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MarucTpaHTbl B 0651aCTV MeanLmMHbI M 0OLLECTBEHHOTO 300POBbS.
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Pestome

Beepenue: PoCcT MMpOBOrO HaceneHusl, MUrpauusi HaceneHus, yBenuyeHue ynoTpebneHus ankorons, Tabaka,
rybuTenbHble AUETbI, POCT OXKUPEHUS U METABONMYECKOro CHAPOMA Cpeay MONIOAO0ro NOKONeHus 4oBaBnseT CBOM BKNag B
3NMOEMMONONKD XPOHMYECKOr0 NaHkpeatuta. MeTtabonnyeckn-accoummpoBanHas xwuposas GonesHb neveHu (MAXKBIMN)
ABNSETCSH OOHOM M3 XPOHUYECKMX MeTabonmyeckux 3aboneBaHuWin, KOTopas Yalle BCero pasBMBaeTCs Ha (hOHe CaxapHOro
puabeta (CO) 2 tuna, oxupeHus W apTepuanbHon runepTeHsun. Passutue MAXBI y naumeHTOB C XPOHUYECKUM
MaHKpeaTUTOM NpOoBOLMpYeTCs HecOanaHCUPOBAHHBIM NMUTaHWEM, CTpeccamu, YynoTpebneHneM anmkorons W KypeHuem, a
TakKe Hanuume M30bITOYHOTO BECA WM OXMPEHUs Y MauueHTa W Apyrue hakTopbl BHELLHEA cpegbl W 00pasa Xu3HW
cnocobCTByHOT nporpeccupoBannio MAXBI.

Llenb: u3yunTb auarHocTUyeckoe 3HayeHue HewHBaswBHbIX uHAekcoB ACT/ANT, APRI index (Aminotransferase to
platelet ratio index) u Fibrosis-4 Score (FIB-4 Score) Index y nauueHTOB C XPOHWYECKMM MAHKPEATUTOM AMS OLEHKM
obpasoBaHus ubposa neyeHwu.

Matepuanbl M metopabl: Hawe uccnegoBaHne OblO OZHOMOMEHTHBIM MOMEPEYHBIM PETPOCMEKTMBHBIM. B Hem
y4yacTBOBaNM NaLMEHTbl MYXCKOTO UM KEHCKOro mona B Bo3spacte oT 18 go 75 neT, ¢ NoATBEPXAEHHBIM AMArHO30M
«XPOHMYECKMIA NaHKpeaTUT», MOMyYaBLUMX CTALMOHAPHOE fNeYeHne B OTAEeneHUn [acTpO3HTEpONoriM YHUBEPCUTETCKOMO
rocnutans HAO «MeguunHckuin yHuepcutet Cemen» B nepuog ¢ 01.01.2021 no 31.12.2023 rr. U3 uccneposaHus
UCKMIOYaNNCh MaLWeHTbl, UMEBLUME 3MOKaYeCTBEHHbIE HOBOOOPa3oBaHus, GEepeMeHHOCTb, NakTauui. HeuHBasMBHbIMU
nngekcamm - ACT/ANT, APRI index (Aminotransferase to platelet ratio index) u Fibrosis-4 Score (FIB-4 Score) Index Gbinm
OoLeHeHbl 0bpa3oBaHmue hrbpo3a NeyeHn.

Pe3synbTtatbl: Hamu Gbinv otobpaHbl 331 uctopum BonesHen NaLUMEHTOB C XPOHWUYECKAM MaHKpeaTuToM, U3 Hux 218
KEHWMH 1 113 myxynH. Tpu n3yyeHun cpegHux BenuumH cootHowenust ACT/ANT 6Gbina BbisiBNieHa pasHuua no nosny
(p=0,001), UMT (p=0,04). Bonee Bbicokne cpepHue 3HaueHuss ACT/AJIT Bcpeyanoch Yalle y MyXYUH MO CPaBHEHWMIO C
XeHwmHamn. Bbicokne nokasatenu ACT/AJIT BCTpeuanucb vale y MauueHTOB C M3OBITOYHBIM BECOM U OXUPEHMEM.
PasHnua B cpegHux BenuumHax APRI index Gbina BbisieneHa Tonbko no rpynnam MT (p=0,03). Beicokve nokasatenu APRI
index Takke Yalue BCTpevanucb npu U3BLITOYHOM BEce M OXMpeHuw. Mpu WM3yyeHUn pacnpeneneHns (akTopoB pucka
obpasoBaHus Gnbposa nevenun no cooTHowweHnto ACT/ANT waHc passutus ubposa neyeHn Obin Ha 1,82 pasa Bbliwe Y
MYX4MH MO CpaBHeHWo C xeHwuHamu (p=0,001). Takxe, cormacHO gaHHbiM cooTHoweHus ACT/AJT, waHc passuTus
hunbpo3a neyeHn nosbiwarncs npu u3bbiTouHOM Bece u oxuperun (p=0,04). Toraa kak, cpegHue BennuuHbl FIB-4 Score
oTnnyanues no nony (p=0,02) n y naunenTos ¢ CA 2 tuna u 6e3 C[ 2 tuna (p=0,008).

BuiBogbl: Takum 0Opa3soM, NpUMeHeHMe B NpaKkTUKe ANarHoCTUYECKX HemHBasuBHbIX MHaekcoB ACT/ANT, APRI index,
FIB4 Score y nauneHToB C XPOHUYECKUM MAHKPEATUTOM MOXET MOMOYb B paHHel AMarHOCTMKE W OLEHKe 00pasoBaHus
chnbposa neyeHu.

Knroyeenie cnosa: naHkpeamum, cmeamos, ¢hubpo3 neyeHu, ACT/AJIT, APRI index, FIB4 Score.
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Abstract
EVALUATION OF LIVER FIBROTIC FORMATION
IN PATIENTS WITH CHRONIC PANCREATITIS USING
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Introduction: Increasing world population, population migration, changes in alcohol use, tobacco use, diet, increasing
obesity and metabolic syndrome among the younger generation adds to the epidemiology of chronic pancreatitis. Metabolic-
associated fatty liver disease (MAFLD) is one of the chronic metabolic diseases that most often develops against a
background of type 2 diabetes mellitus (DM), obesity and arterial hypertension. The development of MAJBP in patients with
chronic pancreatitis is provoked by unbalanced diet, stress, alcohol consumption and smoking, as well as the presence of
overweight or obesity in the patient and other environmental and lifestyle factors contribute to the progression of MAFLD.

Objective: To study the diagnostic value of non-invasive indices AST/ALT, APRI index (Aminotransferase to platelet
ratio index) and Fibrosis-4 Score (FIB-4 Score) Index in patients with chronic pancreatitis for assessment of liver fibrosis.

Materials and methods: Our study was a single case retrospective cross-sectional study. It included male and female
patients aged 18 to 75 years with a confirmed diagnosis of chronic pancreatitis, who received inpatient treatment in the
Department of Gastroenterology of the University Hospital of ‘Semey Medical University’ during the period 01.01.2021 to
31.12.2023. Patients with malignant neoplasms, pregnancy, lactation were excluded from the study. Non-invasive indices -
AST/ALT, APRI index (Aminotransferase to platelet ratio index) and Fibrosis-4 Score (FIB-4 Score) Index were used to
assess fibrosis formation in the liver.

Results: We selected 331 case histories of patients with chronic pancreatitis, including 218 women and 113 men. When
studying the mean values of AST/ALT ratio, we found a difference by sex (p=0.001), BMI (p=0.04). Higher mean AST/ALT
values were found more often in men compared to women. High AST/ALT values were more frequent in overweight and
obese patients. The difference in mean APRI index values was found only in BMI groups (p=0.03). High APRI index values
were also more common in overweight and obesity. When we studied the distribution of risk factors for liver fibrosis
according to AST/ALT ratio, the chance of developing liver fibrosis was 1.82 times higher in men compared to women
(p=0.001). Also according to AST/ALT ratio data the chance of liver fibrosis development was increased in case of
overweight and obesity (p=0.04). Whereas, the mean values of FIB-4 Score differed by gender (p=0.02) and in patients with
and without type 2 DM (p=0.006).

Conclusions: Thus, the application in practice of diagnostic non-invasive indices AST/ALT, APRI index, FIB-4 Score in
patients with chronic pancreatitis may help for early diagnosis and evaluation of liver fibrosis.

Keywords: pancreatitis, steatosis, liver fibrosis, AST/ALT, APRI index, FIB-4 Score.
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Kipicne: [JyHve xy3i xanblK CaHbIHbIH, ©CYi, XanbIKTblH MUrpaLMsACkl, AWeTa, ankoronb MeH TEMEKiHi KongaHyablH
earepyi, xactapga cemisgik neH Metabonuamaik CUHAPOMHbIH, apTybl CO3blNManbl NaHKPeaTUTiHIH, aNULEeOMNONOrMsChIHA
©3 yneciH Kocagpl. baybipabiH MeTabonuammeH accoumauuananFad mannel aypysl (BMAMA) cosbinmansl Mmetabonuamaik
aypynapablH, 6ipeyiHe xatagbl, on xui 2 TunTi KaHT AuabeTi (K[), cemi3gik neH apTepusnbiK rMNePTEH3Ws HerisiHae
pamugbl. Cosbinmansl navkpeatuti 6ap naumeHttepage BMAMA pamybl 6anaHCTbl emec TamakTaHyMeH, CTPECCTEpPMEH,
ankorornb MeH TeMeki KonaaHyMeH KO3Ablpafbl, COHbIMEH KaTap MauMeHTTe apTblK Canmak neH ceMmisgiktiH, Gonybl xaHe
KopLuaFaH opTaHblH 6acka aktopnapbl MeH emip cypy cantel BMAMA yaeyiHe akenegi.

Makcartbl: Cosbinmanbl naHkpeaTuTi 6ap nauneHTTepae 6aybip ubpos TysinyiH 6aranay ywid ACT/AJIT, APRI index
(Aminotransferase to platelet ratio index) xaHe Fibrosis-4 Score (FIB-4 Score) Index WHBa3uBMANbIK EMEC MHAEKCTEPAIH
[VarHoCTUKanblK MaHbI3abINbIFbIH 3epTTey.

Matepuanpap meH apictep: bisgiH, 3epTTey 6ip Me3eTTi peTpocnekTBTi kengeHeH 3epTTey Gonbin kenepi. OfaH
CO3bINManbl NaHKpeaTuT HaKTbl AnarHo3bl 6ap 18 xacTaH 75 xacka LewiHri epkek neH anen xbiHbicTbl 01.01.2021 6actan
31.12.2023 apanbifbiHgarbl  keseHoe «Cemen MepuumHa  yHueepcuTeTiHiHy  KeAK  YHuBepcuteT  rocnuTanidin,
acTposHTeponorvs BeniMinge cTaunoHapnbik em kabbingaraH nauneHTTep KatbiCTbl. 3epTTeyaeH Katepni iciktepaiH 6ap
NauMeHTTep; XYKTINIK He nakTauws KeseHiHgeri nauueHTTep KaTbiCTbipbinMadbl. VHBa3MBMANbIK eMec WHAEeKcTep -
ACT/ANT, APRI index (Aminotransferase to platelet ratio index) xeHe Fibrosis-4 Score (FIB-4 Score) Index apKbinbl
BaybipabiH Gnbpos Ty3inyi baranaHmb!.

Hatnxenep: bi3 cosbinmans! naHkpeatuti 6ap 331 aypy TapuxbiH TaHaan anablk, onapablH, iwiHae 218 aiten meH 113
epkek 6onabl. ACT/AJTT KaTbiHaCbIHbIH, OpTalia MenLweprepiH 3epTTereH keage XblHbic 6oibiHWwa (p=0,001) xaHe OCU
(p=0,04) aitbipmalubinbiK aHbikTangsl. ACT/AIT xofFapbl opTalla Menwepnepi aienaepMeH canbICTbipFaHaa epkekTepae
xuipek keagecti. ACT/AJNT xorapbl kepceTkiluTepi apTblK canMarbl MeH cemisairi 6ap nauueHTTepae xmipek kesaecti. APRI
index opTawa MerwepnepiHiH anbipMawbinbiFel Tek JCW tonTapeiHga aHbiktangsl (p=0,03). APRI index xofapfbl
KepCEeTKILLTEPI Xui apTblK canmak neH cemisgik kesinae kesgecti. ACT/ANT katbiHacel BombiHwWa 6aybipabiH Gubpos Ty3iny
Kayin aktopnapblHbiH, TapanybiH 3epTTereH kesge GaybipablH pubpos gamy MyMKIHAIN oiengepmeH canbiCTbipFaHaa
epkektepae 1,82 ece xorapbl ongsl (p=0,001). CoHbimeH katap ACT/AJIT KaTbiHaCbIHbIH, ManiMeTTepi BoMbiHWa BaybIp
(h1bpO3bIHBEIH, AaMy MYMKIHAIN apTblk canmak neH cemisgik kesiHge xorapnagbl (p=0,04). An FIB-4 Score optawa
Menwuepnepi xblHbiC 6oibiHWa (p=0,02) xaHe 2 TunTi KL 6ap naumentTepae (p=0,006) aibipmMaLubinbiFbl 6onabl.

TyxblpbiMaap: Ocbinaiiwa, cosbinManbl naHkpeatuti Gap nauweHtteppge ACT/ANIT, APRI index, FIB4 Score
LVarHoCTMKanblK WHBa3MBUAMbIK EMEC MHOEKCTEPi Toxipubene konpaHy OayblpablH mOpo3 Ty3inyiH epTe aHbiKTayFa
XaHe baranayra MymkiHaik Gepeqi.

Tytindi ce3dep: naHkpeamum, cmeamos, 6aybip ubpoabl, ACT/AIIT, APRI index, FIB4 Score.

Ansa yumuposanus / For citation / Joliekce3 ywiH:

llaxaHosa A.T., Xymadunosa 3.K., Kackabaesa A.LL., LllaxaHos T.E., My30ybaeea X.E., Y3bekaHosa A.K., Kosbibaega
AJK., batibakuposea 5.E., AxaH A.H. OueHka obpa3oBanns ¢ubpo3a neyeHu y NaLMeHTOB C XPOHUYECKM NMaHKPEaTUTOM C
nomoLLbio HeuHeasmsHbIx uHaekcos ACT/ANT, APRI index, FIB4 Score // Hayka u 3apaBooxpaHenue. 2024. T.26 (3). C. 7-
15. doi 10.34689/SH.2024.26.3.001

Shakhanova A.T., Zhumadilova Z.K., Kaskabaeva A.Sh., Shakhanov T.E., Muzdubaeva Zh.E., Uzbekanova AK.,
Kozybaeva A.Zh., Baybakirova Y.E., Akhan A.N. Evaluation of liver fibrotic formation in patients with chronic pancreatitis
using non-invasive AST/ALT index, APRI index, FIB4 Score // Nauka i Zdravookhranenie [Science & Healthcare]. 2024.
Vol.26 (3), pp. 7-15. doi 10.34689/SH.2024.26.3.001

UlaxaHosa A.T., Xymadunosa 3.K., Kackabaesa A.LLl., lllaxaHos T.E., My3dybaeea X.E., Y3bekaHosa A.K., Kosbibaesa
AJK., batibakupoea A.E., Axan A.H. ACT/ANT, APRI index, FIB4 Score nHBa3uBTi eMeC MHAEKCTEPAiH kKOMeriMeH cyneni
naHkpeatuti 6ap Haykac agampapda 6aybip ubposbiHbiH, TysinyiH GaFanay // Foinbim xoHe [leHcaynblk cakray. 2024.
T.26 (3). b. 7-15. doi 10.34689/SH.2024.26.3.001

BBegaeHue.

3abonesaemocTb XpoOHMYECKUM naHkpeatutom (XIM) B
COBpEMEHHOM Mupe cocTasnseT okono 10 cnyyaes Ha 100
TbiCAM HaceneHus B rog, 3abonesaemoctb X1 valie
BCTpeyaeTcs B CTpaHax EBponbl Mo  cpaBHeHWO C
AwvepukaHckummu  pervoHamu  [13]. W oTmevaetcs
TeHaeHuus pocta 3abonesaemoctu X1, Tak kKak MUPOBbIE
TpeHabl ynoTpebreHns nerko ycBanBaeMblX YrneBOAOB W
XMpoB coxpaHsietcs [4, 13]. POCT MMpOBOro HacemneHus,

MUrpaLus HaceneHus, N3MeHeHUst B CTOPOHY YBENMYEHMS
ynoTpebnenus ankorons, Tabaka, rybuTenbHble aWeTbl,
POCT OXMpEHUst M MeTabonMyeckoro CUHOpPOMa Cpeau
MOMoJoro  nokonexust  Aobaensetr  CBOW  Bknag B
anuaemuonoruio X [4, 13].

PacnpoctpaHeHHOCTb  MeTabonmueckn-accoLMmpoBaH-
HoW xupoBoii BonesHu neyenn (MAXBI) cpeam B3pocnoro
HaceneHust coctaensieT okono 20-33% [1,3]. MAXBI
SBNSETCS  OOHOA M3  XPOHWYECKMX MeTabonmyeckux
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3aboneBaHuil, KOTOpas Yalle BCEro pasBiBaETCs Ha oHe
caxapHoro gwabeta (C) 2 Tuna, OXupeHus K
aptepuanbHon runepteHsun [2]. Passutme MAXBI y
MaLMEHTOB C XPOHWYECKUM MaHKpeaTMTOM MpOBOLMPYETCS
HecbanaHc1poBaHHbIM NUTaHNEM, cTpeccamu,
ynoTpebrneHnem ankorons u KypeHuem, a Takke Hanmnuue
N30bITOYHOTO BECA WNM OXUPEHUS Y MauueHTa u apyrve
haKTopbl BHELHeN cpefbl 1 0bpasa Xu3HW cnocobeTByOT
nporpeccuposaHuio MAXBIT [6]. CoueTtaHue naHkpeaTuta
¢ MAXBIT Bctpevaetcs ¢ uyactotom 18-43% [12]. Y
NaLmMeHTOB, KOTOPblE WMENM COYETaHWE naHkpeatTuta U
MAXGBIT, umenu 6onee TsHKENOe TeyeHNe NaHkpeaTuTa no
CPaBHEHMIO C NauMeHTamu, kotopble He umenn MAXKBI
[12]. MoaTtomy uenbk Hallero UCCNefoOBaHWS SBASETCS
W3y4yeHUe [AMarHOCTUYECKOro 3HaYeHUsi HEeWHBA3WBHbIX
nnaekcoe ACT/ANT, APRI index, FIB4 Score y naumeHToB ¢
XPOHWYECKAM  MaHKpeaTToM B OueHke 00pasoBaHus
thnbposa neyeHu.

Marepuansi u meTogbl:

Wccnegosavne 6bino  OQHOMOMEHTHOE  MONEpeyHoe
petpocnekTusHoe. B nepuog ¢ 01.01.2021 no 31.12.2022
IT. HAMK NpOaHan1anpoBaHbl UCTOpUK HONE3HN NaLNeHToB
C XPOHMYECKUM NaHKpPeaTUTOM, NOMy4aBLUMX CTaLMOHAPHOE
neveHue B OTAENEHNN ['acTposHTeponorum
Ynusepcuterckoro rocutans (YI) HAO «MegnumHekuin
yHuBepcuteT Cemeity (MYC). Kpumepuu gknrodeHus: niua
MY>KCKOTO 1 3KEHCKOro nona B Bo3pacte ot 18 go 75 ner, ¢
NOATBEPXAEHHBIM AMArHO30M « XPOHUYECKMIA NaHKpeaTUT»,
MonyyaBLWMX CTaLMOHApHOE IeyeHue B  OTAENeHun
lactposnteponormn YT HAO «MYC» B nepuwog ¢
01.01.2021 no 31.12.2022 rr. Kpumepuu UCK/IOYEHUS:
Hanuume 3110Ka4eCTBEHHBIX HOBOOOpa3oBaHuit;
BepemeHHOCTb, NMakTauus. Wctopun GonesHn naumeHTos,
OTBEYALLME KPUTEPUAM BKIIOYEHMS, U HE WMetLLme
KpuTepueB  UCKMOYeHWss  Obinn oToDpaHbl  Ans
[anbHewnLero aHanuaa.

Onbpo3Hble M3MEHEHUSt B MeYeHW Obinn  OLEHEHbI
HenHBa3unBHbIMK MHaekcamu - ACT/AJTT, Aminotransferase
to platelet ratio index (APRI index) u Fibrosis-4 Score (FIB-
4 Score) Index, koTopble ObinMM NOCYMTAHBI C MOMOLLBIO
OHIanH KarnbkynsTopa
https://www.mdcalc.com/calc/3094/ast-platelet-ratio-index-
apri u https://www.mdcalc.com/calc/2200/fibrosis-4-fib-4-
index-liver-fibrosis. [Ins noacyeta 9TUX WHOEKCOB Obinu
B3ATbl [daHHble no Bo3pacTy, no ypoeHio AT, ACT,
KonuyecTBy TPOMOOUMTOB. PesynbTaTbl  COOTHOLLEHMS
ACT/ANT npesblwatowme 1, CHMTANUCh Kak BbIPAKEHHBIN
¢mnbpos. MMokasatens APRI index He 6Gonee 0,5
pacLUEHWBancs Kak HW3Kas  BEPOSTHOCTb  (hnbpo3a;
nokasatenb B npegenax ¢ 0,5 4o 1,5 cuntancs kak «cepas
30Ha» WUNM  yMepeHHast BEpPOATHOCTb  ¢hmbposa u
nokasartenb Bbilwe 1,5 — BbICOKas BEPOSTHOCTb (pubposa
neyeHn. 3Havenne FIB-4 Score <1,30 pacueHuBanu kak
oTCyTCTBME (hnOpO3a neyeHu, 3HaveHne B npepenax 1,3 —
2,67 cunTanoch Kak «cnenas 30Ha», a 3HaveHue = 2,67 -
KaK BblpaxeHHbIi (obpo3 neyeHn.

Bo Bpems nocTynneHusi B CTaluoHap y BCex NaLneHToB
U3MepsnncbL  pocT, Bec, paccumtbiBanca WMT. [pu
MMT<24,9 kr/mM2 pacueHuBancs kak HopManbHbIA BEC; Npu
NMT=25,0 kr/m2 no <30,0 kr/m2 cumtancs kak M30bITOYHbIN
Bec; npu WMMT=30 krim? - kak «oxupeHue» (ESC/EAS
Guidelines for the Management of Dyslipidemias, 2016) [1].
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C wucnonb3osanmem IBM SPSS Statistics Version 20
(International Business Machines Corp., ApmoHK, Hbto-
Vopk, CLLUA, 2011 rop) npoBeaeH CTAaTUCTUYECKMIt aHann3
AaHHbIX. [INg NpoBepKk/ Ha HOPManbHOCTb pacnpeaeneHus
ANs BCEX NEPEMEHHBbIX MPUMEHANUCb TUCTOTPaMMbl W
cTaTucTuyeckuin - kputepuin  LWanupo-Yunka.  YuutbiBas
pacnpegeneHne OTINYHOE OT HOPMarbHOTO Tuma Mbl
NPUMEHSN HenapameTpuyeckme METOAbl CTaTUCTUYECKOrO
aHanusa. B Hawwux pesynbTatax  KOMMYECTBEHHblE
HernpepbiBHbIE  MEPEMEHHbIE  MpEeACTaBneHbl B Buae
MeamaHbl W NPOLEHTUNEN, a ANXOTOMUYECKMUE NEpPEMEHHbIE
- B Buge poneit (abconTHoe umcno). CraTuCTUYeckm
3HauMMbIMK pesynbTaTammn cyuTanuch 3HaueHue p <0,05.
[ns cpaBHEeHUs CpemHWX BENWYMH [ABYX HE3aBUCWUMbIX
rpynn npumeHancs kputepui MaHHa-YutHu, npu 6onee
OBYX HE3aBMCUMbIX Tpynn - kputepuit Kpackena-Yonmuca
AN KOMWYECTBEHHBIX HENpepbiBHbIX NEPeMEHHbIX  [4].
MoTeHunanbHbIMK - (hakTopamn pucka 6binn non, UMT,
Hanuume C 2 Tuna. [ns u3yyeHus accounaTuBHON CBA3M
MexXay cTeneHbio ¢nbposa neyeHu bbin paccuntaH X2 (Xu-
kBagpar) MupcoHa. Ans OL{EHKM kaJecTBa
ANarHoCTMYeCkon  3(PEeKTUBHOCTM  MPOrHOCTUYECKON
MOZEenu, a Takke AN HaXOXOEHWs ONMTUMAnbHOA TOYKM
(Touka cut-off) 3HaueHus nopora knaccudukauum cTeneHmn
¢ubposa neyenn, Mmbl npumenunn  ROC-aHanus ¢
noctpoeHnem ROC-kpuBoi. [1ns aHanusa cBsan hakTopos
pucka co cTeneHbld ubposa nedeHn u nonom, UMT,
Hanmume C[ 2 Tuna Obina ucnomnb3oBaHa nepekpecTHas
Tabynsaums ona BbISBMEHWs pacnpegeneqns (akTopos
pucka M UCXOAOB;  paccuuTbiBancs  nokasaTenb
«oTHoWeHNs waHcoB» (OW) ¢ 95% [posepuTenbHBIM
uHTepeanom (OM) u  KoadduumMeHTa  CTATUCTUYECKOM
3HAYMMOCTH «pY.

PesynbTatbl MccnegoBaHus

331 uctopun BonesHen NaUMEHTOB C XPOHUYECKUAM
naHkpeatutom Obinu oTobpaHbl Ans aHanu3a. Obwee
KONWYECTBO XEHWMH cocTaBuno 218, a MmyxuuH - 113.
CpenHuid BO3pACT Y XeHLWWH cocTasun 59 net (48-66 ner),
a y MyxwH 49 ner (37-61 net) (p=0,0001).
MoaTteepxaeHHbIN gnarHo3 CI 2 Tuna umenu 15 XeHwuH u
5 myxuuH (p=0,33). Paanuumit no nony B rpynnax UMT He
BbisBrieHo  (p=0,24). 45 wmyxumH  (13,59%) umenn
HOpMarbHbIl Bec, 46 MyxunH (13,9%) Gbinn ¢ N30bITOUHBIM
BECOM 1 22 Myx4uH (6,65%) cTpaganu oxupeHvem. 83
KEHWWMH (25,07%) uMenn HOpManbHbIN BEC, @ 75 KEeHLWH
(22,66%) Obir C W30bITOYHBIM Becom, 60 KEHLMH
(18,13%) cTpaganu oxupeHuem.

Pacnpegenenne cpegHux Benuund ACT/ANT, APRI
index u FIB-4 Score no nony, no rpynnam UMT u Hanuure
CO 2 Ttuna npeactaeneHo B Tabnuue 1. Mpu n3yveHun
cpepHux BenuunH cootHoweHns ACT/AJTT Bonee Bbicokue
CpeOHWe 3HaYyeHUs BCTPEYarMCb Yalle Y JKEHLUMH Mo
CpaBHeHuIo ¢ MyxuynHamu (p=0,001). Beicokue nokasartenu
ACT/AJTT BCTpeyanuch Yalle y MauueHToB C N30bITOYHBIM
BeCcOM W oxwupeHunem (p=0,04). TMpu u3yyeHun cpegHux
BemmumH APRI index craTuctuyecku 3Haummas pasHuua
Bbina BbisBneHa Tonbko no rpynnam MMT  (p=0,03).
Bbicokne nokasatenu APRI index Takke vawe
BCTPEYanucb y NauneHToB C M3BLITOYHBIM BECOM W C
oxupeHnem. CornacHo FIB-4  Score craTuctnyeckm
3HauMmasi pasHuua CpeaHux BennuuH Obina obHapykeHa
no nony (p=0,02). Beicokue nokasatenu FIB-4 Score valle
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Opnrm{anbnoe HCCJIeAOBAaHHUE

BCTpeyanuch y naumeHToB ¢ C[l 2 TMna no CpaBHEHWUIO C
naumeHTamu 6e3 C[1 2 Tuna (p=0,006).

Mpn  uW3yyeHMn CcpeoHMX BenMWuMH Bo3pacta  6bino
BbISIBNIEHO, 4TO BbIpaXeHHbIn oMOPO3 MeyeHn CcormacHo
cootHowweruto ACT/ANT BcTpevarncs B BospacTe 59 neT (46 -
68 ner); u otcyTcTBME (hMbpO3a — B BospacTe 54 neT (43 - 62
net) (p=0,01). Mpn n3yyeHUn CpepHNX BENMMYMH BO3pacTa
Obino BbisBNEHO, 4to cormacHo FIB-4 Score cragms Ges

(hnbposa neyeHn BCTpevanack B Bospacte 53 net (40 - 61
NeT);  MPOMEXYTOYHas CTagust WM «crenas  30Ha»
BCTpeYanock B Bopacte 66 net (59 - 71 ne), a BbIpaXeHHbIN
(hnbpo3 neueHn — B Bo3pacte 68,5 net (63,25 - 73 roga)
(p=0,0001). A no cragun APRI index B Bo3pacTe He Gbina
BblsIBIIeHa pasHnua. OTv aHHble MOKasbIBaloT, YTO PasBuTie
(ubpo3a MeveHn yBenMUMBAETCS C BO3PAaCcTOM COMMACHO
JaHHbIM cooTHoweHust ACT/ANT v FIB-4 Score.

Tabnuya 1.
Pacnpepenenue cpepHux BenuumH nokasateneit ACT/ANT, APRI index u FIB-4 Score no rpynnam ¢aktopoB puckoB
(n=331).
(Table 1. Distribution of mean values ACT/ALT, APRI index and FIB-4 Score by groups of risk factors (n=331)).
. ACT/ANT APRI index FIB-4 Score
apameTpe| Me (Q1-Q3) P Me (Q1-Q3) P Me (Q1-Q3) P
Myx 0,28 (0,21-0,38) . | 0,28(0,21-0,38) . ,0(1,0-1,0) .
Mon  en 10,26 (0,2-0.35) 00001 15 56 (0,21-0,35) 07 0 ,04.5) 002
HB 0,25 (0,19-0,33) 0,25 (0,19-0,33) ,0(1,0-1,03)
Z'(mz) VB | 0,29 (0,22:04) 0,004* | 0,29(0,22:04) 032 | 1,0(1,0- 97) 0,17
Ox 0,27 (0,21-0,35) 0,27 (0,21-0,35) ,0(1,0-1,0)
cho Ecte | 0,35(0,17-0,54) . | 035(0,21-0,54) . 4 (1,0-2 0) .
2 Tvna Het 0,27 (0,21-0,35) 047 0,27 (0,17-0,35) 018 1,0 (1,0-1,03) 0,001
lMpumeyaHue: WMT - uHpexc maccel Tena; HB — HopmanbHblit Bec; VB — n36bITouHbI Bec; Ox — OXUPEHUE;
* Kputepuit MaHHa-YuthHu; * Kputepuin Kpackena-Yonnuca;
Me (Q1 - Q3) - Meauana (1 ksapTunb — 3 KBapTUIIb)
CornacHo craguu ubpo3a neyeHn no cootHowenuio  ACT/ANIT  (tabmmua 2) accoumatvBHas CBAsb  Obina
ACT/ANT cpepHve BenuumHbl nokasatenen WMT npu  oBHapyxena no nony (p=0,0001) u no rpynnam WMT
oTcyTcTBuM  (hubposa neyenn coctasun 27,34 (23,87-  (p=0,046).

31,23); npu BbipaxeHHOM pubpose neyenmn — 25,35 (22,86
- 28,93) (p=0,004). 310 CcBMOETENMLCTBYET O TOM, 4TO
BbIP@XEHHbIN (NOPO3 MeYeHW COrMacHO COOTHOLLEHMIO
ACT/ANT yawe BCTpeyancs npu HOpMarnbHOM Bece, No
CPaBHEHWIO C MauueHTamn C M3ObITOYHBIM BECOM W
oxupenuem. Cpegrue sennunHbl UMT He oTnnyanucs no
rpynnam APRI index (p=0,97) u FIB-4 Score (p=0,72).

Mpu u3ydeHnn pacnipefeneHus hakTopoB pucka Mo

LaHc pa3euTus BblpaxeHHoro ¢ubposa neyeHu 6Gbin
HwKke y MyxunH B 0,42 pas (95% [W: 0,26-0,67) no
CPaBHEHMIO C eHLymHamu. Mon He Bbin cBs3aH ¢ Ghrbpo3om
neyeHn cornacHo gaqHbiM rpynn APRI index (p=0,4) u FIB-4
Score (p=0,22). CornacHo cooTHoweHuto ACT/ANT waHe
passuTUs pubpO3a neyeHn MOHWKancs Yy NauueHToB C
13bbITouHbIM Becom B 0,66 pasa (95% AW: 0,4 - 1,1) u
oxupenuem B 0,5 pasa (95% AW: 0,28 — 0,88) no cpaBHeHuI0

creneHam  (ubpo3a MEYEHM COMMAcHO COOTHOLIEHWHD  C TEMM, KTO MMEN HopManbHble nokasatenm UMT.
Tabnuya 2.

Pacnpenenenue ¢akTopoB pucka no cteneHun pudposa neveHu cornacHo cootHowenuto ACT/ANT (n=331).

(Table 2. Distribution of risk factors by degree of liver fibrosis according to AST/ALT ratio (n=331)).

lNapameTpbl G &

P P OtcytcTBue nbposa neveHun, =216 | BoipaxeHHbI Grbpo3 neyeHun, n=115 P

My 136 (41,1%) 48 (14,5%)

ron Ken 80 (24.2%) 7(202%) 0,0001
HB 7 (14,2%) 81 (24,5%)

VMT (kr/m2) 1B 56 (17%) 4 (19,4%) 0,046
Ox 4 (13,3%) 38 (11,5%)
Ectb 12 (3,6%) 8 (2,4%)

CH 2 vna Her 135 (40,8%) 176 (53,2%) 015

Mpumeyarue: UMT — uHgekc maccel Tena; HB — HopmanbHbin Bec; VB — n3bbITouHbIN BEC; OX — OXUpEHHE;

*Kputepuit X - kBagpar;

Mpn n3y4yeHun pacnpeneneHns hakTopoB pucka Mo
cteneHsMm ¢ubposa nedeHn cornacHo APRI index u FIB-4
Score 6binn 06HapyxeHbl accoumaTUBHBIE CBSI3W B rpynne
naumeHtoe ¢ CO 2 Tna (p=0,006) u (p=0,006),
COOTBECTBEHHO. LllaHC pasBuTus ymepeHHoro ¢mbposa
neyvenn cornacHo APRI index y naumentos ¢ C[l 2 tuna
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nosblwancs B 3,5 pasa (95% OW: 1,25 - 9,78), a waHc
pasBuMTHS BblpaxeHHOro nbposa nevenn — B 10,5 pas (95%
N 0,89 — 123,4) (tabrmua 3). CornacHo FIB-4 Score waHc
pasBUTMS BbIpaXeHHoro dnbposa neyeHn y naumentos ¢ C[1
2 Tyna noBblwaetcs B 6,6 pa3s (95% AW: 1,59 - 27,43) no
CpaBHeHuIo ¢ nauueHTamu 6e3 C[] 2 Tuna (tabnuua 4).
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Tabnuya 3.

Pacnpepenenue daktopoB pucka no cteneHu chmbposa neyeHu cornacHo cootHowenuo APRI index (n=331).
(Table 3: Distribution of risk factors by degree of hepatic fibrosis according to APRI index ratio (n=331)).

APRI index
Hu3kas BeposiTHOCTb YMepeHHas BepOSTHOCTb BblpaxeHHas o
M2 ¢ubposa, n=285 thnbposa, n=42 BEPOSTHOCTb P
¢hnbposa. n=3
Mon Myx 99 (29,9%) 16 (4,8%) 0 (0%) 04
KeH 187 (56,5%) 26 (7,9%) 3(0,9%)
HB 111 (33,6%) 16 (4,8%) 1(0,3%) 0,81
WMT (kr/m2) /B 103 (31,2%) 15 (4,5%) 2(0,6%)
Ox 71 (21,5%) 11(3,3%) 0(0%)
Ectb 13 (3,9%) 6 (1,8%) 1(0,3%)
CA2muma o 273 (82,5%) 36 (10.9%) 2(0.6%) 0,006
Mpumeyarue: WMT — uHgekc maccsl Tena; HB — HopmanbHbii Bec; B — n3bbiTouHbIN BEC; OX — OXMPEHNE;
* Kputepuin ¥ - kBagpar,
Tabnuya 4.
Pacnpepenenue cakTopoB pucka no crenelun hmbpo3a neyeHn cornacHo cootHowenuto FIB-4 Score (n=331).
(Table 4: Distribution of risk factors by degree of liver fibrosis according to FIB-4 Score ratio (n=331)).
FIB-4 Score
[MapameTpebl OrtcytcTaue dnbposa, «Cnenas 30Hay, BbipaxeHHbi tnbpos, p*
n=251 n=65 n=14
Mon My 94 (28,4%) 18 (5,4%) 3 (0,9%) 0.22
KeH 158 (47,43%) 46 (13,9%) 11 (3,32%) '
HB 100 (30,21%) 23 (6,95%) 5(1,51%)
UMT (kr/m2) 1B 86 (25,98%) 28 (8,46%) 6 (1,81%) 0,73
Ox 65 (19,64%) 14 (4,23%) 3(0,91%)
Ectb 10 (3,02%) 7(2,11%) 3 (0,9%)
CA2vna Het 242 (73,11%) 58 (17,52%) 11 (3,32%) 0,006

Mpumeyarue: VMT — uHpexc maccbl Tena; HB — HopmaneHblit Bec; VB — 13bbITouHbIN BeC; O — OXUPEHME;

*Kputepuit X - kBagpar;

[nsa  oueHKW [AMarHOCTUYeCKon  3(EKTUBHOCTH
[aHHbIX WMHOEKCOB Mbl  npumeHnu  ROC-aHanus ¢
noctpoeHnem ROC-kpuebix. Mnowaab nog ROC-kpuson
(pucyHok 1, CUHSIS  NKUHMS),  COOTBETCTBYIOLLEN
B3aMMOCBA3W NPOrHo3a cTeneHn dubposa neyeHn u nona
cornacHo  cooTHowenuio  ACT/ANT, 'y  naumeHToB
KEHCKOrO nona NporHo3unpoBarncs BbICOKUIA PUCK Pa3BUTHS

¢ubposa  neyeHn. lonyyeHHas  mogenb  Gbina
craTucTuyeckoit 3Haumumoin p=0,001. YyscTBUTENBHOCTL 1
Kpuekie ROC
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PucyHok 1. Pesynstathl ROC-aHanu3a cornacHo nony.
(Figure 1 Results of ROC analysis according to gender).
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cneunduyHocte Metoga coctaBunn 99,5% u 96,5%,
cooTBeTcTBeHHO. Inowaab nog ROC-kpuson (pucyHok 1,

KENTas  NWHWSA),  COOTBETCTBYKLLEA  B3aMMOCBS3M
nporHosa crenexu ubpos3a NeyeHn U noma COormacHo
FIB-4  Score, y nNauUMEHTOB  XeHCKOro  mona

MporHo3vpoBana BbICOKMIA puUCK  pa3BuTua  nbposa

neyenn. [lonmyyeHHas wmopgenb Obina  CTaTUCTUYECKM

3Haunmoit p=0,038. YyBCTBUTENBHOCTb U CNELMUYHOCTD

metoga coctaBunu 94,4% v 87%, COOTBETCTBEHHO.
Kpueble ROC
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MeTouHuk
KpuBaoit

7

v

= BoapacT
TTTHMT
ONopHaA MMHKA

o
o
1

qu CTBMTENBHOCTb

)
Y
1
\
|

004= T T T T
o0 0z o4 08 08 1.0

1 - Cneundpu4HOCTL
PucyHok 2. Pesynbtathl ROC-aHanu3a cornacHo
cootHowenuto ACT/ANT (Bo3pacT, nokasatenn UMT).
(Figure 2: Results of the ROC analysis according to the
AST/ALT ratio (age, BMI)).
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Mrowaps nog ROC-kpuBOW (PUCYHOK 2, CUHSISI JIMHUS),
COOTBETCTBYHOLLEN B3aMMOCBS3W NPOrHo3a cTeneHun ubposa
MeyeHW W BO3pacTa COMMacHO rpynnam  COOTHOLLEHWS
ACT/ANT, coctaBuna 0,4240,032 95% [W: (0,36 - 0,48).
MMonyyeHHast Mogenb Obina cTatucTyeckn sHaummon p=0,01.
lMoporoBoe 3HaueHue BospacTa B Touke cut-off paHO 21,5
net. lNMpn paBHOM BO3pacTe Wi MPEBbILLAKLEM BO3pacTe
MPOrHO3MPOBANCs BbICOKWN PUCK pa3BuTs hnbpo3a neyeHu.
UyBCTBUTENBHOCTL W CMIELUMUYHOCTE MeToda COCTaBMMM
99,3% 1 99,4%, COOTBETCTBEHHO.

