
stimulate lipid peroxidation and inhibit antioxidant de-
fense system. It belongs to the elements of the first class
of danger — especially hazardous chemicals. Prolonged
excessive intake of fluoride compounds can cause the
pathological condition of fluorosis. Despite the significant
content of fluoride in different tissues of the human body,
its physiological role so far has not been clarified. Exces-
sive fluoride in drinking water and food causes the de-
struction of tooth enamel, inhibits carbohydrate, phospho-
rous-calcium metabolism, the activity of certain enzymes.
As an inhibitor of many enzymes, fluoride can inhibit the
synthesis of intracellular processes that weaken the
body's immune protection and physiological processes
can accelerate aging.

The purpose of this study is the examination of enzy-
matic activity of microsomes of hepatocytes during
chronic fluoride intoxication.

Materials and methods

Studies were conducted on mature rats of Wistar line
weighing 180-220 g, which were kept in hospital
vivarium. Rats were subjected to oral subjected seeding
(n=30) using a probe aqueous solutions of sodium fluo-
ride (FS) once daily for 60 days at doses of 1/10, 1/100
and 1/1000 LDsp, which was under 20 mg/kg, 2 mg/kg
and 0.2 mg/kg body weight (FS average lethal dose for
rats received orally, is 200 mg / kg). The animals in the
control group were injected with appropriate amounts of
drinking water (n=10). Research registered indices on the
10th, 20th, 30th, 50th and 60 days after the beginning of
the experiment. Each group included 10 animals (N=40).
Rats were euthanized by decapitation with guillotine
knife, pre-anesthetic with thiopental sodium 50 mg/kg.
Subcellular fractions of rat liver were isolated by differen-
tial centrifugation. To separate the microsomal fraction,
18.000 g of supernatant were centrifuged for an hour,
thus resulting precipitate was washed and suspended
among the selection (protein in the microsomal suspen-
sion was 15-20 mg/ml).

The activity of NAD (P) H-cytochrome-c-reductase in
the microsomal suspensions of rat liver was assessed in
the presence of electron acceptor cytochrome-c, deter-
mining the change in absorption of electron acceptor in
the transition from the oxidized form on the spectropho-
tometer «Specord UV VIS» at 30°S and wavelength 550
nm [1]. The enzyme activity was calculated using the mo-
lar extinction coefficient of cytochrome-c, equal to
18.5:103 cm-1M-1. The content of cytochrome P-450 in
rat liver microsomal suspension was determined by spec-
trophotometer absorption values of the reduced form of
the complex with carbon monoxide at 450 nm [1].

Results and discussion

The constancy of internal environment under physio-
logical conditions is supported primarily by detoxification
and excretion — the liver and kidneys, and vital functions
are implemented through specific biochemical relation-
ships under the control of central nervous system. In
case of exposure to foreign chemicals, when homeostatic
organs fail to ensure their detoxification and elimination,
normal cytotoxic effects and apathy of the body develop.
The main organ that is exposed to foreign chemicals is
the liver [2, 3]. The study of pathochemical mechanisms
of sodium fluoride (FS) is considered appropriate to begin
assessing the structural and metabolic status of the body.
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Enzymatic rat liver microsomes condition was initially
evaluated in terms of the activity of NAD (P) H-
cytochrome-c-reductase in the dynamics of observation
(the 10th, 20th, 30th, 50th, and 60th days) with adminis-
tered FS to rats at doses of 1/10, 1/100 and 1/1000 LDso.

The results showed that on the 10th and 20th day of
oral dose of FS at 1/10 LDso there was statistically signifi-
cant (r<0.002) gradual increase in activity of NADPH-
cytochrome-c-reductase, when compared to the controls,
by 24 and 36% respectively. On the 30th day of observa-
tion, we detected a tendency to decrease in enzyme ac-
tivity as compared with the previous values, but relatively
to the control activity it remained significantly (p<0.001)
increased by 29%. Since this time, the experiment re-
vealed a statistically significant (p<0.001) reduction when
compared with the control group of animals in the activity
of NADPH-cytochrome-c-reductase by 20 and 30% re-
spectively on the 50th and 60th day of FS action at a
dose of 1/10 LDsq.

FS oral administration at a dose 1/100 LDso caused
significant (r<0.004), as when compared to control, in-
creases in microsomal fraction of rat hepatocytes activity
of NADPH-cytochrome-c-reductase by 6, 26 and 32%,
respectively on the 10th, 20th and 30th day of the ex-
periment. On the 50th day, there was a tendency to a
significant reduction in enzyme activity (average 40%) as
relative to the value on the 30th day, but as compared
with controls there was a slight but statistically significant
(p<0.001) increase rate by 19%. On the 60th day of ac-
tion FS at 1/100 LDso dose, it was accompanied a de-
creased activity of NADPH-cytochrome-c-reductase by
20% in comparison with the control group of animals.

The impact of UNFPA in 1/1000 LDso dose did not
cause statistically significant changes when compared
with the control effect against NADPH-cytochrome-c-
reductase on the 10th and 20th day of observation, but
on the 30th, 50th and 60th day, there was a slight, but
significant (p<0.005) increase in enzyme activity by an
average of 4-6%. Microsomes in rats hepatocytes with
FS oral administration at a dose of 1/10 LDso also led to
an increase (p<0.001) as compared with the control
group of animals in the activity of NADH-cytochrome-c-
reductase by 10, 23, 31 and 20% respectively at the
10th, 20th, 30th and 50th day of the experiment. On the
60th day, it contributed to a statistically significant
(p<0.001) decrease in enzyme activity by an average of
39%.

Action in FS 1/100 LDso dose was accompanied by a
gradual increase (r<0.038) in the activity of microsomal
NADH-cytochrome-c-reductase by 5, 11, 22 and 30%,
respectively, in the 10th, 20th, 30th and 50th day of ob-
servation. On the 60th day, the indicator decreased rela-
tively to the previous term experiment by an average of
38%, but in relation to the value of control — it remained
increased (p<0.001) by 18%. UNFPA in action 1/1000
LDso practically did not cause changes in the rat micro-
somal activity of NADH-cytochrome-c-reductase when
compared with the control group of animals; only on the
30th and 50th day there was a slight (by 4.5%), but sta-
tistically significant (p=0.013 and p=0.045) increase in
enzyme activity.

Overall analysis of the results suggests the disruption
of reductase activity microsomes of hepatocytes in ex-
perimental animals at FS toxification doses 1/10 and
1/100 LDsp, and as a result, the functioning of the elec-
tron-transport systems. The detected changes, especially
on the 60th and in some cases also on the 50th day of
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FS oral administration are probably associated with the
restructuring of the lipid environment of microsomal re-
ductases, and as a result, according to the literature [4]
initiating the formation of a significant amount of reactive
oxygen species (ROS). Increased activity of NAD (P) H-
cytochrome-c-reductase in rats with administered FS for
a month can be considered on one hand as a protective
compensatory response, and the other — as the cause of
a more rapid flow of electrons from the reduced form of
NAD (P) H in cytochrome P-450 and b5 and significant
formation of ROS.

In connection with dynamic changes in the general
pool of cytochrome P-450 and b5 in the microsomal frac-
tion of hepatocytes, experimental animals were injected
with doses of FS 1/10 and 1/100 LDso (dose 1/1000 LDsg
preliminary results are practically ineffective, allowing it
not to consider) within 60 days. On 10th, 20th and 30th
day of FS toxification of rats at a dose of 1/10 LDso, sta-
tistically significant (p<0.001) changes were observed
relative to controls, increase in the overall pool of cyto-
chrome P-450 respectively by 44, 74 and 23.

A similar but more pronounced dynamic change
characteristic of the general pool of cytochrome b5 under
the action of UNFPA in the doses of 60, 113 and 78% on
the 50th and 60th day of observation was the level of cy-
tochrome P-450 microsomes in rat hepatocytes when
compared with the decreased control (p<0.001), respec-
tively by 48 and 52%.

The level of cytochrome b5 in this observation period
was characterized by an opposite change — an increase
by 50% on the 50th day and a decrease by 47% on the
60th day of FS action.

Oral administration to rats in doses of FS 1/100 LDsg
contributed to a statistically significant (r<0.001) increase
in the content of cytochrome P-450 on the 50th day of the
experiment (most pronounced on the 20th day — 40%)
and cytochrome b5 and (the most pronounced on the
30th day — 112%). On the 60th day of observation in the
level of cytochrome microsomal fraction of rat hepato-
cytes under conditions in steps UNFPA 1/100 LDso dose
was significantly reduced by an average of 35-39%
(p<0.001) when compared with controls.

The observed (mostly within 30 days) increase in the
overall pool of cytochrome hepatocyte microsomes in ex-
perimental animals with administered FS can be seen as
an adaptive response. However, it should be kept in mind
that the oxidation of xenobiotics and endogenous sub-
strates in hepatocytes monooxygenase system is an es-
sential source for the formation of free radicals — lipid
peroxidation initiators whose products increases with the
activation system [5]. In turn, the deployment of lipid per-
oxidation process inevitably leads to the destruction of
membrane endoplasmic reticulum [6], which may be ac-
companied by inactivation of cytochrome P-450 because
of its conversion to an inactive form — cytochrome P-420
[7-12]. With this in mind, a reduction in the overall pool of
cytochrome P-450 on the 50th and especially on the 60th
day administration FN can be seen as an indicator of its
inactivation process.

The effect of inhibition of cytochrome P-450 in condi-
tions of prolonged exposure FS is a rather significant fact
in terms of structural integration membranes. It should be
noted that the activity of microsomal enzymes, including
cytochrome P-450, essentially depends on the mem-
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brane conformation and physicochemical properties of
the lipid bilayer. Identified changes in their activity for
UNFPA action may affect the detoxification capabilities of
hepatocytes, the key role of which belongs to the cyto-
chrome P-450.

Reduction of cytochrome b5 as well, according to the
literature [8-12], is often associated with the initiation of
lipid peroxidation in microsomal membranes of hepato-
cytes as a result of cytotoxic xenobiotics.

Analysis of the results can also assume the occur-
rence of disruption in different layers microsomal mem-
branes due to inhibition of FN (especially on the 60th day
of the experiment) cytochrome P-450, localized mainly in
the hydrophobic zone, and cytochrome b5, localized in
the outer hydrophilic zone [9-12].

Conclusion. In general, long-term oral administration
of FN, especially at a dose of 1/10LD50, leads to disrup-
tion in detoxification function of microsomal membranes
in rats' hepatocytes due to the gradual suppression of
enzymes activity and reduction in biotransformation of
xenobiotics as well as endogenous substrates.
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CRITICAL ASPECTS OF MALE RAT FERTILITY IN THE ASSESSMENT
OF EXPOSURE TO LAPROL-604"

Popova T.M.
Kharkiv Medical Academy of Postgraduate Education, Kharkiv, Ukraine

The present experiment studied the sexual behavior, biochemical profile of the testes, follicle stimulating hormone, lu-
teinizing hormone and testosterone levels of male rats have been administered by Laprol-604 for 60 days. The surfac-
tants are one of the potentially harmful chemicals released in the environment. The potentially toxic effects of surfac-
tants are presently being studied with increasing intensity. Laprol-604 is a non-ionic surfactant which is widely used an
ingredient of manufacturing epoxide rubber, enamels, varnishes, plastic, fiber, glues, emulsifiers, etc. Laprol-604 has
been shown to produce some adverse health effects. A study was conducted to asses the effects of Laprol-604 on the
reproductive system and sexual behavior of thirty sexually naive male Wistar rats. The Laprol-604 was administered to
rats orally at dose levels of 1/10, 1/100 and 1/1000 LD50 — 12.5g/kg, respectively is the 1-st; 2-nd and 3-rd group for 60
days (one cycle of spermatogenesis). Sexual behavior was evaluated in a procedure consisting of an open field, it in the
context of one interaction to one estrus female rat. Prolonged oral administration of Laprol-604 led to disturbance sn
sexual behavior of male rats. Both the mount latency and intromission latency of male rat’s 1-st, 2-nd and 3-rd groups
was significantly lengthened compared to controls. In contrast, the numbers of mountings and intromissions was signifi-
cantly reduced in Laprol-604 treatment groups compared to control animals. Study has been found that control male rats
could ejaculate 1.3 times/hour by contrast with male rats of 1-st, 2-nd and 3-rd groups which did not ejaculate. The sig-
nificant relationships between the sexual activity and testosterone levels were found. In comparison to the control rats,
there were the significant reductions in the weight of testes, epididymis, seminal vesicle and ventral prostate. Testicular
and epididymal sperm density was decreased in the animals, which were treated with Laprol-604. Biochemical profile of
the testis revealed a significant decline in the contents of protein, testicular cholesterol and glycogen. At the same time,
the activity of testicular acid phosphatase was significantly increased, but decreasing alkaline phosphatase activity was
found. The level of testosterone, luteinizing hormone and follicle stimulating hormone levels were significantly sup-
pressed by Laprol-604. Results of this studly clearly show that Laprol-604 induces the toxic impact on the male rats' re-
productive system. The study found the relationship between the Laprol-604 administration effects on testosterone, Iu-
teinizing hormone and follicle stimulating hormone levels and sexual behavior of adult male rats.

Key words: Laprol-604, surfactant, male rats, testis, testosterone, sperm dynamics, reproductive toxic effects, sexual
behavior, mount, intromission, ejaculation.

Y excriepuMeHTI AOCTTiKYBa/m CTaTeBy oBEAIHKY, BIOXIMIYHI MOKa3HMKMN SIEHOK, PiBHI QOJTIKY/IOCTUMYJIIOOHOIO, JHOTEIHI-
3YI04Oro rOpMOHIB T@ TECTOCTEPOHY B CUPOBATL KPOBI camyiB LyypiB, sikuM BBOAW/M Jlaripon-604 Bripososx 60 AHIB.
[loBepXHEBO-aKTUBHI pEHOBUHY € MOTEHLIIVIHO HEGE3NEYHUMM XiIMIYHUMY DEYOBUHAMY, LYO MOTPAI/ISIOTL Y HABKO/IULLIHE
cepegosuLLe. B gaHmi Yac aKTUBHO BUBYAETLCS TOKCUYHUYI BIINB MOBEPXHEBO-AKTUBHWUX PEYOBUH HA XUBI OpraHiam,
J1anpos-604 € HEIOHHOIW MOBEPXHEBO-aKTUBHOIO PEYOBUHOI, SIKa LUMPOKO BUKOPUCTOBYETbCSA B SKOCTI IHIPELIEHTY A/IS1
BUIrOTOBJIEHHS] EMOKCUAHMX CMOJI, EMAJIEY], SIaKiB, M1IACTUKY, BOJIOKHA, K/IEH0, EMY/IbraTopiB Ta iH. Y AOC/MKERHI OLiHIO-
Basmm BrmB J1anposy-604 Ha penpoayKkTUBHy CUCTEMY | CTATEBY MOBEAIHKY TPUALSTY CTATEBO HE3aVIMaHUX CaMLiiB LLypiB
JIiHiT Wistar. Jlanpon-604 BBogum Lypam nepopasibHo y Ao3ax 1/10, 1/100 i 1/1000 Jif 50 - 12,5 r/«kr, BigriosigHo, 1-ivi;
2-ivi Ta 3-ivi rpyni npotsirom 60 AHIB (04mH Uk criepmaroreresy). CraTteBy MoBEAIHKY OLIHIOBaMM 3a AOMOMOron Moje-
PHI30BaHOIro BIAKPUTOIO r10J15, B KOHTEKCTI B3GEMOAII 3 OAHIED cammuero-ecTpyc. TpuBasie rnepopasibHe BBEAEHHS Jlar-
posy-604 rpu3Besio 40 ropyLIEHHST CTAaTEBOI MOBEAIHKM CaMLiB LypIB. SIK TPMBAJIICTb CCAA0K, Tak i TPUBA/IICTb iHTPOMIC-
Cikt y wypis 1-oi, 2-oi Ta 3-oi rpyn 6ysim 3Ha4YHO AOBLUMMU B MOPIBHSHHI 3 KOHTPOJIEM. HaBraku, KilbKiCTb CCaA0K Ta iH-
TPOMICCIV BIPOrAHO 3MEHLLIMIINCS B AGHWX EKCIIEPUMEHTA/IbHNX IPYNax B rOPIBHIHHI 3 KOHTPOIbHUMY TBapUHaMu. Camuyi
KOHTPOJIbHOI Ipyriv 34IVICHIOBa/IM esKy1sauito 1,3 pasu /rod, To4i sk wypv 1-oi, 2-oi Ta 3-0i rpyn He esKysioBasm. Bussu-
JIM B3aEMO3B'SA30K MiDK CTATEBOIO aKTUBHICTIO | DIBHEM TECTOCTEPOHY Y CaMUiiB yCix rpyn. TBapuHu, SKi BXuBamm Jlanposi—
604 mann BiporigHO MeHLLY Bary SIEHOK, NMPpUAAaTKIB SEYOK, CiM'SHUX MyxXvpLiB Ta MepeAmIXypoBUX 3a/103, LYiTIbHICTb Criep-
MU Y MOPIBHSIHHI 3 KOHTPO/IbHUMU Lypamy. [Tpy 6ioXiMiYHOMY AOCTIIKEHHI SIEHOK LLYDIB BUSBU/IN 3HAYHE 3HWDKEHHS BMi-
CTy 6ifIKa, XOneCTepuHY i ITIIKOreHy. Y Tov e 4ac akTUBHICTb KUC/oi gpocghatasu BiporigHo 36ibLunacs, ane akTus-
HICTb J1YXKHOI pocgbatasm BiporigHo 3MEHLLMACS. PiBEHb TECTOCTEPOHY, JIOTEIHI3YIOHOro i ¢osliKy/10CTUMY II0I0HOro rop-
MOHIB y cOpoBatLli Kposi wypis 1-0i, 2-0i Ta 3-0i rpyn BiporigHO HWKYMK B NOPIBHSIHHI 3 KOHTPOsIEM. Pe3ysibTat [0C/i-
[KEHHS cBiAg4aTs, Lo Jlanposn-604 TOKCUHHO A€ Ha pernpoayKTUBHY CUCTEMY CaMUiB LYypiB, ICHYE 3B'S30K MK piBHEM
TECTOCTEPOHY, JHOTEIHIZYHOHOIro Ta QosliKyIOCTUMYIIIOOHONO rOPMOHIB Ta CTATEBOKO MOBEAIHKOK AOPOC/INX CaMUiB LLypIB.

KnrouoBi cnoBa: Jlanpon-604, noBepxHEBO-akTMBHA peYOBUHA, CaMLi LLYpPIB, Se4ka, TECTOCTEPOH, cnepma,
PEnpPOAYKTUBHUIN TOKCUYHMI edpeKT, cTaTeBa noBefiHka, ccajka, iHTPOMICis, eskynsuis.

" To cite this English version: T.M. Popova. Critical aspects of male rat fertility in the assessment of exposure to Laprol-604. // Problemy ekologii
ta medytsyny. - 2017. - Vol 21, Ne 3-4, - P, 46-50.
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Introduction

A great variety of surfactants are currently used and
their usage is increasing. They are used in both industry
and home, so there are many occupations and home ac-
tivities in which humans can be exposed to them. Accord-
ing to the water-soluble properties, the term «surfac-
tants» includes two general groups: ionic surfactants and
nonionic surfactants [17]. Laprol-604 is included in to
numerous non-ionic surfactants [18]. Laprol-604 has
been produced industrially for several decades for use
primarily as ingredients of manufacturing epoxide resin,
enamels, varnishes, plastic, fiber, glues, emulsifiers ets.
[19]. Nonionic surfactants have been most intensively
studied from a toxicological standpoint [7; 9; 10; 18]. The
toxicity of Laprol-604 has been studied and the findings
showed that Laprol-604 was a moderately toxic sub-
stance. Exposure to Laprol-604 throughout of gestational
period showed the adverse effect on pregnant rats and
their progenies, such as decreasing of body weight of rat
newborns, diminished number of live pups and the viabil-
ity of the progeny during the first ten days after birth, de-
layed developmental progress. Maternal toxicity of La-
prol-604, indicated by deficits in weight gain and liver
enlargement, is associated with biochemical disturbances
in pregnant rats [1; 12].

Nowadays, the effects of nonionic surfactants on sex-
ual hormone levels of female rats are known and impact
of Laprol-604 on female reproductive system of rats has
been found. Nevertheless, until quite recently, to our
knowledge no one has previously described male hor-
monal levels and sexual behavior across studies of non-
inorganic polyols and the influence of Laprol-604 on male
reproductive system. The present experiment has fo-
cused mainly on the sexual behavior, fertility, testicular
biochemistry and serum hormonal levels of male rats
have been administered by Laprol-604 for 60 days.

Materials and methods

Laprol-604 was obtained from Science and Produc-
tion Joint Stock Company "Sintez PAV" (Shebekino,
Russian). Laprol-604 was reported to be 96% pure by the
supplier. For all studies, Laprol-604 was diluted in deion-
ized water and prepared fresh daily.

Forty healthy and fertile adult male Wistar rats were
100 days old. They had 180+200g body weight at study
start. Males were randomly divided into four groups (10
animals in each group). Laprol-604 was administered to
male rats once daily by gavage at doses of 1/10, 1/100
and 1/1000 LD50 (median lethal dose) — 12.5g/kg, re-
spectively is the 1-st; 2-nd and 3-rd group for 60 days
(one cycle of spermatogenesis). The 4-th group (controls)
consisted of 10 intact animals without Laprol-604 admini-
stration. Animals were maintained at a room temperature
(20—22°C) and relative humidity (50-60%) and kept under
a 14 hours light/ 10 hours dark cycle. Pelleted diets were
presented to the rats in wide mouthed jars with lids and
fresh water was provided ad-libitum throughout the study.

Male rats were clinical observed twice daily during the
study as an assessment of their general health and effect
of Laprol-604 administration. They have been weighed
weekly to see any change in the body weight. All the pro-
cedures were performed at Kharkiv Medical Academy of
Postgraduate Education, according to Ukrainian and In-
ternational guidelines for the use of animals in research
(Law of Ukraine of 21.02.2006 Ne 3447-1V «On protection
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of animals from cruelty» // Supreme Council of Ukraine
and European convention for the protection of vertebrate
animals used for experimental and other scientific pur-
poses. Strasbourg, 18.03.1986.