Mnowaab nog ROC-Kp1BOIA (PUCYHOK 2, CUHAS NIMHKS),
COOTBETCTBYIOLLE  B3aWMOCBA3N  MPOrHO3a  CTeneHu
¢nbposa neveHn u nokasarenen UMT cornacHo rpynnam
cootHoweHus ACT/ANT, coctaeuna 0,59+0,031 95% AWU:
(0,53-0,65). [MonyyeHHast wmogenb 6bina CTaTUCTUYECKM
3Haunmon p=0,004. Moporosoe 3HayeHne VIMT B Touke cut-
off paBHo 16,5. lpu paBHoMm nokasatene VIMT wunm
MPEBbILLAIOLLEM MPOrHO3MPOBAICSA BbICOKUN PUCK PA3BUTUS
(unbpo3a neyveHn. YyBCTBUTENBHOCTL M CMELMEUYHOCTD
metoga coctasunu 99,3% u 99,4%, COOTBETCTBEHHO.

Kpueblie ROC

MeTouHmk
KpHB O

=~ BoapacT
—— T HAMT

0,5 [J OnopHEA NMHHA

qu CTBUTENBHOCTL

0o T

T T
06

04
1 - Cneumdbn4HOCTL
PucyHok 3. Pesynbtathl ROC-aHanu3a cornacHo
paHHbIM FIB-4 Score (Bo3pacT u nokasartenu UMT).
(Figure 3: Results of the ROC analysis according to the

FIB-4 Score data (age and BMI)).

O0cyxaeHne pe3ynbLTaToB.

CornacHo Hawum pesynbtatam 60% nauneHToB ¢
XPOHMYECKUM NaHKPeaTUTOM UMENU U3BLITOYHbIA BEC MMM
OXMpeHue. Halwm gaHHble cornacytoTest ¢ JaHHbIMM ApYyrix
astopoB [10]. CoueTaHne W3ObITOMHOTO Beca WUnK
OXVPEHUST Y TMaLMEHTOB C XPOHUYECKUM MNaHKpeaTuToM
4acTo ycyrybnsiet TeyeHue naHkpeaTuTa M cnocobeTByeT
pasBUTUS  XWUPOBOA  AMCTPOPMM  NeyeHn.  BrusHus
M30bLITOYHOTO COLLEPXKAHMS XNpa B OPraHaMe Ha pasBuUTHe
naHKpeaTWTa [0 KOHUA He uccnepoBaHo. B Hawewm
uccnepoBaHun Bbicokne nokasatenn ACT/ANIT un APRI
index BCTpevanuCb Yalle y MauMeHTOB C M3BbITOYHBIM
BecOM U oxupeHuem (p=0,04). Mo paHHBIM ApyruX
uccneposatenen passutue MAXBI y nauuentoB ¢ C1 2
TUNa NporpeccupoBana npu yBenuyeHuu maccsl Tena [7].
Tarke cornacHo cootHoweHuto ACT/ANT BbipaXeHHbIN
(nbpo3 neyeHu uawe BCTPeYancs Yy nNaunWeHToB C
HOpMasnbHbIM BECOM MO CPaBHEHWIO C MauMeHTamu,
KoTOpble MMEenM M3ObITOYHBIA BEC M OXUpeHue. Cxoxue
pesynbTaThbl ObiNK OnMcaHbl U B APYruX UCCnenoBaHusx. B

13

“YyBCTEMTENBHOCTD

Mnowaab nog ROC-kpuBOi (pUCYHOK 3, CUHSS NUHKS),
COOTBETCTBYIOLLEA  B3aWMOCBS3N  NPOrHO3a  CTeneHu
(ubpo3a neyeHn u Bo3pacTa cornacHo rpynnam FIB-4
Score, coctasuna 0,19+0,026 95% [W: (0,14 - 0,24).
MonyyeHHas mogenb Oblna CTaTUCTUYECKOA 3HAYUMOV
p=0,0001. MoporoBoe 3HaueHue Bo3pacTa B Touke cut-off

pasHo 20,5 net. [lpu paBHOM BO3pacTe WK
MpeBbILLAIOLLEM BO3PACTe NPOrHO3MPOBANCS BbICOKMI PUCK
passutus  (pubposa neyeHu. YyBCTBUTENbHOCTb U

cneynduyHocte Metoga coctaBum 99,6% 1 99,9%,
COOTBETCTBEHHO.

Mnowags nog ROC-kpuBon (pucyHok 4, xenTas
NIMHKS), COOTBETCTBYIOLLEN B3aMMOCBS3W NPOTHO3a CTENEHN
(pubposa neveHn u Hanuume C[l 2 Tuna cornacHo FIB-4
Score, npu Hanuumn C[1 2 Tvna NPoOrHO3MpoBancs BbICOKMI
puck pa3suTis nbposa nevenu. [onyyeHHas Mopenb
Obina CTaTUCTUYECKON 3Ha4UMOoN p=0,004.
UyBCTBTENBHOCTL M CNELMEUYHOCTb METOAa COCTaBUIN
91,3% 1 99,9%, COOTBETCTBEHHO.

Kpueble ROC

MeTounmk
KpWEOR

== ACT/ANT
— APRI
FIB4
—— OnopHan TMHUA

0,64

0,2

oo T T T T
0p

1 - Cneumndin4HoCTE
PucyHok 4. Pesynbtathl ROC-aHanu3a
no Hannuuio CO 2 Tuna.
(Figure 4: Results of ROC analysis
on the presence of type 2 DM).

“ccnegoBaHuK, KoTopoe npoeogunock B WHaww, 6bino
BbISIBMEHO, YTO KMPOBas [AWCTPOGMS MEYEHM 4acTo
BCTpeYanacb y asvaTtoB He CTpajatoLmx oxupeHuem [8]. B
[aHHOM WCCnefoBaHUM CpefiHWe NoKasaTeny COOTHOLLEHUS
ACT/ACT, APRI index, FIB-4 Score He oTnuyanucb B
pasHbix rpynnax UMT [8]. Ho, kak n3BecTHo, YacTo aauatbl
MOTyT UMeTb abaOMWHanbHOE OXMPEHWe, [Oaxe Mnpu
HopmanbHoM nokasatene VMT. B gpyrom uccnenosaHum
Obino  OOHapyXeHOo, 4YTO LAHC pasBUTUS  KUPOBOW
JUCTpoM neyeHn Gbin B 2 pasa Bbille Yy MaLMEHTOB,
KOTOpble UMEnu HopmanbHble nokasatenn WMT  no
CPaBHEHMIO C MauuMeHTamu, KOTopble UMENU M30bITOYHBIN
BEC MNW oxupeHne [5]. ABTOpbI AaHHOrO WccrefoBaHMS
OObACHAKT 3TO TeM, YTO MaUWEHTbl C  KMPOBOA
OUCTPOMEN NEeYeHN, UMeKLLMe HOpMarbHbIe nokasaTenu
VMT umenu 6onblUyl0 TOMWMHY MOAKOXKHOW CKMNagKu W
fonee BbICOKMIA MPOLEHT JXMpa B OpraHu3Me Mpu
B103NeKTPUYECKOM MMNELAHCHOM aHann3e Mo CPaBHEHWHO
C KOHTpOnbHOW rpynnon [5]. Takke 310 MOXeT ObiTb
CBA3@HO C TeMm, YTO0 M3 roga B rog YyBenuuuBaeTcs
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pacnpoCcTpaHeHHOCTb aucnunuaemnm "
WHCYMUHOPE3UCTEHTHOCTH, @ LJOMOMHUTENBHO MOTYT BMMSAThL
Takue hakTopbl pucka, Kak STHUYECKash NPUHaANEXHOCTb,
reHeTMyeckass MpeapacnonoXeHHOCTb  Unu  paKTopbl
OKpyXatoLlen cpedbl Y NauueHTOB C HOpMarbHbIM BECOM
[11]. B uccnemoBanum Succurro E. u e2o coasmopog bbino
BbISIBMEHO, YTO Y a3uaTCKUX WHOEMLEB, KOTOpble UMEnu
HopmarnbHble nokasatenv MMT, He ynoTpebnsanu ankoronb
W He Kypunu nokasaTenb WHCYNMHOPE3UCTEHTHOCTU Obin
Bbille B 2-3 pas3a M NporpeccupoBaHne BCTpeyanoch B 2
pasa valle, No CpaBHEHUIO C eBponerLamu, BbIXoALaMM 13
NaTtuHckon  Amepuku, adpoamMepukaHUeB W XuTEnen
BoctouHoit A3uu, koTopble Bbinn NpUBNNU3MTENBHO OLHOMO
BO3pacTa, nona u UMT [11].

Takke BbICOKME CPedHME 3HAYeHUs COOTHOLLEHUS
ACT/ANT valle BCTpeYanuch Y XEHLUMH, N0 CPABHEHMIO C
My>X4MHamu. A Mo aaHHbIM 3HauveHust FIB-4 Score BbicOkMe
3HAYEHNS Yalle BCTPEYamnmMCh Y KEHLUWH 1 Y NaLMEHTOB C
C[ 2 tina. CornacHo aaHHbIM no cooTHowweHuto ACT/ANT
BbIpaXeHHbIN  (PMOPO3 MeyeHn YacTo BCTpevancs B
noxwurnom Bospacte. INo pesynstatam FIB-4 Score B Hawem
nccnegosaHumn ctagus ubposa neyveHn nporpeccupoBana
C Bo3spacToM. Torga kak, no pesynbtatam APRI index
pasHuLla B Bo3pacte He Obino BoisBneHa. CormacHo
paHHbiM - APRI index u FIB-4 Score coveTtaHve
XpOHWyeckoro naHkpeatuta ¢ C[l 2 Tuna cnocobecTBOBaNo
nporpeccupoBaHuio  ubposza neveHn. [lo  AaHHbIM
cooTHoweHruss ACT/ANT cubpo3a neveHn MoHWxKancs Y
MaUMEHTOB C M3OLITOYHBIM BECOM W OXUPEHUEM MO
CpaBHEHUI0 C HopManbHbIMM  nokasatensmu  UMT.
CornacHo [aHHbIM MeTaaHanusa no 4 uccrnegoBaHWaM Y
NaLMEeHTOB, KOTOPbIE OAHOMOMEHTHO UMENU NaHKpeaTuT U
XMPOBYIO AUCTPOPUI0 NEYEHU HE3aBUCUMO OT CTEMEHM
WMT, yacTo TeyeHue naHkpeaTuTa npoTekano Tsxernee no
CPaBHEHMIO C MaLWeHTamMu, Y KOTOPbIX He Bbino KMPOBOWA
AUCTpOuM neyeHn [6].

CornacHo Hawum pesynbtatam no ROC-aHanusy no
cooTHowenuto ACT/ANT u FIB-4 Score y nauueHToB
KEHCKOTO  nofa  C  XPOHWYECKMM  MaHKpeaTUTOM
MPOrHO3MPOBAaNCA BbLICOKWA pUCK  pa3BuTus  rbposa
neyeHn. M no paHHbIM FIB-4 Score Hamuuve CI 2 tuna
[aBan MnpOrHO3 BbLICOKOrO pucka paseuTus ubposa
neyeHn. Bbicokuin puck passutus  (pubpo3a neveHu
nporHoaupoBancs B Bo3pacte 20,5 — 21,5 net no gaHHbIM
FIB-4 Score n cooTHoweHuss ACT/ANT, COOTBETCTBEHHO.
Takke Hesasucumo ot nokasatens UMT He uckniovancs
BbICOKMIA pUCK pa3BuTWs (obpo3a MneyeHn y MauMeHToB C
XPOHMYECKUM NaHkpeaTuToM. B ogHOM wWccnefoBaHum
OblMo  BLIBMEHO, YTO  [AMArHOCTMYECKAst — TOYHOCTb
cooTHowenuss ACT/ANIT wn FIB-4 Score otnnuanach B
3aBMUCMMOCTK OT Bo3pacTa [9]. [uarHocTnyeckas TOYHOCTb
cooTHoweHms ACT/ANTT 6bina Huxe y nuy Monoxe 35 ner,
a B rpynne crapwe 35 net cxoxa ¢ FIB-4 Score. Ho
cneundmnyHocTb FIB-4 Score Ha no3gHen ctaguu ¢nbposa
CHWXanacb nocne BospacTa 65 ner.

OrpaHuyeHus uccnepoBaHms.

Hale ogHOMOMEHTHOE MomepeyHoe PeTPOCTEKTUBHOE
UCCnenoBaHWe He MO3BOMAT B MONHOW Mepe OXBaTuTb
vactoty MAXBI B BUge dmbpo3a neyeHn y naLmeHToB ¢
[MarHo30M XPOHMYECKWA MaHKpeaTwuT, Tak kak Mbl Gpanm
AaHHble TOMbKO NaLMEHTOB, MOMyYaBLUMX CTaLMOHapHOe
nevenne B actposHTeponoriveckom otaeneHun YI HAO
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MYC u yuuTbiBanu [aHHble NaUMEHTOB C XPOHUYECKUM
naHkpeaTutom B ycrnosusx MMCIT.

3aknioueHue.
Puck ¢ubpoobpasosaHnst neyveHn y naLMEHTOB C
XPOHUYECKNM naHKkpeaTMToM  yBENWYMBaeTCs  C

npucoeguHeHnem MAXBT, ysennyeHnem WMT un ¢
Bo3pacToM. [lpumMeHeHWe B MpakTUKe TaKWX WHOEKCOB,
ACT/ANT, APRI index wu FIB-4 Score nossonut
CBOEBPEMEHHO HEJopOro BbISIBUTL  Hanuune ¢ubposa
MeYeH Yy NaUMEHTOB C XPOHUYECKUM NAHKPEATUTOM.
YuutbiBas ToT hakT, yto MAXKBI B cTagum cTeatosa valle
npoTekaeT BECCMMNTOMHO, 1 MOXET MPUBECTU K NO3HEMY
BbISiBNEHMIO (h1bpo3a neyeHn. Y Bpayeil obLueit npakTuku,
TEpaneBTOB W SHAOKPUHOMOrOB  AOmkHa  ObiTh
HACTPOXXEHHOCTb Ha puUCK 0BpasoBaHus hrbpo3a neyeHu
JaXe Mpu HOPManbHOM BECE MNaLWeHTa C XPOHUYECKAM
naHkpeaTutom. 3To no3BormMT B Oygylem MOBbICUTL
pesynbTaTMBHOCTL  Tepanuu W NPOCUNAKTUKA  TaKoro
OCMOXHEHNS, KaK LMPPO3 NEYEHM.

UcmoyHuk ¢puHaHcuposaHusi

UccnedosaHue u nybnukayus cmambU OCYUECMBNEHb! Ha
JUYHble cpedcmea agmopoe.

Kongpnukm unmepecos

Asmopbi  OaHHOU cmambu nodmeepdunu omcymcmeue
KOHGh/IUKMa UHmepecos.

BbipaxeHue npusHamensHocmu

Bbipaxaem 6nazodapHocmb pykogodcmey HAO
«Meduyunckuti yHusepcumem Cemeli», Pecnybnuka Kasaxcman,
3a npedocmaeneHHy0 MamepuanbHO-mexHuyeckyo basy ons
nposedeHusi uccnedosaHus U nod0epkKy Ha ecex amanax
npogedeHust pabomi.
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Abstract

Actuality. The number of human immunodeficiency virus (HIV)-infected patients with active tuberculosis (TB) and
multiple/extensive drug resistance has increased in recent years. Backup drugs with high hepatotoxicity are used in the
treatment regimens of this category of patients. Identification of markers of adverse events in the form of hepatotoxicity by
determining the type of acetylation in patients with HIV infection and TB when prescribing drugs metabolized by NAT2
enzyme may influence the selection of optimal doses and reduce the toxic effect on the liver.

The aim of the research was to determine the features of N-acetyl-transferase 2 (NAT2) gene polymorphisms in HIV-
infected patients with active tuberculosis with advanced drug-induced liver damage.

Materials and methods. NAT2 genotype and haplotype determination was performed in 151 TB/HIV-infected patients
receiving drugs with different types of acetylation. Determination of allele frequencies for six single nucleotide polymorphisms
(SNPs) of the genotype was used by real-time PCR, allele verification was confirmed by pyrosequencing using the
AmpliSense® Pyroskrin PHARMA-screen-2a reagent kit. Analysis was performed using IBM SPSS Statistics 29.0.2.0.
significance of differences in frequency distribution of variables was used for Pearson's Chi-square criterion. It was used as a
measure of relative risk with a regression confidence interval of 95% and a significance level of 5% (p <0.05). Reliability of
differences in median values was determined based on the Mann-Whitney criterion for two groups, the Kraskell-Wallis
criterion for multiple comparison of groups (p <0.05).

Results. A larger proportion of patients were found to have a slow type of acetylation (57.6%). Among the haplotypes
causing the slow type of acetylation the most frequent were haplotypes NAT2*5B (48.3%) and NAT2*6A (40.2%). The
observation showed more frequent increase of aminotransaminase activity from 3 to 10 norms from the upper limit in patients
with slow type of acetylation of the NAT2 enzyme gene. They accounted for 43.7% of the total number of identified cases of
the slow type of acetylation. The median value of aminotransaminase levels was significantly higher in patients with slow
type of acetylation compared to patients in the fast acetylation group (p < 0.0001).

Conclusions. Slow type of acetylation should be considered a high risk factor for hepatotoxicity in TB/HIV patients when
prescribed anti-TB drugs. Data on isoniazid acetylation and NAT2 genotypes can be used to improve treatment quality and
reduce the risk of isoniazid toxicity in TB treatment.

Keywords. hepatotoxicity, tuberculosis, HIV, acetylation type, isoniazid, NATZ.
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MOJIMMOP®U3M rEHA NAT2 - ®AKTOP PUCKA
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1 ®rAOY BO «Poccuiickuii HauMoHasbHbIN UccnefoBaTeNbCKMA MeAULIMHCKUIA yHuBepcuteT um. H.U.
Muporosa» MuHagpaBa Poccuum, r. MockBa, Poccuiickasa ®egepaums;
2HAO «MeguumHckuit yHuBepcuteT Cemelin», r. Cemenr, Pecnybnuka KasaxcraH.

AkTtyanbHocTb. B nocnegHue rofbl YBEMMYUNOCH YUCAO MH(ULMPOBAHHBLIX BUPYCOM MMMYHOAeduuMTa YenoBeka
(BMY) naumenToB ¢ akTuBHbIM TyGepkyne3om (Th) M MHOXECTBEHHOW/LUIMPOKON NEKapCTBEHHOM YCTOMYMBOCTHIO. B cxemax
neyveHnss AaHHON KaTeropiun 6OMbHbIX UCMONB3YKOTCH pe3epBHble NpenapaThl C BbICOKOWM renaToTOKCUYHOCTHI0. BhisiBneHue
MapKepoB HeXenaTenbHbIX ABMEHWA B BUAE renaToTOKCUYHOCTU MyTEM OnpefeneHns Tuna aueTunupoBaHus y BonbHbIX
BAY-uHbekumen 1 TyGepkynesom npu HasHauyeHWW npenapatoB, meTabonusupylowmxcs depmeHtom HAT2, moxeT
MOBMNSATL Ha NoABOp ONTUMANbHbIX [03 U CHU3UTb TOKCUYECKOE AECTBUE HA NEYEHD.

Llenb uccnepoBaHma - onpegenuts ocobeHHocTn nonumopduama reHa N-auetuntpaHcdepassl 2 (NAT2) y BUY-
MHULMPOBaHHBIX 60MbHbIX aKTUBHBIM TYHEPKYNE30M C pacnpoCTpaHEeHHbIM NEKapCTBEHHBIM MOPAXKEHUEM NEYEHM.

Matepuansl M metoabl. OnpegeneHue reHotuna w rannotuna NAT2 nposegeHo y 151 GomeHoro TB/BUY,
nonyyasllero npenapatbl C PasNWyHbIMM TUNAMK  aueTUNMpOBaHUA. [ns onpefeneHus 4acToT annenen LWeCTU
OLHOHYKNEOoTMAHbIX nonmumopduamoB (SNP) reHotuna ucnonb3oBanu Metoq [NLIP B peanbHoM BpemeHW, BepudmKaLyo
anneneit NoATBepXaanu MeToAOM NMUPOCEKBEHMPOBAHWS C UCMONb3oBaHWEM Habopa peareHToB AmpliSense® Pyroskrin
PHARMA-screen-2a. AHanus nposoguncs ¢ ucnonb3osaHuem IBM SPSSStatistics 29.0.2.0. [JocToBepHOCTb pasnunymii B
YaCTOTHOM pacrnpefeneHn NepemMeHHbIX WCMoMnb3oBanac Ans Kputepus xu-kBagpat [upcoHa. Ero wcnonb3oBanu B
Ka4yeCTBE Mepbl OTHOCUTENBHOMO pUcka C AOBEPUTENbHLIM WHTEpBanom perpeccun 95% u ypoBHeM 3HaummocTu 5% (p
<0,05). [JlocToBEPHOCTb Pa3nnymii MEAMAHHBIX 3HAYEHWUA onNpesensnyu Ha OCHOBE KpuTepnst MaHHa-YWUTHU ans gByx rpynn,
kpuTepus Kpackena-Yonnuca ans MHOXeCTBEHHOTO cpaBHeHms rpynn (p<0,05).

MonyyeHHble pe3ynbTaTtbl. Y 60MbLleit YacTy OONMbHbIX BbISIBNEH MEANEHHbIN TN aueTunuposanus (57,6%). Cpeam
ranmnoTuMOB, Bbl3bIBAIOLMX MEANEHHbIN TUM aLeTUNMpPoBaHus, Hanbonee YacTo BeTpeyanucs rannotunsl NAT2*5B (48,3%)
n NAT2*6A (40,2%). HabniogeHue nokasano bonee 4actoe NOBbILIEHWNE aKTUBHOCTM aMUHOTpaHcamuHas ot 3 go 10 Hopm
OT BEPXHEN rpaHuLibl Y NaLMeHTOB C MeASIEHHbIM TUMOM aLeTUnMpoBaHus reHa depmenta NAT2. Ha ux gonio npuwrock
43,7% oT 0o0Wero yncna BbISBMEHHLIX CIy4yaeB MEANIEHHOTO TUMa aueTunMpoBaHus. MeamaHHOE 3HayeHWe YpOBHS
amMMHOTpaHcamuHa3 Oblno [OCTOBEPHO BbIWIE Y MALUMEHTOB C MEAJIEeHHbIM TUMOM aLUETUIMPOBAHWA MO CPABHEHWID C
nauumeHTamu B rpynne GeicTporo aueTunuposanms (p < 0,0001).

BbiBoabl. MeaneHHbIN TN aLeTUnMpoBaHns CneayeT paccMaTpuBaTh Kak BbICOKMIA (hakTOp pucka renaToTOKCUYHOCTU
y 6onbHbiX TB/BWY npu HasHaveHnn npoTuBoTY6epkyneaHbix npenapatoB. [aHHble 00 aueTunupoBaHuM W3oHWasuga
reHoTunax NAT2 moryT ObiTb WCMOMb30BaHbl ANS YAYYLWEHWS Ka4yecTBa JIEYEHWS U CHIKEHWS puCKa TOKCMYHOCTM
“30HMa3uaa npu neveHun Tybepkynesa.

Knroyeenie ciosa. 2enamomokcuyHocmb, mybepkynes, BUY, mun ayemunuposarus, uzoHuasud, NATZ.

TyniHgeme
NATZ2 rEHI NOJIMMOP®U3MI AKTK-XK¥KMNMACHDI

OHE TYBEPKYJ13 MEHEH KOC UHO®EKLIUAJNIAHFAH
HAYKCTAPOAfbI TOYEKEJ ®AKTOPDI
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©3ekTiniri. CoHfbl XKblnaapsl agamHblH, UMMYH Tanwbinbiebl BUPYCbIH (AWTB) xykTbipraH, 6encenai Ty6epkynesdeH
XaHe OipHelle / 9KCTEHCWBTI [apire TesiMpiniriveH ayblpaTblH HaykacTapAblH, CaHbl apTTbl. [enaToTOKCKKambIK acepi
XOFapbl PE3epPBTIK NpenapaTTap NauMeHTTEPAiH OCbl caHaTbiH eMaey pexumaepinae kongadbinagbl. NAT2 depmeHTiMeH
meTabonusgeHeTiH npenapatTapdbl TafanmbiHaay kesiHge AWUTB-uHgekumsicel xoHe TybepkynesbeH aybipaTblH
HayKkacTapfa aueTUngeHy TyPiH aHbIKTay apkbirbl renaToybITTbIIbIK, TYPIHAET XafbIMChI3 KyObinbiCTapablH, MapKepnepiH
aHbIKTay OHTaWNbl f03anapabl TaHgayFa acep eTyi xaHe baybipra ybITTbl 9CEPIH TOMEHAETYi MyMKiH..

3eptTeyain, Makcatbl benceHai Ty6epkynesi 6ap AUTB xykTbipraH Haykactapga n-auetuntpaHcdepasa 2 (NAT2)
reHiHiH, nonMMopu3MaepiHiH, epekLLenikTepiH aHbikTay Bonabl.ecipTkigeH TybliHaaraH 6aybipablH, 3aKbIMAaHYbI).

Matepuangap meH apictep. NAT2 reHoTwni MeH rannoTWniH aHbIkTay aueTUnaeHydiH, apTypni Typnepi 6ap
npenapatTtapabl kabbingaraH Tybepkynes / AUTB xykToiprad 151 naumeHTTe Xypriingi. FeHoTunTiH, anTbl 6ip HykneoTnaTi
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nonumopcpuami (SNPs) yLwiH annenb xuinikTepiH aHbikTay HakTbl yakbiTTassl [TP 9[ICIMEH kongaHbingel, Annenbai
Tekcepy AmpliSense® Pyroskrin PHARMA-screen-2a peareHTTep XuHafbl apKpiibl MMPOCEKBEHUPIEY apKpifbl pacTanmsl.
TAJIJAY IBM SPSS Statistics 29.0.2.0 kemerimeH xyprisinai. NMMpCcoHHbIH, Xu-KBagpaT KpUTEPUIi YILIH alHbIManbinapablH
XMINIKTIK TapanyblHAarbl anibipMaLLbINbIKTapAblH, MaHbI3bl NaiganaHbingbl. On perpeccusisa ceHiMmainik apanbiebl 95%
XaHe MaHbl3dbinblk AeHreni 5% (p <0,05) GonaTblH CanbiCTbipManbl Tayeken efllleMi peTiHae naiganaHbingbl.
MenuaHanblk MaHAepaeri anbipMallbinbIkTapablH, ceHimainiri Eki Tonka ApHansaH MaHH-YWUTHW KpuTepuii, Tontapabl
BipHeLue peT canbicTbipy YwiH Kpackenn-Yonnuc kputepuiti Herisige aHbiktangb! (p <0,05

Hatuxenep. MauveHTttepaix ken beniriHae auetunaeHyain 6asy Typi aHbikTangbl (57,6%). Auetungeryain 6asy TypiH
TyablpaTblH rannoTunTepai, iwiHae eH xwi kesaeceTiHi NAT2*5b (48,3%) xaHe NAT2*6a (40,2%) rannotuntepi 6ongpl.
bakpinay NAT2 depMeHTi reHiHiH, aueTungeHyinin, 6asy Typi 6ap empenywinepae aMmuHoTpaHcamuHasa 6enceHainiriHiy
Xofaprbl WwekTeH 3-TeH 10 Hopmara [eiH XuWipek XorapbinafaHbiH kepceTTi. Onap auetunaeHypin, 6asy TypiHin,
aHblKTanfFaH KafdainapbiHbiH, Xanmbl CaHblHbiH, 43,7% Kypagbl. AMWHOTpPaHCaMWHa3a [AeHremiHiH, opTawa MaHi
auetungeHygis, 6asy Typi Gap empgenywinepge xbingam auetungeHy ToOblHAafbl emaenywinepmeH canbICTbipraHaa
anTapnblkTait xorapsl 6ongsl (p < 0,0001).

KopbITbiHAbI. AueTunaeHyain, 6asy TypiH TyGepkynesre kapCbl npenapattapabl TafanblHoafFaH kesge Tybepkynes /
A/TB-mMeH ayblpaTblH HaykacTapda renaToybITTbiMbIKTbIH, XOFapbl Kayin (akTopbl peTiHOe KapacTblpFaH XXeH.
M3oHnasmaTi auetungey xsHe NAT2 reHoTunTepi Typanbl AepekTepai emaey canacbiH XakcapTy XasHe Tybepkynesai
emaeyae N30HMa3NATIH, YbITTbIMbIK KayniH asaiTy ylUiH naigananyFa 6onagbl.

TyliiHOi ce3dep. 2enamoybimmbinbik, mybepkynes, AUTB, auemundeHy mypi, uzoHua3ud, HAT2.
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Introduction reducing the incidence of TB disease. isoniazid is effective

According to the results of 2023, Russia recorded a  in reducing TB incidence both alone and in combination
historical minimum of TB morbidity and mortality, but the ~ with ART [4]. Unfortunately, INH, which plays an important
disease requires constant monitoring and control, as in  role in TB therapy, is associated with hepatotoxicity,
some regions of Russia there is still a rather unfavorable  Approximately 10-20% of patients taking INH experience a
situation [1]. And, despite the successes in the fight against ~ temporary increase in serum alanine aminotransferase
TB in Russia, as well as worldwide, there have been certain (ALT) levels. Most patients can adapt to it and serum ALT
shifts in the structure of the tuberculosis process that  levels return to normal without discontinuation of the drug,

significantly affect the epidemiologic situation. First of all,  while some patients (1-3%) develop severe liver damage up
this is due to the annual increase in the proportion of  to liver failure [3].
patients with active multidrug-resistant and extensively The cause of hepatotoxicity seems to be intermediate

drug-resistant TB (MDR/XDR-TB) with an indicator of about ~ products of INH metabolism. Thus, the main pathway of
30% of all TB cases [2]. In addition, HIV patients are 21 INH metabolism includes acetylation to acetylisoniazid
times more likely to get TB than people without HIV and are ~ catalyzed by hepatic and intestinal enzyme N-acetyl-
at the highest risk of developing MDR/XDR-TB. At the same  transferase 2 (NAT2) followed by hydrolysis to
time, TB is the most common disease among those infected ~ acetylhydrazine. Acetylhydrazine is oxidized by cytochrome
with HIV, including those receiving antiretroviral therapy =~ P4502E1 (CYP2E1) to form hepatotoxic intermediates [5].
(ART). This requires the combined administration of a large ~ These active metabolites can destroy hepatocytes either by
list of drugs with high hepatotoxicity [3]. The development of  disrupting cellular homeostasis or by triggering immunologic
idiosyncratic hepatotoxicity is a complex process involving  reactions in which active metabolites that bind to
both parallel and sequential events that determine the  hepatocyte plasma proteins can act as haptens. Another
direction of the pathways, the extent of liver damage and its ~ metabolic pathway involving NAT2 involves the formation of
outcome. toxic metabolites by direct hydrolysis of INH to the potent

Among first-line antituberculosis drugs, isoniazid is a  hepatotoxic hydrazine. Differences in INH-induced toxicity
key drug and is widely used in the treatment and prevention have been attributed to genetic variability in several loci
of TB, showing selective antimicrobial activity against such as NAT2, CYP2E1, GSTM1, and GSTT1, which
Mycobacterium tuberculosis. isoniazid is effective in  encode drug-metabolizing enzymes [6].
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The rate of INH acetylation varies from patient to patient
and is divided into three phenotypic groups: slow, intermediate,
and fast acetylators. Certain alleles of genetic polymorphisms
determine different degrees of NAT2 activity and individual
acetylation profile. Several clinical studies have shown that
slow acetylators cause the risk of adverse reactions due to the
toxicity of high concentrations of isoniazid metabolites, which
can lead to hepatotoxic effects caused by INH [7, 12]. On the
contrary, when rapid acetylators are used, the concentration of
active drug decreases rapidly and this affects the success of
treatment in the form of lack of efficacy [9, 11]. NAT2 activity
status is associated with haplotypes consisting of several single
nucleotide polymorphisms (SNPs) in the NAT2 gene [8].
Generally, single nucleotide substitutions in NAT2 usually result
in low N-acetylation activity, decreased NAT2 expression, or
instability of the enzyme. The wild-type NAT2*4 allele, which
has no single nucleotide substitutions in NATZ, is associated
with a rapid acetylator phenotype [10].

Studies of the influence of NAT2 genotypes on INH
metabolism allow to increase the effectiveness of treatment;
at the same time, side effects associated with this drug can
be minimized, which determines the relevance of further
studies.

The aim of the research was to determine the
peculiarities of NAT2 gene polymorphisms in HIV-infected
patients with active TB with advanced drug-induced liver
damage.

Materials and methods

The research conducted in the period 01.01.2021-
12.12.2022 at the "National Medical Research Center of
Phthisio-pulmonology and Infectious Diseases" of the
Ministry of Health of the Russian Federation and in the
Department of Insectology, head Dr. M.D. Kaminsky G.D.,
and Director of the Federal State Budgetary Institution
"National Medical Research Center for Phthisiopulmonology
and Infectious Diseases" of the Ministry of Health of the
Russian Federation (FGBU "NMRC FPI" of the Ministry of
Health of Russia), Dr. Professor Vasilieva I.A. on the basis
of CINIE the development and approbation of methods for
allele determination was carried out.

The Research was approved by the Research Ethics
Committee of the Federal State University N.I. Pirogov RNIMU
of the Ministry of Health of Russia in accordance with protocol
No. 5 of "29" 12.2020. All Research participants signed an
informed consent form as required by the ethics statement
contained in the resolution dated 01.04.2016 N 200n of the
Ministry of Health of the Russian Federation.

The Research took into account the results of 151
patients with TB/HIV infection who were prescribed drugs
metabolized by the NAT2 enzyme.

Genotypes associated with the type of acetylation (fast,
slow and intermediate) were determined in samples of
biological material (venous blood). The data of genetic
analysis were compared with clinical and laboratory
parameters in patients.

When evaluating NAT2 haplotypes, a risk factor for
toxicity in the form of transaminase levels above 3 norms
from the upper limit (UL) was taken into account. At the
beginning of therapy in all patients, aminotranaminase
activity indices were within normal values.

To determine alleles of single nucleotide
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polymorphisms, real-time PCR method was used; the
verification of the method was confirmed by pyrosequencing
using the reagent kit "AmpliSense® Pyroscreen PHARMA-
screen-2a" (RU No. FSR 2012/13246).

To determine haplotypes and acetylation type, the
Internet resource "NAT2 Calculator"
(http://shtest.evrogen.net/NAT2/) was used.

Statistical analysis

Data were stored in a database, for this study. All data
were entered twice to determine possible outcomes. Analysis
was performed using IBM SPSS Statistics 29.0.2.0.
significance of differences in frequency distribution of variables
was used for Pearson's Chi-square criterion. It was used as a
measure of relative risk with a regression confidence interval of
95% and a significance level of 5% (p <0.05).

Reliability of differences in median values was
determined based on the Mann-Whitney criterion for two
groups, the Kraskell-Wallis criterion for multiple comparison
of groups (p <0.05).

Results
Table 1 shows the frequency distribution of clinical
parameters and genotypes in HIV-infected and TB patients
on ART/PTT therapy with liver damage.

The patient group was represented by individuals aged
18 to 65 years (median 41.6 years), of whom 53 (35.1) were
female and 98 (64.9%) were male.

According to the evaluation of acetylation type, slow
type was found in 87 (57.6%) patients, intermediate type in
48 (31.8%) patients, and fast type in 12 (7.9%) patients.
Acetylation type could not be determined for another 4
(2.7%) patients (Figure 1).

Not found
P %

Figure 1. Proportion of patients according
to the type of acetylation, %

The captions are poorly visible, it is better to give this
figure before the table

The most frequent haplotypes were NAT2*5B, NAT2*5U,
NAT26A, NAT2*5U, NAT2*5C, NAT2*5KA, NAT2*4.
Among the haplotypes responsible for the slow type of
acetylation (n=87), haplotypes NAT2*5B (48.3%) and
NAT2*6A (40.2%) were the most frequent (Table 1).

Among the intermediate acetylation haplotypes (n=48),
NAT2*5U (83.3%) was the most frequent and the rapid
acetylation haplotype (n=12) was NAT2*4 (91.6%). (Table

2). Therapy included isoniazid, rifampicin, ethambutol,
pyrazinamide,  bedaquiline,  linezolid,  clofazimine,
cycloserine, ethionamide, prothionamide, levofloxacin,
moxifloxacin, PASC, streptomycin, kanamycin,

capreomycin, imipenem/cilastatin, meropenem, lamivudine,
dolutegravir, tenofovir, emtricitabine, efavirenz, darunavir,
ritonavir, raltegravir, etravirine at standard doses.
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Table 1.
Frequency distribution of biological and clinical parameters in HIV-infected and TB patients on the background of
therapy with ART/PTP with liver damage Hepatotoxicity.

N=151 HIV/TB, HIV, TB Person’s chi-square criteria value P

Categories ~ No % (n) Yes % (n), value P

Gender Male 68 (67) 31 (31) .35

Female 75 (40) 24 (13)

Age >40 years 70 (65) 29 (30) .88

<40 years 71 (42) 28 (14)

CD4+ > 200 cells/uL 77 (42) 22 (12) .01a

HIV RNA Not detected 75 (101) 24 (12) <.001%a

Detected 33 (6) 66 (32)

HCV RNA Not detected 77 (95) 22 (16) <.001*a

Detected 42 (12) 57 (28)

HBV DNA Not detected 70 (100) 29 (2) .68

NAT-2 phenotypes Intermediate 72 (37) 27 (17 .04a

Fast 73 (12) 26 (20)

Slow 56 (87) 43 (87)

NAT2 alleles NAT2*12C 50 (4) 50 (13) .82

NAT2*4 72 (3) 27 (6)

NAT2*5A 50 (4) 50 (14)

NAT2*5B 70 (21) 29 (3)

NAT2*5C 100 (20) 0 (1)
NAT2*5R 80 (34) 20 (1)

NAT2*5U 61 (6) 3
NAT2*6A 77 (8

NAT2*7B 60 (2) 40 (2

8 (4)

) 22 (5)

NAT276J 66 (4) 33 (5)
) 40 (2)

9)3

HIV/TB diagnosis 60 (39) 39 (25) .04*a

HIV 83 (26) 16 (5)

Type of liver lesion (Rucam-scale) None 72 (108) 27 (27) 0.48

Hepatocellular 75 (31) 25 (30)

Cholestatic 55 (43) 44 (34)

Mixed 80 (34) 20 (8)

RUCAM scale for assessing the likelihood of drug-induced liver injury DILI / HILI Excluded

Unlikely 100 (1) 0 (0)

Probable 50 (45) 50 (43)

Probable 75 (113) 25 (38)

Determined 63 (59) 36 (49)

Duration of ART Before hospitalization 75 (6) 25 (14) .11a

During hospitalization 72 (89) 28 (23)

Duration of PTP Before hospitalization 64 (43) 35 (34) .15a

During hospitalization 70 (%2) 29 (5)

ART combination 2 NRTI+ 1 NNRTI 76 (43) 23 (23) .03a,*

2 NIOT+ 1 IP/dr. 60 (42) 39 (14)

Others 28 (17) 71 (3)

PTP scheme HRZ 75 (26) 25 (5) .05a,"

HRZE 50 (45) 50 (15)

MLU 76 (9) 23 (9)

SCHLU 56 (16) 43 (5)

Emperic 40 (9) 60 (7)  TB 75 (42) 25 (14)
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Table 2.