At the end of Laprol-604 administration, each male
from each group was tested for sexual behavior. All sex
testing took place during the rats’ dark cycle (13:00-
15:00) in the soundproof room and under dim red light-
ing. The test environment was open field (100 cm
square) divided by sheets to create the four individual
chambers, which were linked in the center. The cham-
bers had open tops. Pelleted diets were presented in the
first chamber; fresh water was provided in the second
chamber; plastic house was in the third chamber. All
male rats did not have a sexual experience. The male rat
was taken into the test room, placed in the fourth cham-
ber and allowed to adapt to the test environment for 20
minutes. Then an intact estrous adult female was placed
into the center of test environment with each male. Fe-
male was left with male for one hour, during which time
the experimenter recorded mount latency (ML), intromis-
sion latency (IL), ejaculatory latency (EL), number of
mountings, number of intromissions and number of
ejaculations. Mount latency was time from exposure to a
female to the first mount (with or without intromission).
Intromission latency was time from exposure to a female
rat to the first intromission (with or without ejaculation).
Ejaculatory latency was time interval between the intro-
mission and ejaculation. Male sexual behavior was as-
sessed during one hour; rats were observed by a single
experimenter, blind to conditions, who recorded all be-
havior. Between trials, the test environment was thor-
oughly cleaned with 70% ethanol and the bedding was
replaced. Each male rat interacted with only one female
rat.

According to the aim of study, at the end of the ex-
periment, the male rats were weighed, euthanized under
light or anesthesia. Trunk blood was obtained by decapi-
tation. Serum samples were prepared and stored at —
20°C. To determine serum level of follicle stimulating
hormone (FSH), luteinizing hormone (LH) and testoster-
one in male rats was used standard ELISA technique.
The male rat reproductive organs were removed,
weighed on electronic balance and processed for de-
tailed sperm dynamical, biochemical and hormonal stud-
ies. The total number of sperms was assayed by the
method of V.P. Mamina and Y. Ban, in a male rat sus-
pension of homogenized testes [2; 6]. The spermatozoa
from the tubules of cauda epididymis were released into
physiological saline (0.9% NaCl). The motile and immotile
sperms were counted in ten separate and randomly se-
lected fields. The results were represented such as per-
cent motility.

The data were statistically analyzed using one-way
analysis of variance (ANOVA) followed by Dunnet’s mul-
tiple comparison test p< 0.05 was considered significant.
For all values, the means + standard error mean (SEM)
was calculated.

Results and discussion

After administration of Laprol-604 the sexual behavior
of male rats was studied. The following Laprol-604 ef-
fects on male sexual behavior were demonstrated in the
table 1
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Table 1

The influence of Laprol-604 on sexual behavior of male rats (M+ SEM)

Groups of animals

Parameters Control First group Second group Third group
group 1/10 LD50 1/100 LD50 1/1000 LD50
(n=10) (n=10) (n=10) (n=10)
Mount latency (sec) 131.17 £ 29.56 480.0 £49.20 * 315.4 £27.50* 287.6 £35.12*
Number of mounts 12.1+1.6 31+£02* 4.4 +0.6* 7.5 +0.8*
'”"Om's(ssgcn)'ate”cy 142.3 £ 27.79 488.0 £ 36.40 329.5 + 31.70* 286.3 + 32.80
Number of intromis- 13.2+ 1.4 3.840.3% 5.1 £0.2* 82106
sions
Ejaculatory latency _ _ _
(sec) 389.5 + 29.66
Number of ejaculations 1.3£0.06 0 0 0

Note. * Significant differences (p<0.05) from control values.

All control male rats showed sexual activity in the
presence of estrous female. The sexual behavior of
control male rats consisted of pre-sexual performances,
copulation and ultimate ejaculation. In contrast to
controls, male rats exposed to Laprol-604 exhibited the
incomplete sexual behavior. The following changes in the
sexual behavior of male rats treated with Laprol-604 were
discovered: the mount latency of males 1-st, 2-nd and 3-
rd groups was significantly lengthened by 3.7, 2.4 and
2.2 times, respectively, compared to controls. The
number of mountings was significantly reduced by 3.9,
2.8 and 1.6 times in male rats of 1-st, 2-nd and 3-rd
groups compared to control animals. Similarly the
number of male rat’s intromissions were also significantly
decreased by 3.5, 2.6 and 1.6 times in the relevant
groups compared to control male rats. Intromission
latency of male rats 1-st, 2-nd and 3-rd groups was by
3.4, 2.3 and in 2.0 ftimes significantly higher than data of
controls. It should be noted, estrous females were
provided to male rats treated by Laprol-604, but all of
their failed to copulate.

Male rats in all Laprol-604 treatment groups exhibited
lower levels of receptivity to the estrous females. The
mount latency and intromission latency were differed
from control and depended on dose of polyol (Table 1). A
more severe disruption of behavioral masculinization
occurred when dose of Laprol-604 was 1/10 and 1/100 of
LD50. Both of the mount latency and intromission latency
were significantly lengthened, by contrast, the numbers
of mountings and intromissions were reduced and
ejaculations were absent in animals 1-st, 2-nd, and 3-rd
groups. The analysis examining mount latency and
intromission latency across the Laprol-604 treatment

groups showed that they were longer in 1-st and 2-nd
groups than 3-rd group.

Both serum luteinizing hormone (LH) and follicle
stimulating hormone (FSH) levels were comparable be-
tween control group and Laprol-604 treated groups, as-
sessed after 60 days of treatment. The results of this
study demonstrated that 10 (100%) control male rats had
normal endocrine pattern against 30 (100%) male rats of
1-st, 2-nd and 3-rd groups which had an endocrinopathy.
There was statistically lower level of FSH which was
1.114£0.08 IU/ml, 1.74 £0.13 IU/ml, 2.06+0.25 IU/ml in
male rats of 1-st, 2-nd and 3-rd groups, respectively, than
4.98 £ 0.19 IU/ml in control male rats. The luteinizing
hormone (LH) mean blood level was 1.83+0.09 1U/ml,
2.2140.16 1U/ml and 2.89+0.15 IU/ml in male rats of 1-st,
2-nd and 3-rd groups, respectively, that was significant
difference compared with mean control value 5.05+0.16
IU/ml. Significantly altered level of serum testosterone
has been found in male rats of the 1-st, 2-nd and 3-rd
groups (0.91 £0.04 1U/ml, 1.21+0.12 IU/ml and 1.53+0.18
IU/ml, respectively) compared with control animals
(2.07+0.16 IU/ml). The disturbance of sexual behavior
may be related to decrease of serum testosterone level in
Laprol-604 treatment male rats which needs further
analyses.

This study attempted to relate the Laprol-604 treat-
ment effects with testosterone, luteinizing hormone and
follicle stimulating hormone levels that are known to in-
fluence on the process of sexual behavior.

The biochemical changes in the rat testes obtained
after oral administration of Laprol-604 have been shown
in the table 2.

Table 2
Biochemical changes in the rat testes after exposure to Laprol-604 (M+ SEM)
Groups of animals
First group Second group Third group
P t
arameters C°”(t;2'1%r)°“p 1/10 LD50 1/100 LD50 1/1000 LD50
(n=10) (n=10) (n=10)
Cholesterol (mg/g) 6.92 +0.41 450 £0.19* 5.20 £0.18* 5.96 £0.25
Protein (mg/g) 261.50 £8.20 118.68 £2.55* 173.84 £5.36* 204.99 +6.81
Glycogen (mg/g) 310+0.12 1.38 + 0.06** 1,95+ 0.01* 2.67 £0.08
Acid p*(‘lj’rfi‘t’sh)atases 559 +0.28 11.38 +0.66* 9.80 +0.27* 6.78 £0.30
A'ka"”e(lf:i‘t’ss)phatase 61.15+4.26 38.7415.31* 45.3344.29* 52.7115.34

Note. * Significant differences (p<0.05) from control values.

Biochemical profile of the testes revealed a significant
decline in the contents of protein, testicular cholesterol
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and glycogen in male rats of 1-st and 2-nd groups com-
pared with control animals. At the same time, the activity
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of testicular acid phosphatase was significantly increased
in 2,0 and 1,8 times, but decreasing alkaline phos-
phatase activity in 1,6 and 1,4 times was found in 1-st
and 2-nd groups, respectively, compared with control

group.

The changes of reproductive organ weights of male
rats obtained after oral administration of Laprol-604 have
been shown in the table 3.

Table 3

Body and reproductive organ weights of male rats after Laprol-604 administration (M+ SEM)

Groups of animals

First grou Second grou Third grou

Parameters Con(trchl%r)ou’) 1110 LD50 11100 L D30 111600 L D8O
(n=10) (n=10) (n=10)
Body weight (g) 387.83+£12.79 266.45+11.26* 295.24 + 14.46 338.17 £ 10.08

Testis weight (g) 1.87 £ 0.05 0.96 + 0.08* 1.16 +£0.04* 1.56 +0.08
Epididymis weight (g) 0.61+0.02 0.45 + 0.04* 0.49 + 0.02* 0.51+0.04
Seminal vesicle (g) 1.33+0.08 0.63 + 0.09* 0.96 + 0.04 1.17 £ 0.05
Ventral prostate (g) 0.67 £ 0.03 0.39 + 0.03* 0.47 £ 0.01* 0.53 £ 0.02

Note. * Significant differences (p<0.05) from control values.

Body weights of male rats as well as weights of re-
productive organs have been diminished by Laprol-604
treatment. Administration of Laprol-604 to male rats has
been resulted in reproductive toxicity. Laprol-604 showed

dosage dependent reproductive toxicity influence on
adult male rats.
The fertility parameters of male rats obtained after
oral administration of Laprol-604 are shown in table 4.
Table 4

Sperm density in testes, cauda epididymis and sperm motility in cauda epididymis after Laprol-604 administration

Groups of animals
First grou Second grou Third grou
Parameters C°r‘(tr::'1%r)°“p 1110 LD50 1100 LDSO. 111000 LDS0
(n=10) (n=10) (n=10)
Testis (million/ml) 58+0.17 2.3+0.19* 3.510.16* 4.8 £0.16
Cauda epididymis (million/ml) 21.7+1.15 11.8+1.13* 14.9+1.18* 17.8+1.16
Sperm motility in cauda epididymis (%) 81.3 4.8 35.3+3.79* 56.4 + 4.46* 71.4 +4.66

Note. * Significant differences (p<0.05) from control values.

The weight of testis is largely dependent on the mass
of differentiated sper-matogenic cells and the reduction in
the weight of testis may be due to reduced tu-bule size,
decreased number of germ cells and elongated spermat-
ids. It is known that the sperm motility has been affected
by altered enzymatic activities of oxida-tive phosphoryla-
tion. The normal spermatozoa movement depends on the
amount of ATP as well as testosterone level. Testoster-
one is the principal androgen of the testes and it is es-
sential for sperm production and maintenance [16]. So,
the depression of ATP and testosterone amount leads to
mortality of sperm which may cause infertility [3]. A direct
correlation between testosterone and spermatozoa motil-
ity that has been reported [18]. Exposure of Laprol-604
also changes the biochemical parameters of the testes
like other surfactants [19]. A decrease in testicular cho-
lesterol, protein and glycogen levels may be due to inter-
ference in testosterone synthesis, spermatogenesis and
glycogenolysis. Since glycogen is an energy source for
general metabolism and constant supply of glucose is
essential for proper functioning of testes. Similarly de-
creasing in testicular cholesterol content may be due to
androgen production. The increase in acid phosphates
activity may be the result of labialization of lysosomal
system [4]. The reduction in serum testosterone demon-
strates the inhibitory influence of non-ionic surfactants on
the secretion of pituitary luteinizing hormone and follicle
stimulating hormone in turn on the testosterone biosyn-
thesis [13]. Laprol-604 treatment caused a significant (p <
0.05) decrease in both serum levels of LH and FSH com-
pared to the control group.

Results and discussion

Sexual behavior in male rats is regulated by the hypo-
thalamic-pituitary-testicular axis. Gonadotropin releasing
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hormone produced by hypothalamus triggers the luteiniz-
ing hormone released by adenohypophysis. The luteiniz-
ing hormone in turn stimulates the release of testoster-
one from the testes [8]. Testosterone and its metabolites
initiate male sexual behavior by acting on key brain re-
gions [11]. Reducing male testosterone levels after the
course of Laprol-604 prolonged exposure to male rats
have been found. The effect of Laprol-604 on testoster-
one levels of adult male rats was dose dependent. The
long-term process of stem cells transformation into sper-
matozoa was disturbed by Laprol-604. Treatment with
Laprol-604 changed the biochemical and morphometric
parameters of the reproductive tract like other nonionic
surfactants [13; 18; 19]. The male rats exposed by La-
prol-604 illustrated a decrease in attempted of mountings
and intromissions. There was also a drop in serum tes-
tosterone leveled off lower than was observed for control
males. The significant relationships between the amount
of sexual behavior and testosterone levels were found
that has not been reported previously. The very low lev-
els of sexual behavior of male rats of 1-rst and 2-nd
groups suggest that impact of Laprol-604 to cause a drop
in serum testosterone level. Both fertility and sex behav-
ioral parameters showed distinct dose-dependence of the
effects of prolonged Laprol-604 exposure.

The testosterone levels were reduced in males of 1-
st, 2-nd groups after exposure them to Laprol-604. The
testosterone level was higher in male rats of control
group than in males of 1-st, 2-nd groups (p<0.05). The
results of study provide evidence of a relationship be-
tween the amount of sexual activity and level of testos-
terone. Additionally, the lowest testosterone level was
found in animal of the 1-st group treated the highest dose
of Laprol-604 that is evidenced to nonionic polyols re-
search by Zhukov V.S. et al. (2000), which indicated that
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rodents had a decrease in testosterone levels depending
on the polyol dose [18;19].

Thus, our most important finding was that attenuated
sexual interactions with estrous female in adult male rats
were caused by prolonged Laprol-604 treatment and
there is explanation for this effect. The lower levels of
sexual activity (absent ejaculations and reduced number
of intromissions) among males that administered Laprol-
604 compared to control male rats corresponded to a
significant decrease of testosterone, luteinizing hormone
and follic stimuleting level. This result is supported by
some past studies with rodents [13, 19]. An explanation
is that testosterone can increase the sexual activity and
an increase in neurogenesis [14, 15]. However, the polyol
effects on sexual activity cannot fully explain our results.

Conclusion

1. Altered masculinization was seen in males of 1-st,
2-nd and 3-rd groups, despite the presentce of estrous
female. The male rats of the 1-st and 2-nd groups with
severely attenuated sexual behavior had the low testos-
terone level.

2. Prolonged administration of laprol-604 to male rats
altered the release of pituitary follicle stimulating hor-
mone and luteinizing hormone, led to reduction of testos-
terone production, changes the biochemical parameters
of testes, epididymis and as a result the reduction of
sperm production in the testes.

3. The findings showed the progressive morphometri-
cal and biochemical alterations caused by various doses
of Laprol-604 which have direct suppressing effect on the
male rat reproductive function.

4. The study results highlight the direct relationship of
dose to morphometrical and biochemical alterations.

5. The experiment has demonstrated the changes in
sexual behavior of male rats that were paralleled by im-
paired fertility performance.
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SOURCES OF PRODUCTION OF REACTIVE OXYGEN AND NITROGEN SPECIES
IN TISSUES OF PERIODONTIUM AND SALIVARY GLANDS OF RATS UNDER
MODELED SYSTEMIC INFLAMMATION"

Yelins’ka A.M., Shvaykovs’ka O.0., Kostenko V.O.
Ukrainian Medical Stomatological Academy, Poltava, Ukraine

The purpose of the work was to reveal the sources of production of reactive oxygen and nitrogen species in the tissues
of periodontium and salivary glands of rats under conditions of experimental systemic inflammation. The study was car-
ried out on 20 white male rats of the Wistar line weighing 180-220 g, divided into 2 groups: the 1 included intact ani-
mals, the 2" was made up of the animals with induced systemic inflammation. Systemic inflammation was induced by
intraperitoneal administration of lipopolysaccharide Salmonella typhi (Pyrogenalum) in a dose that stimulated rise in
temperature by 1.5 °C according to the scheme: during the first week, 4 minimum pyrogenic doses (MPD) of 0.4 Lg/kg
of rat mass were administered 3 times a week. During the following seven weeks of the experiment, rats were given 4
MPD / kg of body weight once a week. The research was guided by the principles of biomedical ethics. The animals were
decapitated with ethereal anesthesia. Soft tissues of periodontium and submandibular salivary glands were the objects of
the study. It has been found out that systemic inflammation is accompanied by an increase in the production of superox-
ide anion radical in periodontium tissues and salivary glands by mitochondrial and NADPH-dependent electron transport
chains of microsomes and NO synthase as well as by leukocyte NADPH oxidase. We have revealed interfering with the
mechanism of autoregulation of the physiological NO concentration in the tissues of periodontium and submandibular
salivary glands that leads to simultaneous increase in NO formation through the NO-synthase and nitrate / nitrite reduc-
tase mechanisms, resulting in the development of oxidative-nitrosative stress with rising peroxynitrite concentration. We
have also found out NOS uncoupling in the tissues of periodontium and salivary glands that is an additional source of
superoxide anion radical as a leading factor in oxidative-nitrosative stress.

Keywords: reactive oxygen and nitrogen, periodontium, salivary glands, systemic inflammation

Mertoro pobotu 6ys10 39CyBaHHS [PKEPEN MPOAYKUIi aKTUBHNX (POPM OKCUreHy Ta HITPOreHy B TKaHuHax rapoAoHTa 1a
C/MHHMX 3a/103 LLYpIB 3a YMOB EKCIIEPUMEHTA/IbHOMO CUCTEMHOIO 3araneHHs. [ocipkeHHs 6ysm rnposBeaeHi Ha 20 6inmx
Lypax-camusx Jirii Bictap macoro 180-220 r, po3rogineHnx Ha 2 rpynu: 1-wa — iHTaKTHI TBapuHu, 2-ra — rnic/is BigTseo-
PEHHSI CUCTEMHOI" 3a118/1bHOI BIANosigl. CUCTEMHE 3ara/ieEHHS BITBOPIOBA/IN LLJIIXOM BHYTPILLIHbOOYEPEBUHHOIO BBEAEH-
Hs1 ninononicaxapuay Salmonella typhi ( «[liporexan») y A03i, AKa crpusna y ulypis niasuieHHo Temnepatypu Ha 1,5°C,
3a CXeMOI0: MPOTAroM MEPLIOro THXHS BBOAWM 10 4 MiHiMasibHI niporeHHi 4o3u (MPD), wo cknagae 0,4 mkr, Ha 1 kr
Macu wypa 3 pasu Ha TYKAEHb. [TpOTSroM HacTyrHuX CeMu TWXKHIB EKCIIEPUMEHTY LiypamM BBOAwWM o 4 MPD/kr macy 1
pasz Ha TwkgeHs [1py npoBeAeHHI AOC/IDKEHHS KEPYBaIMCS MpuHLMNamMm 6ioMeanyHoI eTuku. TBapuH AeKkarnitysamm rig
eipHnm Hapko3oM. 06 eKTamu JOCTAKEHHS 6y M'SKi TKaHWHY NMapOAOHTa Ta TKGHUHU MigHVKHBbOLUEENHNX CITMHHUX
3as103. BUSIB/IEHO, WO BiTBOPEHHS CUCTEMHOIO 3ar1as€HHS CyrpOBOAXKYETLCS 30I/IbLUIEHHIM MPOAYKUII CyrnepOKCHaHOro
aHIOH-paavKana y TKaHWHax MNapoAoHTa Ta C/MHHUX 387103 MITOXOHApIabHUM | NADPH—-3a/1eXXHUMN  e1eKTPOHHO-
TPAHCIIOPTHUMM SlaHUroramu MikpocoMm i NO-cuHTasu, a takox NADPH-0KcnAas30t0 evikounTiB. BUSIB/IEHO MOPYLLEHHS
MexaHi3My aBTopery/sayii QizionoriyHoi koHyeHTpauii NO y TKaHuHax napoAoHTa Ta MiAHWKHBOLUENENTHUX C/IMHHUX 3a-
J103, WO MPU3BOANTL A0 OAHOYACHOIO 36iNbLeHHS yTBopeHHS NO yepe3 NO-CUHTa3HWA Ta HITpaT- / HITpUT-PEeAYKTa3HNA
MeXaHi3M, Hac/lfKoM HOro € pPO3BUTOK OKUCHO-HITPO3aTUBHOIO CTPECY 3i 36i/IbLUIEHHSIM KOHLEHTPALi NEPOKCUHITDUTY.
Bussnero riopyierHs cripsbkeHHss NOS y TKaHnHax napogoHTa 1a C/IMHHUX 387103, WO € A0AATKOBUM [PKEPESIOM Cyrepo-
KCUAHOIo aHIOH-paankasa sk rpoBigHOro YUHHUKA OKUCHO-HITPO3aTUBHOMO CTPECY.