Frequency of detection of haplotypes causing a certain type of acetylation.

Acetylation type NAT2*4 NAT2*5U NAT2*5B NAT2*5C NAT2*5KA NAT2*6A

Slow (n=87) - 5 (5.7%) 42 (48.3%) 2 (2.3%) 3 (3.5%) 35 (40.2%)

Intermediate (n=48) - 40 (83.3%) 4 (8.3%) 4 (8.3%) 4 (8.3%)

Rapid (n=12) 11 (91.6%) 1 (8.4%)

The observation showed more frequent increase of
aminotransaminase activity from 3 to 10 VGN in patients
with slow type of acetylation of NAT2 enzyme gene, their

120
100
» R
60
40 75,9
20
0 2.3
Slow
= Above 10 ULN 21.8
from 3-10to ULN 75,9
mto 3ULN 2.3

share was 43.7% of the total number of detected cases
of slow type of acetylation (Fig. 2).

16,7
I :

188
56,3

Intermediate Rapid Undified
18,8
56,3 16,7 50
25 83,3 50

Figure 2: Distribution of patients depending on the ratio of acetylation type and aminotransaminase level, %.

A high VGN (more than 10) was detected in 22% of
patients with the slow type of acetylation of the NAT2
enzyme gene.

Among patients with the intermediate type of acetylation
(n=48), an increase in aminotransaminase levels from 3 to 10
VGN was also most often registered - in 56.3% of the total
number of detected cases of the intermediate type of
acetylation. High aminotransaminase activity (more than 10
VGN) was detected in 18.8% of patients with intermediate
type of NAT2 enzyme gene acetylation, low (up to 3 VGN) - in
25%.

Among the patients with rapid type of acetylation (n=12)
the level of aminotransaminases within the limits of up to 3
VGN was registered most often - in 83,3% of the total
number of detected cases of rapid type of acetylation.
There was no high index (more than 10 VGN) in patients
with the rapid type of acetylation of the NAT2 enzyme gene;
the median index (from 3 to 10 VGN) was registered in
16.7% of patients in this group.

The median value of aminotransaminase activity was
statistically significantly higher in patients with slow type of
acetylation in comparison with this index in the group of fast
acetylation (U=76, p=0.00002) (Fig. 3). What does the U
stand for?

There was also a difference between the groups of
patients with slow and intermediate acetylation types with a
predominance of marked hyperenzymemia in patients with
slow acetylation type (Median ALT value 237 U/L in slow
type and 85 U/L in intermediate type, U=1580, p=0.009).
Accordingly, between the groups of patients with
intermediate and fast types of acetylation, a significant
predominance of ALT level was found in patients with
intermediate type of acetylation (U=110, p=0.001).

Isoniazid is highly effective in the treatment of tuberculosis.
However, it can cause liver damage and even hepatic failure.

21

Isoniazid metabolism is thought to be associated with
hepatocellular-type liver damage, which is characterized by a
marked increase in ALT levels (more than 10-fold HGN). NAT2
is the predominant enzyme that catalyzes the acetylation of
isoniazid. The presence of slow acetylator alleles has a higher
risk of hepatotoxicity of the drug.

B Slow
M Undified

H Intermediate

M Rapid

b_.

Figure 3. Aminotransaminase levels (Me)
depending on the type of acetylation.
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Discussion of results

According to the data obtained, the majority of patients
with an increase in aminotransaminase activity from 3 to 10
VGN were found to have a slow or intermediate type of
acetylation with a predominance of NAT2*5B, NAT2*6A
(slow type) NAT2*5U (intermediate type) haplotypes.
Among npatients with the fast type of acetylation,
aminotransaminase levels of up to 3 VGN were more
frequently recorded. All the differences found between
hyperenzymemia and acetylation types were significantly
significant (p<0.05). Also the study showed that hypotoxicity
was most common on ART and PTV therapy with HIV
infection with and tuberculosis, low CD4+ kL, active HIV
viruses, active HCV RNA, combination of ART with NNRTIs
and Pls, PTP regimen energizing drugs.
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Figure 4: Proportion of patients according to the diagnosis of hepatotoxicity, %
(from 3-10 to ULN Aminotransaminase)

Conclusion

Slow acetylation type is an important risk factor for
hepatotoxicity in patients with TB/HIV infection. Data on INH
acetylation and NAT2 genotypes can be used to improve
the quality of treatment, because by taking into account the
acetylation type depending on the NAT2 haplotype, the
optimal drug dose can be selected, which will have a direct
impact on the reduction of hepatotoxicity.
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r. BapHayn, Poccuiickaa ®epepaums.

Pestome

BBepeHune. Ha kayecTBo xu3nu (KXK) naumneHToB ¢ XpoHWdeckum naHkpeaTutom (XIT) MOXET NOBAMATb pasnuyHble
hakTopbl, yCTaHaBNMBas KOTOPbIX MOXHO ONpeaenuTb NyTh yNy4LleHus peabunutawmum npu 4aHHoN naTonorum.

Llenb. V3yuntb ka4ecTBO XM3HW BOMBHBIX C XPOHUYECKAM MaHKPEATUTOM.

Matepuanbl u wmeToabl: [IM3aiiH uCCregoBaHWst — MPOCMEKTMBHOE MomepeyHoe wccneposaHne. [posegeH
counonoriyeckun  onpoc cpean 159 nauweHtoB ¢ X[, NpOneYeHHbIX B TracTPOSHTEPONIOTMYECKOM OTAENEHWM
YHMBepCMTETCKOro rocnutans Hekommepyeckoro akumoHepHoro obuyectsa «MeauunHckuin YaneepcuteT Cemei» B neprog
¢ 2022 no 2023 rogpl. [ins onpeaeneHns MeauUMHCKNX, CoUManbHbIX XapakTepUCTUK MCnonb3oBaHa paspaboTaHHas aHkeTa
ANs nauueHToB ¢ naHkpeatuToM. KK 60MbHBIX 13y4eHO € ncnonb3oBaHnem onpocHuka SF-36. [1ns BbisBneHus genpeccun
W TPEBOXHOCTM Yy GOMbHBIX WCMONMb30BaHbI OMPOCHWKM: Lukana Aaenpeccun beka, Tect ompocHuk Cnunbepra.
CraTtucTmyecknini aHanu3 NpoBOAWNCS C UCMOMb30BaHMeM nporpammHoro obecneyenns SPSS sepcun 20.0, npu p<0,05
pesynbTaTbl CYUTANNUCL CTATUCTUYECKU 3HAUUMBIMA.

Pesynbtatbl. KX OonbHbix ¢ XIT cHuxeHo kak mo dmsnyeckomy (40,14+8,25), Tak W no mcuxonoruyeckomy
(44,85+8,75) komnoHeHTam 300poBbs. Huskue nokasatenu KXK no Lwkanam «ponesoe usnyeckoe gyHKLUOHMPOBaHUE»
(46,04+19,23), «poneBoe amoLWOHaNbHOE (yHKUMOHMpOBaHue» (49,49+19,58) ceugeTenbCTBYET O HU3KOM KoMmdopTe
CYLLECTBOBaHWS. YCTAHOBNEHO BIWSH/E Ha OTAeNbHbIe nokasaTeny KX nonoso3pacTHOro coctaBa, CoLmarnbHOro cTaTyca,
(DU3NYECKOM aKTUBHOCTW, OBOCTPEHWst W  AnuTENbHOCTM 3aboneBaHusi, HaGMIOLEHUs Bpayell,  COMyTCTBYHLLMX
3aboneBaHuil 1 NCUXONOrMYeCcKoro craryca.

BbiBoabl: Bo3spact 60 net u crapwe, MHBanuMaHocTb, Oe3pabotuua, Hu3kas uanyeckast akTUBHOCTb, Hanuune
COMYTCTBYHLLETO XMPOBOTO renaro3a, XenyHoKaMeHHOW GOonesHu, XOMeumucTuTa, OXUPeHus, Lenpeccuu, TPEBOXHOCTH,
yactble 000CTpeHMs U AnUTensHOCTb 3abonesaHust Bonbwe 10 net, oTCyTCTBME HAbMIOOEHWS Bpauven CyLEeCTBEHHO
cHukaeT KX 6onbHbIx ¢ XIT.

Knroyeebie crosa: XpoHuU4eCKUl naHKpeamum, Ka4ecmeo XU3HU.
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Introduction. The quality of life (QoL) of patients with chronic pancreatitis (CP) can be affected by various factors, by
identifying which it is possible to determine ways to improve rehabilitation for this pathology.

Aim. To study the quality of life of patients with chronic pancreatitis.

Materials and methods. Study design: prospective cross-sectional study. A sociological survey was conducted among
159patients with various forms of CP treated in gastroenterology department of the University Hospital of the Non-Profit
Joint Stock Company "Semey Medical University" (UH NJSC "SMU") in the period 2022-2023years. To determine medical
and social characteristics, a developed questionnaire for patients with pancreatitis was used. The QoL of patients was
studied using the SF-36 questionnaire. To identify levels of depression and anxiety in patient’s questionnaires were used
(Beck Depression Scale, Spielberg questionnaire). Statistical analysis was performed using SPSS software version 20.0,
and results were considered statistically significant when p<0.05.

Results. The QoL of patients with CP are reduced both in terms of physical (40.14+8.25) and psychological
(44.85£8.75) components of health. Low QoL indicators on the scales “role physical functioning” (46.04£19.23), “role
emotional functioning” (49.49+19.58) indicate a decrease in the index of comfortable existence. Influence of age and gender
composition, social status, physical activity, exacerbation and duration of the disease, medical observation, concomitant
diseases, and psychological status on certain criteria of QoL was established.

Conclusions. Age 60 years or older, disability, unemployment, low physical activity, presence of concomitant fatty
hepatosis, cholelithiasis, cholecystitis, obesity, depression, anxiety, frequent exacerbations, and duration of the disease for
more than 10years, lack of medical supervision significantly reduces the QoL of patients with CP.

Keywords: chronic pancreatitis, quality of life.
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1 «Cemen MmeguumMHa yHuBepcuteTi» KeAK, Cemein K., KazakctaH Pecny6nukacsl.
Zpecent depepauuscbiHbIH [JleHcaynbiK caKkTay MUHUCTPIITiHIH «AnTan MeMnekeTTik MeguuUuHa
yHuBepcuTteTi» XKb PMBBBEM, BapHayn K., Pecen ®egepauuschbl.

Kipicne. Cosbinmanbl naHkpeaTUTNeH aybipaTbliH HaykacTap eMip Cypy canackbliHa acep eTeTiH cebentepgi 3epTTen,
OHaNTYAbIH, YTbIMAbI X0NAapblH aHbIKTayFa 6onagsl.

Makcatbl. Co3blnManbl NaHkpeaTUTNeH ayblpaTblH HayKacTapAblH eMip Cypy canachlH 3epTTey.

3epTTey MaTepuanbl xaHe agicTepi. 3epTTey AM3alHbl — NPOCNEKTUBTI kenpeHeH, 3epTTey. «Cemen MeauumMHa
yHuBepcuTeTi» KeAK yHuBepcuTeTTik rocnuTaniHib, racTposHTeponorusanblk 6eniminge 2022 — 2023 x.k. apanbiFbiHaa
cosbinManbl NaHkpeaTuTneH empaenreH 159 HaykacTapfFa oneymeTTiK cayanHama xyprisingi. HaykactapabliH
MeauLmMHarbIK, SneyMeTTiK cunaTTamMachiH aHblKTay YLUIH apHalbl cayarnHama KypacTbipbingbl. HaykactapabiH eMip cypy
canacbIH baranay ywin SF-36 cayanHamacsl KongaHabl. Haykactapgarsl Kyn3enic, yanbIMIWbINAbIK AEHTENiH 3epTTey YLUiH
CTaHOapTTbl cayanHamanap kongaHbingbl (bekTiH, kyisenic wkanackl, Cnunbepr cayanHamacel). 3epTTey HOTUKENEpiHiH,
cTatucTukanslk capantaysl SPSS 6armapnamacel 20.0 YCbIHBICBIH KonaaHbin xyprisingi, p<0.05 6onFanga HoTxenep
CTaTUCTUKArbIK alKbIH caHangp!.

Hatnxenepi. Co3binmansl naHkpeaTuTneH ayblpaTbiH HayKacTapiblH, emip cypy canackl gmsukansik (40,14+8,25),
neuxvkanslk (44,85+8,75) koMNoHeHTTep GOMbIHLA TOMEHIEreH. ©Mip Cypy canacblHbiH, «pengik huaukanbK KblaMeT»
(46,04+19,23), «pengik amoumnsanblk KbiameT» (49,49+19,58) kepceTkiwTepi OoMblHWA Hallapnaybl Haykactap emip
CYPYIiHIH, XaiCbl3ablFblH aHFapTadbl. HaykacTapablH emip cypy canacbiHblH Xeke KepCeTKILUTEpiHe XKachkl, XbIHbIChI,
aneymeTTiK CTaTycbl, uaukanblk BenceHpiniri, aypyoblH epLuyi XaHe y3aKTbifbl, Aapirepnep 6akbinaybl, KOCbIMLIA
aypynapbl XXaHe NCUXOMNOoruAnbIK CTaTyCbIHbIH SCEpPi aHbIKTanpl.

KopbITbiHAbI: Co3binmarnb! NaHKpeaTUTNEH ayblpaTbiH HayKacTapAblH, ©Mip Cypy canacbiH 60 xoHe ogaH YrKeH
acbl, MYTEAEKTIK, XYMbICCbI3AblK, TOMEH (u3ankanblk 6enceHainik, KocbiMWa Mainbl renaros, eT-Tac aypysl,
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XONEUMCTUT, ceMisgik, Kyi3enic, yanbIMIWbINAbIK, aypyablH xui epyi xaHe 10 XbingaH actam y3aKTbifbl, gapirepnep

GakbinaybiHaa 6onmaybl ailTapnbiKTai HalapnaTtagp!.

TytiHdi ce3dep: co3bimars! naHKpeamum, emip cypy canach!.
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BeepeHune. Xpoudeckuii naHkpeatut (XI1) sBnsetcs
XPOHWYECKIM PELMOVBIPYIOLLM BOCManuTENbHLIM
3aboneBaHneM MOMKENYOO4HON KEeNesbl, NOpaXatoLwmm ot 3
po 20% HaceneHus pasmuuHbix cTpaH mupa [19,20,24,30].
BaxHas meauko-coumanbHas 3Hauumoctb npobnembl X[
obycroBreHa €e  LUMPOKMM  pacmpoCTpaHeHWeMm  cpeau
TpymocnocobHoro Hacenenust [11]. 3a nocnegHue 10 net
ypoBeHb 3aborneBaeMoCT Cpean nuL MOMOAOro BO3pacTta
BbIpOC B 4 pasa. 3abonesaHne xapakTepuayeTcs AnUTenbHbIM

XPOHWUYECKUM,  MPOTPECCUPYIOLLAM  TEYEHMEM, HEraTMBHO
BIMSIOLMM  HA  kauecTBo ku3uu  (KOK) nauveHtoB u
MPUBOOSILMAM K YaCTWMHOW WM MOMHOW  yTpaTte

TpyaocnocobHocT. Mueanuamsauus npu XI gocturaeT 15%
[8]. OcobenHocTamn XI1 sBnslOTCH:  MporpeccupyioLLee
TEYEHWe C MOCTENeHHbIM  HApacTaHWEM 3KCKPETOPHOM W
SHOOKPUHHOM HELOCTAaTOYHOCTW, peLmanBipoBaHne Gomu
CMHOpOMa [WCrIencuu, Harmuume yrposbl OCIOXHEHUHA, Mpu
pa3BUTUN KOTOPbIX OTMEYAETCS CHWKEHME CrOCOBHOCTY
naumeHTa K MoBCeAHEBHON OEATENbHOCTM, HeobXoaMMOCTb
cobriofeHns  npaBurnbHOrO  0bpasa  KW3HW, MOCTOSHHOTO
npuema nekapcTs, OTkasa OT BPEOHbIX MpuBblYeK, BOS3Hb
YXYALEHNS!, YTO MOXET NPUBOAUTL K NOSIBNEHWIO Y NaLMEHTOB
TPEBOMM W enpeccuy, Borblune MaTepuanbHble 3aTpatbl Ha
npuobpeTerne nekapcts. [loatomy X[ xapaktepusyetcs
3HauMTENbHBIM Hapywenuem KK u coupanbHoro cratyca
BorbHbIxX [26].

Lenb wuccnepoBaHusa: W3yunTb KavyecTBO KU3HM
BOnNbHBIX C XPOHUYECKUM MaHKPeaTUTOM.

[u3aiiH nccnepoBaHUA: MPOCMEKTUBHOE NOMEPEeYHOe
nccnegoBaxue.

Matepuan u meToAbI MCCNIEAOBAHUS.

lMpoBeaeH coLmonoriyeckui onpoc cpeam 159 naumeHTos
¢ X[, nporneyeHHbIX B raCTPOSHTEPONOTUYECKOM OTAENEHUN
YHUBEpPCUTETCKOTO rocnuTans Hekommepyeckoro
akumoHepHoro  obwiectBa  «MeguupHCKMiA  yHUBEpCHTET
Cemeity (YT HAO «MYC») B nepuog ¢ 2022 no 2023 rogp!.

MporpaMma,  MHCTPYMEHTbl  ANS  NpOBefeHus
nccnenoBanus Obini 0gobpeHbl JIoKanbHBIM - 3TUYECKUM
komutetom ([TOK) HAO «MYC», npotokon Ned4 ot
20.12.2021r. OT BCeX Y4YaCTHMKOB MCCrenoBanust Obino
nomny4YeHo MHGOPMMPOBAHHOE corracue Mocne MOHOro
PasbsCHEHWS LENM WMCCMEeoBaHNs W MOATBEPXAEHUS
KOH(MAEHLMANbHOCTM NOMYyYeHHbIX JaHHbIX. PYKOBOACTBO
Y HAO «MYC», rge npoBoawnoch wWccrnegoBaHue
O3HAKOMMEHO C XOAOM MPOBEAEHWS UCCNefoBaHUs W He
MMEET BO3paXeHur O MyOGnuKauwuu aHHbIX B OTKPbITOM
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neyatn. [ns onpegeneHnst MeaMLMHCKWX, COoupanbHbIX
XapaKTepuUCTUK Hamu paspaboTaHa aHKeTa NS NauueHTOoB
C naHkpeaTUTOM. BanugHocTb aHkeTbl Obina OLeHeHa B
nunotHoMm uccnegoeadun Ha 20 naumeHtax ¢ XM, KK
BonbHbIX M3y4eHO C WUCMOMb3oBaHWeM onpocHuka SF-36,
BKITt0YatoLLEr0 36 BOMPOCOB, KOTOPbIE POPMUPYIOT 8 LuKan;
usnyeckoe  yHkumoHupoanme  (PF),  ponesoe
usnueckoe GyHkumoHupoBaHue (RP), dnsnyeckas Gonb
(BP), obwee 3popoBbe (GH), xu3HeHHas cuna (VT),
counansHoe  yHkumoHuposaHue  (SF),  ponesoe
amoumoHansHoe dhyHKuMoHupoBaHue (RE) v ncuxnyeckoe
3popoebe (MH). Wkanel PF, RP, BP n GH coctasnsitot
(uanyeckmin komnoHeHT 3goposbs (PCH), VT, SF, RE u
MH — ncuxudeckuit komnoHeHT 3aopoBbst (MCH). Obwywia
6ann no kaxgon Lwkane Bapbupyetcs ot 0 go 100. Yem
Bbilwe Gann, Tem nyywe KX [2,27]. Ans u3y4eHus Hannums
W YPOBHEM [ENpPeccun U TPEBOXHOCTM Yy DOMbHbIX
CMOMb30BaHbl  afanTMPOBaHHbIE  OMPOCHWKM:  LUKana
Aenpeccum beka [10], Tect onpocHuk Cnunbepra [6].

Kpumepuu 8kroyeHus nauneHToB B MCCeA0BaHME:

- NALWEHTbI C XPOHWUYECKMM NaHKpPeaTMTOM B BO3pacTe
18 neT n crapiue;

- pobpoBonbHOE  MHKOPMMPOBAHHOE
nawueHTa Ha yyacTue B UCcnegoBaHum.

Kpumepuu ucknrodeHusi NaLMeHToB U3 UCCNeA0BaHNS:

- NALWEHTbI C XPOHWUYECKMM NaHKpeaTMTOM B BO3pacTe
Jo 18 ner;

- 0TKa3 MaumeHTa oT y4acTus B UCCNEA0BaHUY;

- KpUTUYECKOe COCTOsHME BOMbHbIX (OCTPbI WMHGAPKT
MWOKapza, OCTPOE HapyLLEHWE MO3rOBOTO KPOBOOOPALLEHMSI);

- BorbHble €O 3nokayecTBeHHbIM npoueccom lII-IV craguit.

Mpw cTaTMCTMYECKOM aHanuse Ans NpoOBEPKM rpynn Ha
HOpPManbHOCTb  pacnpedeneHust  Obin  WUCMOMb30BaH
KpuUTEpUiA Konmoropoa-CmupHoBa. Onpegensnu
cregytolme nokasatenu: cpepHee apudmetuyeckoe (M),
CTaHgapTHas owubka (+m), CTaHAapTHOE OTKIOHEHWe
(SD). Ons konuyecTBEHHbIX NEPEMEHHbIX NPUMEHEHBbI: t -
kputepuin CTblofeHTa - ANs CPaBHEHUS! 2 HE3aBUCUMbIX
Tpynn, OAHOMAKTOPHbIA AWUCMEPCUOHHBIA aHanM3 — Ans
cpaBHeHus 3 u 6Gonee rpynn. CTtaTucTyecknin aHanms
MpoOBOAMNCA ~ C  MCMOMb30BaHWeM  MPOrpamMHOro
obecnevenns SPSS Bepcum 20.0, npu p<0,05 pesynbTarhl
CYMTANNCh CTAaTUCTUYECKU 3HAUMMBIMM.

PesynbTathbl MccnenoBaHus.

MeounuuHckasl, — coumMarnbHas M MCUXororudeckas
XapakrepucTuka 6onbHbIx ¢ XIM npeacraBneHa B Tabnuue 1.

cornacue
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Opnrm{anbnoe HCCJIeAOBAaHHUE

Tabnuya 1.

MeguuuHckas, coumanbHas U NCMXONorMyYeckas XxapakTepucTuka 60NbHbIX C XPOHUYECKUM NAHKPEaTUTOM.
(Table 1. Medical, social and psychological characteristics of patients with chronic pancreatitis).

Coumaanaﬂ 1 ncnxonornyeckas XxapakrepnucTtunka 60nbHbIX

Me,U,VILlIAHCKaﬂ XapakTepucTuka 60nbHbIX

(N=159) (N=159)
MokasaTenn N (%) MokasaTenn | N (%)

Mon My>X4mHbl 27 (17,0%) ConytcTBytolme 3abonesanus

JKeHLmHbI 132 (83,0%) »Kuposoi renaros 106 (66,7%)
Bospacr (net, M £m) 55+15,5 net KKB, xoneuuctut 129 (81,1%)
Mecro xutenscTea |lopog 109 (68,6%) lactpur c P 90 (56,6%)

Cerno 50 (31,4%) CaxapHblit guabet 17 (10,7%)
CouwanbHbin ctatyc|CTygeHT 1(0,6%) XPOHUYECKMA KONUT 12 (7,5%)

Pabouni 37 (23,3%) OxwpeHve 47 (29,6%)

Crnyxalimit 44 (27,7%) AT, VBC 62 (39,0%)

[MeHcroHep 47 (29,5%) AwmbynatopHoe 1 pa3 43 (27,0%)

be3paboTHbIi 23 (14,5%) neveHve B rog 2 pasa 13 (8,2%)

VuBanng 7 (4,4%) 3 pasa 6 (3,8%)
O6pa3soBaHue HenonHoe cpearee |3 (1,9 %) Het 97 (61,0%)

CpegHee 30 (18,9 %) CraumoHapHoe 1 pas3 124 (78,0%)

CpegnHee 69 (43,4 %) neveHve B rog 2 pasa 32 (20,1%)

cneuuanbHoe

Bbiciuee 57 (35,8 %) 3 pasa 3(1,9%)
Kypexue 12 (7,5%) [AnutenecHocTb [o 1 roga 61 (38,4%)
Ynotpebnexve ankorons 47 (29,6 %) 3abonesaHus 1-3 roga 35 (22,0%)
3aHsTVS cnopToM 35 (22,0%) 4-7 net 44 (27,7%)
CemeitHoe YKeHart (3amyxem) 128 (80,5%) 8-10 nert 8 (5,0%)
nomnoxeHne He xeHat/(He 3amyxem) |31 (19,5%) Bonee 10 net |11 (6,9%)
KunmwHele Keaptupa 72 (45,3%) Habniogenue BOI 56 (35,2%)
yCcroBust YacTHbIN foM 83 (52,2%)

Obuwexutne 4 (2,5%)
[Jenpeccus 47 (29,6%)
TpeBOXHOCTb 137 (86,2%)

B wuccneposanum npeocbnaganu xeHwpuHel — 83,0%.

CpenHuit BO3pacT naumeHToB - 55+15,5 ner. Mpoxusany B
ropoge - 68,6%. B bnaroyctpoeHHo KBapTUpe Npoxusani
453%, B vactHom pgome - 52,2% pecnongeHTos. [lo
coumansHoMy cTatycy npeobnaganu neHcuoHeps - 29,5%,
cnyxawue - 27,7%, paboune - 23,3%. He pabotanu 14,5%
PECMOHAEHTOB. BOMbLUMHCTBO NaUMEHTOB UMeNu cpegHee
cneuuansHoe (43,4%), Bbicee obpasoBaHue (35,8%).
Cpeon  pecnioHgeHToB  Kypunu  7,5%,  ynoTpebnsnm
CMUPTHbIE HaNUTKKM - 29,6%. 3aHumanucs cnoptom 22,0%.
BonbLunHcTBO HbinK XeHaTbl (3amyxem) — 80,5%.

YMepeHHas 1 BblpaeHHas AENpeccust BbISBMEHbI Y
29,6%, TpeBOXHOCTb — 86,2% PECnOHAEHTOB.

Cpean pecrnoHAEeHTOB YCTAHOBIEHbI COMYTCTBYHLME
3aboneBaHus: XupoBoW renatod - 66,7%, xenyHo-
kameHHast onesHb ()KKB), xoneuuctur - 81,1%, ractput ¢
pyoneHoractpanbHbiM — pedpntokcom  (ArP) - 56,6%,
oxupenue - 29,6%, caxapHblit guabet (CL) — 10,7%,
XPOHWUYeCkuin konut — 7,5%, apTepuanbHas rMnepTeHsus
(Al') ¢ mwemmyeckon Gonesnblo cepgua (MBC) - 39,0%
PECMOHAEHTOB.

B 6GomblumHcTBE CcnyyaeB GorbHble He  momyvanu
ambynaTopHoro nevenus (61,0%). PecnoHpeHTam ualie
OKa3aHO OfHOKpaTHOe ambynaTOpHOE reyeHue B TOA
(27,0%). OcHoBHas  gons  MauWeHToB  Nonydanu
cTauuoHapHoe neyeHne 1 pas B rog (78,0%). Mo
AnUTeNbHOCTH 3aborneBaHns npeobnagany pecroHEHThI,

cTpapatowme fo 1 roga - 38,4% v 4-7 net - 27,7%. Y Bpava
obwei npaktuku (BOIM) Habntoganues 35,2% nauueHTos.

Mpw n3yyeHun KX pecnoHgeHTbl Habpanu HavBbiCLne
Gannbl no wkanam PF - 65,71+£17,11, SF - 66,31+22,62
Banna, yto cooteeTcTBYeT KX Bbile cpegHero yposHs. Mo
wkane MH naumenTsl Habpann 61,25+14,94 6annos, uto
COOTBETCTBYET ~ CPEAHEMY  YPOBHI  KOMCOPTHOrO
MCUXONOTMYECcKoro cocTosiHus. bannbl no wkanam VT n GH
coctaBuno 54,56+16,45 n 52,75+16,28 coOTBETCTBEHHO.
YcraHoBneHo cHuxeHne KX no wkane RE - 49,49+39,58.
Camble HW3KMe OLEeHKM Bbinn obHapyxeHbl no wkane RP -
46,04+19,23, 4TO COOTBETCTBYIOT YPOBHIO KOMOPTA HUXE
cpegHero. Cregyet oTMeTUTb CHkeHne KX naumeHToB
kak no PCH (40,14+8,25), Tak u no MCH (44,8548,75).
YcTaHoBneHo cHikeHue KK 6omnbHbIx ¢ X no cpaBHEHWIO
C MONyNALUMOHHBIMM noka3aTensmu [1] no cnegylowmum
wkanam: PF Ha 11,1%, RP Ha 12,2%, BP Ha 12,5%, RE Ha
11,4% (pncyHok 1).

Mokasatenm KX GombHbix ¢ X[ B 3aBMCMMOCTM OT
couparnbHod U MCUXONOrM4eckom XapaKTepUCTUK
npeacTaBneHbl B Tabnuue 2. YCTaHOBMEHO, YTO Y KEHLLMH
nokasaterm KX Hike, yem y MyxuuH no wkane PF, RP, BP,
RE. OpHako no wkanam SF 1 MH otmevaetcs nyywwe
roKasaTenu y KEeHLUWH MO CpaBHEHMHO ¢ MyxunHamu (p<0,01).

KX pecnongeHToB B BospacTe fo 60 net 6bino nydiie
no nokasatenam RP, RE no cpaBHeHuio ¢ nuuamu B
Bo3pacte 60 net u crapiue (p<0,01).
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PucyHok 1. KauecTBo kn3HU 6ONbHBLIX C XPOHMYECKMM NaHKpeaTUToM.
(Figure 1. Quality of life of patients with chronic pancreatitis).

KX nauwenTtoB, npoxuBaiowmx B ropoge, 6bino
HM3kMM no wkane GH no CpaBHEHMO C  CEMbCKUMU
xutensmm  (p<0,01). Y nauweHToB, NPOXMBAOWWX B
BrnaroycTpoeHHbIx kBapTupax KX nyywe no nokasarensm
RP, VT, MH no cpaBHeHuMI0 nuuamu, npoXuBatoLLMXcs B
yactHom cektope (p<0,01). Crnegyer OTMETWUTH, 4TO Y
PECMOHAEHTOB C CPESHUM 1 BbiCLLMM 0BpasoBaHuamm KX
no wkane BP Huwxe, nO cpaBHEHWIO NaUWeHTaMu
HEMOMHbIM UM CpefHe-cneynancHeiM - 06pa3oBaHNeM
(p<0,01).

Mo coumansHOMY MOMOXEHMI0 Y neHcuoHepoB KK
CHuxeHo no wkanam RP, BP u RE, y uisanngos—PF, RP,
GH, RE, y 6espabotHbix — RP, BP, VT, RE (p<0,01). Mo
pesynbTaTam UCCNefoBaHUs 3HAUYMMbIX pasfnuuuic  no
nokasatenam KX mexay eHaTbiMW (3aMYXHUMU) U He
KEHATbIMM (HE 3aMYXXHUMW) PECTIOHAEHTaMN He BbISBMEHO
(p>0,05). YcraHoBneHo, uto KX  pecnoHaeHTOoB,
PerynapHo  3aHWMalOWMXC  CMOPTOM,  fydylle Mo
CPaBHEHUIO C NULAMK, HEe 3aHUMAIOLMXCH CrOPTOM, MO
cnegytLLmm Wwkanam onpocHuka SF-36: BP, GH, VT, RE
(p<0,01).

CTaTUCTNYeCKNX 3HAYMMbIX PA3NMYWIA MO NOKasaTensam
KX y nauueHto ¢ XM, ynotpebnswwmx u He
ynoTpebnstLLmMX CIMPTHBIE HAMUTKK, @ TAKKE MO KYPEHMIO
He ycTaHoBneHo (p>0,05).

KX nauueHTOB C yMEpPEHHOW W  BblpaXeHHOM
penpeccuen CHWxeHo no nokasatenam PF, RP, RE, no
CcpaBHeHuIo ¢ nuuamm 6e3 npusHakos genpeccn (p<0,01).
Cpeon nauueHTOB CPefHUMM W BbLICOKUM MoKasaTensmu
TPEBOXHOCTU OTMeyaeTcs CHuxeHne KK no wkanam RP,
BP, RE. AHanornyHble faHHbIe YCTaHOBIMEHbI M0 YPOBHAM
KaK IMYHOCTHON, TaK 1 peakTUBHOI TpeBOXHOCTM (p<0,01).
KX naumentoB ¢ X[ ¢ conyTcTaytowmmy 3abonesaHnsamu
CHWXKEHbI N0 CREAyHLLMM LUKarnam: XWpoBOW renaTo3 —
RP, BP, RE; XKb, xoneuuctut — RP, BP, GH, RE;
XpoHuyeckuin ractput ¢ AP - RP, BP, GH, RE; C[1-BP,
GH; xpoHuueckuin kormt — PF, RP, BP, GH, VT, RE;
oxupenue — RP, BP, GH, RE; Al', UbC - RP, BP, GH, RE
(p<0,01) (tabnuua 3)

BbisiBnieHo, 4to Haubonee BbicOkMe nokasatenu KXK
WMEIOT  PECTOHAEHTbI,  MonyYMBLIMECS — amOynaTopHoe
neveHne 1 wn Gomee pas B rog, MO CPaBHEHWO C
nauueHTamu, He nonyyaBLUMECs aHaNnorMyHyo NOMOLLb, No
wkanam PF, RP, RE (p<0,01). KK 60nbHbIX, NponeYeHHbIX
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B CTaumoHape bonee 1 pasa B rog, CHWKEHO NPaKTUYeCKM
no Bcem Wkanam SF — 36, N0 CpaBHEHWO C MauMeHTamu,
nporneyeHHbix B cTaumoHape 1 pas B rog (p<0,01).
AHanormyHble  fdaHHble  YCTaHOBMEHbI  KacaTesNlbHO
OnuTenbHoCcTM  3aboneeaHns,  T.e.  AJINTENbHOCTb
3aboneBaHust OTpULATENBHO OTPaXaeTcs Ha nokasaTensx
KX (p<0,01). KX pecnoHgenTos, Habnogaslmxcs y BOIM,
Obino nyywee no nokasatensm RP u RE, no cpaBHeHuio ¢
nauueHTamu, He obpallaBLIMmMmucs B NonnknuHuKy (p<0,01).

OOcyxaeHne pesynbTaTtoB. Hamu ycTaHOBMEHO
cHuwkeHne KK 6onbHbix ¢ XIT kak no  cumanyeckomy
(40,1448,25), Tak n no ncuxonorudeckomy (44,85+8,75)
KOMNOHeHTam 300poBbsi. Huskue nokasatenu KX no wwkane
RE (49,49+39,58) cBUOeTENbCTBYET O CHKEHUM MHOEKCA
KOM(OPTHOTO ~ CYLLECTBOBAHWS Ha (hOHE  yXyALeHus
3MOLMOHANBHOr0 COCTOSHMS. Camble HU3KWe nokasaTenu
KX no wkane RP (46,04+39,23) coOTBETCTBYIOT YPOBHIO
komcopTa Huxe cpegHero. Hawm aaHHble COMOCTaBUMbI C
pesyrnbTatamu uccnefoBaHus fAmnuxaHosol A.FO., raoe
ycTaHoBneHo CcHikeHne KXK GonbHbix ¢ XM no wkanam
RP n RE no cpaBHeHWo € nonynsiiMoHHLIMM
nokasatenamu [13]. B uccneposanun Wehler M. (2004)
cHuxeHue KX 6onbHbix ¢ XTI 6bino otmeveHo ans RP (-
5%), RE (-15%) n GH (-19%) onpocHuka SF-36, no
cpaBHEHWIO ¢ NokasaTtensamu KX B HemeLkoi nonynsuum
[28,29].

B uccneposanun Machicado J.D. cpegtve 6annbl no
wkane PCH u MCH KX 6onbHbix ¢ X1 coctaBunm
36,7£11,7 n 42,4+12,2, cootBeTcTBEHHO. OTpNLaTENBLHOE
BnusiHe Ha Bannbl PCH oTMeuveHo 3a cyeT NOCTOSIHHOM
Nerkon M ymepeHHon Bomm ¢ anu3ogamu cunbHon Gomnm
(10 BannoB), MOCTOSIHHOW NETKOW W yMEpPeHHOW 6Gonu
(5,2), nHBanugHocTy, cBsizaHHoW ¢ Bonblo / 6e3paboTuya
(5,1), «KkypeHus (2,9 6Gannma) M  COMYTCTBYHOLNX
3abonesanuii. OTpuuaTensHoe BNMSHWE Ha MOKal3aTenu
MCH 6bino cBsisaHo ¢ MocTosHHOW 6onbio  (6,8-6,9
6anna), KypeHuem (3,9 6anna) "
MHBanuUAHoOCTbo/6e3paboTuuen, cesasaHHoON ¢ 6onblo (2,4
Ganna). Y XeHLmMH nHBanngHocTs/6e3paboTuuya npusena
K JONONHUTENbHOMY CHUXeHWo nokazatens MCH Ha 3,7
Ganna.  OTuomorus,  ANMTenbHOCTb  3abonesaHus,
caxapHbli gnabet (C[I), SKk30KpuHHas HeLOCTaTOYHOCTb M
npedbigylive  BMelIaTENbCTBA Ha  NOMKENydouYHOM
Xenese He nosmsu Ha KK (p>0,05) [21].
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B wuccnegoBannn  [pueopbesoli W.H.  BbisiBNEHO
cHkeHne KX 6GombHbix XM no cnegylowwmm Lkanam
onpocHuka SF-36 no cpaBHEHWKO CO 340POBLIMU NULAMN:
PF cHuxeHo Ha 28%, RP Ha 84%, BP Ha 42%, GH Ha 23%,
VT Ha 16 %, SF Ha 10%, RE Ha 81%, MH Ha 2% [4].

Mo panHbiM  bBenskosoll  C.B., nokasatenn KX
naumeHToB ¢ XIT WMEIT TEHAEHUMIO K CHWXKEHWO Mo
(OU3NYECKOMY M NCUXOMOTMYECKOMY  KOMMOHEHTaM
3n0poBbs (cooTBeTcTBeHHO 37,18 m 37,02). Hanbonbliee
cHukeHne KX ycraHoBneHo no wkane RP-36,78, GH-
35,61, VT-37,3, BP-48,85. BonbHble XIT u3-3a nnoxoro
(hM3NYECKOr0  COCTOSIHUS  3aTPYOHAKTCS  BbIMOMHATH
exefHeBHble paboTbl, ObICTPO yCTalT, He BepAT B
9 HEKTUBHOCTL NEYEHUS U HU3KO OLIEHMBAKOT COCTOSHMS
CcBOEro 310poBbs [1].

Hamu yCTaHOBMEHO, YTO Y KEHLUMH nokasatenn KXK
HWXe, YeM Y My4nH no wkane PF, RP, BP, RE. OgHako no
wkanam SF 1 MH oTmevaloTcs nyywwe nokasatenu y
KEHLUMH MO CpaBHEHW C MyxunHamm (p<0,01). Mo
paHHbIM  Jlucmuwerkosol  KO.B.  npu  XpOHMYECKOM
BunnapHom naxkpeatute (XBIT) nokasatenu KX no wkane
00nn y XeHLMH Bbille, YeM Y MyX4uH. [pu AnuTensHOCTM
3abonesaHns 0o 1 roga oHu coctaBnsim 29,1+1,3 y
KEHWMH 1 24,5£0,9 y MyXumH; npu TeyeHun BonesHn
boree 7 ner 50,3+1,1 u 42,9+0,8 COOTBETCTBEHHO
(p<0,05). XeHwmHbl Ha nO3mHMX Cpokax 3aboneBaHus
coupanbHO NpyUcnocabnmBatoTCs NyyLle, YemM MyX4nHbI [7].

MHorue nccnegoBaHms NOCBSALLEHbI U3YUYEHMIO BINSHUSA
ynotpebnenns ankorons Ha KK 6onbHbix XM [5,15]. B
psge  3NUOEMMOMNOTMYECKNX  WUCCMEeSOBaHUA  BbISIBMIEHO
CHWXeHWe usmndeckoro komnoHeHTa KX y nblowmx
BonbHbIX XT [15]. Y nbtowwx 6onbHbIX XTI nokasatenu KX
no wkane GH, SF 6binu Hke, Y4eM Yy HEMbIOWMX BOMbHBIX
[4]. KK 6onbHbix XI1, 3noynotpebnstowumx ankoronem,
Bb1n0 cHuxeHo no wkanam SF, MH n RE no cpasHeHnto
c obuwen nonynsaumen [17]. Mo gaHHbIM Reszetow J. KK
npu GunuapHoM naHkpeaTtute ObINO Nyylle NO LIKanam
SF v RE, 4yem npu ankoronbHOM naHkpeatuTte [25].

KypeHue cuutaetcs caktopom pucka X1, BAnsiowmm
Ha KX GombHbix  [5,15].  Kypenne  okasbiBaet
oTpuuatensHoe BrmsHue Ha KX npu XM, uem
conytctytowmin COL unu KKB [15]. Cpeam kypsmx
BonbHbIX XIT BbIABNEHO AocTOBEpHO Nyywee KX no wwkane
GH no cpaBHeHMIO C Hekypswmmmu 6onbHbIMK. OgHako
kypawmx xygwee KX no wkanam PF u SF, uem vy
Hekypsmx BonbHbIx XM [4].

Hamm He BbISIBMEHO 3HAYMMbIX — pasnuumii Mo
nokasatensam KX 6onbHbix XM, ynoTpebnsowmx u He
ynoTpebnstoLLmMX ankorosb, kak no YacTtote npuema, Tak u
no obbemy BbINMUTOMO ankorons 3a MpueM, a TaKke Mo
KypEeHuto, BKIKOYast KONMMYeCTBO BbIKypUBAEMbIX CUrapeT 3a
cyTkm (p>0,05).

Cpean  GonbHbix XM conyTcTaytowmmmn  XKKB,
xoneumctutom KX Obino cHkeHo no nokasatensam RP,
BP, GH, RE (p<0,01). T[lonyyeHHble pesynbTaTbl
COBMaJalT C pesynbTatamu Apyrux uccnegosarenen. KK
6onbHbIX ¢ XKKB 6bino cHmkeHo no wwkanam PF, RP, BP,
GH, RE. Mpu nayyeHun KX GonbHeix KB B coyeTaHum ¢
meTtabonuyeckum cuHgpomom (MC) n Bes Hero aBTopamu
BbISIBMIEHO, YTO Y XeHwwuH ¢ XKKB B covetaHun ¢ MC KK
Bbino xyxe no wkanam PF, RP, BP, GH, RE, yem npu XXKb
6e3 MC [4].
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KX 6omnbHbIX € COMYTCTBYHOLMM OXMPeHUeM Obino
CHWXEHO No cnepytomm wkanam SF-36: RP, BP, GH, RE
(p<0,01). OpHako pesynbTarhl NpoBefeHHbIX
UCCMefOBaHNA  HeOAHO3HauHble. PasBute  OXUPeHMs
conpoBoxaaeTca yxygwennem KX no dusmyeckomy
300pOBbI0, ¥ B MEHbLUEA CTEMEHU MO COLMArNbHOMY M
MCUXONOrNYECKOMyY 300pOBbIO [14,18,22]. Mo
pesynbTatam Jpyrix aBTopoB Yy GOMbHbIX C OXUPEHUEM
KX CcHWxeHo no  NCUXOMOrM4eckoMy KOMMOHEHTY
300pOBbS  Ha  (POHE MOBbLILEHHOW  TPEBOXHOCTH,
Jenpeccuu, Yem y 60nbHbIX 6e3 oxupeHus [16,23].

Ha KX 6onbHbix XIT MOryT MOBAMSTL MHTEHCUBHOCTb
cuMnToMoB, 060CTpeHne 3abonesanus. Hamu BbisiBNEHO
xyowee KX 60mbHbIX, NPONeYeHHbIX B cTalmoHape bonee
1 pasa B rog, 4em y 60MbHbIX, MPONEYEHHbIX B CTaLMOHape
1 pa3 B rog (p<0,01). TMlonyyeHHble pe3ynbTaThl
00ycnoBneHbl YacTbiMu  OBOCTPEHMAMM 1 TSKECTHIO
TeyeHns 3abonesaHus. AHanornyHole AaHHble
YCTAHOBMNEHbI KacaTenbHO [nUTENbHOCTM 3aboneBaHus,
T.e.  OMTeNbHOCTb  3aboneBaHus  OTpULATENBHO
oTpaxaeTcs Ha nokasatensx KxK.

JlucmuweHkosodi FO.B. ycTaHOBMEHa 3aBUCMMOCTb MEXIY
yactotoin oboctpeHust XBI1 B TeyeHne roga u Lwkanon GH
(r=0,51, p<0,05). Yactora 06OCTPEHW KOPPENMPYET CO
wkanamu RP u RE (r=0,52 n r=0,52 cooTBeTcTBEHHO, p<0,05).
YCTaHOBIEHO OTpULATENBHOE BNsHME abAoOMMHabHOI Bonm
Ha GH (r=0,60, p<0,05). KX 6onbHbix XBI1 ¢ yBennyeHuem
AIMTENBHOCT  3a00MEBaHNS CyLLECTBEHHO CHIKAeTCs Mo
wkanam PF, RP, SF n RE. AsTop 0TMeyaeT, 4to 60nbHble ¢
OnUTeNbHOCTLI0 3abonesanust Gonee 7 NeT orpaHnyeHsl B
BbINOMHEHWM CBOEN paboTbl.  YXyadweHue nU3ndecknx W
3MOLMOHabHbIX MOKa3aTenen B No3aHWE CPOKM 3aboneBaHms
CHWKAET ~ COUMamnbHyld  aKTMBHOCTb,  CrocObCTBYET
MPOrpECcCMpoBaHu COLMarbHO-NCHUXOMNOMNYECKON
Aesagantauum 6onbHbIX [7].

KX pecnoHgeHTos, Habniopaswmxcs y BOM no mecty
XuTenbcTea, Obino nyywee no nokasarensm RP n RE, no
CPaBHEHWIO C NaLWeHTaMU, He 00paLLaBLUIMXCS B MOMMKIMHUKY
(p<0,01). AwHarorvuHble pesynbTaTtbl MOMyYeHbl  APYrMMA
“ccrepoBaTensMy, KOTopble YCTAHOBMIW BbICOKWIA YPOBEHb
KX BonbHbix, HabnioaaBLLMXCS Y raCTPOSHTEPONOra, a Camble
HM3KNe MOKasaTeNM OTMEYEHbl Y MaLMEHTOB, KOTOpble He
Habnioganuck y Bpadeil. 3HauMble OTNNYMS BbISIBMEHBI MO
wkanam RP, BP, GH, VT, SF, RE. Habniogenue y Bpaya
MOMOraeT MaUMeHTy apanTupoBaTeCs K CBOeN OomnesHu,
BolpaboTatb  mpaBWmbHbIA - 00pa3  XM3HM.  BombHble,
npeHebperatowe HabntogeHneM Bpayell, He MomyyarT
MOLAEPXKVUBAIOLLYKD Tepanuio, B OCHOBHOM Ilevartcss B
CTauuoHape, a nocre BbINUCKW NMponagatoT 13 Mons 3peHus
Bpayen [1].

XpoHuyeckue 3abonesaHus nuLLeBapuTENbHOM
CUCTEMbl  Y4aCTO  COMPOBOXOAKOTCS  AMOLMOHANBHBIMM
paccTpolicTBamm, 63 CBOEBPEMEHHOI KOPPEKLMM KOTOPbIX
TPYAHO AOOWTLCS NONMOXMTENbHLIX PE3YNbTATOB NEYEHMS
[3,9].

B Hawem wnccnenoBaHMM yMepeHHas M BbIpaXeHHast
genpeccust BbisiBNEHbl Y 29,6%, pasnuuHOA  CTeneHw
MIMYHOCTHAs U peakTMBHAs TPEBOXHOCTb — Yy 86,2%
PECMOHAEHTOB. Y NauWeHTOB C [enpeccient YCTaHoBMNeHO
cHuxeHne KK no nokasatenam PF, RP, RE, no cpaBHeHWto
¢ nuuamm 6e3 npusHakoB Agenpeccun (p<0,01). Y
MaUWeHTOB CM  CPEOHMM W BbICOKUM  MOKasaTensmu
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TPEBOXHOCTM BbISIBEHO CHIMXeHWe KK no wkanam RP, BP,
RE. AHanoruyHble faHHble YCTAHOBMEHbl M MO YPOBHAM
MIMYHOCTHOM W peakTMBHOMN TpeBOXHOCTH (p<0,01).

Mo pawHbiM KOpwesol J1.H. cpean 6onbHbix X
YMEpeHHas peakTUBHas TPEBOXHOCTb BbisiBneHa y 32,1%,
YMEpEHHas TMYHOCTHAs TPEBOXHOCTb — B 29,8% cryyaes.
YpoBeHb nuuHocTHOW (85,0%) wm peaktneHOM (73,3%)
TPEBOXHOCTM Bbinn BbICOKUMMU. BbipaxeHHOCTb
MIMYHOCTHON TPEBOXHOCTM Oblna Bbllle peakTUBHOW. Y
BonbwwuHcTBa  (56,5%) OGonbHbiX ¢ XIT  BbISBMEHDI
KMWHWYECKME MPU3HaKM acTeHo-HeBpoTudeckoro (13,8%),
TpeBOXHo-genpeccusHoro  (35,1%), reHepann3oBaHHOro
TpeBoxHoro paccrpoictea (7,6%). Hapywenus B ncu-
XNYECKOM 300pOBbE BbisBNEHbI Y 65,0% GonbHbIX ¢ X
BoisBneHb! Hu3k1e nokasartenu KX npu XIM no wkanam RP,
BP nRE [12].

lMonyyeHHble  pesynbTaTbl  CBMAETENbCTBYOT O
HeobxoaMMoCTn aanbHenwmx nccnegosanuin KK npu X,
nockonbky faHHble KX BMecTe ¢ TpaguuMOHHbIM
MEONLMHCKMM  3aKMIOYEHWEM, MO3BOMAKOT  ONPEAenuTb

OObEeKTUBHYO ~ KapTWHY ©GOnesHu, NyTM  ynyulleHus
peabunutauum 6onbHbIX.
BoiBoabl. KX 6GonbHblx X[ CHUXEHO Kak no

tuanyeckomy (40,14+8,25), Tak 1 MO MCUXONOTMYECKOMY
(44,85+8,75) komnoHeHTam 300poBbs. Hu3kme nokasatenu
KX 6onbHbIx ¢ XIM no wkanam RP, RE cBuaeTensCTByOT 0
HuU3koM KomdopTe cyulectBoBaHus. Bospact 60 net u
cTaplue, MHBanuaHoCTb, BeapaboTuua, Hu3kas duamndeckas
aKTMBHOCTb, COMYTCTBYIOWMA xupoBon renato3, KB,
XOMELMCTUT, OXUPEHUE, AEenpeccusl, TPEBOXKHOCTb, YacTble
000CTpeHNs M AnuTENbHOCTL 3aboneBaHus Gonblue 10
net, oTcytcTBMe HabmiopeHnss Bpaven cHuxaeT KX
6onbHbIx XI1. BeisiBneHHble ocobeHHocTh KX BonbHbIX XTI
crnegyeT yuuTbiBaTb MPW  OpraHu3auum  KOMMAEKCHbIX
peabunuTaLMoHHbLIX MEPONPUATUIA.

KoHpniukmoe uHmepecos: Asmopbl 3asensom 06
omcymemeuu KOHGhUuKma UHMepecos.

®uHaHcuposaHue: CmopoHHUMU
(huHaHCUPOBAHUS HE OCYLLECMBIISIOCh.

CeedeHusi o nybnukayuu: Asmopb! 3asensom, Ymo Hu
00uH u3 brokos daHHOU cmambu He Obin onybnukosaH e
OmKpbIMOL nNeYamu U He Haxo0UMCs Ha paccMompeHuU e Opyaux
uzdamenbcmeax.
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Abstract

Actuality. Worldwide prevalence of osteoporosis the age of 50 years and above is 7% in men, lower than the 23%
reported for women (Vilaca T. et al, 2022). Osteoporosis is generally considered a female disease, so it is not studied
enough in men. The purpose of our paper was to determine the prevalence of risk factors for decreased bone mineral
density in Kazakh men living in the Abay region, Kazakhstan.

Materials and Methods. Recruitment of study participants was conducted by random sampling. The study group
included 77 men aged 18 years and older, living in Abay region of Kazakhstan since birth. All participants had dual energy X-
ray absorptiometry (DXA), biochemical blood analysis for calcium, alkaline phosphatase and vitamin D and were interviewed.
The questionnaire was designed according to the International Osteoporosis Diagnostic Questionnaire.

Results. 22 men had decreased BMD, with a range of -1.5 SD and below. The mean calcium and alkaline phosphatase
values were normal, whereas vitamin D deficiency was 16.2 ng/mL. Objective examination findings revealed an elevated BMI
of 26.0 kg/m2. The questionnaire revealed several factors described as “affecting bone metabolism”. These factors are such
as reduction of height by more than 3 cm after 40 years of age (15.6%), smoking (16.9%), infrequent consumption of food
rich in calcium, proteins and vitamins.

Conclusion. The prevalence of low bone density in adult males of the Abay region of Kazakhstan was 28.6%. Based on
the data available in the literature on risk factors for osteoporosis in women, it can be noted that the same factors are
applicable to the study of osteoporosis in men. The results of our study allow us to make recommendations regarding
adequate diet, including the consumption of food rich in calcium, protein and vitamin D, regular physical exercise, walks in
the open air and avoiding smoking.

Keywords: male, osteoporosis, risk factors, bone mineral density, dual energy X-ray absorptiometry, vitamin D, calcium,
alkaline phosphatase, dual energy X-ray absorptiometry.
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AkTyanbHOCTb. B Mupe pacnpocTpaHeHHOCTb 0CTeOnopo3a y MyxunH ctapiue 50 net coctaBnsieT 7%, YTO HUXE, YeMm
pacnpocTpaHeHHoCTb 23%, 3aperucTpupoBaHHas cpean xeHwwH (VilacaT. etal, 2022). Octeonopo3 06bl4HO cunTaeTcs
KEHCKMM 3aboneBaHMeM, MOSTOMY Y MYXYMH OH HEJOCTaTOMHO oueHeH. Llenbio Hawen myGnukaumm Obino u3yyeHve
pacnpoCTPaHEHHOCTU M (HaKTOPOB PUCKA CHWKEHWS MMHEPArbHOWM MIOTHOCTU KOCTU Y MYXYWH Ka3axoB, MPOXMBAIOWMX B
pervoHe Abaii KasaxcraHa.

Matepuanbl u metoabl. Habop y4acTHUKOB WCCNEOOBaHMS MPOBOAWNCS METOLOM CryyanHoi Bbibopku. [pynna
nccnegoBaHus chopmmupoBaHa M3 77 MyxuuH B Bo3pacTte oT 18 et 1 cTaplue, NpoXuBaoLunX B pernoHe Aban ¢ poxaeHus.
Bcem yyacTHukam Gbina npoBefeHa 4BY3HepreTuieckasl peHTreHoBckasi abcopbLmMoMeTpusi, aHanua KpoBM Ha CofepaHne
KanbLusl, LWeno4HoN docdaTasbl 1 BUTaMuHa [l n aHkeTupoBaHue. Bonpocs! aHkeTbl 6binn pa3paboTaHbl B COOTBETCTBUM C
MeXOYHapOAHbIM ONPOCHWKOM MO AWarHOCTKM OCTEONopo3a.

PesynbTatbl. ¥ 22 MyX4nH ObINO CHUXEHME MUHEepanbHOM NMOTHOCTY KOCTM, Avana3oH cocTtasun ot -1.5 SD u Huxe.
CpenHuit nokasaTenb kanbUMs W LLEMOYHOM bocdaTtasbl COOTBETCTBOBAN HOPME, B TO Bpems kak, ButamuHa [ -
HegocTaTok, M coctasun - 16.2 Hr/mn. [laHHble OGBEKTMBHOrO OCMOTpa BbISBWNM MOBbIWEHHbIM UMT - 26.0 kg/m2.
AHKEeTUpOBaHME BbISIBUIIO HECKOMBKO (haKTOPOB, ONMCAHHbIX KaK «BIUAKLLME HA KOCTHbIA 06MeH». OTO Takue ¢akTopbl, kak
ymeHbLUeHWe pocTa bonee yem Ha 3 cm nocrne 40 net (15.6%), kypeHne (16.9%), peakoe ynotpebnexue nuwwm Goraton
kanbLuem, 6enKoB 1 BUTaMUHAMMN.

3akntoyeHune. PacnpocTpaHeHHOCTb HU3KOW MIOTHOCTK KOCTU Y B3POCHbIX Myx4nH ABai pernoHa coctasuna 28.6%.
OcHoBbIBasCb Ha AaHHbIX UTepaTypbl 0 hakTopax pucka passuUTHS OCTEONOPO3a Y KEHLLMH, MOXHO OTMETUTD, YTO Te Xe
(hakTopbl NPUMEHUMbI K UCCMEAO0BaHMI0 OCTEONOPO3a Y MyX4MH. Pe3ynbTaThl HaLEero nccnefoBaHns No3BonsoT caenatb
PEKOMEHAALMM OTHOCWTENbHO afeKBaTHOW AWeTbl, BKMKYalolwen ynotpebnenue nuww, bGoratoit kanbuuem, Genkom u
BUTaMUHOM D, perynsipHbIx 13n4eckux ynpaxHeHWiA, NPOryrok Ha OTKPLITOM BO3Ayxe W u3beratb KypeHus.

Knioyesble crioga: MyX4UHbI, 0CMEONOP03, PUCK hakmop, MUHepanbHas NiomHocmb Kocmu, eumamur [, kanbyud,
werno4Has hocghamasa, peHM2EHo8CKasi 0CMeo0eHCUMoMempust.

TyniHpeme
KA3AKCTAHHbIH ABAU AYAAHbIHOA TYPATbIH
EP ADAMOAPOAFbI CYMEKTIHIH MUHEPANAbI Thifbi3AbIfbl
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Kipicne. ©®nemge 50 xacTaH ackaH ep agamaapaa ocTeonoposfsiH Tapanysl 7% Kypaiigbl, byn aiienaep apacbiHaa
TipkenreH 23% - gaH TemeH (Vilaca T. et al, 2022). Octeonopo3 aeTTe aiienaep aypybl 6onbin caHanags!, COHAbIKTaH o
epnepae xeTkinikTi 3epTrenmereH. bisgiH XyMbICTbIH MaKcaThbl - KasakcraHgarbl Abai aygaHbiHAa TypaThblH Kasak ep
afamzapbiHaa CyMekTiH, MHepanabl ThiFbI3bIFbIHbIH TOMEHAEYIHIH, Kayin (hakTopnapbiHbIH TapanybiH aHbiKTay 6ongpl.

Opictepi. 3epTTeyre KatbiCylbinapabl Kabbinaay kesgencok ipiktey opicimeH xyprisingi. 3epttey Tobbl Abait
obnbICbiHAA TyFaHHaH TypaTbiH 18 xacTaH xaHe ofaH ackaH 77 ep ajaMHaH KypanfaH. baprblk KaTbicylwbinapra Koc
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3Heprus peHTreHgik abcopbunomeTpusaaH, kanbuuin, cinTini docdartasa xoHe [ AOpYMeHi YILiH KaH aHanwusi xoHe
cayanHama xyprisingi. CayanHama xarnblkaparblk 0CTEONOPO3 A1arHOCTUKAMbIK CayanHamMachlHa COMKEC KypacTbIpbIrFaH.

Hatuxenep. 22 ep agamaa CynekTiH MUHepanbl Thifbi3ablFbl TOMeHAEMI, Auana3oHsl -1.5 SD xeHe ogaH TemeH
6onagbl. Kanbuwit MeH cinTini gocdartasaHbiH, opTawa KepceTkiwi Hopmara coWkec kengi, an [ BMTaMMHIHIH
xeticneywiniri - 16.2 Hr / mn. obbekTuBTi Tekcepy aepektepi BMI - 26.0 kg/m2 ofapbinaFaHbiH aHbIKTagbl.
CayanHama "cyiek anmacybiHa acep eTeTiH" gen cunatTanfaH bipHelwe daktopnapabl aHblkTagel. byn daktopnap
40 xacTaH keitiH boingbiH 3 cM-aeH actam Kbickapybl (15,6%), Temeki wery (16,9%), kanbunire, 6enoktapFa xoHe
BUTamMuHAepre 6al TaFamaapabl CUpPeK KomnaaHy.

KopbITbiHAbl. KasakcTaHHbiH Abaii aygaHbiHbIH, epecek ep afamaapblHAa CYMEK ThIFbI3AbIFbIHbIH, TOMEHAIMHIH
Tapanybl 28,6% Kypagbl. ©nenaepgeri octeonopo3ablH, Kayin gakropnapsl Typanbl agebueTTe Kon XeTiMai fepektepre
CyWeHe OTbIpbIN, epriepaeri octeonopo3gbl 3epTTeyre bipaeit aktopnapgblH KongaHbinaTbiHbiH atan etyre 6onagbl.
bisgiH 3eptTeyimisgiH, HOTWXeENepi Kanbuuire, akybisfa xoHe D gopymeHiHe Gail Tarampapabl TYTbIHYAbl, TYpaKTbl
huanKanblK XaTTbiFynapabl, alwblk ayaga CepyeHAeyAi xoHe TeMmeki werygeH 6ac TapTyabl Koca anFaHza, afeksaTThbl
LVeTaFa KaTbICTbl YCbIHbICTAP XacayFa MyMKiHIik bepesi.

TyiHOi ce3dep: ep adam, ocmeonopo3, Kayin ¢hakmopnapbl, cylexk MuHepandbl MblFbi30biFbl, KOC 3HEPaus
peHmeeHdik abcopbyuomempusi, D sumamuni, kanbyu, cinmini gpocghamasa, peHmeeHdik ocmeodeHcumomempusi.
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Introduction 2024. Each participant's survey data were compared with
The prevalence of osteoporosis is expected to increase  their bone density scans.
gradually with the ageing of the world's population [6]. Since Subjects. The subjects of the study were 77 residents

osteoporosis is generally considered a female disease, itis ~ (male) of the Abay region of Kazakh nationality. The
evident than in men having a fracture risk of about 13% at inclusion criteria included men over 18 years old without a
age 50 years, it is even more underestimated [1]. Men with ~ congenital pathology of musculoskeletal system, who had
low bone mineral density (BMD, range of osteoporosis) do  been living in the Abay region since birth, and who were not
not always have fractures like women. Between 27% and  in the acute phase of a somatic pathology. The exclusion
45% of fractures in elderly men (older than 50 years)  criteria included men of 18 years old and over 65 years of
occurred within those with a BMD range of -1.0 SD to -2.0  age, patients with congenital pathology of the
SD [5]. The prevalence of osteoporosis in men older than ~ musculoskeletal system, residents of other regions of
50 years is 7%, which is lower than the prevalence of 23%  Kazakhstan, residents unwilling to participate in the study
reported for women [10]. It must be remembered that  and unable to sign the informed consent independently.
fractures in men occur about 10 years later than in women, Bone Mineral Density Testing, the survey and Analysis
and consequently, because of their older age, men may  Method. The subjects’ BMDs were measured using DXA
have more comorbidities, so their mortality rate is about ~ (Osteosys, 2020, Korea;). Additionally, the bone density of
twice that of women. Since a sufficient number of  lumbar spine in L1-L4 was measured in accordance with
publications have been written on this topic, the purpose of  guidelines for the recommendation of the International Society
our work was to determine the prevalence and risk factors  for Clinical Densitometry (ISCD) from 2007 [3]. According to the
of low bone mineral density in Kazakh men living in the ~ World Health Organization (WHO), osteoporosis is defined
Abay region of Kazakhstan. based on the following bone density levels: the T-scores and Z-
Material and methods. Design. The study recruitment ~ scores: -2.5SD and below indicates the presence of
was conducted by means of the random sampling method. osteoporosis, from -1.5 SD to -2.4 SD indicates low bone mass,
The study group was men aged 18 years and older, livingin ~ a value equal to or exceeding -1.4 SD is considered normal

the Abay region of Kazakhstan since birth. bone density [13]. The values of bone mineral density were
This study was approved by the Ethical Committee of interpreted by a qualified radiologist.
Semey Medical University (Protocol No.7 dated The questionnaire were developed in accordance with

07.11.2022). All participants were interviewed and had their ~ the international questionnaire for the diagnosis of
BMD measured by means of dual energy X-ray  osteoporosis and supplemented with questions to obtain
absorptiometry (DXA) at the University Hospital of Semey  demographic information. The questions included BMI,
Medical University (SMU) between July 2023, and February ~ smoking and alcohol consumption, history of previous
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fractures, family history, nutrition and physical activity data.
Patients were asked about current use of calcium, vitamin
D, chronic diseases history and therapies that reduce bone
density. Nutrition questions were as follows: “How often do
you consume calcium and protein rich foods?”. The
question on physical activity included the time spent
outdoors, and physical activity during the day. The
questionnaire were surveyed in a paper format, signing an
informed consent form.

Biochemical blood analysis for calcium, alkaline
phosphatase and vitamin D was performed in the laboratory

of “Aqua Lab” LLP, Almaty (State License No. 15023085
dated 22.12.2015).

The method of descriptive statistics with calculation of
the mean and 95% confidence interval was used. The
analyses were performed using IBM SPSS version 22.

Results

Table 1 demonstrates the factors affecting bone
metabolism of 77 respondents. We consider that height
reduction of more than 3 cm in 15.6% of respondents and
smoking in 16.9% is valuable in the prognostic aspect of
disease development.

Table 1.
Conditions described as inducing low bone density in men.
Respondents Respondent feedback
Parameter articipatin
i‘:l the spurveg e i
Medical history
Family history ofosteoporosis 77 7(9.1%) 70(90.9%)
Parents’ history of fractures 77 6(7.8%) 71(92.2%)
Frequent falls or fear of falling 77 7(9.1%) 77(90.9%)
After the age of 40, have you lost more than 3 cm in height 77 12(15.6%) 65(84.4%)
Behavioural risk factors
Physical activity 77 57(74.0%) 20(26.0%)
Being outdoors 77 69(89.6) 8(10.4%)
Alcohol 3 or more units/day 77 3(3.9%) 74(96.1%)
Current Smoking 77 13(16.9) 64(83.1%)
Chronic diseases
Hepatitis 77 1(1.3%) 76(98.7%)
Chronic obstructive pulmonary disease (COPD) 77 1(1.3%) 76 (98.7%)
Cancer 77 0 77 (100%)
Diabetes 77 1(1.3%) 76 (98.7%)
Thyroid or parathyroid gland disorders 77 1(1.3%) 76 (98.7%)
Rheumatoid arthritis 77 11(14.3%) 66(85.7%)
Drug therapy
Antidiabetic 77 0 77(100%)
Antacids 77 2(2.6%) 75(97.4%)
Immunosuppressant's 77 2(2.6%) 75(97.4%)
Glucocorticoids 77 7(9.1%) 70(90.9%)
Vitamin D 77 5(6.5%) 72(93.5%)
Calcium 77 3(3.9%) 74(96.1%)

Objective examination revealed an elevated BMI of 26.0
exceeding the norm by 4.2%. All men had DXA and blood
tests for markers of bone metabolism. 28.6% of the men

had decreased BMD, from -1.5 SD and below. Calcium and

alkaline phosphorus levels were normal, whereas, vitamin D
deficiency was 16.2 ng/mL (Table 2).

Table 2.

BMI, blood andX-ray densitometry values.

Parameter Indicator Standard
Age, average (years) 43.5+15.1
Weight, kg 72 95% CI; 69.39-87.4
Height, sm 170 95% CI; 167-174.5
BMI, kg/m? 26.0 95% CI; 24.0-29.6 18.5-24.9

Densitometry (n=76)
BMD normal 54 (70.1%) T-scores and Z-scores =>-1.4 8D
BMD Low (osteopenia) 13 (16.9%) T-scores and Z-scores from-1.5SD to -2.4 SD
BMD Lack (osteoporosis) 9 (11.7%) T-scores and Z-scores <-258D
Biochemical blood test
n Blood counts Standard blood counts

Calcium 77 2.41(2.36-2.49) mollL 2.25-2.75 mol/L
Vitamin D 77 16.2(13.5-18.8)ng/ml 30-100 ng/m|
Alkaline phosphatase 77 95.0(88.9-136.3) u/l 40-130 u/l
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Table 3 presents the respondents' feedback to the
questions on nutrition. As presented in the table, men rarely
or do not consume seafood and fish (92.2%), nuts and dried
fruits (80.5%), vegetables and greens (79.2%).

Table 3.
Dietary factors.
Parameter/ All
frequency of use Respondents

(n=177)
Consumption of milk and dairy
products
none or rarely 45 (58.4%)
often 32 (41.6%)
Vegetables and greens
none or rarely 61(79.2%)
often 16 (20.8%)
Meat products (red meat)
none or rarely 10 (13.0%)
often 67 (87.0%)
Fish and seafood
none or rarely 71(92.2%)
often 6 (7.8%)
Nuts and dried fruits
none or rarely 62 (80.5%)
often 15 (19.5%)
Eggs
none or rarely 55 (71.4%)
often 22 (28.6%)
Soda
none or rarely 60 (77.9%)
often 17 (22.1%)
Fast food
none or rarely 69 (89.6%)
often 8 (10.4%)

Discussion

Many factors contribute to the lower prevalence of
osteoporosis and fractures in men compared to women [7].
Men tend to have larger bones than women (large bones
are stronger than small bones) [11]. BMD determined by
DXA method is the same in boys and girls before puberty
and increases slowly. During puberty, bone metabolism
increases dramatically (bone formation exceeds bone
resorption), resulting in higher DXA values in boys.
Furthermore, the increase in testosterone levels with the
onset of puberty in males leads to an increase in the cross-
sectional diameter of long bones. In males, maximum BMD
of the spine by DXA is usually reached by age 18 years; in
the hip, maximum BMD is reached several years later [1].
Therefore, men's BMD is 5-10% higher than women's BMD.
However, this is not the reason why men have bone
fractures less. In fact, bone strength is adequate for weight
and height. With age, bone resorption is greater than bone
formation, resulting in an age-related loss of bone mass of
approximately 0.5-1.0% per year starting at age 30-40
years in men. However, men have a lower prevalence of
low BMD than women of the same age at menopause. It is
vital to note that fractures in men occur about 10 years later
than in women, and therefore, due to advanced age, men
may have more comorbidities and mortality from secondary

38

osteoporosis is higher in men [12]. It is known that the
amount of bone removed during bone resorption in BMU
(bone multicellular units) is equal to the amount of bone
formed, so there is a “remodeling balance”. In the skeleton
of an older person (after age 50), the amount of bone
removed no longer equals the amount of bone formed, and
therefore there is a “negative remodeling imbalance” [9].
This decrease in bone mass is a key mechanism of age-
related bone loss. In our study, out of 76 men, 54 had
normal BMD, 13 had reduced BMD and 9 had osteoporosis.
In our study the mortality due to osteoporosis was not
studied, the sample was formed from 18 years of age, and
the mean age of the men was 43.5 years. However, one
third of the examined men had reduced BMD values.

A number of markers of bone metabolism associated
with decreased bone mineral density are supplied through
nutrition. Low calcium intake can lead to increased bone
matrix resorption with demineralization and, consequently,
increased fracture risk. International societies recommend a
daily calcium intake of 1200-2000 mg per day [8]. In our
study, questionnaire survey of men revealed that dairy
products are rarely consumed by 58.4% and frequently
consumed by 41.6% of the respondents and calcium is
consumed by only 3%. Vitamin D is known to be a
prosteroid hormone that plays an important role in calcium
and phosphate metabolism. By stimulating the absorption of
these elements in the intestine, vitamin D contributes to the
maintenance of adequate serum calcium levels and hence
bone mineralization. It can be obtained exogenously with
nutrition, for example from wild marine fish such as salmon,
but it is mainly produced endogenously by solar ultraviolet
radiation in the skin [2]. Out of the 77 respondents, fish and
seafood is rarely eaten by 92.2% of the men and only 7.8%
of the men eat it frequently. The exogenous medication
intake of vitamin D in the study group was 6.5%. However,
it cannot be said about preventive or therapeutic intake of
calcium and vitamin D, in view of the screening survey.

The enzyme alkaline phosphatase plays a major role in
the process of bone formation. Osteoblasts secrete bone
alkaline phosphatase contributing to mineralization and are
also measured as biochemical markers of bone formation.
As demonstrated in Table 3 the level of these markers in
blood in our study was normal and was 2.41 mmol/L and
95.0 U/L for calcium and alkaline phosphatase respectively.
However, the level of vitamin D - 16.2 ng/ml was
insufficient.

In the world today, full-time employees tend to neglect
their health. As a result, there is a growing number of
lifestyle disorders such as hypodynamia, avitaminosis, due
to insufficient lack of sunlight — hypovitaminosis D. These
deficiencies can lead to various short and long-term
complications and including decreased bone mineralization.
When asked about physical activity, 74.0% of respondents
replied that they move enough (Table 1).Nutrition rich in
calcium, vitamin D, protein, n-3 Polyunsaturated Fatty Acids
and physical activity at young ages may be important
determinants of peak bone mass at young and older ages.
[4].

Limitations of the study. One of the limitations of our
study is the small sample and wide age range (young and
adult). This is connected with the fact that men are reluctant
to participate in screenings and surveys. The six-month
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period for collecting information is also insufficient to
generate a sufficient sample of respondents.

Conclusion. Based on the data of scientific studies on
risk factors for osteoporosis in women, we can be noted
that the same factors are applicable to the study
osteoporosis in men. The results of our study allow us to
make recommendations for the adult population of Abay
region regarding adequate nutrition, including the
consumption of food rich in calcium, protein and vitamin D,
regular physical exercise, outdoor walks and smoking
cessation.
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Pestome

BBepeHune. B HacTosiee Bpemsi HabniogaeTcs TeHAEHUMSA No pa3paboTke M BHEAPEHMIO B MELVLMHCKYIO MpakTuKy
MPUHLMNOB MUCCIe[oBaTeNbCKON 1 MpounakTuyeckoin paboThl, B OCHOBE KOTOPOW NEXNUT MHTErpanbHas OLeHka COCTOSHUS
WMMYHHOW CUCTEMbI C ONpeeneHeM reHETUYECKUX 0CODEHHOCTEN HACENEHNs N KOHKPETHOTO YenoBeKka B YaCTHOCTMH, T.e.
BHEZPEHWe B MPaKTUKY TEXHONOMN NepCoHanuU3upoBaHHON MeauumHbl. OgHUMM 13 0BLYEn3BECTHBIX U MH(OPMATUBHBIX
METOA0B MO MHAMKALMM 300POBbS M 3CHDEKTOB OKPYXKAIOLLEN CPeAbl Ha YernoBeka ABMSETCS U3yYeHNe LNTOreHeTUYECKOro 1
MMMYHONOrMYECKOro CTaTyca.

Llenb: 13yyeHne LUMTOrEHETUYECKOTO M MMMYHONIOMMYECKOrO cTaTyca xuTenen r.Anmatel  AnMaTtuHckon obnactu no
KpuTepuio  0Dpas3oBaHMst  XPOMOCOMHbIX  abeppauuit B numdounTax nepudiepuyeckoir KpoBM W COAEPXaHU0
MMMYHOTNIOBYNMHOB B NNa3me Yy NpaKkTUYecky, 3A0POBbIX MI0AEN B AMHaMUKe 3a nocnegHue 15 ner.

Matepuansl u metopbl. [lpoBeaeHo GroxMMMYEcKoe W LMTOreHeTUYeckoe obcrnegoBaHMe MPakTUYECKW 3LOPOBbIX
nopeit ot 35 go 60 net, npoxwuBatowmx B r. AnMatbl M ANMaTUHCKOI 061acTu B CpaBHUTENBHON AMHaMUKe B TeueHue 15
net. Y obcrnegoBaHHbIX Ntofeit onpegensnu ypoBeHb UMMYHOMNOOYNMHOB B CbIBOPOTKE KPOBHW, 4YacTOTy W CrEKTp
XPOMOCOMHbIX abeppaLin B IMdoLMTax nepudepuyeckon Kposu.

Pe3ynbTatbl. YCTaHOBMEHbI Pasnuuns copepxaHns UMMYHOrnobynmHOB B Nna3me y MpakTMYecku 300pOBbIX NoAei
FOPOACKON M CEnbCKOM nomynsauuin AnMaTtHckoro pernoHa. OTMeueHbl B3aMMOCBA3b UX COAEpXaHus B nna3me OT psaa
(haKkTOpoB — OT MECTHOCTM MPOXKMUBAHWS, 9SKONOMMYECKOW OBCTAHOBKM palioHa, BospacTa. [lonyyeHHble [aHHble
CBUOETENBCTBYIOT, YTO aHann3 UMMyHOrnobyMHOB 1 MX UHTepnpeTauns 6yaet 6onee nHopmaTtueHa Ans Gonee TOYHOM
LVarHoCTMKM 1 NporHo3y 3abonesaemocTu. LiuToreHeTnyeckoe obcnefoBanne xuteneii r. AnMaTbl nokasano, YTo YacToTa
XPOMOCOMHbIX abeppauuii y anmaaTuHLeB AOCTOBEPHO yBenuuunach 3a nocregHue 15 net u ee ypoBeHb [OCTOBEPHO
Bbille, YeM Yy MU, NPOXMBAKLWMWX B CEMbCKOW MECTHOCTW. BbisiBrieHa B3aMMmOCBS3b 3TWX nokalatenei. [lokasaHa
HeobXo4MMOCTb NPOBOAUTL MOCTOSIHHBIA MOHWUTOPWUHI MMMYHHOTO U LIMTOTEHETUYECKOrO CTaTyCa HaceneHus B YCroBUSX
YBENNYMBAIOLLIENCS aHTPONOreHHo Harpyakn. O6CyxaaeTcs BONPOC O KOPPEKTHOCTM BbIBOpa KOHTPOMbHBLIX rpynn Ans
9KONOrO-reHETUYECKMX M UMMYHOMOTMYECKUIA UCCESOBaHMIA U CPABHEHUSI TOPOLCKMUX rpynn obcnesyembix C ropoacKUMM
UMK CENbCKUX C CENbCKUMM.

BbiBoabl. BbisiBneHa HeraTMBHas OWHaMKKa LWTOrEHETUYECKUX M WMMYHOMOTMYECKMX MOKasaTenen y npakTU4ecku
300POBbIX NMoAeN 3a nocrnegHue 15 neT, koTopast BEPOSTHO CBA3aHa HEe TOMbKO C YXyOLEHUEM SKONOMYECKON CUTYaLmMK, HO
W NpoLLIeALLEN KOPOHABMPYCHOM NaHAeMuen.