KntouoBi cnoBa: akTBHi hOpMU KUCHIO | a30Ty,NapOAOHT, ClIMHHI 3aN031,CUCTEMHE 3anarneHHs

Introduction sistance deterioration that arise in the presence of systemic
The development of inflammatory diseases of periodon- disorders in the body: neurogenic, cardiovascular, endo-
tium and salivary glands (SG) is associated with the action crine, and metabolic (obesity, metabolic syndrome) disor-
of both local and general factors. The local ones include bio- ders. Thus, structural failure and dysfunction of periodontium
logical (by-products of microorganisms and metabolic and SG can result .frorr.1 a series of soma}tic diseas_es, the
wastes), mechanical, physical and chemical damaging fac- development of which includes systemic inflammation (SI)
tors. Quite often a number of literary reports overestimate as a link of pathogenesis [1, 15].
the role of local factors in the development of the pathology Hence, the development of severe inflammatory dis-
of the organs mentioned above [12]. These damaging im- eases of periodontium and SG is determined not only
pacts occur under the conditions of trophism and tissue re- with the direct damage to periodontal tissues by a patho-

genic agent, but can also result from the dysregulatory

" To cite this English version: Yelins’ka A.M., Shvaykovs’ka O.0., Kostenko V.O. Sources of production of reactive oxygen and nitrogen species
in tissues of periodontium and salivary glands of rats under modeled systemic inflammation // Problemy ekologii ta medytsyny. - 2017. - Vol 21,
Ne 3-4. - P. 51-54.
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effect caused by other altered integrative systems, in par-
ticular those associated with triggering Sl. It is supposed
that the main link in the pathogenesis of this process is
the permanent activation of certain transcription factors
(in particular, the nuclear factor kB - NF-kB [6, 14]. The
consequence is the expression of genes of inflammatory
cytokines, inducible NO synthase (NOS), metallopro-
teinases, cellular adhesion molecules, cyclooxygenase-2,
etc., capable of inducing oxidative-nitrosative stress [17].
On the one hand, the latter is associated with an increase
in hyperproduction of superoxide anion radical (‘Oz ) by
various sources, such as mitochondria [4], cytochrome P-
450-associated NADPH-dependent microsomal system
[5], NOS by itself, which contains NADPH-dependent
electron transport chain, under the conditions of so-called
uncoupling in the functioning of enzyme under the defi-
ciency of its substrate (L-arginine) or certain cofactors
(tetrahydrobiopterin) [10], as well as NADPH-oxidase of
phagocytes associated with the function of cytochrome
bsss [3]. On the other hand, oxidative-nitrogen stress de-
velops under the excess formation of the nitric oxide
(NO) by NOS and nitrite reductase, and the generation of
reactive nitrogen species (for example, peroxynitrite) [8,
11].

However, mechanisms of the development of meta-
bolic disorders in the periodontium and SG tissues under
the conditions of Sl are still insufficiently studied. The so-
lution of this issue will contribute to the improvement of
approaches and measures aimed at the prevention and
treatment of inflammatory and dystrophic diseases of
these organs against the progression of SI.

The purpose of the work was to reveal the sources of
production of reactive oxygen and nitrogen species in the
tissues of periodontium and salivary glands of rats under
conditions of experimental Sl.

Materials and methods

The study was carried out on 20 white male rats of
the Wistar line weighing 180-220 g, divided into 2 groups:
the 1% included intact animals, the 2" was made up of
the animals with induced SI. Sl was induced by intraperi-
toneal administration of lipopolysaccharide (LPS) Sal-
monella typhi (pyrogenalum, “Medgamal”, Russia) in a
dose that stimulated rise in temperature by 1.5°C accord-
ing to the scheme (modified by [13]): during the first
week, 4 minimum pyrogenic doses (MPD) of 0.4 pg/kg of
rat mass were administered 3 times a week. During the
following seven weeks of the experiment, rats were given
4 MPD / kg of body weight once a week.

The research was guided by the principles of bio-
medical ethics. The animals were decapitated with ethe-
real anesthesia. Soft tissues of periodontium and sub-
mandibular SG were the objects of the study.

The formation of ‘Oz was evaluated by a test with ni-
tro blue tetrazolium with using spectrophotometry (“Ulab”)
of the tissue homogenate with the following inductors:
NADH was used for the evaluation of ‘Oz production by
the mitochondrial electron transport chain, NADPH was
used to evaluate ‘Oz production by endoplasmic reticu-
lum and NOS, and LPS (pyrogenalum) was used to as-
sess ‘Oz production by leukocyte NADPH oxidase [9].

The activity of NOS was determined by the difference
in the concentration of nitrite ions before and after the
incubation of homogenate into the medium containing
arginine (NO-synthase substrate) and NADPH. The con-
centration of nitrite ions was assessed by the formation of
diazo-compounds in the reaction with sulfanilic acid, and
then we carried out the reaction with a-
naphthylethylenediamine, resulting in the production of
red color derivatives (azo dyes) [2]. The activity of nitrate
reductase (NAR), nitrite reductase (NIR) and concentra-
tion of peroxynitrite ions (NOOH’) in the homogenate
were evaluated spectrophotometrically [2].

The NOS coupling index was calculated as the ratio
between the NOS activity and the “Oz generation rate by
the NADPH-dependent electron transport chain.

The findings obtained were statistically processed. To
verify the normality distribution, the calculation of the
Shapiro-Wilk criterion was applied. If they corresponded
to the normal distribution, then the Student’s t-test was
used to compare independent samples. When the results
ranges were not subject to normal distribution, statistical
processing was performed using a nonparametric
method, the Mann-Whitney test. Statistical calculations
were performed using the "StatisticSoft 6.0" program.

Results and discussion

S| simulation led to significant changes in the *Ozpro-
duction in the tissues of periodontium and SG (Table 1).
Thus, the non-stimulated ‘Oz generation increased by
40.8% (p<0.01) and 37.9% (p<0.01) respectively. The ‘Oz
production by NADPH-dependent electron transport
chains (microsomal and NOS) increased by 38.3%
(p<0.01) and 41.7% (p<0.01), while by the respiratory
chain of mitochondria increased by 40.5% (p<0.01) and
37.6% (p<0.01).

Table 1

Effect of inductors on the production of superoxide anion radical in tissues of periodontium

and SG under modeled SI, nmol/g+s (M+m, n=20)

Groups Periodontium Salivary glands
of the ani- | Non-stimulated Non-stimulated
mals studied production NADPH NADH LPS production NADPH NADH LPS
alr?iﬁg}s 1.20+0.09 12.47+0.87 | 15.41£1.08 | 1.58+0.12 1.40+0.08 14.65+0.72 18.69+1.02 | 1.92+0.13
P\;\:![rr?glls 1.69+0.07 * 17.25+0.66 * | 21.65+1.01* | 2.10+0.09 * 1.93£0.11 * 20.76+£1.01 * | 25.72+1.10 * | 3.28+0.32 *

Note: Here and throughout: * — P<0,05 compared with values of intact rats.

Generation of "0z by leukocyte NADPH oxidase also
increased by 32.9% (p<0.01) and 70.8% (p<0.01) re-
spectively.

According to the literature, the largest amount of ‘Oz
is produced by the mitochondrial electron transport chain
as a result of the one-electron reduction of oxygen at the
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level of the following complexes: NADH — ubiquinone
oxidoreductase, ubiquinonol — cytochrome ¢ oxidoreduc-
tase and cytochrome b-c4 [4]. This process is accelerated
by activating NF-kB [17] and formation of NOOH- in the
tissues [7, 16].
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At the same time, a powerful level of ‘Oz production
under the conditions of Sl is provided by NADPH-
dependent electron transport chains: in the reactions of
microsomal oxidation (with cytochrome P-450) [5] and by
NOS itself, which is capable of switching from NO to'O>
under unfavorable conditions [10]. When the bacterial
LPS are introduced into the mammalian body, the <O:
generation by leukocyte NADPH oxidase naturally in-
creases [3]. In addition to LPS, proinflammatory cyto-

kines the synthesis of which depends on the activation of
NF-kB [6, 17] are also known as effective stimulants of
‘Oz synthesis.

Under SI conditions, the NOS activity in the periodon-
tium and SG tissues (Table 2) increased by 2.5 times
(p<0.001) and by 1.9 times (p<0.001), respectively. This
can be explained by to the ability of LPS to provide NF-
kB-dependent activation of inducible NOS [17].

Table 2
Markers of the formation of reactive nitrogen species in the tissues of periodontium and SG under modeled SI (M + m, n = 20)
Periodontium Salivary glands
NOS NOS,
Groups of the ani- D NAR NIR - umol NAR, NIR, .
i ‘ ‘ 2 NOOH
mals studied “mr(;lirg'\.l Oz pmol / min + g [umol/ min + g N%OII/-I ’ (N*O2)/ | ymol/ min * g | ymol/ min + g %gl/ ’
of rotegin of protein of protein Hmolig min+g of of protein of protein H g
P protein
Intact animals 4.20+£0.22 11.98+0.88 3.43+0.25 | 0.83+0.04 | 7.27+0.52 | 32.23+2.42 7.20+0.66 0.99+0.07
Animals with SI 10.32+0.50 | 16.33+0.74 * | 4.61+0.39 * | 1.08+0.05 * | 13.56+0.86 | 43.23+3.64 * | 9.96+0.82 * | 2.56+0.43

At the same time, the activity of NAR grew by 36.3%
(p<0.01) and 34.1% (p<0.05), while the activity of nitrite
NIR increased by 34.4% (p<0.05) and 38.3% (p<0.05),
respectively. These enzymatic pathways of the formation
of nitrite ions and NO become activated in the tissues,
mainly under hypoxia. Activation of these enzymes
against increased NO formation by NOS indicates the
disturbances in the mechanism of autoregulation of the
physiological NO concentration in tissues [8]. An increase
in the formation of reactive nitrogen species has been
found out to a logical consequence of these processes:
NOOH™ content increased in the periodontium and SG
tissues by 30.1% (p<0.01) and 2.6 times (p<0.01), re-
spectively.

The S| modeling was accompanied by a decrease in
the NOS coupling index. This index characterizes the
presence of substrates (L-arginine, O2) and co-factor for
the NO formation tetrahydrobiopterin, but not for "0z, in
the oxidative metabolism of L-arginine. That is, under S,
there are conditions favorable for generating ‘Oz by
NOS.

Moreover, the unpaired NOS by itself not only be-
comes a powerful generator of ‘Oz, but simultaneously
activates other mentioned sources of its formation, thus
forming a kind of closed circle of mutual reinforcement of
oxidative stress and NOS uncoupling.

Conclusions

1. Simulating of systemic inflammation is accompa-
nied by an increase in the production of superoxide anion
radical in periodontal tissues and submandibular salivary
glands of rats by mitochondrial and NADPH-dependent
microsomal electron transport chains and NO synthase,
as well as leukocyte NADPH oxidase.

2. Modeling of systemic inflammation causes impair-
ments in the mechanism of autoregulation of the physio-
logical NO concentration in the tissues of the periodon-
tium and submandibular salivary glands that is mani-
fested by the simultaneous increase in the NO formation
through NO-synthase and nitrate / nitrite reductase
mechanism. This results in the development of oxidative-
nitrosative stress with increasing peroxynitrite concentra-
tion.