Knroyeenie crosa: uMMyHUMeM, UMMYHO2100YUHbI, XPOMOCOMHbIe abeppayuu, niasma, nuMpoyUMsl, 3KOI02Us.
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Introduction. At present, many countries are developing and implementing in practice the principles of research and
preventive medicine based on the integral evaluation of the immune system and genetic features of the population. The
study of cytogenetic and immunological status is one of the well-known and informative methods for the indication of health
and environmental effects on humans.

Objective: study of the cytogenetic and immunological status of residents of Almaty city and Almaty region according to
the criteria of chromosome aberrations formation in lymphocytes of peripheral blood and the content of immunoglobulins in
plasma in almost healthy people in the dynamics for the last 15 years.

Materials and methods. In the comparative dynamics during 15 years biochemical and cytogenetic study of the almost
healthy people aged 35 to 60 years living in Almaty and Almaty region has been conducted. They determined the level of
immunoglobulins in the blood serum, the frequency and spectrum of chromosome aberrations in lymphocytes of peripheral
blood.

Results. Differences of the contents of immunoglobulins in the plasma of practically healthy people of urban and rural
populations of Almaty region have been established. The correlation of their content in the plasma of a number of factors -
the location of residence, the ecological situation of the area, age. The data obtained indicate that the analysis of
immunoglobulins and their interpretation will be more informative for a more accurate diagnosis and prediction of morbidity.
The cytogenetic study of the residents of Aimaty city showed that the frequency of chromosome aberrations among the
residents of Almaty city has reliably increased for the last 15 years and its level is higher than in people living in the
countryside. The correlation of these indexes was revealed. The necessity of constant monitoring of the immune and
cytogenetic status of the population under the increasing anthropogenic load is shown. It has been argued whether it is
appropriate to compare the urban and rural population groups under research with the urban ones and to choose control
groups 13 for the ecological genetic and immunologic studies.

Conclusions. The last fifteen years have shown negative dynamics of cytogenetic and immunologic indexes in
essentially healthy individuals, which was likely caused by the previous coronavirus pandemic as well as the deterioration of
the ecological condition.

Keywords: immunity, immunoglobulins, chromosome aberrations, plasma, lymphocytes, ecology.

TyniHgeme
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©a3ekriniri: Kasipri yakbiTTa kentereH enfepae UMMYHABIK XYAEHi XaHe XarblKTbliH, rEHETUKaNbIK epekLenikTepiH
WHTerpanbabl Garanay HerisiHge 3epTTey XoHe MpodunakTUKanblK MeauuMHa NPUHLMNTEPI 939preHin, onap Taxipube
Xy3iHae eHrisinyge. [leHcaynblk NeH KopluaFaH OpTaHbIH agamFa 9cepiH kepceTyaiH 6enrini xaHe aknapaTTblK AICTePiHiH
Bipi-UMTOreHeTUKanbIK XXoHe MMMYHOMNOTUANBIK CTaTyCbiH 3epTTey 60nbin Tabbinagbl.

Makcat: coHfbl 15 xbin iwiHge Anmatbl Kanacbl MeH Anmatbl 0BMbICbl TYPFbIHAAPbIHBIH, NepudepnsansiK KaH
numdoumMTTEpiHAE XpoMOcOManblK abeppauusnapblH Ty3iny KpUTepuidi xoHe AeHi cay apampapaa nnasmagafbl
WMMYHOTNOBYNMHAEPLIH, KypaMbl DOMbIHLLA LMTOreHETUKabIK XXaHe UMMYHONOMsbIK MapTebeciH 3epTTey.

3epTTey mMaTepuanbl xaHe apicTepi. AnmaTbl kanacbiHaa xaHe AnMatbl 0bnbickiHga TypaThiH 35 xactaH 60 xacka
OeliHri aeHi cay agamzapra 15 xbin Goiibl canbiCTbipMars! AMHaMUkaga BUOXUMUANBIK KSHe LIMTOreHeTUKanbIK Tekcepy
Xyprisingi. 3epTTenreH agampapia KaH capbiCyblHAaFbl UMMYHOrMobynuHAepdiH, AeHreni, nepudepusnbik  Ka
numoLmTTEPIHAEr XpomMocomarblk abeppauusnapablH Xuiniri MEH CnekTpi aHbIKTanabl.
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HaTtuxeci. AnmaTbl ©HipiHiH, Kananblk XaHe aybligblk NonynsuusnapbiHblH, AeHi cay ajampapbliHga nnasmagarbl
MMMYHOrNOBYNMHAEPAIH, KypaMblHAaFbl aibipMallbibIKTap aHbikTangsl. OnapablH, nnasmagarbl KypambiHbiH Gipkatap
hakTopnapaaH — TYPFbIMbIKTbI KEPIHEH, ayAaHHbIH, SKOMOTUANbIK KaFdaiblHaH, xacblHa OalnaHbiCbl atan eTingi.
MmmyHornobynuHaepai Tangay keHe onapabl TYCiHZIpY, aypydbl A9nipek AwarHocTukanay oHe Oomkay yLiH
aKnapatTbipak bonaTbiHbIH anbiHFaH HATUXeNepMeH ganenaeHeai. AnmaTbl KanachlHbiH TYPFbIHAAPbIH LUTOTEHETUKANbIK
TeKcepy anmatblnbiKTapaa Xpomocomarblk abeppaumsnapmplH, Kuiniri COHFbl 15 Xbinpa ceHiMai Typae apTKaHbIH XaHe
OHbIH [eHreili aybinablK Xeprnepae TypaTblH ajamiapFa KapaFaHha CeHiMai Typae KoFapbl ekeHiH kepceTTi. Ocbl
kepceTKiluTepaiH e3apa bainaHbiCbl aHbIKTandbl. YKoFapnan xaTkaH aHTPOMOreHMiK XyKTeME XaFfdaiblHaa XanblKTbiH
MMMYHZbBIK XSHe LMTOreHeTUKanblK XaFganbiHa TyPaKTbl MOHUTOPUHI XXYPridy KaXeTTiniri KepceTinreH. Jkonornsinbik-
reHeTUKamnblK XOHe WMMYHONMOMMAMNbIK 3epTTeynep VYWiH 6Oakbinay TOMTapblH TaHAAyAblH  AYPbLICTbIFbl  KaHe
3epTTenywinepain, Kananblk TonTapAbl KananblKneH Hemece aybinablK TOMTapAbl ayblNAbIKNEH CanbICTbipy MOCEnec
TankslnaHagbl.

KopbITbiHAbl. CoHfbl 15 Xbinaafbl AeHi cay agamaapaa LMTOreHeTUKanbIK XoHe MMMYHONOTUSNbIK KepCeTKilLTepaiH
TEpiC AMHaMMKachl aHblKTandbl, Oyn 3KONMOrMANbIK XaFdaidblH HalapnaybiMeH faHa emec, COHbiMeH bipre eTkeH
KOPOHaBMPYCTbIK NaHaeMusMEH e BainaHbICTbl 6onybl MyMKiH.

TyliH ces3dep: umMmyHumem, uMMYyHo2n06ynuHdep, XpomocomansiK abeppauyusnap, nnasma, numgoyummep,
aKomoaus.
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BBepeHue U3y4eHWe  LMTOTEHETUYECKOTO W WMMYHOIOTUYECKOro
Tepputopust  Pecnybnukv  KasaxctaH —usobunyetr  cratyca.
perioHamm ¢ HebrnarononyyHon akomnoruen. B HacTosLwee MmyHHas cucTema uyenoseka, cnocobHa pasnnyaTtb
BPEMSI MPOMCXOAMT 3arpsisHEHWE OKpYXalollehn cpedbl  COBCTBEHHbIE M TEHETUYECKM YyKEPOAHble CTPYKTYpbI, UX
npogykTamu raso-HedrenepepaboTky, TXenbiMn  nepepabatbiBaTb M SNUMUHUPOBATH [24], HO B TO Xe Bpems

MeTannami, pasnuyHbIMWA KCEeHOOMOTMKaMW, B TOM YMCMe  OHa O4YeHb MnacTuyHa u nabunbHa. OHa u3MeHseTcs nog
OECKOHTPOMbHLIM NMPUMEHEHMEM MECTULMAOB Ha MOMSX M BO3AEACTBMEM MPUPOAHBIX, SKOMOMMYECKNX WU COLMAbHBIX
op. [3, 4, 25, 27, 48). MepeocTeneHHon 3agayeit nboro  ycnosuii [41] 1 B TO Xe BpeMs aHTPOMOreHHblE (haKTopbl
rocygapctBa  sBnsetcs  obecreveHne  6e30MacHOCTM  OKa3blBalOT HeraTvBHOE BO3OEWCTBME Ha passBuThe U
30O0POBbS  HACENEHWsl, pELUEHMe  3KOMOTUYECKMX W (PYHKUMOHMPOBAHME CaMON MMMYHHOW CUCTEMbI, 0cnabnss
coupanbHbix npobrnem B cTpaHe. Ha pgaHHbIn MOMeHT €€, VIMMYHOTOKCMKaHTbl  CMOCOGCTBYIOT — YCUNEHMIO
BbICOKYlO ~ aKTyanbHOCTb  NpUODPETAT ~ KOMMMEKCHbIE  arpecCMBHOCTM  MH(DEKUMOHHBLIX — areHTOB UM Takomy
Noaxodbl MCCefoBaHUs W pa3paboTkn MeponpusTUil M0 MEepeHanpskeHWt0  WMMYHHOA  CUCTEMbI, 4TO  MOTYT
npodunakTuke 3aboNeBaeMOCTM HACENEHUs Ha OCHOBE  MPMBECTM K (DOPMMPOBAHWID ayTOUMMYHHbIX 3aboneBaHmi
Hay4yHO 0OOCHOBaHHBIX METOOB M peleHnid B obnacth 1 BTOPUYHBIX YOPM UMMYHOAEDULNTHBIX COCTOSHUA [43].
0bLLYeCTBEHHOTO 300pOBbS HaceneHns ctpadbl. OgHuM n3  [103TOMY COCTOSIHME WMMYHHOW CUCTEMbl W CTEMEHb ee
HanpaBneHuin NepcoHanM3oBaHHOW MeAWLMHbI SBASETCS  PEaKTMBHOCTU SBMSIOTCS NOKa3aTenem KavyectBa XM3HU U
NpoBefEeHWe WHTErpanbHoON OLEHKM COCTOSIHUS UMMYHHOM  3[0pOBbS YenoBeka [42]. B cBA3u ¢ 3TUM B Hallei cTpaHe
CUCTEM 7 BbISIBNEHUE B3aMMOCBS3N ee  NpOBOASATCA MHOTOYMCIEHHbIE WCCMNEAOBAHWUS UMMYHHbIX,
(OYHKLUMOHMPOBAHUS C TEHETUMYECKMMM  OCODEHHOCTAMM  (DYHKUMOHAMBHBIX U TEHETUYECKUX W3MEHEHUI Y XUTenen,
opraHu3Ma 4enoseka. OTW AaHHble MOryT CTaTb OCHOBOW  MPOXMBAIOWMX HA TEPPUTOPUSX C pasnuyHbIMU BUZaMM
Ans pa3paboTku WHAVBMAYaNbHbIX nporpaMM,  @HTPOMOTEHHOTO 3arPSI3HEHMS OKPYXKaloLLen Cpeabl.

ONTUManbHbIX (POPM W  METOAOB  BOCCTAHOBUTENbHOM Mpu vccnenoBaHusX MIOAEN, NPOXUBAIOWMX HA STMX
MeauWuuMHbl € Uenblo  BHEOPEHWS B MpaKTUKy  TEpPUTOPUSX, OTMEYAETCS CHKEHUE UMMYHHOrO cTaTyca 1
3gpaBooxpaHeHus.  OpgHumMM M3 OOLLEM3BECTHbIX W MOBbLILIEHWNE LIUTOrEHETUYECKUX HAPYLLEHWI B numdounTax
MHOPMATUBHBIX METOAOB MO VHOWKALUWM 3[0POBbS M Mepudiepuyeckoit KpoBu, BykkarbHOM SMUTEnuM pOTOBOM
3 heKTOB OKpYXKalolLeln Cpedbl Ha YernoBeka SBMSETCS  NOMOCTM WM Ap. W 0OCyx[aeTcs B3aMMOCBA3b  ITUX
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nokasatenen. OTO MOKA3aHO WM B OTHOLIEHWM
pagnoaKkTUBHOTO 3arpssHeHus [44]. Tak, BO Bcex rpynnax
pajWaLMOHHOrO pucka B OTAaneHHble CPOKM Nocrne aBapum
Ha YASC 3aperucTpupoBaHbl HapYyLIEHUS UMMYHHOTO
cTatyca. BblpaXeHHOM CHIKEHUN KONNYeCTBa NENKOLNTOB,
abCconmiTHOrO M OTHOCWTENbHOTO — cojepxaHna  T-
nMMAGOLMTOB, a Takke COepXKaHWs MMMYHOrnobynnHOB
knaccoB A, G, M, npu 3TOM C yBENMYEHUEM YacCTOThl
XPOMOCOMHbIX abeppauui B numdoumTax
nepudpepnyeckon kposu [1, 12]. AHanoruuyHble AaHHble
MPUBOAATCS M B OTHOLIEHUA XMMWUYECKOTO 3arpsi3HEHMS!
Tepputopuit [27]. U3yyeHne MMMYHHOrO ctaTyca nogen,
NPOXMBAIOLLMX B YCMOBMSAX BO3AENCTBUS KapayaraHakckoro
HepTerasokOHZEHCATHOr0O  MECTOPOXAEHUS  BbISIBIANO
CMHOPOMbI MH(DEKLIMOHHON U annepryeckon MMMYHHOM
HegocTatouHocT [20]. B ropogax Aktobe u ATbipay
BO3[eNCTBMe (HaKTOPOB Cpedbl OOMTaHWS MpUBOZMT K
HanNWUuuMK0 BbICOKOTO YPOBHS MMMYHOZeUUMTa, CPEAN nL,
ONUTENBHO MPOXMBAIOWMX HA AAHHOW TEeppuUTOpuM |
MOBLILIEHNE  XPOMOCOMHbIX  abeppauun  [13]. Y
OTHOCMTENBHO ~ 3[OPOBbLIX  MIOAER, MPOXMBAKWMX Ha
TEPPUTOPUSAX  3arpsA3HeHHbIX  HedpTenpoayktamm W
ynesogopogamu, OBHapyXeHbl Npu3HakM  ocnabnenus
pe3epBHbIX  BO3MOXHOCTEN.  BbIABNSETCS  CHUXKEHME
MeTabonmuecknx CBOWCTB  ¢harouutoB, npu 3TOM C
OZHOBPEMEHHBIM HaNpPSKEHHMEM MOHOKMHNPOZYLMPYIOLLEN

aKTMBHOCTM  MakpodaroB.  JTW  OTKNOHEHMS B
COOTHOLLEHWSX 3NIEMEHTOB MMMYHHON CUCTEMbl SBASKOTCS
cneacTemem thopMmpoBaHNs VIMMYHOIOTMYECKON

TONEPaHTHOCTW M Pa3BUTMS afanTalMOHHbIX NPOLECCOB B
WMMYHHOA CMCTEME TNpWU  BO3AENCTBMM  3KOMOTUYECKM
HebnaronpuaTHLIX YCIOBUA. Mpw aHanuse
LINTOTEHETMYECKUX U MMMYHOMOTMYECKMX MoKasaTenen vy
[eTel B YCMOBMAX  XMMWUYECKOTO  3arpsisHEHWS
aTMOC(EPHOrO BO3AYXa BbISIBMIEHO CHUKEHWE YPOBHS
MECTHOMO WMMYHWUTETA, W3MEHEHUEe MPOLECCOB KNETOUHOM
KMHETUKA W YBENWYEHWE KAPUOMOTMYECKUX HapyLLEHW.
Mpu aTOM oOnpedeneHa BbICOKAs [OCTOBEpHas CBS3b
KapuonorMyeckMx 1 WMMYHOMOMMYECKMX MoKkasaTenen ¢
HEKOTOPbIMM XUMUYECKAMM 3arpssHUTENaMm
aTMocepHoro Bo3ayxa [6].

PaHee npoBefeHHble MeauKko-ouonornyeckue
MOHWTOPUHIOBbIE  MCCIENOBaHNS MO3BONMAM  MOMYYNTb
[aHHble 00 YpOBHE 30OpOBbS  Pa3HbIX  KaTeropui
HacesneHusl, MPOXMBAOLLMX B Pa3MUYHbIX SKOINOTMYECKMX
YCIOBMSIX HEKOTOPbIX PervoHoB KasaxcraHa
(Kbi3binopauHckas, BocToyHo-KasaxcTtaHckas,
AnmatuHckas obnactu u ap.) [2, 9-11, 16, 17, 21, 32, 33].
IMpy NpoBeAEHUM TAKOro pofa UCCENO0BaHMIA OCTPO BCTAET
BOMPOC 0 BbIOOPE KOHTPOSBHOMN rPyNMbl U, COOTBETCTBEHHO,
pervoHa (Mnn  paiioHa) OTBevarWero HeobXoauMbIM
TpeboBaHusIM. YCTaHOBNEHWE OTHOCUTENBHO YMCTOM B
3KOMOTMYEeCKOM  NnaHe  TeppuTopuK, OCODEHHO B
KasaxcraHe, BecbMa 3aTpyaHuTensHo. OfHaKo, He TOMbKO
BbIOOp OTHOCUTENBHO BNArONPUATHOrO B SKOMOrMYECKOM
MnaHe pervoHa WMMEET 3HaYeHWe, TaKkKe BHOCUT CBOU
KOPPEKTVBbI kaTeropus 0OCReayeMoro Hacenenus, T.e.
pasnuyaloLLerocs no MecTy NPOXMBaHUA - B ropojax U B
CenbCkoi MECTHOCTW. B KpynHbix ropogax Ha nwogen,
Be3ycnoBHo, Bo3geicTBYyeT 6onee CUrbHbI  MPECCUHT
BO3AENCTBUS HEBMaronpusTHbIX ()akTopoB.
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B cBfsM ¢ 3TMM HOBM3HA M Lenb NPOBEAEHHOTO
UCCMeaO0BaHNS ONpefensanucs W3y4yeHeMm B3auMOCBS3N
LMTOrEHETMYECKOrO M MMMYHOIIOTMYECKOro  craryca
xutenen r. Anmatbl M AnmaTuHCKOM 06n. No KpUTEpUo
00pa3oBaHNsl XPOMOCOMHbIX abeppauuit B nmmdouuTax
nepudepuyeckon KpPOBY n COAEPKaHNI0
MMMYHOrNOOYNMHOB B Mna3Me Yy MpaKTUYeckn 3LO0pPOBbIX
noaen B ouHamuke 3a nocnegxue 15 ner.

Matepuansi u metoabl

JusaliH uccnedosaHus:

I'IpOBep,eHo KOropTHO€e ncecnenosaHue. Ons
OOCTUXEHNA NOCTaBIEHHOM uenn ucnonb3osaH
KOMMEKCHbIN nogxon C npumMeHeHnem

(PyHOAAMEHTaNbHOrO, 3KOMOMNYECKOro 1 MoMepeyHoro Tmna
Ou3aiHa uccnepoBaHus [5]. [na  OueHKM COCTOSHUS
VIMMYHUMTETA W LIUTOrEHETUYECKNX N3MEHEHWIA Y HAaceneHus
IOKHOrO pEerMoHa CTpaHbl B [JONMTOCPOYHOM Nepumofe,
NPOBEAEHO CCNEAO0BaHWe Ha NpuMepe xutenen r.Anmatbl
1 AnmaTuHckon obnacTu.

B paboty BKMtoueHbl pesynbTaTtbl MOHWUTOPWHIOBbIX
VIMMYHOMNOTUYECKMX W LNTOrEHETUYECKUX UCCNeaoBaHni (B
pamkax rPaHTOBOrO " NporpamHo-LieneBoro
(VHAHCMPOBAHWS) YCMOBHO 3[0POBLIX TNKLENA CPEAHEro
TpygocnocobHoro Bospacta oT 25 po 60 ner,
npoxuBaroLwmx B r. Anmatel n AnmaTtuHckoi obrnactu B
CPaBHUTENbHOM AuHaMuke B OOLEM CMOXHOCTM Ha
npoTsikeHnn 15 net. CocTas rpynn niogen pasHbix rogos
WCCNEeLoBaHWs He WOEHTUYEH MO  WHAMBMAYanbHOMY
cocray. Y obcnegoBaHHbIX — Ntoaei-gobposonbLes
ONpefensnM ypoBeHb WMMYHOTNOBYNMHOB B CbIBOPOTKE
KPOBW, 4acTOTy U CMEKTP XPOMOCOMHbIX abeppauuii B
numdouuTax nepucepruieckon KpoBu.

[aHHoe nccnensaHne ofobpeHo NoKanbHOM TUHECKOI
komuceuen "MHCTUTYTa reHeTUKM 1 ru3nonorum” NpoToKos
Ne3 o1 24.03.2022 .

WmmyHonozauyeckue uccredosaHusi:

r. Anmatbl (2013) - 192 uenoseka, (2022) - 64
yenoseka; AnmatuHckas obnacTb, r. Tanrap (2010) — 82
yenoeeka, noc. TaykapaTypblk (2022) - 48 yenosek. [ns
NPOBEAEHNS  CPaBHUTENbHOMO  aHanmM3a  MOMyYeHHbIX
pesynbTaToB Yy  CPeOHEeCTaTUCTMYECKOTO  HaceneHus
BKMIOYEHbl  [aHHble MO WCCMEAOBaHWK  YPOBHS
uMmyHornobynuHoB B nnasmve  kpoeu  (2023r) vy
CMOPTCMEHOB, Kak KOropTbl MPaKTUYECKM 300POBLIX JIOAEN,
C PEerynsipHbIM MOHWUTOPUHIOM UX COCTOSIHWS 3A40POBbs (16
yenoBexk, xutenu r. Anmarbl, Bospact 25-30 nier).

LiumoeeHemuyeckue uccne008aHus:

r. Anmatbl (2007) 28 venosek, (2022) - 22 yenoseka;
AnmaTtuHckas obnactb - noc. TaykapaTypbik (2007) — 45
yenoeexk, (2022) — 30 yenosex.

Ha Bcex ofcrnemoBaHHbIX MKOOEN 3amonHsM aHKeTbl,
COCTaBINEHHbIE Ha OCHOBE NpefoxeHn [34] Ans nposeaeHms
9KOMOrO-TEHETUYECKOTO TECTMPOBaHMS uceneayembix
nonynsLuiA Niogei. AHKETbI BKIKOYaNM BOMPOCHI OTPaXaloLLme,
MWMYHbIE [aHHbIe, HaLMOHANBHOCTb, BUE MPOECCHOHANBHON
JEATENbHOCTY,  Hamvune  BpedHbIX MpUBbIYEK  (KypeHue,
ankororb), MeOMKO-TeHETUYECKUA aHaMmHe3, B TOM uucre
3abonesanme/koHTakTHocTb - Covid-19  (gnst  obcnegyembix
2022 1), paTy nocrnegHero PEHTreHOBCKOrO obcnenoBaHus,
Jaty 3abopa 6uomatepuana, noanucb WHE(OPMUPOBAHHOTO
cornacus.
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PasHoe  konuyecTBO  0OCregoBaHHbIX  Noaen
MCMONb3YeMbIMU MeTogamu B UCCrea0BaHHbIX
HaceneHHbIX MyHKTax, B pasHble oAbl NPOAMKTOBAHO
pasnuyHbLIMM 0OBEKTUBHBIMY (npoBeneHune
MOHWTOPUHIOBbIX ~ WCCNEJOBaHWA B OMpPeAeneHHOM
pervoHe, (MHaHCOBBLIMM 1 TEXHUYECKAMM BO3MOXHOCTAMMY,
NpON3BOANTENBHOCTBIO  METOJoB M nabopatopumn) 1
CYOBEKTUBHBIMW MPUYMHAMM (KeNaHWe HaceneHms NPUHATbL
yyacTue B uccregoBaHmm).

Kpumepusimu ekmoyeHus a6rsnuch:

Bo3pacT ot 25 10 60 ner;

NOCTOSIHHOE NpoXuBaHue " TpyaoBas
[EATENbHOCTb B JAHHOM HACErNeHHOM MyHKTE B TeYeHWe
nocnegHux 3-x net u bonee;

KENaHWE MPUHATL y4acTue B UCCnenoBaHnm;
OTCYTCTBWE KPUTEPUB UCKITIOYEHNS.

Kpumepusmu uckmoueHus seasnuch:

COCTOSILLME HA AUCNAHCEPHOM YYeTe;

—  Hanuune XpoHuyeckinx 3aboneBaHui;

3abonesaHne B TeYeHME NOCMEAHMX 3-X MecsLeB
NMPOCTYAHBIMY M MHEEKLMOHHBIMW 3a60neBaHNAMM;
pafyaLMoHHOE BO3LENCTBIE B MEAULMHCKIX Liensx
3a nocneaHue nonroaa;

— annepruyeckve 3abonesaHus;
0TKa3 OT y4acTus B UCCNeLoBaHM.

3abop kpoBW NPOW3BOAMNCA B YCNOBUSX NOMMKIMHUKA
no MECTy XWTenbCTBa B YTPEHHWE 4acbl HATOLaK W3
nokTeBom BeHbl B 06bEMe 5,0-10,0 Mn ¢ aHTUKOArynsHTOM
0,AM umuTpaTa HaTpus AN OMOXMMUYECKUX W NUTUIA
renapuHoOM Ans LUTOreHETUYECKMX MCCNER0BaHNA.

WmmyHonozuyeckue uccne0ogaHus:

OBpasubl kpoBK ANst GUOXMMUYECKMX MCCrenoBaHuiA
ueHtpudpyrposanu npu 3000 06/MuH. B TeueHne 15 MuHYT

n otbupanu nnasmy Ans onpegenexus
UMMyHornobynuHoB. YposHK n3otunos IgG, IgA, IgE, IgM B
nnasmMe  onpegensnM  MeTogoM  TBepA0dasHoro

WMMYHO(DEPMEHTHOTO aHanu3a C npuMeHeHnem Habopa
pearentoB 3AO «BekTop-Bect» (Hosocubupck), cnegys
MPUNOXEHHBIM  MHCTPYKLUMAM  HA  MMMYHOEPMEHTHOM
aHanusatope Stat FAX-2010  (Poccusi).  ®upmoi-
NpOWN3BOANTENEM PEKOMEHOOBAHO CYMTATb HOPManbHbIM
ypoBeHb IgA — 57-285 Ep/mn, 0,8-4,0 wmr/imn, 1gG B
puanasoHe 60-200 Eg/mn, 4,8-16,0 mn/mr, IgM - 60-250
Ea/mn, 0,5-2,0 mr/mn, IgE - 0-100 ME/mn.

LlumoeeHemuyeckue uccre0osaHus:

O6pasey, uenbHoi kpoBu (0,5 mn) pobasnsnm B
KynbTypanbHyl cpegy (4,5 mn), coctosiwyw u3 76%
nuTatensHom cpedbl RPMI-1640 + rnytamuH (2 mM) (Sigma
Aldrich, CLUA), 24% cbeTanbHoI bbiubeit CbIBOPOTKM (Sigma
Aldrich, CLUA) 1 nenuumnnuHa/ctpentomuumia 100 EL/mn.
Boigenenne numcouutoB  ctumynuposarm 2% PHA
(Gibco). Knetkm uHkybuposanu B TeueHue 48 4 B CO2-
nHkybatope mpu 370 C. 3a 2 4 go cwmkcaumm B cpepy
pobasnann  konxmumH  (MaH  Oko, Poccusi;  KoHeyHas
KoHueHTpauwms = 0,8 mkr/mn). TunoToHuyeckylo 0bpaboTky
knetok nposogunm 0,075 M KCl Ha BoasHoit ©aHe npu
370C B TeyeHue 15 MUH C mocregylowein TpexkpaTHOM
ukcaLmeis CMeCblo METUMOBOrO CrMpTa W NeasHoM
YKCYCHOM  kucnotbl  (3/1).  TTOATOTOBNEHHYIO  KMETOUHY0
CYCMEH3M0  HaHOCUNM  Ha  OBE3XUPEHHbIE,  BNaXHble,
OXraxieHHble  npeameTHble  cTekna.  [lpenapatsl
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MeTahasHbIX XPOMOCOM PaBHOMEPHO OKpaLumBamu 4%-HbiM
pacteopom [um3bl (Merck, [epmanus) B TeueHue 5 MuH,
NPOMbIBaNy AUCTUNNMPOBAHHOM BOAO U BbICYLLIMBANW [46].

LiutoreHeTyeckMn aHanu3 MeTadasHbiX XPOMOCOM
npoBogunu  nog  Mukpockonom  Zeiss  Axioscop 40
(Tepmanus, 2013) ¢ MacnsHOA UMMEPCUEN W YBENUYEHNEM
16x100 1 MOTOpK30BaHHLIM MUKpOckonom Zeiss Axiolmiger
Z.2 ¢ nporpaMmmHbiM 0becneveHnem Metafer-4 (FepmaHus,
2022) ¢ macnsHoil ummMepcuein u ysenuueHuem 10%x63.
OueHvBamm KOnmM4YecTBO KNeToK C abeppauusimu, a Takke
COOTHOLLEHWE Komu4yecTBa M TUMoB abeppaumii Ha 100
aHanuanpyembix MeTacdba3. [logcuuTbiBan BCE  TWMbl
XPOMOCOMHbIX aHOManui, BbISBASEMbIX MPU  PYTUHHOM
okpaLumBaHuW. MWKPOCKONMYECKMA aHanu3 mMeTadasHbix
MNacTUHOK NPOBOAWNCS B COOTBETCTBUN C OBLLENPUHATLIMM
kpuTtepusMn otbopa M aHanusa npenapatoB OT Kaxzgoro
nHamBKga aHanmanposanu 4o 200 KneTok.

Cmamucmuygeckull aHanus.

[ns cTatuctMyeckux pacyeToB M MOCTPOEHUS MOAENM
BbIYMCNANN CPeaHee apudMeTUYEeCKoe U ero OTKIOHEHWe
(M£SE) B % Ha 100 kneTok. [locToBEpHOCTb pasnunyms
cpenHux oueHuBanu no t-kputepuio CrtblogeHTa. [lopor
CTaTUCTMYECKO  3HauMmocTm  coctasnan  p<0,05.
CraTUCTMYECKMn W KOPPENALMOHHBIA  aHanu3  AaHHbIX
npoBogunu ¢ nomowpio nporpammel Excel  (Microsoft
Corporation, Redmond, Washington, DC, USA). [aHHble
NPOBEPSNN C NOMOLLbI0 Koppensumun Crinpmena.

PesynbTartbl

WmmyHonoauveckue uccnedosaHus

B rpynnax ofcnepoBaHHbIX xuTenen r. Anmatbl U
AnmatuHckoit 0bnacT pasHblX TOLOB  MCCEeLOBaHUs
CPepHMe nokasaTenu yYpoBHEA  MMMYHOrMOBynMHOB
Haxogunuch B Npegenax pedepeHCHbIX 3HAYeHUd, YTO
COOTBETCTBYET CPEOHEMY YPOBHIO  (PU3MONOrUYEeCcKom
Hopmbl (IgA 0,9—4,5 r/n; 1I9G — 5—14,0 r/n; IgM — 0,5—
2,5 r/n), 3a ucknoyeHuem IgM y xuteneit r. Anmatbl B
2013 r (pucyHok 1). [JaHHble KNETOYHOro WMMyHUTETa Y
300POBbIX U (DU3NYECKM pa3BUTLIX, MONOABIX MNHOAEN,
3aHMMaloWmMXcs  cnopToMm, B BospacTe oT 25 go 30 ner,
nokasanu, 4to cogepxanue IgA konebanocs ot 1,56 go
2,97 r/n, 1gG ot 7,23 po 15,37 r/n, IgM ot 0,67 go 1,41
/N, 4TO TaKkKe COOTBETCTBYET CPEOHEMY YPOBHIO
uamonornyeckon  HopMmbl. Y  BCEX  CMOPTCMEHOB,
HE3aBMCMMO OT CMOPTMBHOW HanpaBneHHOCTU (rpeko-
pumckas Gopbba, nayapiMdTUHT,  [431040), YPOBEHb
uMmMyHornoBbynmHoB obecneunBan 3awWwmTy CIU3UCTBIX
obonoyek oT MUKPOOOB M annepreHoB, NyTeM CTUMYNALUM
BbIpaboTKM  aHTMTEN MMMYHOTMOBYNMHOB, ~ 4TO
cornacyeTcs € nuTepaTypHbiMU daHHbIMK [22, 23] u
oTpaxaeT 0BLuit yPOBEHb 1 CTATUCTUYECKYIO 3HAYMMOCTb
MOMyYeHHbIX JaHHbIX Y HaceneHus ANMaTUHCKIO PErvoHa
(PucyHok 1).

TeM He meHee, nccnenoBarus 2022 r. nokasanu, Yto y
Xuteneh r.  AnMaTtbl  CpegHMe  3HAuYeHWs  BCex
MMMYHONOBYNMHOB ObINK Ha HIBKHEN rpaHnLe HOpMbI. [1pu
VHAVBUOYANbHOM aHanuae Bapuauuit YPOBHSI
ummyHornobynuHo y 10% xutenen r. AnMaTbl BbISIBIEH
YpOoBEHb Ha 2-5% MeEHbLUE HUXHEN rPaHULbl HOPMbI
MakcumanbsHble 3aperucTpupoBaHHble 3HaveHus IgG u IgM
Obinn B 2 pasa MeHblle BEpXHEro npedena HopMmbl
(Tabrmua 1).
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PucyHok 1. CopepxaHue MMMYHONO0YNMHOB Y B3pOCIIOro HaceneHus r. Anmatbl U AnMaTMHCKOM 06nacTi B AMHaMuKe
nocnepHux 10 net: (A. CoaepxaHue nMmyHornoGynuHoB Ig A, IgM. B. Copepxanve nmmyHorno6ynmHos IgG).
(Figure 1. Immunoglobulin content in the adult population of Almaty city and Almaty region in the dynamics of the last 10 years:

(A. Content of immunoglobulins Ig A, IgM. B. Content of immunoglobulins 19G)).

Tabnuya 1.

Bapwuaums ypoBHein UMMYHOrNoOYNMHOB Yy XuTenen r. AnMaTbl Npyu MHAUBMAYaNbHOM aHanu3e.
(Table 1. Variation of immunoglobulin levels in Almaty residents in individual analysis).

mmyHornoBynuHsi Anmatbl 2022 Anmatel 2013 Cnoprcmenbl 2023
IgA (mr/mn) 0,46-1,15 0,97-2,67 1,56-2,97

IgG (mr/mn) 4,42-6,16 7,01-10,8 7,23-15,37
IgM (mr/mn) 0,31-1,00 1,9-4,8 0,67-1,41

IgE (ME/mn) 0-196 - -

B Lenom, cpaBHUTENBHBIN aHanu3 nokasan, YTo CpeaHuii
YPOBEHb BCEX MMMYHOMMOBYMMHOB 1 Y xuTened r. Anmatbl 1
AnmartuHckoir obnact 3a nocnegHue 10-15 neT cHusurncs
(Tabnmua 1, PucyHok 1). Y rpynnbl anMaTHLEB-CIOPTCMEHOB,
UMEIOLLMX MOBBILIEHHYID (DU3MYECKYI0 aKTMBHOCTb CPEHMNA
YPOBEHb W WHAOMBMOyamnbHbIE BapuaLuu UMMyHOrMOOYNMHOB
IgA 1 IgG Bblwe aHanoryHbIX MoKasaTenen XuTenei He

cnoptemeHos 2022 1. (p<0,01) n 2013 r. (p=0,05). Cpean
XuTeneih r. Anmatbl JOCTOBEPHbIX pasmMuuMiA Mo momy U
BO3pacTy B pasHble roga uccreposanus no IgA, 1gG He
BbisereHo. OpHako nokasatenu uvmyHornobynuHos IgM y
niogen crapwe 50 NeT UMEen TEHOEHUMIO K CHUKEHWUO, No

CPaBHEHWMIO C  JaHHbIMM
obcnenoBaHHbIx (Tabnuua 2).

tonee

MOMOLON  KOropTbl

Tabnuya 2.

CpaBHMTeﬂbHaﬂ XapaKTepucTuka VIMMYHOFHOGYHVIHOB B Nnasme KpoBHU Y Xutenen r. Anmatbl B 3aBUCUMOCTU OT

Bo3pacTa.

(Tab'IJe 2. Comparative characterization of immunoglobulins in blood plasma of Almaty city residents depending on age).

Bospact IgA (mr/mn) IgG (mr/mn) IgM (mr/mn)
2013 <50 1,9740,39 8,45+1,08 3,150,02
2013 =50 1,8640,15 8,34+0,73" 3,13+0,01
2013 > 1,7940,14 8,5340,39 3,15+0,04
2022 <50 0,95+0,05 5,45+0,3 0,85+0,02
2022 =50 1,06+0,07** 5,5+0,3** 0,69+0,01*
2022 1,0+0,06* 5,4+04* 0,7740,04*
Cnoptcmenbl < 50 2,05+0,39 * 11,58+1,88* 1,09+0,07

*p< 0,05 - mexay rpynnamm < 50,
** p< 0,03 mexgy rpynnamu =50.

LjumoeeHemuyeckue uccredogaHus

O6cnenoBaHbl xutenu 1. Anmatbl U AnMaTUHCKON
obnactu (n. TaykapaTypblk OHOeKLLM-Kasaxckoro paiioHa,
pacronoxeHHoro B npearopbsix 3aunuitckoro Anaray),
MOCTOSHHO  MpOXWBalwWwMe W Bedywwe  TPyAOBYH
[eATenbHOCTb B 9TUX HACENEHHbIX MyHKTax. AHanu3
npoBefeHHOro 9KOMOro-3nMaEMMONOr4eCcKoro
AHKETVMPOBAHMS He BLISIBUN BRMSHUS Ha obcrnegyembix
niogen onpepeneHHbIx 3arpsisHuTenei. B nepuog cbopa

00pa3yoB nepudepuyeckoit KpoBM BCE [AOHOPbI Obinm
NPaKTU4ECKN 300POBbI.

LiuToreHeTMyeCKMn aHanu3 xutenei r. Anmatbl W
AnmaTtuHckoi  00n. BbISIBUN  CTATUCTMYECKM 3HAYMMbIE
pasnnumst  (p<0,01), no wyactoTe M N0  CNEKTpy
3aperucTpPUpPOBaHHbIX XPOMOCOMHbBIX abeppauuin B 3TUX
rpynnax ntogen (tabnuya 3).

Mpn aTOM uyactoTa abeppauuit y xuTenem n.
TaykapaTypblk 3a npoLeaLume Mexay uccrnegoBaHusmm 11

45
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feT, NPpaKkTUYECKN He M3MeHWnack HW no oblleit YacToTte
HapyLLEHWA, HW NO CMEKTPY. Y anMaTUHCKWUX XuUTenen 3a
nocnegHne 15 net oHa 3aMeTHO BbIpocna. JTO

NOATBEPXKAAET W HArpyXeHHOCTb reHeTUYEeCKoro annapara
CTPYKTYPHbIMU U3MeHeHnaMn (Tabnuua 3).

Tabnuya 3.

YacToTa XpOMOCOMHbLIX abeppauui B numdouuntax nepudpepudeckoil KpoBu xutenen AnMaTUHCKOW 06nacTy.
(Table 3. Frequency of chromosomal aberrations in peripheral blood lymphocytes of Almaty oblast residents).

BapuaHt M3yyeHo Abeppauuin Ha  |Bcero abeppauuit,| XpoMocomMHoro | XpomatugHoro | lNpeaeni
MeTadas KneTky % Tvna, % Tina, % Bapuaumn, %

Anmatbl ) 28 - - 1 _
(2007r.) 5252 0,028 1,61 +0,12" 0,31+ 0,07 1,31+0,15 1-6
Anmatel 322 2538 0,016 2,76+0,32! 1,100,211 16640251 0-35
(2022r.)
AnmartuHckas obn.
45 (2007r.) 8500 0,008 0,87+0,10 0,19+0,05 | 0,68+0,09 1-6
AnmatuHckas obr.
30 (2018r.) 6108 0,009 0,85+0,12 0,20+0,06 0,65+0,10 0-4

1p=<0,01 Mmexay aaHHbIMM XuTenei r. Anmatbl 1 AnMaTuHCKon oo,
2p=<0,05 mexay gaHHbIMK xuTenen r. Anmatbl 2007 1 2022 rr uccnegoBaHns

Poct  XpOMOCOMHbIX ~ HapyleHuir Y  anmaTuHLEB
Npou3oLLen B OCHOBHOM 3a CYeT abeppaLiyii XpOMOCOMHOrO
TMNa, KoTopble yBenuununucs onee yem B 3,5 pasa, Torga
KaK XxpomaTuaHblil TUn abeppauuin YBENMYMICS TONMBKO Ha
20%. Tem He MeHee, B 0DOWX HaCENEHHbIX MyHKTax
yBenuuuncs npegen konebaHui 4acTOTbl XPOMOCOMHbIX
HapywweHun y obcnegosanHblx mogei. 10-15 net Hasap
WMENUCb VMHAMBMOYYMbl C OTCYTCTBMEM XPOMOCOMHbIX
HapyLLeHWA W MakcumymoMm B 3,5-4%, TO B HacTosiee
BpeEMS MuWHUMYM coctaBun 1%, a Makcumym 6%
XPOMOCOMHBIX HApYLUEHWA U Yy TOPOLCKMX W Y CENbCKUX
KuTenen. 3TO CBMOETENbCTBYET O MOSBEHUM NEPBbIX

NMPU3HAKOB W TEHOEHUWA K NOCNEAYHLEMY YBEMUYEHUIO
uucna HapyweHuin u B cenbckux nonynsauwsx. O6 atom
CBWAETENbCTBYET W pacrpefeneHne  XpOMOCOMHBbIX
HapylweHnn B obcnenoBaHHbIX rpynmax (PucyHok 2). He
CMOTPS Ha CTabMIbHYI0 YacTOTy XPOMOCOMHbIX abeppaLuil
C TEYEHMEM BpemeHu B . TaykapaTypbIK, 3TO [JOCTUraeTcs
YMEHbLUEHNEM YMCMa  MHAMBMOYYMOB C  MUHWUMAILHON
4acTOTOI XPOMOCOMHBIX HAPYLUEHWIA 1 YBENMYEHNEM YnCna
VHAMBWAYYMOB C YacTOTON HapylueHnin bonee 2%. Cpeam
Xutenen r. AnMatbl Takke 3HauMTemnbHO BbIPOCIO YWCTIO
WHOMBWOYYMOB C 4acTOTOM XPOMOCOMHbIX abeppauui
Bonee 2%.
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PucyHok 2. PacnpeeneHue ypoBHS XpOMOCOMHbIX HapyLwweHui B 06¢ceA0BaHHbIX rpynnax.
(Figure 2. Distribution of the level of chromosomal abnormalities in the examined groups).

CnekTp XpPOMOCOMHbIX M XpomaTugHbix abeppaumii B
TOPOACKON 1 CEenbCKOM KoropTax, B GOMbLIMHCTBE Cry4vaeB
COCTOSIT M3 Pa3pbIBOB, (hparMeHTOB M KOHLEBbIX Aeneuui,

3aTparvBalolX  COOTBETCTBEHHO  ABE  WAM  OAHY
xpomatugy.  Abeppaumm  obmeHHoro  Tuna  Gbinin
OBHapyeHbl ~ TONMbKO B EAMHWYHBIX  Cyyasix.

[omuHupoBanue xpomaTuaHbix abeppauuii B ropogackon u
CemnbCKo rpynnax ykasbiBaeT Ha NpeuMyLLeCcTBEHHOE
BMMSHME B OOLLEM CMEKTpe 3arpsasHUTEnei XMMUYEcKMX
reHOTOKCUKAHTOB.

Mpw WHAVBMAYaNLHOM
KOPPensLUMoHHOA  3aBMCMMOCTH

aHanuse
mexay

npsiMoi
yacToTon
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XPOMOCOMHbIX HapyLUEHWI 1 YPOBHEM MMMYHOrMOBYNMHOB,
BbIIBUTb  HE  yAanocb, BEpPOSTHO, MOTOMYy  4TO
VMMYHOINOTUYECKUA  CTaTyC  3TO  MHOMOKOMMOHEHTHas
cuctemMa, a MMMYHOrMoOynuHbl MUWb OAHa U3  €ero
COCTaBMAOLLMX. OpHako, BblsiBNIEHA BbICOKas
oTpuuatensHas koppensuus (-0,85) mexmy CcymmapHbIM
COAEpXaHNeM WMMyHOrMobyNMHOB B Nnasme KpoBu W
4acToTOW  XPOMOCOMHbBIX  HapyleHud B numdoLmTax
nepudepuyeckon kpoeu (PucyHok 3). Takum obpasom,
CyL|eCcTBYeT TecCHas, obpaTHas B3aUMOCBA3b Mexay
(PYHKLMOHMPOBAHMEM VIMMYHHON CUCTEMBI "
BO3HUKHOBEHWNEM LINTOTEHETUYECKUX HAPYLLEHWIA.
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/i Cymma uMMyHorno6ynuHos

Yactota XxpoMocoMHbIX abeppaumit

Anmarbl (2022) Anmarbl (2013)

AnmMaTtvHCcKas
06n.(2007-10)

AnmMaTtvHCcKas
06n.(2018-22)

PucyHok 3. leMmoHcTpauus o6paTHOM 3aBUCMMOCTH CyMMApHOTO YPOBHS UMMYHOTTIO0YNMHOB
B Nna3me KPOBU U YaCTOTON XPOMOCOMHbBIX HapyLweHU B numdouuTax nepudepmyeckon Kposu.
(Figure 3. Demonstration of inverse correlation between the total level of immunoglobulins in plasma
and the frequency of chromosomal abnormalities in peripheral blood lymphocytes).

O0cyxaeHue

B nutepatype nokasaHa ponib Takux ETEPMUHAHT, Kak
BO3pacT, Mo, 9KONOTMYECKOe  COCTOSHME  paiioHa
NPOXMBaHUS, dTHUYECKas NpuHagnexHocTb [30, 31, 38],
obpa3  xu3HW,  KapauomeTabonuyeckue  hakTopbl
OCOBEHHOCTW MUTaHWS, KOTOpPbIE BRUAKOT Ha COAEpXaHue
CbIBOPOTOYHbIX MMyHOro6ynuHos [18, 19] u Heobxogumbl
LNs afeKkBaTHO MHTEPNPETALM B KIIMHNYECKON NPaKTUKe.

OTBETCTBEHHbIE 33  TyMOpanbHbll  WMMYHUTET
uMmyHornobynuuel  IgM, 1gG, IgA, IgE  oTnuuatoTcs
COCTaBOM aMUHOKICNOT, CTPYKTYpOW,

pacnpoCTPaHEHHOCTbID 1 HEKOTOPbIMK - yHKUMAMKM [41].
CHwxeHWe MMMYHHOTO roMeocTasa, SBMSEeTCH MPU3HAKOM
HW3KOW 3deKTUBHOCTM paboTbl UMMYHHOW CHUCTEMBI, YTO
MOXET NPUBECTU K PA3NMYHBLIM KIMHUYECKUM NPOSIBNIEHMSAM
(MHEKUMOHHbIE, — annepruyeckue U OHKOMOrNYeckue
3abonesaHns  T.4.). B npoBegeHHOM uccnegoBaHun Y
OTHOCUTENBHO 300pOBbIX nogen nokasarenu
WMMyHOTNOBynMHOB B nnasme Obinv B mpedenax
KOHTPOMbHBIX 3HAYEHWA, HO B TO Xe BPEMS MOKAa3aHO WX
CHUWXeHWe B  OpraHuamMe  obcregyemblx  Iogei,
NPOXMBAKOWMX B CENMbCKOA W TFOPOACKOM MECTHOCTM B
AVHAMUKE M He 3aHMMatoLLMXCA CropToM. Y CMOpPTCMEHOB
BbIsIBMIEHbl Haubonee BbICOKWE MoKasaTenu hakTopoB
ryMOpamnbHOr0  MMMYHMTETA, 4TO B O4YepedHoi pa3
[0Ka3bIBaET BAXKHOCTb M aKTUBHOCTb (DU3MHECKMX HArpy3oK.

LinToreHeTnyecknin  aHammM3 BbISBUN  CTATUCTUYECKM
3HaUMMOE MPEBbILIEHNE XPOMOCOMHbIX HAapYLUEHUA Y
anMaTuHUeB, 4TO  CBWAETENbCTBYeT O  Bonbluen
3arpsASHEHHOCTY cpeabl 0OUTaHMS XUTENEN KPYMHELLEro B
Haweit Pecnybnuke meranonuca. bonee Toro, cutyauus 3a
nocregHue 15 neT 3HauMTENbHO YXyAlMnacb. AHamu3
CTPYKTYPHBIX HapyLeHU i XPOMOCOM BKItOYan nofcyeT
obwero uucna abeppaunit M WX pacnpepeneHue Ha
XPOMOCOMHbIE U XpOMaTUaHbIE, TaK KaK UX COOTHOLIEHME B
HEKOTOpO/ CTEMEHM YKa3blBaeT Ha TN  MyTareHHoro
BO3AeNcTBUS. [loMUHMpOBaHME abeppauuii XpOMOCOMHOMO
TUNa CBMOETENbCTBYET O BO3LEWCTBUW WOHWU3MPYIOLLEro
W3NYYEHWs, @  XpOMaTWUZHOro XUMUYECKMX
FeHOTOKCWUKAHTOB. B ¢BA3W C 3TWUM, yBENWYEHME YacToThl
abeppaLuit XpOMOCOMHOTO TuNa Y xutenen r. Anmatel, no
CPaBHEHMIO C CENbCKUM HAaCeneHneM MoXeT BbITb CBA3aHO
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TakKe C MOBbIWEHHbIM YPOBHEM 3(D(EKTMBHON [03bl
nanyyelms go 3759  wmk3efrog, koTopas  Bbile
cpenHemupoBbIx  3HaveHmdn (2000 wmk3e/rop) w  psga
pernoHoB KasaxcTaHa [7].

CpaBHWTEMbHBIA  @HANM3  MOMYYEHHBIX  AaHHbIX C
nUTepaTypHbIMM  JaHHbIMM - psiga aBTOPOB MO
LMTOreHeTMYEeCKOMY 0BCNefoBaHuIo KUTenen  KpymHbIx
ropogos  KasaxctaHa nokasan, 4TO  XPOMOCOMHblE
HapyweHus y ArnMaTWHUEB Bbllle, YeM Yy XuTenewn IT.
Maenogap (2,0£0,25%) [27], Aktay (1,15+0,28%) n ®opt
LLeyeHko (2,09+0,3%), HO 3HAUMTENBHO HWXE, YEM B T.
Atbipay  (5,80£0,51%) [9]. YpoBeHb XPOMOCOMHbIX
HapyweHun y xutenei n. TaykapaTypblk HUXe, yem y
nogein U3 cenbCkoXO3ANCTBEHHBIX PaioHOB AKMOMMHCKON
(1,154£0,18%) u  Cesepo-KasaxctaHcko  obnacreit
(1,9£0,23%) [25]. A Takke nocenko YyHmxka (2,0+0,2%) u
ApHa (1,6£0,18%) n3 Une-banxavuckoro pervona [10]. O3tu
JaHHble  MOryT  cBugeTenbcTBOBaTb 0  6Gonee
frnaronpusTHON CUTyaLuu SKOMOMMYECKOM OTHOLLEHUN B
npegropbsx 3aunuiickoro Anaray.

OpHOW U3 MPUYMH 3TON CUTYaLWW (CHKEHUE YPOBHS
MMMYHOTMOBYNMHOB M POCT  YacTOTbl  XPOMOCOMHbIX
HapywweHWn) MOXET ObITb YXyOLWEHWe  3KONOTUYECKOM
0BcTaHOBKM B Meranonmce.

BbisiBnieHHble konebanus MMMYHOrnoOynMHOB OfHOMO
UNU TPEX KNaccoB [0 NpefenbHO HU3KMX 3HAYeHuid B
OCHOBHOM  SIBMSIETCS  BPEMEHHbIM,  00paTUMbiM W
KMUHWUYECKM  HesHaumTenbHbiM.  OpHako, Heobxogumo
¥MeTb BBUAY, 4TO CHWXKEHWE YPOBHS MMMYyHOrMobynuHoB
ComnpoBoXaaemMoe U3MEHEHUAMM Apyrux
MMMYHONOMMYECKUX MOKa3aTenei, TakuX Kak CHUXeHue
konumyectea CD3+, CD4+ numdoumuToB, HaTypamnbHbIX
KWNNepoB, (PYHKLUMOHANBHOW aKTUBHOCTK (haroLuTOB YkKe
JOIKHO WHTEPNPeTMpOBaThCA Kak Mpu3Hak ocnabneHus
NPOTUBOMH(EKLUMNOHHON  3alynThl opraHu3ma [49]. Ewe
OOHOA MPUYMHON  BbISBAEHHBIX UMMYHOMNOTUYECKUX 1
UATOTEHETMYECKMX  HApYLUEHWA  MOXeT  CyXuTb
nocrnescTBIS NepeHeCceHHoN KOPOHABUPYCHON MHEKLMK.

Bupycbl  cnocobHbl  BbI3bIBaTb  HE  TOMbKO
MMMYHOZENPECCUBHBIE  COCTOSHUA nocrne  3abonesaHni
Kopw, rematuta, repneca, PETPOBMPYCOB M HEKOTOPbIX
Apyrux [29], HO 1 BbICTYNAaTb kak GuoreHHble MyTareHs [39].
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lMoBpexdeHne reHeTMYecKoro annapata  KneTok, U
XPOMOCOM B TOM YKCNE NOKa3aHO B OTHOLLEHWM Pa3NNYHbIX
OHK- n PHK-copepxawwmx Bupycos. [lpu nonagaHum
BMpyCa B OPraHuaM MpOUCXOAUT PSA NEPECTPOEK, Lienbo
KOTOpbIX SBASETCA PenpoayKuus BMPYCHbIX YacTuy. B
pesynbTaTte Yero M3MeHseTCs (OyHKLMOHMPOBAHNE MHOMUX
KNEeTOYHbIX CUCTEM, KOTOPbIE B KOHEYHOM MTOTE BbI3bIBAIOT
HapyLLEHWsl FTeHeTMYECKOro annapara Knetok. 310, npexae
BCEro, CnocobHOCTb BMpYCa BbI3bIBATb  CTPYKTYPHbIE
HapylleHns npu HenocpeactBeHHoM koHTakte ¢ [HK,
WHOYKUMS pasnuyHbIX MyTaLWOHHbIX CODLITMA B MOMEHT
pasBuTMS Cneumguieckoro MMyHHoro oteeTa v T.4. [14].
[axe B HENEPMUCCUBHBIX KNETOUHbIX YCMOBUSIX BUPYCh,
BMPYCHbIE YaCTWLbl W WX HYKNEWHOBbLIE KWUCMOTbI MOryT
BbI3bIBaTb MYTaL Ha XPOMOCOMHOM W FEHHOM YPOBHE
[36]. 311 BbIBOALI ObIMM MOATBEPXAEHbI B OTHOLLEHUM
pasnnyHbIX BUPYCOB - renatuta [42], kopw [47], rpunna [52],
kpacHyxu [37], repneca [28], petpoBupycoB [50],
knewesoro aHuedanuta [15], CMda [51]. B nocnegHux
MCCNEROBaHMAX MMMYHOCYMPECCUBHBIN U MyTareHHbIi
3hchekT nokasaH B OTHOLEHUM WHekumn Covid-19 npm
aHanuse Mukposigep B OyKKanmbHbIX — anMUTenMouuTax
POTOBOW MONOCTH HE TOMBKO Y NepeboneBLUMX Noaen, Ho 1
NPOCTO  KOHTaKTHbIX, Kakumu U Obinn  BCE  nOan
obcnegosaHHble B 2022 rogy [35, 45].

CyulecTByeT MHeHWe, 4TO reHeTudecknn addekt
WH(EKLMOHHLIX BMPYCOB HOCUT BTOPWUYHBIA Xapaktep U
CBA3@H C pa3BWTUEM  NATOMOTMYECKUX  MPOLEeCCoB,
NPMBOZALLMX K YACTUYHOMY MMM NONMHOMY HapyLUEHMIO
metabonmama knetok [53]. K Hambonee u3yyeHHbIM
MexaHW3MaM NOAAepXaHWs TrEeHETUYecKoro romeocTtasa
OTHOCUTCS penapaLMoHHOe BOCCTAHOBNEHWE NOBPEXAEHUN
Ha MonekynsapHoMm ypoBHe. OfHako, UCXOLS W3 Uepapxuu
B1onorMyeckMx cMCTEM, MOXHO NPEANONOXUTb, YTO HAapsaY
C  MOMEKYNsPHbIM,  CYLLECTBYKT  KNETOYHblE U
OpraHu3MeHHble CUCTEMBI, cnocobeTaytoLme
NOAJEpXaHM0 TeHeTUYECKOr0 MOCTOSHCTBA OpraHu3mMa.
bonee TOro nmMpegnonaraeTcs, 4TO  BO3HWUKHOBEHWE
XPOMOCOMHbIX ~ aHOManuit - 0ByCMOBNEHO  HapyLUeHWEM
(DYHKLUMOHNPOBAHUS  CUCTEMbI  UMMYHHOTO  KOHTPONS,
BCneActeue OrokupoBaHns ee Bupycamu [39] wmnm
BbI3BAHHON [pYrUMU HapyleHusmu. OTO nofTBepkaaeT
MOBBILLEHHbBIA YPOBEHb LIUTOTEHETUYECKUX HapYLLEeHW npu
BPOXAEHHbIX ~ MMMYHOAENPECCUBHbIX  COCTOSIHUSX U
3aboneBaHusix ayTOMMMYHHOW NPUPOAbI M NpeanonaraeTcs
PONb MMMYHHOW CUCTEMbI B KOHTPOME LMTOrEHETUYECKNX
nocneacTBUAN MyTareHesa B BUAE OUMLLEHWUS OpraHu3ma oT
reHeTMyeckn  JedeKTHbIX — KNEeTOK  MHOYLMPOBAaHHbIX
HebnaronpuaTHLIMK hakTopamn uUnu uHdekumrsmu. [14]. B
obpaTHOM OTHOWEHUM (POPMUPYETCH MpeacTaBrneHue o
LWNTOTEHETMYECKOM  TOMEOCTase  Kak  OTpaXKeHuu
(OYHKLMOHAMBHOMO COCTOSHWSI OpraHu3mMa W, B YacTHOCTH,
T-cuctembl ummyHuTeTa [26, 41].

HecoMHeHHO, TO, 4TO [MNMTENbHOE COXpaHeHue
HapyLWeHW B (PYHKLMOHUPOBAHUA UMMYHHON CUCTEMBI, HE
3aBMCYMO OT MPUYMHBI, BbI3BABLUENA 3TN N3MEHEHNS, MOXET
OTArOWATh  TEYEHWE WMeloWnxcs  3abonesaHuin 1
COENCTBOBATb BO3HWKHOBEHWKD HOBbLIX, CBSA3aAHHBLIX C
HapyweHuem wuMMyHuTeTa. Kpome TOro, BbISIBNEHHOE
pasnuyue 4acToTbl XPOMOCOMHBIX HAPYLLEHMUIA Y CENbCKUX 1
rOPOACKUX XUTENEe BeCbMa CYLIECTBEHHO W CTAaTUCTUYECKN
3HaYMMO, a CpaBHEHWEe 3TWUX nokasaTtenel ¢ AaHHbIMK
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MOHMTOPMWHTOBBIX PErMoHOB MOXET oKasaTbCs
onpefensiowmMm npu - cTatuctuyeckon obpabotke u
CrefoBaTenbHO Aenatb ux bonee unu MeHee 3HauMMbIMU C
COOTBETCTBYIOLMMI BbIBOAAMM.

BriBogb!

BbisiBnieHb! pasnuums cogepaHns MMMyHOrnobynmHoB
knaccoB IgM, IgG n IgA B nnasme KpoBW W 4aCTOTbI
XPOMOCOMHbIX HapyLUEeHUA Y MNpaKTUYeCkn 300POBbIX
niofei ropoackor W CenbCcKom nonynsaumin ANMMaTUHCKOro
pervoHa. OTMeyeHbl Gomee  BbiCOKME — MoKa3aTenu
ryMOpanbHOr0 MMMYHUTETA Y CMOPTCMEHOB M3 . AniMarl,
MO CPaBHEHWIO C XWTENAMW He  3aHUMalOLMMMCS
(busnyeckon akTuBHOCTbI. OnpefeneH HekWd Auanas’oH
3HaYeHUt  OnA  LMTOTEHETWYECKUX  HapyLeHud K
MMMYHOrNOOYNMHOB ~ XapakTepHbll  Ang  3TWX  KOropT,
KOTOPbI MOMOXET  3aMHTEPECOBaHHbIM nmuam
onepupoBaTb  3TWMM  [daHHbIMM B [ANbHEALMX
uccnegoBaHusx. Mo3Tomy, npu NPOBEAEHUN aHANOMMYHBIX
WCCMEAOBaHNA M CPABHEHWUW OMbITHBIX U KOHTPOSbHbBIX
JaHHbIX, Heobxogumo Gonee KOPPEKTHO COOTHOCHTb
TOPOACKOE HAceneHne C TOPOACKMM, @  CEIbCKOE,
COOTBETCTBEHHO, C CEMbCKNM, @ HE TOPOACKOE C CEMbCKUM,
kak 3avacTylo ObiBaeT ans Gonblued [OCTOBEPHOCTM
nonyyeHHblx  pesynbtatoB.  OTMeuyeHa  HeraTuBHas
OMHamMMKa W3YYeHHbIX KpuTepueB 3a nocrnegHue 15 rner,
KoTOpasi BEPOSTHO CBs3aHa He TONMbKO C YXYALIEHWEM
9KONOTMYECKOW  CUTyauwu,  HO M MpoLeALed
KOpPOHaBMPYCHON  naHaemuen.  [lonyyeHHble  AaHHble
CBMOETENBCTBYKOT,  UYTO aHanM3 WMMYHOrMOBYNMHOB 1
4acToTbl  XPOMOCOMHbIX —abeppauuit  Heobxogum  Ans
WH(OPMATMBHOI, 6onee TOYHON AWArHOCTWKM U MPOrHO3Y

3aboneBaemMocT¥ C  Y4YETOM BbIE  NEPEYNCTIEHHBIX
(hakTopos.

Bknad aemopos.

YepedHuyeHko  O.I. - KoHuenmyanusayus, — nouck

numepamypbl, Memodonoaus, HanucaHue, pedakmuposaHue,
nepenucka ¢ pedakyuell xypHana.

[Lemyenko TA. - memodonoeus, nouck numepamypsbl
HanucaHue (YepHosasi nod2omoska).

Kanbnuesa Y.H. - HanucaHue (0630p u pedakmuposaHue).

Baxmusiposa LUK, lNuroeuna A.J1., KoxaHusizosa Y.H.,
Kakcbimog B.M. - memodonoaus, hopmarnbHbili aHanu3

Kotibacosa /1.Y. - nouck numepamypbi.

®uHaHcuposaHue. Paboma ebinoniHeHa npu (huHaHCo8ol
noddepxke Komumema Hayku MuHucmepcmea  8bicl€20
obpa3osaHus u Hayku Pecnybnuku KasaxcmaH, 6 pamkax HTII
NeBR18574139  «®opmuposaHue — KOMNIIEKCHOU  cucmembl
no020moeKU  8bICOKOK8ANMUUUUPOBaHHbIX — CNOPMCMEHO8 U
NepcneKmusHo20 OMUMNULICKO20 pe3epsa No NPUOPUMEMHbIM
0ns KazaxcmaHa eudam cnopma Ha OCHO8e (hU3LOI020-
2eHemuYyecKol OUeHKU».

Koncpnukm  unmepecos.  Asmopel
omcymemeuu KOHuKma UHmepecos.

CeedeHusi o nybnukayuu: [axHbili Mamepuan He 6bin
onybnukogaH 6 Opyeux U30aHUsSIX U He Haxodumcs Ha
paccmompeHuu 8 dpyaux usdamernbcmeax.

Bce asmops! npoYumanu, coefacunuchb C OKOHYamesbHol
eepcuel pykonucu.
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Pestome

Beepenue. PacnpoctpaHeHHocts TOPB moxeT Bapbuposatb o7 8,8 go 33,1%, a 3abonesaemocTb umeeT
HEeYKMOHHYK TEHAEHLMIO K POCTY BO BCEX PervoHax Mupa. Tak B HEeJaBHUX SNWUAEMUONOTMYECKUX WCCMefoBaHMsIX
oBHapyxeH pocT pacnpoctpaHeHHocTv ['3PB B 3anagHoi EBpone n CeepHoit Avepuke Ha 4% B rog. B Asum 3a nepuog,
1989/1990 -1999/2000 rogax yacTtoTa 3po3uBHOro 3sodparuta yeenuuunace ¢ 2,0% Ao 8,4%. 3HauMTENbHO MeHblue
[aHHbIX MONy4eHo O pacnpocTpaHeHHocTu TAPB B geTckom BoapacTte. 10 HEKOTOPLIM AAHHLIM, YAcTOTa BbISBIEHMUS
pechniokc-a3ocharuta y geTen ¢ 3ab0neBaHMAMU NULLEBAPUTENBHON CUCTEMbI MOXET COCTaBnaTh 0T 8,7% po 17%. B
OLHOM M3 1CCNefoBaHNIA NOKa3aH POCT 9pO3MBHO-A3BEHHBIX (YOPM B CTPYKTYpe d30aruTa y getei 3a 5 net - ¢ 12,5% B
2005 rogy o 30,5% 8 2010 rogy.

Llenb. Onpegenutb [AWHaMMKY pacnpoCTpaHEHHOCTU pedriokc-a3odarnTa y [eTel LWKOMbHOrO Bo3pacta ¢
cuMnTOMamu gucnencuy 3a NATUNETHWA nepuog, HabnaeHns.

Matepuansl n metoabl. B petpocnekTusHoe uccnegosaHue BkntoveHo 2935 aeteir. Wccnegosanne nposegeHo no
pesynbTaTam paboTbl FOPOACKOTO SHAOCKONMYECKoro kabuHeTa r. bapHayna 3a 2018- 2022 rogbl. Kpumepuu 8KIo4YeHUs:
Bospact ¢ 7 po 18 nert; MepsuuHoe npoBeaeHue ¢ubporacTpopyoneHockonuu; Hanuume pgucnencuyeckux xanoo;
MHdopMMpoBaHHOE — cormacMe Ha  MpOBefEHWE  3HAOCKOMMYECKOro  MCCNefoBaHWsl.  YUMTbIBanochb — Hanuune
9HAO0CKONMYECKMX MPU3HAKOB KaTapanbHOTO W 3pO3WBHOMO 33ocharuta. B cnyyae Hanuums Spo3vBHOrO 33odharuta
onpegensnacb cragus 3abonesanus no Jloc-AHxenecckoi knaccudukaumn. AHanu3vpoBann Takue nokasaTenu, Kak
pons 6omnbHbIX C Mpu3Hakamu 3aboneBaHus B TOAY, €XErofHbln abcomoTHBIN NpUpOoCT/yObinb, €XerogHble Temmbl
npupocTalybbinu

PesynbTatbl. [lonsi GonbHbIX C SHAOCKONMMYECKMMW npusHakamu 33ocgaruta B nepuog ¢ 2018 no 2022 rop
cHuaunacb ¢ 68,8% po 50,9%. Mpu aTom, Jons GOMbHLIX C 3PO3MBHbIM 330(harMTOM Ha MPOTSHKEHWW MATW NeT
NpaKTU4YeCcKn He MeHsnach, coctaensas ot 26, 8% po 30,5% B pasHblie rogbl. B cTpykType 3po3suBHOro 3sodarnta
oTMevaeTcs pocT gonu GonbHbix ¢ Bonee nerkon hopmon 3po3uBHOro 33ocharuta (ctagusa A) ¢ 58,7% o 79,1% w
CHUXeHWe BonbHbIX ¢ Gonee Tsikenbimu (cTaguamm B u C) ¢ 59,9% go 20,9%

BbiBogbl: Cpeayn BonbHbIX C CUMITOMaMK gucnencun fons 60MbHbIX C 3pO3UBHBLIM 330¢harkToM MpK NATUNETHEM
HabntogeHns He MeHsinacb, OTMEYalTCA U3MEHEHUSI B CTPYKTYpe 3pO3UBHOTO 330¢paruta ¢ pocToM Aomnmu GOMbHbIX C
930¢parut ctagum ot A 1 CHkeHue gonum BonbHbIX ¢ 330charutom ctagum B u C.

Knioueeble cnoea: 2acmpoasochazernibHasi  peqhniiokcHas — bonesHb,  0emu,  3pO3UBHbIL  330¢hacum,
pacnpocmpaHeHHoCMb.
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Introduction The prevalence of GERD can vary from 8.8 to 33.1%, and the incidence has been steadily increasing in all
regions of the world. Thus, recent epidemiological studies have found an increase in the prevalence of GERD in Western
Europe and North America by 4% per year. In Asia, during the period 1989/1990 -1999/2000, the incidence of erosive
esophagitis increased from 2.0% to 8.4%. Significantly less data has been obtained on the prevalence of GERD in childhood.
According to some data, the frequency of detection of reflux esophagitis in children with diseases of the digestive system can
range from 8.7% to 17%. One study showed an increase in erosive-ulcerative forms in the structure of esophagitis in children
over 5 years - from 12.5% in 2005 to 30.5% in 2010.

Objective. To determine the dynamics of the prevalence of reflux esophagitis in school-age children with symptoms of
dyspepsia over a five-year observation period.

Materials and methods. The retrospective study included 2935 children. The study was conducted based on the results
of the work of the city endoscopy room in Barnaul for 2018-2022. Inclusion criteria: Age from 7 to 18 years; Primary
fibrogastroduodenoscopy; Presence of dyspeptic complaints; Informed consent to conduct an endoscopic examination. The
presence of endoscopic signs of catarrhal and erosive esophagitis was taken into account. In the case of the presence of
erosive esophagitis, the stage of the disease was determined according to the Los Angeles classification. Indicators such as
the proportion of patients with signs of the disease per year, annual absolute increase/decrease, and annual
growth/decrease rates were analyzed.

Results. The proportion of patients with endoscopic signs of esophagitis in the period from 2018 to 2022 decreased from
68.8% to 50.9% At the same time, the proportion of patients with erosive esophagitis remained virtually unchanged over five
years, ranging from 26.8% to 30.5% in different years. In the structure of erosive esophagitis, there is an increase in the
proportion of patients with a milder form of erosive esophagitis (stage A) from 58.7% to 79.1% and a decrease in patients
with more severe forms (stages B and C) from 59.9% to 20.9%

Conclusions. Among patients with symptoms of dyspepsia, the proportion of patients with erosive esophagitis did not
change during a five-year follow-up. Changes in the structure of erosive esophagitis were noted with an increase in the
proportion of patients with esophagitis stage A and a decrease in the proportion of patients with esophagitis stages B and C.

Key words: gastroesophageal reflux disease, children, erosive esophagitis, prevalence.
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2 «Cemeit MeanuvHa yHuBepcuTteTi» KEAK, Cemen K., KazakctaH Pecnyb6nukachi;

Kipicne. TOPA Tapanybl 8,8-neH 33,1% - fa [eWiH e3repyi MyMKiH, anm CblpKaTTaHyWbINbIK SMeMHiH, bapnbiK
aiiMakTapblHa TypakTbl ecy ypaiciHe ne. COHbIMEH, COHfbl 3MMAEMUONOTMANbLIK 3epTTeynepae batbic Eypona meH
ContycTik Amepukaga epg TapanybiHbliH XbinbiHa 4% - Fa ecyi aHbikTanabl. Asusga 1989/1990 -1999/2000 xbingap
Ke3eHiHOe 3po3usAnblK 33odaruTTiH, xuiniri 2,0% - gaH 8,4% - fa geniH ecrti. bananblk wakra Gerd Tapanybl Typansl
anTapnblkTan a3 aepektep anbiHabl. Keinbip manimeTTepre caikec, ac KOpbITy Xyiieci aypynapsl bap bananapaa pedntokc
930charuTiH aHbikTay xwiniri 8,7%-aaH 17% - Fa geitiH 6onybl MymkiH. 3epTTeyneppin, bipiHae 5 xbin iwiHae Gananapgarb
930charuT KypbiNbIMbIHOAFbI PO3NANbIK OMbIK xapa dopmanapbiHbiH ecyi kepceTinreH-2005 xbinsl 12,5% - gan 2010
xbinbl 30,5% - Fa peitiH.

Makcar. bec xbingblk 6akbinay keseHiHge aucnencust Genrinepi 6ap MekTen xacblHpafbl Gananapga pedntokc-
930charuTTiH Tapany AMHaMMKaChIH aHbIKTaHbI3.

Matepuangap MeH apgictep. PeTpocnektueTi 3eptteyre 2935 6ana KatbicTbl. 3epTTey bBapHayn Kananbik
sHAockonusnbIK kabuHeTiHiH 2018 - 2022 xbingapaarbl XyMbic HoTWxenepi 6oMbIHLA xyprisingi. Kocy kpumeputinepi: 7
XactaH 18 xacka aemiH; ®ubporactpoayogeHockonusiHbl BacTankel xyprisy; [Qucnencusnblk LarbiMaapabiH 6onybi;
OHOOCKOMMAMNBIK  3epTTey Xypridyre akmapaTTaHAblpbiiFaH KenmiciM. KaTapanbdbl kaHe 9po3usinblK  330haruTTiH
sHpockonuanblK Benrinepiniy, 6onybl eckepingi. dpoansansik 33odarut bonraH xaraanaa Jloc-AHgxenec knaccudukalmscel
BonbiHWa aypyablH caTbiChl aHblKTangpl. Kbin caibiHFbl aypy Genrinepi 6ap HaykacTapablH, YMeci, Xbin CanbiHFbl
abcontoTTi ecimM/keMy, Kb CalblHFbl 6CY/KEMY KapKbIHbI CUSIKTbI KOPCETKILUTED TanaaHmb!.

Hotuxenep. 33odarutTiH, aHgockonusanslk Genrinepi 6ap HaykactapapiH yneci 2018-2022 xbingap apanbifbiHoa
68,8% - paH 50,9% - Fa peniv TomeHaeai. CoHbIMEH KaTap, apo3usnbik 330arkTneH aybipaTbiH HayKacTapablH yrneci bec
Kbl iLWiHAe iC Xy3iHAe e3repreH XoK, ap xbingapbl 26,8% - gaH 30,5% - Fa geiiH. Spo3usnbik 330aruT KypbinbIMbIHAA
3pO3nANbIK 330haruTTiH XeHin TypiMeH ayblpaTblH HaykacTap YNeciHiH, ecyi (a catbickl) 58,7% - paH 79,1% - fa gelix
X8He HeryprbIM aybip (B xaHe C catbinapbl) HaykactapabiH 59,9% - aaH 20,9-Fa aeiiiv TemeHgeyi 6aitkanagbi %.

KopbITbiHAbI: avcnencus 6enrinepi bap HaykacTap apacbiHha 3po3vsnblk 330daruTneH ayblpaTbiH HayKacTapablH,
yneci Bec xbingblk 6akbinayga e3repreH )oK, 3po3usnblk 330(haruT KypbiibIMbIHAA @ CaTbIChl 330haruTneH ayblpaTbiH
HayKacTapAblH, YNeciHiH, ecyiMeH xoHe B xaHe C caTbiCbl 330harnTneH ayblpaTblH HayKacTapiblH YNeCiHiH TeMeHaeyi
Bankanagbl.