3. Under the conditions of experimental systemic in-
flammation, NOS uncoupling has been revealed in perio-
dontal tissues and submandibular salivary glands of rats
that is regarded as an additional source of superoxide
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anion radical as the main factor of oxidative-nitrosative
stress.
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METHODOLOGICAL FEASIBILITY OF TEST TECHNOLOGIES IN ASSESSING
MEDICAL STUDENTS’ PROFICIENCY"

Lysanets Yu., Morokhovets H., Ostrovska L., Purdenko T.
Higher State Educational Establishment of Ukraine «Ukrainian Medical Stomatological Academy», Poltava, Ukraine

The paper is focused on the issues associated with implementation of test assessment methods in the educational
process of higher medical educational institutions. The objective of the research is to develop the cycle of test assign-
ments and provide methodological recommendations for their integration in higher medical education. The article exam-
ines the advantages of using test methods as compared to the traditional ones for assessment of learning outcomes at
higher medical educational institutions (the minimum time expense for performance and checking the results; the possi-
bility of checking the quality of mastering knowledge in both theoretical and practical material; diversification of the learn-
ing process). It has been shown that such methods promote the cognitive activity of students and help in shaping the
professional competence of future doctors. The authors have justified the methodological algorithm for the suggested
system of tasks. The proposed cycle of test tasks is aimed at improving the knowledge, skills and abilities of medical stu-
dents. Targeted and methodically thought-out work with test assignments at higher medical educational institutions is
one of the effective ways of forming the competence of future specialists in the field of medicine and healthcare. The
prospects for study consist in further in-depth research of the potential of test methodology in assessing the learning out-
comes of medical students.

Key words: test, test control, assessment, learning outcomes, methodology.

Y cmammi obrpyHmogaHo OouyinbHICMb 8rposadxeHHsT MemoOUK Mecmo8o20 KOHMPOIIO Yy HasqasbHUlU rpoyec
suUX MeOQUYHUX Has4YarnbHUX 3aknadie. Mema OocridkeHHs1 — po3pobka Yukiny mecmosux 3agdaHb ma HadaHHSI Me-
moOuYHUX pekomeHdauiti w000 ix peanizauii y suwiti Medu4Hili oceimi. Po3asissHymo rnepesaau 3acmocy8aHHs mecmo-
8UX MemodUK y NOPIBHSIHHI 3 MPaduUiliIHUMU MEXHOI02IIMU KOHMPOJIKO pe3yribmamie Hag4aHHS y 8UUUX MeQUYHUX Ha-
8yasribHUX 3aknadax (MiHiMarnbHi eumpamu 4Yacy Ha 8UKOHaHHS ma epesipKy pesyrbmamig; MOXIusicmb rnepesipku
SKOCMI 3aC80€HHS 3HaHb K Meopemu4yHo20, mak i Mpakmu4yHo2o Mmamepiasy; ousepcuikauis Hag4yanbHO20 NPOYEcy).
Aemopamu 3arnpornoHo8aHO MemoOosIo2iYHUL an2opumm ernposadXeHHsI MexHosI02ii mecmogo2o0 KOHmMpos. Po3pob-
nieHuli Yukn mecmosux 3agdaHb CripsaMo8aHuli Ha 800CKOHaNeHHs 3HaHb, yMiHb i Ha8UYOK cmyOdeHmig-meduKis, po3eu-
MoK ni3HasarnbHOI akmueHocmi ma ¢hopMysaHHs MpogheciliHOi KomremeHmHocmi MalbymHix nikapie. MemoduyHo npo-
OymaHa poboma 3 mecmoguMu 3a80aHHAMU 3 ypaxygaHHsIM nompeb yirbo8ol ayOumopii y suuux MeduqyHUX Hag4yarlb-
Hux 3aknadax € 00HUM 3 echeKmuHUX criocobie ghopmysaHHsI KOMriemeHuii MalibymHix chaxisuie y eanysi MeOuyuHU ma
OXOpOHU 300poe's. Nepcrnekmugu OOCTIOKEHHS rosisgeaomb y nodanbwomy noaubneHomy A0oCriOXKeHHi nomeHuyiany
mMemodoosioaii mecmyeaHHs rpu OYiHYi pe3ynbmamie Hag4aHHs cmydeHmig-mMeduKie.

KntoyoBi cnoBa: TecT, TECTOBUIN KOHTPOJIb, OLIHIOBaHHS, pe3yrbTaTh HaBYaHHS, METOAOMOTIS.

Since 2005, Ukraine has joined the Bologna Process,
which anticipated significant transformations in the na-
tional education system. The first requirement for higher
education today is orientation towards the development
of an individual who is capable of solving professional
issues and socio-economic problems in their interrela-
tionship. Accordingly, gradual changes in the national
system of higher education are observed. An important
step on this path should be the introduction of qualita-
tively new approaches to assessing students’ proficiency.

The educational process at higher medical educational
institutions today largely shifts the emphasis on student’s
self-directed study. Monitoring and evaluation of stu-
dents’ knowledge is an important problem in the theory
and methodology of teaching and one of the main parts
of the learning process. The assessment should meet
certain requirements and must be objective, systematic,
educational, diagnostic, formative, managerial, develop-
mental, evaluative, comprehensive, as well as covering
all parts of the educational process and promoting its de-

" To cite this English version: Lysanets Yu., Morokhovets H., Ostrovska L., Purdenko T. Methodological feasibility of test technolo-
gies in assessing medical students’ proficiency. // Problemy ekologii ta medytsyny. - 2017. - Vol 21, Ne 3-4. - P. 55-58.
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velopment and improvement. Over time, the forms and
methods of assessing the students’ proficiency change,
but their aim remains the same — namely, the objective
verification of the level of acquired knowledge, stimula-
tion of systematic self-directed work and cognitive activity
of students, evaluation of the effectiveness of self-
directed and individual work of students, their ability to
work with educational, reference, methodical literature. In
this context, of particular importance are methods for as-
sessment of learning outcomes, and thus the issues of
using and developing the test methods of control are
relevant.

The aim of the research is to provide theoretical sub-
stantiation for feasibility of test assignments, to determine
their methodological peculiarities in the setting of higher
medical educational institutions, and to develop the rele-
vant guidelines for the implementation of test control
techniques in higher medical education. We will provide
the system of test tasks, focused on assessing the stu-
dents’ level of mastering the training material and sub-
stantiate the didactic purposes of each suggested test
task.

The methodology for assessment of learning out-
comes has already been extensively studied [1; 4; 5; 6; 8;
10]. It should be noted that traditional methods for profi-
ciency assessment are sometimes rather out-of-date,
since they are often subjective and do not involve the re-
constructive and creative levels of mastering the knowl-
edge. Current and periodic types of assessment are very
important and teachers often encounter difficulties asso-
ciated with their implementation. Most often, difficulties
arise due to the following features of teaching work:

« impossibility of assessing the comprehensiveness of
mastering the material in large groups of students
(checking only by formal criteria);

» teacher’'s workload with routine checking of stu-
dents’ papers, development of didactic materials during a
short period of time;

* possible bias of the teacher;

* mismatching requirements of different teachers to
assess students’ knowledge;

« distorted credibility of proficiency assessment due to
students’ cheating.

Traditional check-up of learning outcomes stimulates
academic activity of students, but does not fully satisfy
with professional and scientific needs, required by the
modern society. It is necessary to point out that assess-
ment of students’ learning outcomes in higher medical
and pharmaceutical education is particularly important,
since medical errors can harm the human life and health.
Consequently, it is necessary to introduce a system for
monitoring with maximum objectivity and possibility of
measuring the assessment using the qualitative and
quantitative indicators. In recent years, test techniques
have become widespread, as one of the forms of assess-
ing the learning outcomes. A test is a standardized, often
time limited assignment, intended to measure the re-
spondents’ knowledge and abilities [2]. The test tasks are
based on special training material, which has undergone
the experimental validation and contributes to the objec-
tive assessment of the level of the acquired knowledge.

When preparing the test tasks, it is important to keep
in mind that test results should be reliable and unambi-
guous. Moreover, it is necessary to bear in mind that test
methodology for assessing proficiency is a complex
process that involves the preparation of didactic material,
taking into account the psychological characteristics of
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students, its analysis and unification. When compiling the
test tasks, it is necessary to take into account the follow-
ing aspects:

« a test should not target only advanced students or
non-achievers;

« the teacher should not influence the assessment re-
sults;

« the number of tasks in the test block should be pro-
portional to the share of the topic in section;

» a test should not be overloaded with secondary
terms and statements;

« test tasks should not focus on mechanical memoriz-
ing (accurate reproduction of the structure of the material
from the textbook), etc.

The effectiveness of test methods for assessing stu-
dents’ knowledge also depends on the compliance with
psychological and pedagogical requirements for their ap-
plication: it is necessary to implement the test techniques
gradually, maintain organizational clarity in conducting
test assessment (determining the time to complete the
task, adequate explaining the test tasks, providing each
student with a standard response form), and provide the
compulsory analysis of test results.

Taking into account the given methodological recom-
mendations and features of the curriculum, the teacher
must adequately select the form of test tasks. In the set-
ting of higher medical educational institutions, where the
priority task is the formation of professional competence
[3; 7], we consider it appropriate to use the following
types of test tasks:

* open test tasks with multiple choices;

+ test assignments for identifying the correspon-
dences;

« test assignments for matching parts;

« test assignments for completion of statements;

« tasks for contrasting or comparing;

« task for reproduction of the correct sequence;

« tasks for reconstitution of parts;

« alternative response (closed test tasks);

« creative tasks which require additional self-directed
study of the training material.

In higher medical education, it is recommended to
use open and closed forms of test tasks [8]. The closed
form of test tasks involves the selection of one or more
variants of the answer from several proposed ones. Such
tasks make it possible to use time economically in class,
to demonstrate the skills of logical mastering the training
material, to achieve the unification of requirements to
knowledge control. Blocks of such test tasks can be pre-
sented in different ways. It is justified to use test ques-
tions with four variants of answer [2]. Each task should
start with a clear statement of the question. Next, it is
necessary to form a complete correct answer and pre-
sent it along with the unnecessary ones. It is advisable to
use the closed-form test tasks, since they involve the re-
production of training material according to the principles
of classification, cycling, cumulation; test tasks that in-
volve the reproduction of the correct sequence of state-
ments, establishment of causal relationship between
phenomena, comparison or contrast.

Testing is both a training exercise and a means of
control. The use of test tasks as a means of training is
effective and justifiable from the point of view of didactics
and psychology. The restricted time limit for testing pro-
cedure and availability of standard answers streamline
the learning process, whereas the focus on active mental
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activity and objectivity of the results create a positive atti-
tude towards the subject which is being studied.

Nowadays, test methods for proficiency assessment
are constantly changing and improving, blank testing is
replaced by computers. An important methodological is-
sue is the choice of adequate methods for test assess-
ment of students’ knowledge at medical universities.

In the process of developing professionally-oriented
test tasks that ensure the level of professional knowledge
of students, it is necessary to pay attention to the tasks
that enable to assess the students’ ability to use knowl-
edge in practice, taking into account the interdisciplinary
and cross-curriculum connections, the level of self-
sufficiency in acquiring the knowledge. The examples of
such tasks are as follows:

« formative assessment closed test tasks (simple mul-
tiple choice);

* retrospective tasks aimed at the practical mastering
of educational material;

« original tasks for causal dependence, the conformity
of parts, the reproduction of the correct sequence of
parts;

« constructive tasks, which consist in adding several
variants with one’s own responses, which involves the
self-directed processing of additional information by stu-
dents;

« initiative tasks;

« task with a pre-included error or unnecessary infor-
mation;

« graphic tasks that make it possible to classify the
previous material and identify the skills of analysis and
generalization in students.

The suggested test tasks allow to form a clear multi-
level system of rating control and thus intensify the cogni-
tive activity of students. Such tasks are feasible in terms
of information technologies (computer testing), as well as
traditional methods (blank testing).

The system of test tasks can be easily integrated with
modern technologies (the Test W-2 diagnostic system). It
has a user-friendly interface available and allows to con-
trol and assess the knowledge both during lessons and in
the process of retaking the missed classes. This system
is time-saving and it eliminated the possibility of cheating
on atest[9; 11].

The Test-W2 test editor is actively used by teachers
to assess students’ proficiency. Among its advantages, it
is also possible to distinguish the following:

« identifying the individual testing parameters (number
of questions, testing time, etc.);

* the use the assessment scale with 2, 5, 6, 9 or 12
points;

« testing with diagnostics (in the process of testing,
the correct and incorrect answers are indicated);

« protection of tests and testing protocol from unau-
thorized actions;

« operation in the local computer network.

In developing the test tasks, the following require-
ments should be taken into account: unambiguity, stan-
dartization, short duration, validity and convenience for
check-up.

Further recommendations for developing the test
tasks are:

« the wording of the question part in the task should
be accurate, concise, unambiguous and understandable;

« the form of statement of test tasks should not
change within one block of assignments;

57

« if a response involves a certain calculation proce-
dure, then it should be simple and should not require the
use of technical devices;

« test assignments are accompanied by one instruc-
tion to perform, which changes in case of changing the
form of the test;

« the instructions, the question part of the test and the
answer options should differ in font and color for better
visualization.

At the same time, it should be noted that test as-
sessment of proficiency (both blank and computer ver-
sions) does not provide sufficient communicative interac-
tion between a student and a teacher, and therefore it
sometimes may be subjective. Therefore, tests should
not be the only method in the teacher’s didactical arsenal
and should not completely replace the communication-
based assessment techniques. In other words, a reason-
able combination of different assessment methods is es-
sential.

Thus, targeted and methodically thought-out work
with test assignments at higher medical educational insti-
tutions is one of the effective ways of forming the compe-
tence of future specialists in the field of medicine and
healthcare. The testing method is recognized globally as
a reliable and objective one. Its advantages are as fol-
lows: relative ease of implementation; the minimum ex-
penses of training time and teacher’s time to check the
papers (testing is also referred to as “the express
method”); the possibility of checking the quality of mas-
tering the knowledge in both theoretical and practical ma-
terial; diversification of the learning process as such;
promoting the computerization processes of the learning
process. Adequately selected forms of test tasks and ap-
propriate didactic material can significantly reduce the
time for proficiency assessment, and help the teacher to
update the training course. The prospects for study con-
sist in further in-depth research of the potential of test
methodology in assessing the learning outcomes of
medical students.
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Mpo6aemu ekonorii Ta meguuUNHU
IHOPOPMALUIA ONA ABTOPIB

3 METOI A0TPUMaHHS MKHApPOAHWX NpaBuSl 0chOPMIIEHHS, aBTOpaM PeEKOMEHAYETbCS 03HaloMUTUCS 3 “EaUHUMM BuMmo-
ramu Ao Pykonucis anst biomeanyHux XKypHanis” Ha www.icmje.org.

Y AKOCTi HeBiA'EMHOI YaCcTUHKU nNpouecy nybnikauii, aBTOpW, peLeH3eHTV | peaakTopy MOBUHHI MNOBIAOMUTM Npo 6yAb-sKi
KOH(NIKTY iHTepeciB i HapaTh AeTanbHy iHpopMauio, nianucaswm dopmy 3assu npo Cnyxbosy ETuky Ta Hagicnaswm ii Ha aa-
pecy peaakuii XxypHany. ABTOpu pykonuciB 3060B’A3aHi NoBa)xaTh NpaBo MNPMBATHOCTI NauieHTa. MNepea No4aTKkoOM AOCNIAXKEHHS
NauieHT NOBMHEH 3amnoBHUTW | po3nucaTtucs y ¢opMi 3assu npo IHdopmosaHy 3roay. [Jo CTaTTi AOAAETLCA aKT eKCnepTHOI
KOMiCii Mpo BiACYTHICTb KOHiAEHLIMHOI iHchopMaLii Ta HanpaBfieHHs! YCTaHOBWU. B HanpaBneHHi 3acBifvyeTbCs, WO XOAHa Yac-
TWHa pykonucy He 6yna ony6nikoBaHa i He NPUNHATA A0 APYKY iHWWMM BUAAHHSIMU.

CraTTi Ny6nikyloTbCA YKpaiHCbKOK, POCIMCbKO abo aHrMiNCbKOl MOBaMW. ABTOPCbKMIA OpPUriHan MoAaeTbca Yy ABOX
NPUMIPHUKaX, WO CKIaAarTbCs i3 OCHOBHOIO TekcTy (CTaTtrs — 15 cTopiHOK, ornsa — 20 CTOPIHOK, KOPOTKE MOBIAOMAEHHS — 7
CTOPIHOK); cnucky nitepatypu (cTaTTi — go 20, ornsiam — Ao 50, KopoTki NOBiAOMAEHHS — Ao 15 mxepen); Tabnvub; intocTpauin
(He 6inblue 4); Ha3B PUCYHKIB; aHOTALN YKPaiHCbKOI, POCICHKOI Ta aHrNicbKolo MoBaMu (OpiEHTOBHO 250 criiB), WO MOBUHHI
MICTUTW OBrpyHTYBaHHS METU, MaTepianiB Ta METOAIB, pe3ynbTaTh AOCNIAKEHHS.

Ha nepuwiii cTopiHLi 3a3HavaroTbes: wndp YAK; npisBulla aBTopiB, iHilianM, HAyKOBi CTyMeHi Ta 3BaHHS; HasBa CTaTTi; yCTa-
HOBW, A€ NpautoloTb aBTOpKU, MICTO; KtoYoBI croBa — Big 5 Ao 10 ciiB abo cnoBoCnony4YeHb, WO pO3KpMBalOTb 3MICT cTaTTi. Ha3sa
CTaTTi POCii CbKOI, YKPAIHCHKOK Ta @HIMIMCbKOI0 MOBaMM MOBMHHA 6TV CTUCIO | He nepeBulyBaT 120 cuMBoniB. Mia3arosioBok €
NMPUAHSATHUM. TEKCT CTaTTi NOBUHEH BT CTPYKTYPOBaHWUI HAaCTyMHUM YMHOM: BCTYM, METa, MaTepian i METOAM, pe3ynbTaTh Ta BUCHO-
BOK. Ha OCTaHHii CTOpiHUI TEeKCTy BfiacHOpYYHi MiAnNMcY BCiX aBTOpIiB: Mpi3BMLLE, iM'A Ta Mo-6aTbKOBi, MOLITOBa aapeca, HOMepU
TenedoHiB (Cny>x60BuiA, AOMaLLHINA), 3a SKMMU peaakuisa byae KOHTaKTyBaTu i3 aBTopaMu. ofaloum CTaTTio A0 peaakLii, aBTopy TUM
CaMUM NIATBEPIKYIOTb OpUriHanbHICTL poboTw. Lle o3Hadae, Wwo aBTopchbki NpaBa abo 6yab-aKi iHWI NpaBa BAACHOCTI TPETiX 0ci6 He
nopyLytoTbcsl. MignrMcamm aBTopy 3acBiaYytoTh, LU0 XO0AHA YacTUHa pyKonucy He 6yna ony6mikoBaHa i He MPUIMHSATA A0 APYKY iHWMMK
BUAAHHSMUW. TEKCT APYKYETbCS LWPUPTOM He MeHwe 2,8 MM Ha 6inoMy nanepi yepe3 ABa iHTepBanu, Ha apkywwax cdopmaTty A4
(210%x297 MM), nons 3 ycix 6okiB No 20 MM. KpiM ABOX pO3ApYKOBaHMX KOMii, MaTepian noTpibHO HaaaTy Ha KOMMaKT-AMCKY, TEKCT
cTaTTi noBuHeH 6yTn y dopmati Microsoft Word. J1aTHCbKi TepMiHM, IHWOMOBHI Cli0Ba MOBUHHI 6yTW HaapyKoBaHi KypcuBOM. TilbKu
3arasibHOBXMBaHi CKOPOYEHHS] MOXYTb MOAABATUCA 6€3 MOSICHEHHS. CKOPOYEHHS! Y Ha3Bi CTaTTi HE € NPUMHSTHUMK. BCi BEMMUMHK
NpMBoOAATLCS B oAnHMLAX CI, oAHaK AOMYCTUMMUMM € I iHLLI 3aranbHOBXMBaHI NO3HaYeHHs Ta ogmHuLi BuMiptoBaHHa (I, min., h, C, Da,
cal). ImocTpauii (pycyHku, doTorpacii) NMoBMHHI 6yTM MPOHYMepoBaHi. Has3Bu pUCYHKIB MOBWMHHI 6yTW HaapykoBaHi Ha OKpeMil
CTOpiHUi. MantoHKM MOBWHHI 6yTW BMKOHaHI 3 BMKOPUCTAHHSAM iHCTPYMEHTIB, AOCTYNHUX Yy TEKCTOBMX peaakTopax abo B Excel.
®oTorpadii NOBUHHI ByTN BUCOKOSIKICHUMW. TabnmLi po3MILLYIOTECS HA OKPEMMX apKyLuax, HyMepyrTbCs MOCNIAOBHO, KOXKHA CTOpIHKa
CynpOBOOXKYETLCS KOPOTKMM 3ar0fioBKOM. PUCYHKM € AONOBHEHHSAM [0 TEKCTY CTaTTi i He NOBWHHI NOBTOPIOBaTH iHOpMaLii, NoaaHoi y
pykonuci. Ha 3BOpOTi pUCYHKIB ONiBLEM CTaB/SATb iXHi MOPSAKOBI HOMEPM, 3a3HaYaloTb MNPI3BULLE MEPLUOr0 aBTOPa, CKOPOYEHY HasBy
cratTi. Cnmcok nitepaTypy 0DOPMIIOETLCS HA OKPEMUX CTOPiHKaX 6e3 ckopoyeHb. ABTOPU MOAAI0TLCS 3a abeTKoto, CcroyaTtky axepena
KUpUAMLELD, NOTIM NaTnHULE0. MocunaHHA y TeKCTi No3HaYaloTbCs Uundpamm y [KBaapaTHUX] Ay>Kkax. Mopsaok oopMAeHHS CincKy
niTepaTypu: Ans MoHorpadiit — MpiseuLLe, iHilianm. HasBa kHUrn. Micue BUAQHHS: BMAABHWLTBO, PiK BuAaHHS. KinbKiCTb CTOpIHOK;
ans xxypHanis — Mpi3suLle, iHiianu. Ha3sa cratTi. Ha3ga XypHany. ToM, Homep. Pik: CTOpiHKK, Ha AKUX BMILLEHO CTaTTIO.

OAHOYacHO, aBTOPU HadalTb MOBHUIA Mepeksiad TeKCTY, NiAPUCYHOUHMX MIAMUCIB | TabnMUHMX MaTepianiB aHMiMCbKO
MOBOIO. Y nepesiky BUKOPUCTaHOI JliTepaTypy NOCUIaHHS, HaBeAeHi KNpUNnUer, TPaHCTITEPYIOTLCS i3 3aCTOCYBaHHAM nporpa-
Mu “Trans 1.02" abo noaibHux nporpam.