Tytindi ce3dep: 2acmpoa3zochacesnsdi peghrtokc aypybl, 6ananap, 3po3usisibIK 330hazum, mapanybl.
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BBepenue obuemupoBasi  pacnpoctpaHeHHocTs [OPB  coctaBnsieT
lacTpoasodhareancHas pedntokcHas 6onesub (FAPB) — 13,3 % [25]. [aHHbix 0 pacnpocTpaHeHHocTn AP y aeteit
pacnpocTpaHeHHoe 3abonesaHue, Npu KOTOPOM 3abpoc 1 NOAPOCTKOB 3HAYNUTENBHO MeHbLUE, No daHHbM Okimoto
COJEPXMUMOr0 XefyaKa B NULLEBOL NPUBOAUT K MOSBNEHMIO E. u coasm. pacnpoctpaHeHHocTb [OPB y nuy go 20 net
cumnTomoB w/unn ocnoxHerun [30]. CornacHo nocnegHemy  coctaBnsieT 4,4%, 4TO COCTaBnsieT MPUMEPHO TPeTb OT
MeTaaHanudy,  omybrmkoBaHHomy B 2018  rogy,  nokasatens y B3pocnbix (11,6%) [33]. Artanti D. u coasm.
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coobuatot 0 vactote MNOPB y nogpoctkoB 12-18 net ot
10,9% po 32,9% [21]. B uenom, pacnpocTpaHeHHOCTb
[OPb wmoxer BapbupoBatb oT 88 po 33,1%, a
3a00neBaeMOCTb UMEET HEYKIOHHYIO TEHAEHLMIO K POCTy
BO BCeX permoHax mupa [8,23]. Tak B HeaaBHUX KPYMHbIX
AMMOEMMONOMNYECKNX  UCCTIEJOBaHMAX OOHapyxeH pocT
pacnpoctpaHeHHocT [OPB B 3anagHon Epone
CesepHoit Amepuke Ha 4% B roa. B Asum 3a nepuopn
1989/1990 - 1999/2000 rogax u4acToTa 3PO3MBHOMO
a3ocbarvta  yBenuumnace ¢ 2,0% go 8,4%. lMpn atom,
HecMOTPS Ha  Gomee  LIMPOKOE  WCMOMb30BaHME
AHTMCEKPETOPHBLIX  MpenapatoB W aHTUPEIOKCHbIX
onepawuit rogoBas cMepTHocTb npu MIPB  nosbicunacs ¢
0,18/100000 B 1987 rogy go 0,46/100000 B 2000 rozy [14].
MocnegHuia MeTaaHanua nokasan, 4To
pacnpocTtpaHeHHocTb [OPB B CeBepHoit Amepuke Obina
3HA4NTEMNbHO BbIWE B WCCNEAOBaHMSAX, MPOBEAEHHBIX
nocne 1995 roga, Yem B NCCNEROBaHMSX, MPOBEAEHHBIX [0
1995 ropga, aHanmoruyHbiM  obpasom, B LIECT
NCCNEROBaHWsX, MPOBELEHHbIX B  BoctouHom  Asuw,
pacnpocTpaHeHHocTb TOPB bbina 3HauWTENbHO Bbille B
uccnegoBaHusx, nposedeHHbIx B nepuog ¢ 2000 no 2004
rog v B nepuog ¢ 2005 no 2009, yem ¢ 1995 no 1999 rog.
Takas xe TeHAeHUMs OTMevanachb Npy aHanm3e BOCbMM
uccregosaHui, npoeefeHHsix B Espone [24]. Lu T.L. u
coagm. B pabote 2022 roga nokasanmu, 4TO
pacnpoctpaHeHHocTb [OPB B Kutae Takke pacteT, OT
6,0% B Havane XXI Beka g0 10,6% Ha MOMEHT U3y4eHus
[31]. Chen MJ. u coasm. coobwmnu, yto B nepuog 2000-
2007 rr. nokasaHus K 3HZOCKOMMM, Bbi3BaHHOW MOPB, co
BpPEMEHEM YBENUUMAMUCh [22]. BOMbLUMHCTBO UCCeaoBaHui
AMHaMKKK  pacnpoctpaHeHHocT [OPBE  nposogunuck €
NpMMEHEHNEM OMPOCHWKOB, OCHOBHbIMM Kputepusimu 'OPB
B 3TOM CMnyyae CRYXWNW, Kak MpaBuno, Hamuume
perynspHon  uakorn wumnm  peryprutaumu.  OueHka
AVHAMUKW pacnpoCTPaHEHHOCTW 3PO3UBHOTO 33ogarnta u
Opyrux  (OpM  OCMOXHEHHONW  pedrioKCHOM  BonesHu
3aTpygHeHa  uM3-3a  HeoOXOAMMOCTW  MPOBEAEHWs
3HOOCKOMUYECKNX WUCCMEAOBaHWA W MPEUMyLLECTBEHHO
BO3MOXHa B rpynnax y nawLuMeHToB c
racTPOSHTPONOTMYECKUMU  CUMNTOMamu.  KOCBEHHbIM
MPU3HAKOM POCTa  PaCMpOCTPAHEHHOCTM  OCMOXHEHHBIX
chopm '3Pb 3ameTHbI pocT 3aboneBaeMocTy nuLieBoaa
Bappetta W apgeHoKkapuMHOMbI nuwesoga. Tak, B
Hupoepnanaax 3a nepuog 1996-2003 r.r saperncTpuposanu
[BYKpaTHOE YBENMYeHWe 4acToTbl nuiwesoda bappetTa u
TpexkpaTHoe — adeHoKapuuHombl nuwesoga. [14]. Ewe
MeHblLe AaHHbIX nonyyeHo 0 LVHaMuKe
pacnpoctpaHeHHocT TOPB y peteir. [lo  HekoTopbiM
AaHHbIM, 4acToTa BbISBMEHWS pedritoKc-33odaruta Yy
petein ¢ 3aboneBaHusMW  MULLEBAPUTENBHON  CUCTEMBI
MoxeT coctanatb oT 8,7% po 17% [1]. B pabote
3azopckoeo C.O. nokasaHo, 4To Y AeTel ¢ cumMnTomamu
QVUCnencun npu NPOBELEHUM 3HOOCKOMAW  BM3yarbHble
npusHakn 33oarnta Habntopatotcs y 18,8% pneten u
nogpoctkoB, u3 Hux y 30,5% wumeloTcs 9pO3vBHbIE
nopaxeHus. [lo [JaHHbIM 3TOrO  Xe aBTopa, nNpu
MPaKTUYECKN PaBHOI YacTOTe SHAOCKOMNYECKNX NPU3HAKOB
pedntokc-a3ocharnTa, YAenbHbIA BEC 3PO3MBHO-S3BEHHBIX
NOPaXEHWI B €0 CTPYKTYPE 3HAYUTENBHO BbIPOC 3a 5 neT -
¢ 12,5% 8 20051. 5o 30,5% B 2010 1 [7].
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LUens wuccnepoBanusi.  Onpegenute  AUHAMMKY
pacnpoCTpaHeHHOCTH  pedpniokc-asodharnta Yy AeTen
LUKOMBHOMO BO3pacTa C CAMMTOMamMu gucnencuM  3a
NATUNETHWUIA Nepuog HabntoaeHus

Matepuanbi n MeToabl

B peTpocnekTuBHOE wuccnegoBaHue BkoYeHO 2935

peten.  MccneposaHue npoBeaeHo Ha  OCHOBaHWK
CTaHOapTU30BaHHbIX NPOTOKONOB 9HA0CKONMYeCcKoro
ucenedosaHna  no  pesynbratam pa60TbI ropoackoro

3Hpockonuyeckoro kabuHeta r. bapHayna 3a 2018-2022
rogbl. Bce aHgockonuyeckue mccnenoBaHus NpoBOAUMNCH
OLHWM Bpa4oM-3HLOCKONMCTOM BbICLLE
KBanMMUKaLMOHHOI KaTeropum.

Kpumepuu skmtoyeHus:

1. Bo3pact ¢ 7 go 18 ner,

2. TepeuyHoe npoefeHne ubporacTpoayomdeHo-
CcKOMuK;

3. Hannume gucnencuyeckunx xanob;

4. WHdopmupoBaHHOE cormacue Ha MpoBeaeHve
3HOOCKOMMYECKOro UCCMEe0BaHMS.

[anHbim kpuTepuam B 2018 rogy cooteTcTBoBano 820
petent, B 2019 — 701 peten B 2020 - 493 pgeteit, B 2021 -
477 peten v B 2022 - 444 pebeHka. YunTbIBaNOCh Hanmume
MPU3HAKOB KaTapanbHOro U 9pO3MBHOrO 33ocparuta. B
Cnyyae Hamuums 3pO3WBHOMO 330(paruta onpegensnach
cTagus 3abonesaHus no Jloc-AHxenecckon
Knaccudukaumm. Mpw OLieHKe pesynbTaToB,
aHanu3MpoBanu Takie MokasaTenu, kak gonst 60MbHbIX C
npu3Hakamu 3abornesaHns, abConoTHbIA NpUPOCT/ybbinb,
Temnbl npupocTalybbinu. [ns Oonee TOYHOA OLEHKM
NPUMEHSN METOL YKPYMHEHWUS! MHTepBana 1 CKOMb3ALLEen
cpegHen. MonyyeHHble [aHHble 0bpaboTaHbl
CTaTUCTUYECKM C WCMOMb30BAHWMEM NakeTa NpUKNagHbIX
nporpamm «Statistica v.6.1» («StatSoft Inc.»). AHanus
3HAYMMOCTM PasNnNymii KaYeCTBEHHBIX MPU3HAKOB NPOBEAEH
c nomowpblo Kkputepust X2 Pasnuuams npu p < 0,05
pacLieH1Banu kak 3Haunmble.

PesynbTathbl

Jons BonbHblx ¢ 330charutoM (C y4eTOM Cryyaes
9PO3MBHOrO UM KaTapanbHOro 93odaruta) B Havane
HabntogeHus B 2018 rogy coctasuna 564 /820 (68,8%), B
2019 wn 2020 ropax, 3HAYATENbHOW [OUHAMUKM He
oTMevanocs: B 2029 rogy gons 60nbHbIX C 330¢haruTom
cocrasuna 498/701 (69,4%), abcontoTHbI npupocT 2,2%, a
B 2020 roay — 342/493 (69,4%), abconioTHas yobinb 1,6%,
B 2021 rogy oTMevanach Hambornbluas abconoTHas yobinb
17,8%, pons GonbHbIXx coctasuna B 2021 rogy 246/477
(51,6%), a B 2002 romy 226/444  (50,9%),
HesHauuTenbHas abcomotHas yobinb 0,7%. B uenom, Ha
MPOTSBKEHNM 5 NIET 0TMEYAETCS CHUKEHWE 40NN BOMBHbBIX C
asoparntom ¢ 68,8% po 50,9% (x2 = 38.528, p<0,01).
PesynbTathl npeacTaeneHs! B Tabnuue 1.

Jons GonbHbIX C 3pO3NBHLIM 330¢haruToM (C y4eToM
SMUTENU3MPOBAHBLIX 1 HESMNUTENU3MPOBAHHBIX 3P03ui) B
2018 ropy coctasuna 250/820 (3,5%) ¢ 2019 no 2021 rogp!
OTMeYanacb YMeHbllieHne [onu GOMbHBIX € 3pPO3USMM
nuwiesopa, abcontoTHas ybbinb coctaensna ot 2,9% ao
0,1%, perucTpupoBanmncb TEMMbI CHKEHWS B pasHble rogsl
ot 9,5% po 0,4%, B 2022 rogy oTMevancs HebonbLuon
abeontotHbIn npupoct B 3,0%, ¢ Temnom npupocta B 11,
2%. (Tabrmua 2)
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Tabnuya 1.
J3odarut: guHammuka no rogam 2018-2022 rr.
(Table 1. Esophagitis: dynamics by years 2018-2022).
AbcontoTHbin | [Mokasatens | [Mokasatens | Temn pocta | 3HayeHue Metog MeTopn
lobl|330caruT| NpUpOCT/ | HarmsgHOCTY, pocTa (CHMxeHNS), 1% YKPYMHEHUs | CKOMb3sLLen
(y6binb) % (cHmxerns) % % npupocTa | WHTepBana cpenHen
2018| 68.8 - 100.0 - - - 69.9 69.6
2019| 7.0 2.2 103.2 103.2 3.2 0.7 69.7
2020| 69.4 -1.6 100.9 97.7 2.3 0.7 60.5 64.0
2021 516 -17.8 75.0 74.4 -25.6 0.7 57.3
2022] 50.9 -0.7 74.0 98.6 -14 05 50.9 471
Tabnuya 2.
Opo3uBHbLIN 330charuT: guHammka no rogam 2018-2022 rr.
(Table 2. Erosive esophagitis: dynamics by years 2018-2022).
fog | SposvBHbIn [A6contoTHeIN| [Mokasatens | [lokasatenb |Temn pocta|3Hayenne| MeToa Metog
33oarut npupocT/ | HarnsgHOCTK, pocta (cHwxehmns),| 1%  |YKPYMHEHWs| ckoMnb3silei
(ybbiib) % (cHuxeHus), % % npupocTa | MHTepBana |  cpeaHei
2018 30.5 - 100.0 - - - 29.1 30.0
2019 27.6 2.9 90.5 90.5 9.5 0.3 28.3
2020 26.9 0.7 88.2 97.5 2.5 0.3 26.9 271
2021 26.8 0.1 87.9 99.6 -04 0.3 27.8
2022 29.8 3.0 97.7 111.2 11.2 0.3 29.8 29.1
B 2018 rogy cpeau BonbHbIX c cragmm A ot 1, 1% po 22,1%, Temnbl npupocTa B

HEeaNUTEeNM3MpoBaHHbIMK 3po3usimu, ctagus A no Jloc-
AHxenecckoit knaccudukaumumn coctasuna 31/53 (58,5%)
B 2019 rogy 3acukcupoBaHa abcontoTHas yobins 8,5%,
HO B mocrnepylowne rogsl OTMevancs abcontTHbIN
npupocT Jomu BOMbHBIX C 9PO3NBHBIM  330haruTom

pasHble rogbl coctasunu ot 1,4%. pno 44,2%. C 2018
roga fonst 6onbHbIX C 3p03UBHBLIM 330¢haruToM cTagun A
cpeam ¢ 2018 no 2022 rogwl Bospocna ¢ 31/53 (58,0%)
po 34/43 (79,1%) (x2 = 4.598, p = 0,030). Pe3ynbTathl B
Tabnuue 3.

Tabnuya 3.

Opo3mBHbIN 330charuT ctagus A no Jloc-AHxenecckoin knaccudukauum: auHammka no rogam 2018-2022 rr.
(Table 3. Erosive esophagitis stage A according to the Los Angeles classification: dynamics by years 2018-2022).

Fop |Cragus | AbcontotHbin | [Mokasatens | [okasatenb | Temn pocta | 3HayeHwe MeTon MeTopn
A npupocT / | HarmsigHOCTH, pocTa (cHxeHwns), % 1% YKPYMHEHUS | CKOMb3ALLEN

(yBbinb) % (cHuxeHus), % npupocTa | MHTepBana | cpeaHen
2018 | 585 - 100.0 - - - 54.3 51.7
2019 50 8.5 85.5 85.5 -14.5 0.6 60.2
2020 | 721 22.1 123.2 144.2 44.2 0.5 75.0 66.7
2021 78 5.9 133.3 108.2 8.2 0.7 76.4
2022 | 79.1 1.1 135.2 1014 1.4 0.8 79.1 80.2

MakcumarnbHas  gonst  GOnbHbIX € 3PO3MBHBbIM  OTAENbHbIE F0Aa, MaKCUMabHbIA TEMM CHKEHUS OTMeYeH

3socparntom ctagum B u C oTmevanacb B Havane
HabntopeHus B 2018 roay - 22/53 (59,6%). B nocneayiowme
rogbl oTMevancs abcontotHas yobinb ot 8,3% o 19,7% B

B 2020 rogy - 41,4%. B uenom gons 6onbHbIX C 3pO3NBHBLIM
a3odparutom cragus B n C cHusunack ot 22/53 (59,5%) no
9/43 (20,9%) (x2 = 4.598, p = 0,033). (Tabnuya 4).

Tabnuya 4.

Opo3mBHbIN 330charuT ctagus B u C no Jloc-AHxenecckon knaccudpmkaumm: guHamuka no rogam 2018-2022 rr.
(Table 4. Erosive esophagitis Visa stage according to the Los Angeles classification: dynamics by years 2018-2022.).

log | Ctagus | AGCONIOTHBIN [NokasaTternb lMokasatenb | TemnpocTa | 3HayeHwe MeTop MeTop
B+C npupoct/  |HarmsgHocTH, % pocTa (cHuxeHns), % 1% YKPYMHEHUs | CKOMb3ALLEN
(yBbinb) (cHuxenwns), % npupocta | uHTepBsana cpeaHen
2018| 59.5 - 100.0 - - - 53.5 61.2
2019| 476 -11.9 80.0 80.0 -20.0 0.6 45.0
2020 27.9 -19.7 46.9 58.6 414 0.5 23.8 3.7
2021 19.6 -8.3 32.9 70.3 -29.7 0.3 22.8
2022| 20.9 1.3 35.1 106.6 6.6 0.2 20.9 18.8

006cyxaeHne pe3ynbLTaToB

CoBpeMeHHas  couyanbHo-aeMorpadnieckasl  cUTyaums
TpebyeT KOMMMEKCHOrO aHanusa MpUYMH HeBnaronpusTHbIX
TEHOEHUMIA B COCTOSHWM 300pOBbsi AeTeir. MccrnepnoBaHust
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JOIMKHBI ObITb HanpaeneHbl He CTONMbKO Ha U3yyeHne [ETCKON
3ab0neBaeMoCTH, CKOMbKO Ha BbISIBMEHNE CbaKTOpOB pucka u
PaHHUX HeGﬂaFOI'IpMFlTHbIX npeM0p6V|/:le|x M3MEHEHMIA, 4TO
NO3BOMUT MPUHATL Mepbl, B MOMHOM Mepe OoTBevaroLLmne
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MPUHLUMNaM  MPOGUIAKTUHECKON MEOWLMHBI, COXpaHUTb W
YKpenuTb 300pOBbe nogpactatoLero nokonexus [15]. Hapsgy
C peLLeHreM npobremb ynyyLeHns nokasateneit 300poBba U
CHWXeHWs 3aboneBaeMoCTW Ha  MOMyNALMOHHOM  YPOBHE,
LenecoobpasHee TOBOPUTb O pe3epBax 3040pPOBbA Ha
MHOVBMOYaNbHOM YPOBHE, c onpeneneHHsIM
MPOrHO3MPYEMbIM MEpUOZOM pa3BuTuA. B cBAsn ¢ 3TuMm
pa3paboTaHbl HOBbIE NOAXOAbI, OCHOBAHHbIE Ha KOMMNIEKCHOM
" WHTErpUpOBaHHOM PaccMOTPEHIUM theHomeHa
«KOHCTWTYUMM»  YenoBeka.  KoHuenums  Tumomormm
KOHCTUTYLWN OCHOBaHa Ha TOM, YTO MHOIME XapaKTEpUCTUKN
opraHu3mMa TeCHO CBA3aHbI Apyr ¢ apyrom [12,13].

Ha coBpemeHHOM 3Tane naTtonorns enygoyHo-
KMLLEYHOTO TPaKTa 3aHUMaeT OCHOBHOE MECTO B CTPYKTYpe
3aborneBaHuii  neguatpuyeckon  nonynsaumm - [15].
BOMblMHCTBO ~ @BTOPOB  MOAYEPKMBAIOT  MpUOpUTET
FEeHETUYECKON OTSArOLLEHHOCTU B pas3BuTMM 3aboneBaHuii
KENMYOOYHO-KULIEYHOr0 TpakTa W OTMeYaloT, 4yto 0bpas
KU3HW U CTIOXMBLUMECS CTEPEOTUMbI MULLEBOrO NOBEAEHNS
SBMIAKOTCA  OCHOBHBIMM  (hakTOpamu,  ONpeaensioLMmMm
ObiCTpoe pacnpocTpaHeHue 3aboneBaHW  Xeny[o4Ho-
KWLEYHOro TpakTa y aeten u nogpoctkos [9,11,28].

lacTpo-33odhareansHas pedniokcHas 6onesHb (FOPB)-
OOHO U3 CaMblX pacnpocTpaHeHHbIx — 3abonesaHui
NULLEBaPUTENBHON  cUCTEMbI, KOTOpbIM cTpagaeT 30%
B3POCIIOro HaceneHus passuTbix ctpaH [10,26].

HecMoTpsi Ha BBLICOKYI 4acTOTy BCTPE4YaemMocTu B

raCTPOSHTEPONOrMA M W3BECTHYIO  TEHOAEHUMIO K
«omonoxeHuto»  [OPB,  pacnpoCTpaHeHHOCTb  3TOro
saboneBaHus y  geTeil  u3yyanacb  pegko. B

MexzyHapogHOM KOHCeHcyce no neguatpuyeckon MOPB
(2009) 6bINO OTMEYEHO €lle OAHO MONOXEHWE O TOM, YTO
nonynsLMOHHbIE UCCNEeJOBaHNS CUMMTOMOB pedniokca Y
[EeTell HEeROCTaTOuHbl U ABMSKTCA MPUOPUTETHBIMU LIS
Oypywwmx nccnenosaxmi [36).

B pasHbix cTpaHax 6Obino MpoBEAEHO MHOXECTBO
1CCNeaoBaHUi No U3ydeHuto pacnpocTpaHeHHocTu MIPB y
AeTel, AaHHbIE KOTOPbIX NPOTUBOPEYMBLI 13-32 Pa3nnymi B
MeToaax 1 onpegenenusx [27,32,34,29].

Mo fJaHHLIM uccrefoBaHuin, MPOBEAEHHbIX B Hallen
CTpaHe, pacnpocTpaHeHHocTb AP y getel BapbupoBana
B npegenax 8,7-49% [18,4,5]. B CLLUA 3po3uBHbIi 330¢harut
Obin BbiSBNEH Y 12,4% AeTel, NpOLeALIMX SHOOCKONMIo
[35].

Mo [aHHBbIM  KPYMHBIX  POCCUMCKMX  AETCKUX
raCTPOMHTECTMHANBHbIX KIMHWK, YacToTa pedhtokc-a30dharuTa
y AeTeii ¢ 3ab0NneBaHMsIMI OpraHoB MULLEBAPEHNS COCTABMSET
1,9-23% [2,16] u y 15-95% peteit ¢ Apyrumn Kucroto-
3aBMCUMbIMU 3aboneBaHusaMM [3,6]. B cnekTpe XpOHUYEcKNx
BOCManuTeNbHbIX 3ab0NeBaHnii NULLEBAPUTENBHON CUCTEMBI
M30MMpOBaHHBIA  33ocharuT  coctaenseT  1,5%; vawe
BOCMarneH1e nuLieBoda accouumpyetcs ¢ 3abornesaHusiMm
LPYrvX OpraHoB: MpU racTpuTe COYETaHHble 3aboreBaHust
nuiesoaa Betpevatotes y 15% aetent n y 38,1% feted ¢
ractpogyogexutom [19,20]. Mpu uccregosaHun deTen W
MOLPOCTKOB C 3a00NEBAHMAMM XKEMNyAOUHO-KMLLEYHOTO TPaKTa
3Hpockonuyeck nonoxutensHass FOPB Obina BoisBneHa y
TPeT NaLMeHTOB, NpuyeM KaTapanbHas — B 24,8% cnyyaes, a
9PO3MBHO-A3BEHHBIN pedriokc-a3odarut - B 5,6% cnyyaes
[17].

OueHka AWHaMWKL PacnpOCTPaHEHHOCTU 3PO3UBHOTO
330chariTa BO B3pOCMON N OCODEHHO LETCKOM MONynsaumsx

59

3aTpyaHeHa, MOCKOMbKY TpebyeT npoBeaeHus
9HOOCKOMMYECKUX WCCrefoBaHMi, OLEHKa BO3MOXHA B
OTAenNbHbIX rpynnax naLuWeHToB c
racTPO3HTEPONIOrMYeCkMMM  cuMnTomamn. B Lenom
OONMBLUMHCTBO WUCCNEAOBaHMIA COOBLLAOT O AMHAMWUYECKOM
pocTe pacnpoctpaHeHHocT [OPB B ToM  uucne
OCMOXHEHHbIX DOPM, B TOM umcne 1y getei. Tak B pabote
3azopckoeo C.2. [7] cooblweHo o pocTe peTen ¢
3po3nBHbIM 330¢arutom ¢ 12,5% B 2005 r. go 30,5% B
2010 r. B Haweit paboTe npoBeAeHa OLEHKA AMHAMMUKM
pacnpoCTpaHEHHOCTM  330charuTa  Cpean  BMEpPBble
obcnenoBaHHbIX [eTed C CMMNTOMaMW gucnencu 3a
NATUNETHUIA Nepuog, HabnaeHns. YCTaHOBNEHO, YTO Aons
OOnbHLIX C 3HOOCKOMMYECKMMM Npu3Hakamu 33ocharuta
(kaTapanbHoro v apo3usHoro) B nepuog ¢ 2018 no 2022 rog
cHuaunacb ¢ 68,8% no 50,9%. Mpu atom, B OTAUYMM OT
AaHHbIX 3azopckozo C.O. [7] ponst 60MbHbIX C 3pO3UBHBIM
930(haruToM Ha MPOTSKEHUN MATM NeT NPaKTUYECKN He
MeHsinacb, coctaenss ot 26,8% ao 30,5% B pasHble rogbl.
B cTpyktype 9po3uBHOrO  330(paruta  NpoM3OLNK
HEKOTOpble M3MEHEHUS: 0TMEYaeTCs POCT 40NN BOMbHbIX C
Bonee nerkoit hopmor 3po3uBHOro 33odaruta (ctagus A)
c 58,7% no 79,1% wun cHuwkeHne 6onbHbIX C Oonee
Tskenbimu (cTagusmm B m C) ¢ 59,9 % po 20,9%. [Ons
YTOYHEHWS! NONyYeHHbIX AaHHbIX TPebyloTca AanbHenwwe
HabntogeHus.

3aknioveHne. Cpean OOMbHbIX C  CUMNTOMaMM
ancnencun Jons 60MbHbIX C 3pO3WBHBIM 330(haruTom npu
NATUNETHeM HabMogeHUs He MeHsnach, COCTaBnssi OT
26,8% po 30,5%. OTMeyaloTcs M3MEHEHMS B CTPYKType
3PO3MBHOMO 330(harnta C POCTOM [ONKM  OOMbHbIX C
33ocparutom ctagum ot A ot 58,1% 8o 79,1% u cHuxeHne
aonu 6onbHbIX ¢ 330¢arutom ctagum B u C ¢ 59,5% po
20,9.%.

Bknad aemopoe: Taliopasoga [I.b., Aunbbaesa H.M.,
Jlambiwes [J.HO., BondeHkosa WM.KO., AbbineasuHosa AXK.,
Wmanmadueea A.M., AxmemxarHosa [.0., [aupbekog E.E.,
KanaHosa A.A. - nouck numepamypbl, HanucaHue dpagpm
eepcuu, onucamenbHas 4acmb, Habop OaHHbIX, nepenucka C
pedakyueli xypHana. Anumbaesa A.P., llobaHos F0.®., [Jopoxoe
H.A. - HayyHoe pykosoOcmeo, gHeceHue 3ameyaHuli 8 dpacpm
8epcuto, ymeepxOeHue umoz208oli 8epcuul.

®uHaHcuposaHue: CmopoHHUMU Op2aHu3ayuaMU
(huHaHCUPOBaHUS He OCYLECMBISIOCh.
KoHpnukm  uHmepecos:  Asmopbl  3asenswom 06

omeymemeuu KoHGbuKma UHmMepecos.
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onybnukogaH 6 Opyeux U30aHUSIX U He Haxodumcsi Ha
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Tyvingeme

©3exTiniri: Kasipri yakblTTa kapanonorusaa xypek-kaH TamMblipiapbl aypynapbiH eMaeyaiH anexkBaTTbl 94ICTEpiH xacay
YLWIiH cuMnaTukanslK runepakTueauns kesinae OaikanatbiH Gerimgeny npouecTepiHiH, By3biny MexaHU3MAEepiH aHbiKTay
eTe MaHpI3abl. KenTereH 3epTTeynep KepCeTKeHAeW, MWOKapATblH, WLEMMACHI KYPEeKTe afpeHarnuHHiH, MenLepi
XOFapbinayblMeH KaTap xypegi. Muokapa MILEeMUSCHIHBIH, ayMaFbiHAA OHbIH, KOHLEHTpaUmMsChl (hOHAbIK ManiMeTTepMeH
canbicTbipFaHga 1,5 -2 ece, an xypekTeH anbic aymaktapga — 1,4-1,6 ece aptbik 6onagbl. CoHbIMeH KaTap Oyiipek ycTi
Oe3nepinae agpeHanuMHHIH MerLEpiHiH, KypT TeMenaeyi bankanagbl. byn xypek Oynibik eTiHaeri agpeHanuHHiH Oynpek
ycTi 6e3inik Taburatbl 6ap ekeHiH aonenaengi [2].

3eptTey Makcatbl: [lypuHabl Hykneotuarep metabonuTTepiHiH, (AM® xoHe ageHO3WH) xoHe cenekTueTi B1-
afpeHobnokaTop METONPONONAbIH, CUMNATUKANbIK rUNepakTMBaLms KesiHaeri 9CepiH 3epTTey.

Martepuanpapbl meH agictepi. 3eptreynep geHe canmarbl 225 (95% CA:203-238) rpamm 6onatbiH, 3-3,5 ainbIk,
atanblk 160 ak ereykyvpblkTapFa xyprisingi. Kavyapnap 3 cepusnapra Oeningi. Heriari 3epttey agictepi:
[nytatnoHpenyktasa (P) xeHe rnyTatuoHnepokcugasanbiH, (IMO) Gencenginiri C.H. Bnacosa xeHe aBTopnap opici
OoibiHWa aHbIKTangbl. BuoxuMMANbIK 3epTTey aicTepi KongaHbingbl. AKybI3AblH caHablK Menwwepi Lowry agici 6oibiHwa
aHbIKTangs!. docop KbILUKbIMbIHbIH MernLepi kanubpoBkanbi Cbl3bIK BoitbiHwa ecentengi.
AneHosnHMoHodocdaTae3aMmHasaHblH,  (AM®-ge3amnHasa) xaHe apfeHosvHAe3amuHasaHblH,  Oencenginirii - C.O.
TanbepreHoB opiciMeH aHbikTangbl. MOA menwepiH aHbiktay —Uchiyama M., Mihara M. epgici GoibiHwa, AueHA
KOHbloraTTapbl aHblkTay B.B. aBpunoB xaHe aBTopnap agici boibiHWa xyprisingi.

3eptTey HaTMxenepi. AdpeHanuH Topiddi, METONPONon, NeWKoUMTTepdiH, NMAOUUTTEPiH, Xamnmnbl CaHbIHbIH
apTTbipagbl, T-cynpeccopnap, HCT caHbiH TomeHgeTeai. KaH capbl CybiHga runepagpeqanuHemuns AMPD, AD, 5'H xene
MO 6enceHngipinyin Tyabipagbl, 0K neHrediH xorapbinatagel. Kad capbl cybiHga AD GenceHginiriviH Gipwama
XOFapblnaybl cangapbiHaH «B»  koaddmumenti (AD/AMPD  GenceHginiriHiH - KaTbiHackl) apTtagbl. OcbiFaH [ewiH
aHbIKTanFaHpan, «B» Koa@UUMEHTIHIH, XoFapbinaybl CUMNATUKaNbIK runepakTueaums Kesinge UMMyHUTETTIH T- un B-
OenikTepiHiH, yHKUMOHanabl e3apa GainaHbiCbiHbIH, KYLLEoiH aanenaenai. AopeHanuH Topiagi, kapanocenekTusTi Bi-
Brokatop wmetonponon, kaH capbl cybiHga AMPD, AD xoHe 5H depmeHTTepiHiH, OencengipinyiH Tygbipagbl, B
koadduumenTi xaHe [K geHremiH xorapbinatagbl, bipak agpaHenuHHed epekweniri, metonponon MO xaHe katanasa
6encexainirii TemenaeTeni xeHe MIA neHreitiH asaintagp!.

KopbITbiHAbI.  AnblHFaH — MoniMeTTepai  capantay CUMNaTUKanblK —runepakTueaums  kesinge, xypekte  Pi-
agpeHobnokagaHbiH, Aa, KepceTinreH fo3aaa xaHyapnapFa AMP neH afeHO3MHAI eHridyadiH, 4e nepokcupaums npoueciH
asalTaTbiHbIH JXOHe COFaH afleKkBaTTbl TYPAE aHTMOKCWMAAHTTbI KOpFay (hepMeHTTEpIHIH 6enceHainiriH TOMeHOETeTiHi
Typanbl KOpbITbIHAbI XacayFa MyMKiHIik bepegi.

Tytindi ce3dep: adpeHanuH, AM®, adeHo3uH, [1-610kamop mMemonponon, elymamuoHnepokcudasa, Kkamanasa,
adeHo3uHdeamuHasa, AM® deamuHa3sa, 5-Hykneomudasa
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Abstract
METABOLIC EFFECTS OF B-BLOCKERS METOPROLOL,
AMP AND ADENOSINE IN SYMPATHETIC HYPERACTIVATION
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Relevance: Currently, in cardiology, in order to develop adequate methods of treatment of cardiovascular diseases, it is
very important to establish the mechanisms of violation of adaptive processes observed in sympathetic hyperactivation. As
many studies show, myocardial ischemia is accompanied by a significant increase in the content of adrenaline in the heart.
In the area of myocardial ischemia, its concentration increases by more than 1.5-2 times compared with background data; in
remote areas of the heart — by 1.4-1.6 times. At the same time, there is a progressive decrease in the content of adrenaline
in the adrenal glands. This indicates mainly the adrenal origin of adrenaline in the muscles of the heart [2].

Purpose of the study: To study the effect of purine nucleotide metabolites (AMP and adenosine) and the selective p1-
adrenergic blocker metoprolol on sympathetic hyperactivation.

Materials and methods. The study was conducted on 160 male albino rats, aged 3-3.5 months, weighing 225 (95% SA:
203-238) grams. The experiment was divided into 3 series.

Main research methods: The activity of glutathione reductase (GR) and glutathione peroxidase (GPO) was determined
according to the method of S.N. Vlasova and co-authors. Biochemical research methods were used. The amount of protein
was determined by the Lowry method. The amount of phosphoric acid was calculated from the calibration graph. The activity
of adenosine monophosphate deaminase (AMP deaminase) and adenosine deaminase was determined according to the
method of S.0. Tapbergenova. The determination of the amount of MDA was carried out according to the method of
Uchiyama M., Mihara M., diene conjugates according to the method of V.B. Gavrilov and co-authors.

The results of the study. Like adrenaline, metoprolol increases the total number of white blood cells, lymphocytes,
reduces the number of T-suppressors, HCT. In serum, hyperadrenalinemia causes activation of AMPD, AD, 5'H and GPO,
increases the level of PC. Due to a slight increase in blood pressure activity in the blood serum, the ratio "B" (ratio of blood
pressure / AMPD activity) increases. As previously established, an increase in the "B" coefficient indicates an increase in the
functional interaction of T- and B-links of immunity in sympathetic hyperactivation. Metoprolol, an adrenaline-like
cardioselective B1 blocker, causes activation of the enzymes AMPD, BP and 5H in the blood serum, increases the level of
factor B and PK, but unlike adrenaline, metoprolol reduces the activity of GPO and catalase and reduces the level of MDA.

Conclusion. Analysis of the data obtained allows us to conclude that during sympathetic hyperactivation, both B1-
adrenergic blockade in the heart and the administration of AMP and adenosine to animals at the indicated dose reduce the
process of peroxidation and adequately reduce the activity of antioxidant defense enzymes.

Keywords: Adrenaline, AMP, adenosine, [B1-blocker metoprolol, glutathione peroxidase, catalase, adenosine
deaminase, AMP deaminase, 5-nucleotidase.
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AkTyanbHoCTb: B HacTosiliee Bpems B Kapauonmornm Ans pa3paboTkin afeKBaTHbIX METOAOB NeYeHus CepaeyHo-
COCYAMCTbIX 3aboneBaHusiX BecbMa aKTyanbHbIM SBASETCS YCTAHOBMEHME MEXaHW3MOB HapyLUeHWs afanTauyoHHbIX
npoLeccoB HabnogaeMbix NpW CUMNATUYECKOW rmnepakTuBauun. Kak nokasbiBalT MHOTME WCCMEAOBaHWS, WLLEMUs
MWUOKapAa COMPOBOXAAETCH 3HAYUTENbHLIM YBENUYEHNEM COEPXaHUA agpeHanuHa B cepaue. B 3oHe nwemun muokapaa
€ro KOHLEHTpauus noBbiliaetcs Gonee yem B 1,5-2 pasa no CpaBHEHMIO C POHOBLIMU [aHHLIMK; B OTAAMNEHHbIX OT Hee
yyactkax cepaua — B 1,4-1,6 pasa. OgHOBpeMeHHO C 3TWM HabniogaeTcs NpOrpeccUpyloLLee CHUKEHWE COopepxaHus
afpeHanuHa B HagnovevHukax. OTO CBUOETENbCTBYET B OCHOBHOM O HaAMO4EYHWKOBOM MPOUCXOXAEHUM afpeHanvHa B
MbllwLax cepaua [2].

Llenb nccnepoBanus: V13yyenne BnusiHus MeTabonmToB nypuHOBbIX Hykneotaos (AM® 1 aaeHosuH) 1 CenekTUBHOro
B1-anpeHobriokaTopa MeTONPONONa Npy CUMNATUYECKON TMNepakTUBaLmm.

Matepuanbi u metogbl. Viccnenosaxue 6b1no npoeegeHo Ha 160 Benbix kpbicax-camuax B Bo3pacTte 3—3,5 Mecsues ¢
maccon Tena 225 (95% CA: 203-238) rpammoB. OKCnepuMeHT Bbinn pasaeneHsl Ha 3 cepun.

OcHoBHblE METOAbI MCCMEeRoBaHus: AKTWMBHOCTb rmyTaTuoHpeaykTtassl (TP) w  rnytatuonnepokcugassl (IMI0)
onpegensnu no metogy C.H. Bnacosoi u coaBTopoB. Wcnonb3oBanuch Ouoxummyeckue MeTOAbl MCCNELOBaHMS.
Konuuecteo benka onpeaensnn metogom Lowry. Konuyectso ¢hoctopHON KUCROTbI paccyuTbIBani no KanubpoBoyHOMY
rpacouky. AKTMBHOCTb apeHo3nHMoHodocdaTaesammutasbl (AM®-ge3amuHasa) 1 ageHo3MHAe3aMUHa3bl OMpeaensnu no
metoay C.O. TanbepreHoBa. Onpepenenue konunuectsa MIA nposoamnm no metogy Uchiyama M., Mihara M., aneHoBbIX
KoHbloraToB no Metogy B.B. aBpunosa v coasTopoB.

PesynbTatbl uccnegoBaHus. logobHO agpeHanuHy, METOMPONON yBenWuMBaeT oOLLee KOMWYeCTBO NEAKOLMTOB,
nMMAOLMTOB, yMeHbLaeT konuyectso T-cynpeccopos, HCT. B cbiBOpOTKE rMnepagpeHanvHeMust Bbi3biBaeT akTMBaLMIO
AMPD, AD, 5’H 1 'TIO, noebiwwaeT ypoBeHb [1K. 3a cHeT He3HaunTEeNbHOTO NOBbILIEHNS akTUBHOCTM ALl B CbIBOPOTKE KPOBY
YBENMYMBAETCH COOTHOWEHWe «B» (cooTHoweHue aktuBHOCTM AL/AMO®[). Kak yCTaHOBNEHO paHee, yBenuyeHue
koadduumenTa «By» cBugeTenbcTByeT 00 YCUNEHNN (PYHKLMOHANBHOTO B3aUMOAEACTBUS T- U B-3BEHbEB UMMYHUTETA MPK
cumnaTyeckoi runepaktueauun. MeTtonponon, agpeHanHonogoOHbIN KapanocenekTuBHbIn B1--6nokatop, Bbi3biBaeT
aktusaumio dpepmentoB AMPD, Al 1 5'H B cbiBOPOTKE KpOBM, NOBbIWAET ypoBeHb aktopa B v MK, Ho B oTnnune ot
afpeHanuHa MeTonponon cHkaeT akTuBHOCTb IO v katanassl 1 cHkaeT yposeHb MIA.

3akntoyeHune. AHanM3 NoNy4eHHbIX AaHHbIX NO3BONSAET CAENAaTh BbIBOA, YTO MPU CUMMATUYECKON rMNepakTMBaLmMm Kak
B1-ampeHobriokaga B cepaue, Tak W BBedeHue XMBOTHbIM AMP W afeHo3nHa B yKa3aHHOW [03e YMEHbLUAIOT MpoLecc
NEPEKMCHOTO OKWUCTIEHWS 1 aeKBATHO CHKAKT aKTUBHOCTb (PEPMEHTOB aHTUOKCWAAHTHON 3aLUuTbI.

Knroyeebie cnoea: adpeHanuH, AM®, adeHo3uH, [1-6mokaTop MeTonponon, 2aymamuoHnepokcudasa, kamanasa,
adeHo3uHdesamuHa3a, AMP-0e3amuHasa, 5-Hykneomudasa.
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©3exTiniri KaTap Oyiipek ycTi Oe3gepiHae agpeHanuHHIH MenLepiHiH

KenTereH 3epTTeynep KkepceTKeHOeW, MWOKApATbiH — KypT  TemeHgeyi Oaikanagbl.  Cumnato-agpeHangbl
NLIEMUSICHI XYpekTe afpeHanuHHiH Mernepi  KYWMeHIH aKTUBaLMACH XYPEKTIH UWEMMUSNbIK aypybiHbIH,
XOFapbinaybiMeH Katap xypeai. Muokapa MWeMusCbiHblH,  JaMyblH KubiHOaTaTbiHbl Genrini. An katexonamuHoepaiH
aymarbiHga OHbIH, KOHL|eHTpaLmschl (POHABIK  XOFapbl JeHreili MMOKapa WHMAPKTbICHIHBIH, KaiTanan
ManiMeTTepMEH canbiCTbipFaHaa 1,5 -2 ece, an XypekTeH  [amy XOHe KeHeT OniMHiH, Kayin akTtopbl Gonbin
anbic aymakTtapaa — 1,4-1,6 ece aptbik 6onaabl. CoHbIMeH Tabbinagbl. Cumnatukanblk  rMnepakTvBauust  kesiHae
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CUHYCTbl Taxukapausi, (YHKUMOHandbl SKCTPacUCTonus,
kapauanrusnap, KaH KbICbIMbIHbIH, 3MW304TbI KeTepinyi,
rMNepruapos, MWTpangbl KnanaHHblH, NpOonanchl XaHe
Typni BEreTaTuBTi Genrinep  kepivic  6epesi.
Kapgvonorusanelk npakTMkaga ilwki  CUMNTOMAaTUKanbIK
Bencenpiniri GonmanTblH KapamocenekTueTi 3-6nokatopra
Baca Hasap aypapbinagbl. byn Tananka comMkec KenetiH
meTonponon 6onbin Tabbinaae! [4].