Yci pykonucu XypHany peLeH30BaHi He3anexHuMy ekcrieptamu. lNpouenypa peueH3yBaHHS BK/OYAE NepeBipKy CTaTTi
MpOTSroM ABOX TWXKHIB ABOMA crieLianictamMu, NpusHaYeHnMM pefakUiiHO pafoto. PyKOMUC i3 peLieHsielo HaACUIaeTbCs aBTopy
N9 BHECEHHS KOPEKTUB Nepes 0CTaTOYHWM MOAAHHSAM CTaTTi 0 peaaKuii XXypHany.

Micna ny6nikauii cTaTTi aBTOpU MNepefaloTb aBTOPCbKI MpaBa pefakuii xxypHany. Pegakuis 3anvwae 3a coboto npaso
3MiHIOBaTK i BUMPaBASATU PYKONWUC, OAHAK BHECEHI KOPEKTVBW He MOBMHHI 3MiHIOBaTW 3arasibHOro 3MiCTy Ta HayKOBOro 3Ha4yeHHs
CTaTTi.

3anyyaloum A0 AOCHIMKEHHS NauieHTiB, aBTOPU HECYTb BIiANOBIAANBHICTb 3@ BWKOHAHHA €TWYHMX CTaHAapTiB
lenbciHKcbKoi Aeknapauii 1975 i3 nonpaBkamu 2005 poky. PyKonuc NOBMHEH MICTUTU HACTYMHWUI NyHKT: “Mu 3asBNsiEMO, WO Mig
Yyac AOCNIMKEHHS npaBa nauieHTiB 6ynM BpaxoBaHi y BiAMOBIAHOCTI A0 BMMOr [enbCiHKCbKOI KOHBeHUii”. Mpu BUHUKHEHHI
CYMHIBIB LLOAO BIANOBIAHOCTI pyKOMMCy A0 BUMOr lenbCiHKCbKOI Aeknapauii, asTopn 6yayTb 3060B'a3aHi BiA3BiTyBAaTUCS MPO
CYMHIBHI acneKkTV JOCTimKeHHS | 06rpyHTYBaTV MiACTaBu CBOro niaxoay.

SAKWO AOCNIMKEHHS! BUKOHYETbCS 6€3 3anyyeHHs nabopaToOpHUX TBAPWH, PYKOMWUC MOBWMHEH MICTUTU HACTYMHWUWA MyHKT:
“Mu 3asBNSEMO, WO MW He MpPOBOAMMO AOCNiAXeHb Ha TBapuHax”. JOoCnimKeHHs, SKi MpOBOAATLCA Ha TBApWHaX, MOBWHHI
BiabyBaTMCA y BIiANOBIAHOCTI i3 BCTAHOBAEHUMM IHCTUTYLIOHAIbHUMXU HOPMaMK BUKOPUCTaHHS NabopaTopHux TBapuH. Haykosui
NOBWHHI KepyBaTUCS NPUHLMNAMM FYMaHHOrO CTaBfIEHHS 4O TBApWH, WO BUKOPUCTOBYIOTLCA B Aocnigax. HeobxigHo noaaTtu Ha-
CTYMHy iHcbopMaLito: BUA TBapWH, FEHETUYHWUI CTATyC: NiHis (3rigHO MpaBWA CTaHAAPTHOrO MO3HAYEHHS JiHii NlabopaTopHMX
TBapWH); KaTeropisi nabopaTopHUX TBApWH abo ix Mikpo6ionoriyHmMiA CTaTyc; Maca Ta BiK TBapyvH Ha NoYaTKy eKCMEepUMEHTY; Ka-
paHTMH abo TpuBaniCTb Nepioay aknimMaTu3auii Nia Yac NnepeBe3eHHs TBapuH Ha BENWKI BiACTaHi; YTPMMaHHSA TBApWH Nig Yac ek-
cnepuMeHTy (MapameTpy MiKpoksiMaTy, TeMnepaTypa, BooricTb, 06'eM MOBITPS, CBIT/IOBUI PEXMUM, TUM KAITKX, TUM NIACTUIIKK).
ABTOpPM MOBWHHI MiATBEPAMTM BiAMOBIAHICTb HOPMATWBAM YTPUMAHHS Ta roAyBaHHS TBApuH (EBponeiicbka KOHBEHLIS MO 3aXuc-
Ty XpebTOBMX TBapWH, LLO BUKOPUCTOBYIOTbCS 3 eKCnepuMeHTanbHo abo iHwow MeTow. — Crpacbypr, 1986), HasBHICTb
cepTudikaTy SKOCTi, @ TaKOX NOBIAOMUTU AXepeno HabyTTa TBapuH. HeobxigHO onucaTy BCi npoueaypu, SiKi BUKOHYIOTbCS Ha
TBapWHi, A03M Mpenaparis, WO BBOAWNCS, XipypriyHi BTpy4aHHS Ta iHWI Aii, @ TakoX BiAMITUTU BUKOPUCTAHHSA MpU LIbOMY
MeToaiB aHecTesii (amB. iHdopMauito npo MNpasa JlioanHu | TBapuHK).

Li npaBuia NowmMpoTLCS Ha BCi BUAW PYKOMMUCIB, Y TOMY YMCi CTaTTi, KOPOTKi AONOBIAI, KOMEeHTapi A0 KiHIYHUX BU-
npobyBaHb. Pykonuck, ki He BiAnoBiAaloTb UMM BUMOraM, 6yayTb NOBEpHEHI aBTopaM ANs KopekLii.

59



Tom 21, N 3-4 2017 p.

INFORMATION FOR AUTHORS

In order to comply with the international regulations, the authors are strongly encouraged to consult the “Uniform Re-
quirements for Manuscripts Submitted to Biomedical Journals” at www.icmje.org.

As an integral part of the publication process, the authors, reviewers and editors are required to confirm whether they
have any conflicts of interest to declare, and to provide details of these in the following Conflict of Interest Statement Form.
The authors of the articles will respect the patients’ right to privacy. Upon the familiarization with the abovementioned details,
the patient must complete the Standard Statement of Informed Consent Form. The lack of confidential data must be certified by
the act of expert committee attached to the article. The referral from the corresponding establishment with the statement that
neither part of the suggested research has been published or accepted for publication in other journals must be sent with it as
well.

Articles in Ukrainian, Russian or English are accepted for publication in The Medical and Ecological Problems. The article is
submitted to journal in two copies. The article comprises the text of the research (15 pages for articles, 20 pages for reviews, 7
pages for brief reports); the list of cited literature (20 positions at most for articles; 50 positions at most for reviews; 15 posi-
tions at most for brief reports); tables, figures (no more than 4); legends and captions; summaries in Ukrainian, Russian and
English (approximately 250 words) providing the arguments in support of the aim of the research, explanation of materials and
methods, the results and conclusions.

The first page contains UDC code, author’s record (name, initials, scholar degrees, title, the title of the article, institution,
city) and keywords — from 5 to 10 words or phrases revealing the content of the article. Title of the paperin Russian, Ukrainian
and English should be concise, it must not exceed 120 characters. A subtitle is acceptable. The text of original papers must be
divided into paragraphs, including introduction, the aim of the research, materials and methods, results and conclusions. The
last page must be manually signed by author(s) of the article, featuring first name, last name and patronymic, address, tele-
phone numbers (office, home) for Editorial office to keep contact with. By submitting a paper to the editor, authors thereby
confirm the original form of the articles, which means that the copyright or any other property rights of the third parties are not
violated. The author(s) sign the article thereby certifying that neither part of the suggested research has been published or ac-
cepted for publication in other journals. The text of the manuscript must be in printing type no less than 2,8 mm, double-
spaced, on A4-size sheets (210x297 mm); margins from each side — 20 mm. Along with 2 printed copies, the manuscript is
provided in Microsoft Word format on electronic media. Latin notions and foreign words must be typed in italics. Only common
abbreviations may be left unexplained. No abbreviations are acceptable in the title. All values are set in SI units; however, other
generally used abbreviations and units (I, min., h, C, Da, cal) are also accepted. Figures (drawings, photographs) must be
numbered. Figure captions are to be printed on a separate page. Drawings should be prepared using tools available in Word
processors or in Excel. Photographs must be of high quality. Tablesshould be on separate sheets, numbered consecutively and
headed by a concise title. Figures are adjuncts to the text and should not repeat material presented therein. On the reverse side
of the figures it is necessary to write with a pencil their sequence numbers, name of the first author and the short title of the
article. The list of cited literature is provided on a separate page without abbreviations. The authors are stated in alphabetical
order, at first the sources in Cyrillic alphabet, then in Roman alphabet. The references in the text are indicated in [square]
brackets. The cited works are to be compiled in the following way: for monographies — Name, initials. Book hame. Place of pub-
lication. Publishing house, year. Total number of pages; for journals — Name, initials. Article name. Abbreviated name of journal.
Volume, number: pages containing the article.

At the same time the authors provide full translation of the article’s text, picture captions and table materials into English.
In the list of references, the Cyrillic positions must be transliterated with the use of “Trans 1.02” or similar programs.

The original papers are peer-reviewed. Usually editorial staff chooses two readers who review papers during two weeks.
The manuscript with review is sent to authors and after being corrected is delivered to editorial office for final acceptance.

Upon publication of the paper, the authors transfer the copyright to the Editorial office of the journal. The Editorial office
reserves the right to alter and correct the manuscript considered for publication in the way that will not change its overall con-
tent and value.

When reporting experiments on human subjects, authors should indicate whether the procedures were performed in ac-
cordance with the ethical standards of Helsinki Declaration of 1975 as revised in 2005. Therefore the manuscript must include
the following clause: “We declare that during research the rights of patients were taken into consideration according to Helsinki
Convention”. If doubts for that matter arise, the authors must account for the doubtful aspects of the study and explain the
reasons for their approach.

If the research does not presuppose experiments on laboratory animals, the article must include the following statement:
“We declare that we do not perform research on animals”. When reporting experiments on animals, authors should indicate
whether the institutional and national guides for care and use of laboratory animals were respected. The authors must follow
the principles of humane attitude to animals used in experiments. They must submit the following information: type of animals,
genetic status: the line (according to standard rules of defining the lines of laboratory animals); the category of laboratory ani-
mals or their microbiological status; weight and age of animals at the beginning of the experiment; quarantine or acclimatiza-
tion period during transportation over long distances; maintenance conditions during the experiment (microclimate parameters,
temperature, humidity, air volume, light conditions, cage type, type of bedding material). The authors must prove the compli-
ance with normative standards on animals maintenance and foddering (European Convention for the Protection of vertebral
animals used in experiments or other purposes. — Strasbourg, 1986) and provide the information as to the acquisition source of
animals, as well as the quality certificate. It is necessary to describe all procedures performed on animals, introduced doses of
medications, surgical interventions and other actions, the use of anesthesia methods (See Statement of Human and Animal
Rights).

The abovementioned requirements must apply to all original papers, including original research, brief reports, case reports
and also for comments on clinical trials. Manuscripts that do not meet these requirements will be returned to authors for
correction.

60