MeTonponon (Metoprolol) — 1 - (M3onponunamuHo) — 3 -
[napa-(meTokcnatun) cheHokeu] — 2 - npomaHon. byn
KOFapbl KaH KbICbIMbIH, XYPEKKE KaH afbiMbIHbIH
HalapnaybiHa bannaHbICTbl Keyaeaeri ayblpCbiHyObl XaHe
XYPEK COFY XMIniriHIH KanbinTbl eMeC XblnaamablfbIMEH
GaitnaHbicTbl  GipkaTap kafgannapdbl  emgey  YLWiH
KongaHbinatelH - gopi Typi. CoHbiMeH Katap TOMeH
po3anapa XypekTiH [Bi-agpeHopeLenTopnapbiH - Texen
oTblpa, ageHosuHTpudocdartaH  (AT®-TaH)  umknabl
ageHoanHmoHodocdaTTbiH, (LAM®-ThIH) kaTexonamuHoep
bIHTanaHAbIpFaH Ty3inyiH TemeHaeTeai, xacyLwaitinik Ca2+
aFbiHbIH a3anTafbl, XYPEKTIH ULLEMUANbBIK aypybiH, XYpeK
KaFblCbIHbIH, OY3binyblH eMaey YLWiH KongaHbinagsl [6].

CumnaTukanblK runepakTBauus TeK agpeHanuHHIH
(DEepMEHTTi  emMec  TOTbIFy  ©HIMAEpiHIH,  KapKblHAbI
Ty3inyiMeH faHa Kkatap xypmeigi. CoHbiMeH Katap,

agpeHanuH, xacywanapgblH AT®-Tbl  nanpanaHybiH
Kblngamgata  OTblpa, OHblH ~ MeTabonnsMmiHe  xoHe
ageHoanHmoHodocdat  (AMP) neH  apgeHosuH  (AD)

LEHTEeNiHiH, )KoFapblnayblHa bIKnan eTefi.

Kacywanap [geHreniHge petTeywi xyie peTiHae
NypWHAbI HYKNEOTMATEP XOHe onapAblH TyblHAbINAPbI
(ATo, Al®, AM®, aaeHo3wH, MHO3WH, LAMO®) KbiameTt
eTeTiHi  Genrini,  onapablH,  Kypamgbl  GenikTepi
MoZynsaTopnap Kbl3MeTiH aTkapagbl HeMece Xyilke-
Oynuwblk  eTTik, cekpeTopnbl  xoHe Oacka [a
h13MoNorvAnbIK (yHKUMANApabIH, yHMBEpcangpl
XacyLwailinik peTTeyLuinepi, 3HepreTuKarslK anMacy xoHe
WMMYHIbl  KyWe peTTeyllinepi KbI3METiH —aTkapafbl.
[ypuHabl HYKNEOTUATEP LMKMbIHBIH, (hepMeHTTepi, atan
antkaHga AM®-gesamuHasa (E1), 5°-Hykneotugasa (E2)
XOHe ageHoanHaesamuHasa (E3), AM®, afeHO3MH xoHe

NHO3WH CUSIKTI esreLlenik Xacywwailinik
MoZynsTopnapAblH AeHreiiiH bakbinaiigs [8].
AnmeHosnH - pubosara  (pubocpypaHosa)  [B-N9-

[MUKo3nATiK GainaHbiC apKbifbl KOCbITFAH afeHUHHEH
TypaTbiH Hykneosua. Kenbip depmeHTTepaiH, ATO xoHe
HYKNEeWH KblLKbINAapbIHbIH, - Oeniri xaHe eTe Kbicka
WbiFapbiny keseHi 0Oap aHmoreHai Hykneosug 6orbin
Tabbinagpl. AGEHO3MHHIH, anMacybl 3pUTPOLIMTTEPLE KoHe
KaH  TamblpfiapbiHblH  GHOOTENWA  XacyllanapbiHaa
aHanbivga GonaTtblH  (DepMEHTTEpAIH  KaTbICybIMEH
[E3aMUHIEHY XONbIMEH Xypeai, eH anabiMeH benceHpi
eMeC WHO3WHre, OfaH apbl Kapait doccopraHy apKbinbl
afeHosMHMOHOdochaTka  AeriH  aiHanybl  kypegi.
MnasvagaH ageHoswHHiH  T1/2 1 MWHYTTaH  kem.
MeTabonuttep TypiHoe Oyiipek apKbinbl LbiFapbinagp!
(Heri3ri COHfbl ©HIM — 38D KbILLKbIbI).

AfleHosuHAi  Tamblpilinik  eHridy  Kasipri - kesge
napokcuamanbapl KapbIHLWAYCTiniK TaxukapansHbl
emaeyaiH HeFypnbiM THiMAi aaici 6onbin ecentenei.

WbiFapbinaTblH  Kanuil  TOTbIHbIH  KOFapbinaybl
MeMbpaHanblK  MOTeHUManablH,  rMnNepnonspuaaumsicbiH
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Tygblpagbl XOHe COHbIH, ecebiHeH CUHYCTbI TYMiHHIH,
CrOHTaHAbI Aenonsapu3aLmsachIH TOmeHaeTes|.
Kapavomuouutrepae  apeHo3wHZi  peuenTopnapabiH
bIHTaNaHObIPbINYbI Kanuin kaHanaapelH 6enceHaipeai xaHe
KOpbITbIHAB!  LblFapbinateiH  K+-Tok  mMemGpaHagp!
runepronspusaumanainasl (aBTomaTuaMm TemeHaengi).

ALEHO3NH MWOKApPATbIH, WLLIEMUSFA XBHe rMnoKcusFa
GeimpenyiHge maHpI3abl pen atkapagbl [28]. Xypekke
AHTMapUTMUANBIK BCep KepceTe OTbipa, ageHosuH [10]
KaTexonamuHAep MHOYUMprereH  aTpuoBEHTUPKYNAPMbI
oTkisriwTikti  6agynatagbl  [1,3].  XKypektiH  B-
afpeHopeLenTopnapbl apKbinbl acep eTe 0Tblpa, agHO3WH
Kapauangbl XuUbIPbINFLIWTLIKTEI TOMeHaeTei. ANeHO3WH-
HiH A1- peuenTopnapbl arOHWCTEPiHIH NPEKOHAWLMOHMP-
neHyi Tayenai MexaHnamHiH, A(2A) peuenTtopnapbl apKbinbl
Xacylarnblk UMMyHZbI xayanTbl Texengi [26].

bera-appeHobnokatopnap  XKypek-kaH — Tamblpnapbl
aypynapbiH emaeyae MaHbi3gbl pen aTkapadbl KaHe
aHTUaHIMHaMNbAb!, AHTUAPUTMUSAMBIK XOHE TUMOETHLMBTI
npenapaTtTap peTiHae keHiHeH KonpaHbinaabl [12]. bacsim
aHTUaHrMHanbab! acepiHe BannaHbICTbl Bera-
appeHobrokatopnap 0apnblK  (YHKUMOHANAbI KnacTafbl
TYpaKThl CTeHoKapausnapabl emaey YLLiH
nanpanaHbinagbl. CoHbiMeH katap Gyn npenapaTTapabiH,
KYPEKTIH MIEeMUANbIK  aypynapblHbiH Xeden TypnepiH
empeygeri  Tvimginii  ge  genenpgeHreH.  beta-
appeHobnokaTopnap rmMnoTEH3NBTI XSHE aHTUAPUTMUSBIK
acep KepCeTeTiHAIKTEH, onapgel apTepuangsi
TUNepTeH3nsnapabl,  XYPEK  bIpFafblHbiH,  ©pTypni
By3bInbICTapbIH, XYPEK XKMbIPbINYbIHbIH, XuiniriH Baksinay
YWiH KongaHagdbl. beTta-agpeHopeuenTopnapabl TEXEYAiH,
OH acepi co3bliManbl  Xypek keTicneywiniri  Gap
HaykacTapda fda [panenpeHreH. MyHpai Haykactappa
Beta-agpeHobnokatopnap reMouHaMuKaHbIH,
XaKcapyblHa biknan etegi [29].

Beta-appeHobnokatopnap MWUOKapATbIH, KaH
TambIpnapblHbiH, XoHe Oacka Mylienep MeH TiHOEepAiH
GeTa-agpeHopevenTopnapbiHblH,  6acekenec  6nokagblH
Tygblpagbl.  MuokapaTelH  Getal-agpeHopelentopnapbl-
HbIH, 6roKkagachl MWUOKAPATHIH, XWbIPbIFbILTHIFbIH XKOHE
KYPEK  COFbICBIHBIH,  KMUifiriH asanTagpl, pUT™
KYPrisyLUiCiHIH, KO3YbIH TOMeHAeTeAi, XYPEeKTiH oOTKiariLu
Xymeci  OOMblHWA  MMNYNbCTbIH,  TacbiMardaHybiH
Gasiynatagl. ByipexTiH toKCTarnoMepynspsbl
annapaTblHbIH GeTal-agpeHopeLienTopnapblHbIH,
Brokapackl HOTUXECIHAE PEHUHHIH, CEKpeLMsiCh TeXeneai.
Beta 2-appeHopevenTopnapasiH Gnokagacel nepudepus-
MblK  Ba3OKOHCTPUKLMS, OpoHXocnasm, rMneprivkemus
Topisai 6enrinepain, naiiga donysiHa akenei [5).

Beta-appeHobnokatopnapabiH, AHTUNLLEMMATTBIK
BenceHainiri )Kypek KMbIPbINybIHbIH, XUifif, MAOKapPATbIH,
KUBIPbITFBILTBIFBI  KOHE  CUCTONMAMNBIK — apTepuangsl
KbICbIMHBIH TOMeHZeyi apkbiibl kepiHic 6epeai  [14].
JKypek XublIpbInybIHbIH, XWiniriH TOMeHaeTe oTbipa, 6eTa-
afpeHobnokaTopnap AucaTonaHbl y3apTadbl XaHe CofFaH
CONKEC KOPOHapMbl Nepdy3usiHbIH, YaKbITbH yIFanTaabl.
Byn npenapaTTapgblH, aHTMOKCUAAHTTLI acepi 6ap, onap
KaTexonamuHAepaiH, ocepiHeH Man TiHaepiHeH Goc Man
KblLLKbINAAPbIHbIH, 6eniHyiH Texey ecebiHeH MUOKapATbIH,
meTabonuamiH Xakcaptagsl [24]. Beta-
appeHobriokaTopnapablH SCEPIHEH CON KakK KapblHLLAHbIH
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KbI3METi aKkcapafbl, OHbIH KybICbIHbIH, KeneMi asasgpl
XOHe WhiFapy dpakumsacsl xorapbinangs [7,9].

3eptrey  makcatbl:  [lypuHgbl — HykneoTuatep
meTabonutTepiHiH,  (AM®  x8He  apgeHO3WH)  XoHe
CeneKkTuBTi 1-appeHobnokatop METONPONoNAbIH

cuMnaTVKanbIK runepakTBaLms KesiHaeri acepiH 3epTTey.
3epTTey maTepuangapbl xaHe agictepi
3eptTeynep peHe canmarbl 225 (95% CA:203-238)

rpaMm  OonatbiH, 3-3,5 ainblk, artanblk 160 ak
ereyKyipbIKTapra XYprisingi. EreykynpbiKTap
Kommepumsnblk emec  akuuoHepnik  KoFambl  «Cemeit

MeanumHa YHVUBEPCUTETIHIH» FbINbIMU-3€PTTEY
3epTXaHacblHblH, BMBApUHAE Herisri em-gom TapTibiHe
XOHe cy KyOblpbl CyblHa KON XETiMAi XaFgahaa ycrangp!.

Toxipnbe FbINbIMM makcatTa KondaHbInaThbIH
XaHyapnapgs! Kopray BoibiHwWwa EBponanbik
napnameHTTiH,  [upektuBacbiHa  comkec,  Cemen

KanacblHblH, MemnekeTTik MeauuMHa  YHWUBEPCUTETIHIH
OTuKanblK KOMWTETIHAE KapacTbipbinbin, 6Gekitingi (Ne2
xattama 20.02.2016x.). awyapnmap 3 cepusinapra
Geningi: 1-wi cepus - WHTaKTTbl XaHyapnap (Oakbinay);
WHTakTTbl XaHyapnapFa 0,1 mr AM® enriingi, 10 kyH
(KocbiHgbl po3a 1 wr); WHTakTThl xaHyapnapra 0,1 mr
ageHoavH eHrisingi, 10 KkyH (kocbiHgbl go3a 1 wr);
WHTaKTTbI XaHyapnapfa 3epTTeyre AeiH 60MUHYT BypbIH
4 mr/kr po3acbiHha agpeHanuH iwnepae iwiHe exrisingi; 2-
wi cepus - WHTakTThl XaHyapnap (6akbinay); WHTakTTbI
XaHyapnapfa 3eptreyre peiiH 60muHyT OypbiH 4 mr/kr
[03acbiHAa afpeHanuH iwnepae iwiHe eHrisingi; AM®
xoHe ageHosnH 0,1 mr pgosaga (KocbiHabl go3za 1 mr)
eHrisingi, 10 KyH xaHe TaxipubeHiH COHFbI KyHi 3epTTeyre
peiiin 60MuHyT OypbiH 4 Mr/kr fo3acbiHaa afpeHanvH
ilunepae iwiHe eHrisingi. 3-wWwi cepus - VIHTaKTTbI XXaHyapnap
(bakbinay); WHTaKkTTbl XaHyapnapFa 3epTTeyre AeWiH
60MuHYT OypbiH 4 MI/Kr fo3acblHAa afpeHanvH iwnepae
iwiHe eHridingi; WHTaKkTTbl XaHyapnapra 25 mr/kr gosaga
MeTonponon per 0S eHrisingi, 2 kyH; 25 wmr/kr gosaga
MeTONPOIIoN per oS eHrisingi, 2 kKyH. Keneci kyHi 3eptteyre
pein 60muHyT OypbiH 4 Mr/kr gosacbiHAa afpeHanvH
ilnepgae iwwiHe eHrisingi.

3epTTey TonTapbiHAaFbl Taxipubenik xaHyapnapabiH
BayblIpbl XaHe XKyperiHeH romoreHaTTap ganbiHaanabl.

Heriari 3eptTey opictepi: nytatuoHpenykrasa (['P)
X8He rnyTaTuoHnepokeuaasaHbiH, (MMO) Gencenginiri C.H.
BnacoBa xoHe aBTOprap opici OoibiHWA aHbIKTangbl.
Broxumuanblk 3epTTey aaicTepi KongaHbingsl. AKybi3abliH
caHablk Menwepi Lowry opici 6GoiblHWA aHbIKTangbl.
®octhop KbILKBIMbIHBIH, MenLepi kanubpoBkanbl Cbi3blK
GoiibiHWwa ecenTenpi. AneHosnHMoHodochaTae3aMHasa-
HblH (AM®-ge3amMuHa3a) xeHe afeHO3MHOe3aMUHa3aHbIH
BenceHainirii C.0. TanbepreHoB omiciMeH aHbIKTanmbl.
MOA menwepiH aHbiktay Uchiyama M., Mihara M. agici
OoWblHWa, [OWeHOi KoHbloraTTapgbl — aHbikmay B.b.
[aspuros xsaHe asmopnap apici 6oibIHLA XYpri3ingi.

Toxipubenik XaHyapnapza VMMYHOIOMMAITBIK
cratyctel  baramay  ywWwiH  nepudepuanblK  KaHaa
nenkounTTepaiH XaHe nUMMOLMTTEPIH, Xanmbl CaHbl
ecentengi. Xennepni (TOY-POK) xaHe cynpeccopnbl
(TOY-POK) benceHginiri 6ap CD3 numdoumTtTepaiH
menwepiH Limatyiul S., Shore A. xeHe asmoprap apici
BoitbiHwa ecenTengi. T xaHe B numdoumTTepaiH, Menwuepi
Jondal V. xaHe asmopnapdsiH po3eTkaTy3yLli TeCTTEPIHIH
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kemerimeH aHbikTangsl. CD20+ numdouuTTepaiH, Menwepi
A.G. Ehlenberger et al. apgici 60MbIHLA KOMMNMNEMEHTTIH,
C3+-koMnoHeHTiHe peLienTop 6oibIHLLIA aHbIKTanAab!.

NeikoLMTTEPIH, MUOTPALIMSACEIHBIH, TEXENY PeakLmaChI
(PTMI) Clausen J.E. epici GoibliHWa aHbikTangsl. HCT-
Tect b.C. Hazoes, M.I". LLlybuy apici GoitbIHWa Xyprisingi.

Matepuanabl cTaTUCTUKanblK o©HAey apicTepi.
3eptTey KYMbICbIHbIH, CaHfbIK HOTUXENEPIH
cTatucTuKanblk Tangay SPSS Statistics, 20 Bepcus
KoMMNbtoTepnik GaFaapnamacbiHbiH, KEMETiIMEH KYpri3ingi.
Mpacvkanblk cypeTtep ywiH SPSS, 20 Bepcus xoHe
Microsoft Excel 2010 nakeTTepi KongaHbinabl.

CaHgblK OepekTepai Tangay 6apbiCbiHOa Bu3yanbabl
BaranaymeH xaHe LLanupo-Yunko kputepuiH KonpaHymeH
ipikteygeri  6enriHiH  Tapany [LypbICTbiFbiHA  TEKCEPY
Xyprisingi. benriHiH, Tapanybl KanbinTbl BonfFaH xarnania
opTawa MaH 95% ceHim apanbikTel (95% CA) Hemece
CTaHAapTThI aybITKyapl (SD) cunaTTraymeH
apudmeTvKanslK  opTawa MaHMeH - M (opTawa)
kepcetingi. Erep OGenrinepaiH Tapanybl KanbinTbigaH
e3relle bonca, opTanbik Wama peTiHae meaunara (Me) meH
kBapTWnb apanbik uHTepeangap (Q1, Q3) nanganaHbingsi.

CunaTTamanblk CTaTucTiKa, TeH EMEC ipiKTeynep YLUiH
napameTpnik emec kputepuitnep (MaHHa-YutHu, Kpackena
-Yonnuca) nanpanaHbingbl. baHtepoHn Ty3eTynepimer
KON KETKi3ireH MaHbI3AbINbIK  OEHreniH  kepceTyMeH
ANOVA pucnepcusinblk Tangamacel, Xyn eMmec Tangaynap
YWiH  napameTpnik  KpuTepuiinep,  anocTepuopnbIK
canbICTbipynap ywWiH t laHHeTTbIH, KpuTepuiti KongaHsInaebl
(2- xaKTbl).

3epTTey HaTUXeNepi XkaHe TankKbinay.

AnpeHanunai 4 wr/kr gosaga, 3eptteyre 60 MuHyT
KanFaHda €Hrisy apKbllbl acanFaH —cuMmnaTikanbik
runepakTUBaums  NeWKouMTTepaiH,  nuMdounuTTepaiH
Xannbl caHblHbIH, apTybiMeH, T-cynpeccopnap, PTMI xaHe
HCT  caHbHbIH ~ TemeHZeyiMeH cunatTanatbiHbl
aHbikTangpl (Kecte 1).

AJpeHanuH Tapisdi, MeTONpOnos, NenkounTTepdiH,
nuMdounTTePdiH  Kanmnbl  CaHblHbIH,  apTTbipadbl, T-
cynpeccopnap, HCT caHblH TEMeHaeTeSi.

KaH capbl cybiHaa runepagpeHanuHemus AMPD, AD,
5H xeHe MO GenceHgipinyiH Tyabipagbl, OK aeHreiiH
XOFapblnaragbl.

KaH capbl cybiHga AD GenceHginiriHiH - Gipwama
XOFapbinaybl cangapbiHad «B» koaddpuumenti (AD/AMPD
OenceHpinirivii,  KaTblHackl) aptagbl. OcbifaH  AefiH
aHblKTanfFangan, «By»  Ko3(UUMEHTIHIH  XoFapbinaybl
CUMNaTUKanbIK ryunepakTuBaumus KesiHge WMMYHWUTETTIH T-
n B-BenikrepiHiH yHKUMOHanabl ©3apa bainaHbICbIHbIH,
KYLLEWiH fanenaenai.

AzpeHanuH Tapisgi, KapamocenekTwsTi [31-BrmokaTop
metonporor, kaH capbl cybiHga AMPD, AD xoHe 5H
(bepMeHTTepIHIH Bencengipinyis Tyablpagsl, B
koachpuumeHTi xoHe [K AeHreliH xorapbinatagsl, Gipak
afpaHenuHHeH epekweniri, metonponon [TIO  xaHe
kaTanasa GenceHpiniriH TemenaeTeni xeHe MOA feHreiiH
asanTagbl (kecte 2).

3epTTeyaiH keneci cepusinapbiHga 6i3 cumnaTukanbik
runepakTuBaumsicel 6ap xaHyapnapra metonponon, AMP
KOHE a[EHO3WH EHri3reH Kesde WMMYHAbl CTaTyCTbiH
XaFganbiH 3epTTeik (Kecte 3).
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Kecme 1.
AnpeHanuH xaHe MeTanporion eHrisreH keaaeri MIMMYHAbI CTaTyCThbIH XaFaaiibl.
(Table 1. Condition of immune status during administration of adrenaline and metoprolol).
, bakpinay AnpeHanuH Metonponon
Kepcerkiu n=20 n=15 n=15
TNeiikoumtTep (109/n) Xannbl CaHb 7,20£0,48 9,3540,12* 8,75+0,40*
NumdpoumtTep % 41,40+2,39 40,93+3,02 39,33+1,62
TNumdpouuTtTep, abe. menwepi mkn, 109/n 2,7910,46 3,77+0,14* 3,4340,19*
T-numcpoumntTep % 38,47+ 1,67 36,73+1,94 40,00+1,46
T-numcpoupnTTep abC. MenLep MKN 1,1240,12 1,3840,10 1,37£0,08
T-xennepnep % 22,47+3,04 20,07+1,32 20,27+1,49
T-xennepnep abc. meniiep Mkn 0,66 £0,07 0,76+0,05 0,69+0,05
T-cynpeccopnap % 14,5312 54 15,47+1,92 15,73+1,85
T-cynpeccopnap abc. menwiep Mkn 0,7740,40 0,55+0,08" 0,53+0,06*
B numdpountrep % 21+ 2,09 20,53+1,87 18,47+1,67
B-numdoumtTep abc. menwiep Mkn 0,63+0,13 0,77+0,08 0,63+0,07
PTMIT OTA % 21+ 2,01 15,47+1,87* 20,9342 45
dar-3 % 46,80+3,16 46,67+3,34 44,13+3,44
®ar.caHbl 3,9042,12 2,5140,38 2,25+0,23
HCT 7,53+1,08 4,40+1,62¢ 5,40+1,10*
LMK 76,55+8,00 82,16+3,32 80,34+4,37
Eckepmy: *- p<0.05 bakbinaymeH canbICTbipFaHaa
Kecme 2.

AAPEHaJ'IVIH XX9He mMmeTtonponon eHrisreH Kesge nprH.qi HyKneotuatrep anmMacybl X9He aHTUOKCUAAHTTbI )KVﬁe

tepmeHTTEpi GencenginiriHiH, e3repynepi.

(Table 2. Changes in the metabolism of purine nucleotides and the activity of enzymes of the antioxidant system when adrenaline and

metoprolol are administered)

, Bakpina eHanmH Mertonponon

Kepcerkiu 120 S 15
AD MKMOB/MI MUH 532,60£26,20 1309,09+150,49* 1912,37+36,17*
AMPD MKMORNb/MI MUH 419,83+54,68 558,294+50,35* 691,14+29,60*
5’H MKkMOnb/MIr MUH 27,49+1,31 37,54+3,02* 48,99+0,57*
A ko3adpduupeTi (5'H/AMPD) 0,06+0,02 0,07+0,05 0,07+0,02
B koachduumenTi (AD/ AMPD) 1,260,27 2,34+0,40* 2,76+0,02*
P mkmonb NADPH /r MuH 3,54+0,58 3,5440,36 4,47+0,55
MO MKMONb TOTBIK. FyTaTUOH/T MUH 469,7+30,74 570,09+15,20* 253,80+18"
Katanasa monb/n mMuH 81,62+4,54 80+2,63 59,91+5,29*
MOA Hmonb/n 0,73+0,11 0,63+0,05 0,39+0,05*
OK meHww. Gipn./mn 1,1840,23 1,60+0,13* 2,06+0,20*
Eckepmy: *- p<0.05 bakpinaymeH canblCTblpFaHga

lMnepagpeHanemMusFa AeWiH eki KyH apanbifblHAa Cumnatukanbik runepaxkTMeaLuschl Bap

XaHyapnapfa 25 Mr/Kr gosaga €HrisinreH mMeTonponon
neikounTTEPaIH, T-cynpeccopnapfbliH, CaHblH
TemeHaeteqi, PTMJ1 xofapeinatagbl. XXaHyapnapra 100
MKI KOCbIHAbI f03a TypiHa4e kyHiHe 10 KyH apanbifbiHaa
per os eHrisinreH AMP xoHe apgeHo3wH Genrini-6ip
gapexede,  MeTanponon  Tapisdi,  agpeHanuHHiH
WUMMYHObl  CTaTyC  KepceTKiluTepiHe  acepnepiH
e3repTedi: nenkouuTTEpAiH, T-MMMGoUUTTEpdiH XoHe
T-cynpeccopnapfbliH, xannsl caHblH TemeHaeTtesi, PTMI1
AeHreitiH apTTbipagbl.

CumnaTukanblk runepaktuBayusicel 6ap xaHyapnap-
Fa anpgbiH-ana 25 Mmr/kr gosaga eHrisinreH MeTonponon
KaH capbl CyblHOA NYpUHAI HYKNeoTuaTep anmacybl
XOHe aHTWOKCUAAHTTbI Xyile epMeHTTepiHiH benceHai-
niKTePiHiH, keneci e3repicTepiHe akenegi (kecte 4).
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KaHyapnapfa MeTONpOMnoSabl EHri3reH COH, KaH capbl
CyblHOa nypuHaep Metabonuami  (DEpPMEHTTEpIHIH,
OenceHpiniri  xofapbinaigbl  AD, AMPD, 5H,
aHTUOKCMAAHTTLl XyWe depmenTTepiHib, (TP, MO,
kaTanasa) 6enceHainiri TemeHgengi xoHe MOA neHreni
asasgel (kecte 4).

MeTonponon Tepi3gi, adeHO3MHMEH KOCbIHAbI Typae
AMP eHriy (KoCbIHAbI [o3a 100 MKT)
runepagpeHanvHeMus kesiHge nypuHgep metabonuami
tepmeHTTepiHiH - AD, AMPD, 5H 6enceHginirin
aptTbipagel, MO, katanasa 6encenginirii xaHe MOA
aeHrenin Temenaeteni. Anaiga, B1-appeHobnokatop
meTtonpononaaH epekweniri, AM® xoHe aaeHO3WHAI
eHris3y KaH capbl CybiHga [P BenceHginiriH
XOFapblinaTagsl.
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Kecme 3.

CumnaTukanbIK runepakTMBauma KesiHge xaHyapnapfa Bi1-agpeHobnokatop metonponosn, AM® xoHe ageHO3UH

€Hri3reH kesaeri UMMyHAbI cTaTyc.

(Table 3. Immune status when B1-adrenoblocker metoprolol, AMP and adenosine were administered to animals during sympathetic

hyperactivation).
KepceTkiu A/J,pe_HaJ'IVIH A,ElpeHaJ'IMH'l; A;tpe|-|a1'||/1|-|+AM1D XoHe
n=20 metonpornon n=20 afeHo3unH n=20
NewnkoyutTep (109/n) xannbl caHbl 9,35+0,12 8,65+0,20* 8,10+0,45
NMumdpoumtrep (%) 40,93+3,02 40,40+1,03 42,87+1,44
TNumdpouuTtTep, abe. menwepi mkn, 109/n 3,7740,14 3,5040,14 3,46+0,20
T-numcbountTep (%) 36,73+1,94 40,53+1,48 41,33+1,72*
T-numcpoumnTTep abe. MenLuepi MKn 1,3840,10 1,42+0,09 1,43£0,09
T-xennepnep (%) 20,07+1,32 21,67+1,31 22,73+1,37
T-xennepnep abc. MenLiepi Mkn 0,76+0,05 0,75+0,05 0,83+0,08
T-cynpeccopnap (%) 15,47+1,92 13,13+1,35 13,93+1,45
T-cynpeccopnap abc. Menwepi Mkn 0,5540,08 0,46£0,04* 0,48+0,05*
B numdpouutep (%) 20,53+1,87 19,87+1,48 19,80+1,51
B-numdouuttep abce. menwepi Mk 0,77+0,08 0.69+0,05 0,68+0,05
PTMIT OTA (%) 15,47+1,87 20,60+1,70* 19,80+1,46*
dar-3 (%) 46,67+3,34 42,33+2,53 452,22
®ar.caHbl 2,51+0,38 2,25+0,14 2,3610,22
HCT 4,40+1,62 5,0£1,19 5,27+1,20
LMK 82,16+3,32 79,39+4,66 82,2115,26
Eckepmy: *- p<0.05 agpeHanuHMeH canbiCThipFaHaia
Kecme 4.

CumnaTtukanblK runepakTMBauusga xaHyapnapra fi-agpeHobnokatop metonponon, AMP xoHe apeHO3MHAI
eHri3reH keafe KaH capbl CyblHAA NYPUHAI HYKNEOTUATEP anMacybl XaHe aHTMOKCUAAHTTbI Xyihe hepMeHTTepiHiH,

GenceHainikTepiHiH e3repicrepi.

(Table 4. Changes in purine nucleotide metabolism and activities of antioxidant system enzymes in blood serum when 1-adrenoblocker metoprolol,
AMP and adenosine are administered to animals with sympathetic hyperactivation).

KepceTkiu Ap,pe_HanMH AnpeHanuH :r METOMPOSION AﬂpeHaﬂVIH+AMf’
n=20 n=15 X8He ageHo3nH n=15

AD MKMOB/MI MUH 1309,09+150,49 2073,61+ 2,23* 1765,30+40,81*
AMPD MKMORb/MI MUH 558,294+50,35 760,65+ 23,85* 644,49+30,35*
5H mkmonb/Mr MuH 37,5443,02 51,38+0,76* 45,21+1,83*

A koapdpuumenTi (5’'H/AMPD) 0,07+0,05 0,06+0,02 0,07+0,02

B koadpcpmumenTi (AD/ AMPD) 2,34+0,40 2,7240,18 2,73+0,28

P mkmonb NADPH /1 muH 3,54+0,36 2,95+0,29* 5,32+0,37*

MO MKMOMb TOTbIKKAH rMyTaTUOH/ T MUH 570,09+15,20 244,73+10,36* 247,67+23,24*
Katanasa monb/n MuH 80+2,63 51,69+4,96* 58,87+6,44*
MOA Hmonb/n 0,63+0,05 0,27+0,02* 0,44+0,05*

[K meHw.6ipn./mn 1,60+0,13 1,4240,11 1,73£0,19

Eckepmy: *- p<0.05 agpeHan“HMeH canbICTbipFaHia

Onan Gonca, cumnaTukanblK runepakTMBaLmus kesiHoe
KaH capbl CyblHAa )XaHyaprnapFa KepceTinreH aosanapga
B1-appeHobniokatop MeTonponongsl Aa, aAeHO3WHMEH
KocbiHabl Typae AMP enrisy ge, Genrini-6ip Lopexene
nepokcupauMs npouUeciH TemeHOeTedi XoHe CofFaH
apeksatTbl Typae MO xoHe katanasa OencenainiriH
asantagpl, bipak 'P 6enceHainiri 6enceHgipinyi MymkiH.

AnblHFaH ManiMeTTep cuMnaTUKanblK rMnepakTMBaLms
acepnepiHiH, epekweniktepiH, AM® xoHe aaeHO3WHHIH,
WMMYHIbI CTaTyCKa, aHTMOKCUAAHTTBI KOpFay XyMeciHe
XOHe NypuHAi HykneoTuaTep metabonuami hepMeHTTEpIHe
acepnepiH TonbIK kepceTeai.

ALEHO3MH — aHTUapUTMUANBIK Bcep  kepceTesi
(ecipece, KapblHWayCTiNiK  Taxuaputmusinapga).  AV-
eTKisriwTikTi  6asynatagbl, AV-Ty/iHHIH, pedpakTepniriH
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apTTbipagdbl, AV —TyiiHre KO3ydblH KalTa eHy XonbiHa

Kedepri xacalgpl, CWHYCTbl  TYWiHHIH ~aBTOMAaTM3MiH
TomeHgeteni. CoHbIMEH KaTap KaH  TamblpnapblH
KeHenTywi acep eTefi, aprtepuanibl TUNOTEH3USHbI

Tyablpags! [15].

)annbl, ageHo3WHHIH KenTereH acepnepiHiH naiga
Oonybl  es3rewenik  ageHO3WHAI  pelenTopnapablH,
BenceHpipinyiHe GainaHbiCTbl. Ocep eTyi — Xeaen Typae
Oactanagbl.  OTKisriwTiH  Oy3bINbICTapbl,  CUHYCThI
Opagvkapausi, Typakcbi3 CTEHOKapAWs, XypeK akaynapbl,
nepukapauT, runoBonemusi, OpoHxuangbl actMacel 6ap
HaykacTapfa afeHO3WHAi eTe CaKTbiKneH naiganaHagbl.
AJeHO3WHAI NaipanaHFaH kesde apTepuanbl KbiCbiMAbl,
KYPeK KarblCblHbIH, xuiniriH, OKI BakbinayblH Kyprisin
oTblpy KaxeT [11].
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ALEHO3MH MMWOKapATbIH, MLLEMUSIFA XOHE MMMOKCUsiFa
OeiimgenyiHoe maHpl3abl pen atkapagbl [27]. XKypekke

aHTUapUTMUSNBIK ~ ©Cep  KepceTe  OTblpa,  afeHO3WH
KaTexonamuHAep WMHOYLMprereH  aTpuoBEHTUPKYNSAPMbI
OTKI3MLLTIKTI basynatagp!. YKy pekTiH, B-

aapeHopeLienToprapbl apKbiNbl 8cep eTe 0Tbipa, aAHO3MH

kapavangbl XUbIPbINFLILTBIKTI TemeHgeTesi.
AneHosuHHIH ~ A1-  peuenTopnapbl  arOHUCTEPIHIH,
NPEKOHAMLUMOHMPNEHYI  Toyenai  MexaHuaMmHiH  A(2A)

peLenTopnapbl apKblfbl Xacywarblk UMMYHAbI XayanTbl
Texengi [25].

AfpeHanuH Topi3gdi, kapauocenekTusTi [B1-6nokatop
METOnponosn, KaH capbl cybiHga AMPD, AD xaHe 5H
(bepMEHTTEPIHIH GenceHaipinyiH Tyablpags!,
NEeNKOUMTTEPAiH, NUMGOoUNTTEPAIH,  Xannbl  CaHbIHbIH,
apTTbipagel, T-cynpeccopnap, HCT caHbiH TemeHaeTeqi, B
koadduumenTi xoHe OK AeHreniH xorapbinatagsl. bipak
agpeHanuHHeH  epekweniri, metonponon [TIO  xaHe
kaTanasa 6enceHpinirii Temenaeteni xaHe MIA neHreniH
asanTtafpl.

lypuHabl HYKNeoTMATEpAiH MaHbI3bl ©Te 30p: onap
Xacylwanblk MembpaHanapablH ©TKI3rilTiriHe, KaH Y0
npoleciHe, npocTarnaHauHaepain 6eniHyiHe acep etepi,
COHbIMEH KaTap TOTbIFY-TOTbIKChI34aHy peakuusinapblHa
katbicagsl, HAL, HAO®, AL kodhepMeHTTEpIHIH
KypambiHa kipedi. MaHpI3abl Kbl3METTEpIHIH, KaTapbiHa
HYKNEWH  KblILWKbIAApbIHbIH, CUHTE3IHE  KaTbiCybl, KaH
aHanyblH peTTeyi, dHepreTukanblk anMacybl npoLecTepiHe
peTTeyLi acepi xatagpl [13].

YKypekke KOCbIMLIA XYKTEME apTkaHaa Hemece CTpecc
KesiHOe kaTexonamwHiepdiH apTybiHga AT®  xoHe
kpeaTWHdochaTt aeHreni TemeHgenai. byn e3 keseriHoe
5'-HykneoTnpasaHblH,  OenceHgipinyiHe xoHe AMO®-TaH
a[leHO3WHHIH Ty3inyiHiH apTyblHa akenegi [16].

KaHga oTTeri [EHrefiHiH, TOMeHLeYi
MUOKapaMOUMUTTEPLIH afleHo3NHAj CUHTE3aeYiH
bIHTanaHabIpadbl, On apTepuonanapra XeTin, onapgbiH
AMnaTaumMschlH Tyablpaabl, KaH aFbiMblH apTThipadbl, COM
apKblnbl OTTEriHiH, XeTKi3inyiH, AT® xaHe kpeaTuHdochart
CUHTE3IHIH, KyLLEtiH KamMTamacsl3 eTeqi. byn makpoaprrep
LEHTeNiHiH, apTybl 5-HykneoTuaasaHbl WHrMbuTOpnangsl,
afeHo3uHHIH BeninyiH TemeHgeTeai [20]. CumnaTukanbik
rMnepakTuBauusicbl 6ap kaHyapnapfa MeTonponongs!
EHri3reH COH, KaH capbl CyblHAa nerkouuTTepaiH, T-
cynpeccopnapabiH CaHbl TemeHgena, PTMN
xorapbinaingel, AD, AMPD, 5H 6enceHpiniri apTagsl,
aHTUOKCWAAHTTbl  Xyiie bepmenTTepiHiv, (TP, TTIO,
kaTanasa) OenceHginiri TemeHgena xaHe MIA peHreii
asasigbl.

Kanyapnapra 100 Mkr KocblHAbl [o03a TypiHge
eHrisinreH AMP xoHe apeHo3uH Genrini-bip popexene,
MeTanponon Topiagi, NenkouuTTepiH, T-nuMmdounTTepaiH
XoHe T-cynpeccopnapfblH, Xannbl CaHbH TeMeHaeTesi,
PTMIT neHrewiH, nypuHaep meTabonuami hepMeHTTEpIHIH
AD, AMPD, 5'H 6encengainirii apttbipagbl, MO, kaTanasa
6encexainirii xeHe MIA neHreiiiH TeMenaeTesi. Anaiiaa,
B1-appeHobnokatop MeTonporonaaH epekweniri, AM®
XOHe afeHOo3WHAi eHrisy KaH capbl CyblHga [P
BenceHainiriH xxorapbinaragpl.

YKacywanblk xaHe rymopanbibl UMMYHUTETTIH, HEri3iH
nMMGounTTEPLIH TYPAi cybnonynauusicbiHaarb
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HYKNeoTuaTi anMacy (hepMeHTTepi BenceHainiriHiv, earepyi
KypanTbiHbl 6enrini [18].

MypuHabl  Hykneotuatep  AM®  xeHe MO
BuoaHepreTukanblk npouectepae Heriari 6acTbl  OpbIH
anagbl, onap HyKNeuH KbIWKbINAAPbIHbIH, KYPbINbIMAbIK
KOMMOHeHTTepi  6onbin  Tabbinagbl, KOEpPMEHTTEPAIH,
KypaMmblHa eHefi.

NMumcpounTTepae apeHO3MHHIH, feHrediH BakpinayLbl
tbepmeHTTep  OenceHminiriHiH, - Oy3binbICTapbl  KenTereH
UMMYyHObDKeTICneyLLinik xaFgannapra ceben 6onagbl, atan
antkanga AJA xerticneywiniri T- xaHe B-numdoumuttepain,
KbiameTi Oy3binybIMEH XOHEe Mernwepi TeMeHAeyiMeH,
COHbiMeH kaTap CD3  numdoumntTepmiH,  Kbl3meTi
Oy3binybIMEeH cunaTTanatbiH ayblp UMMYHObDKETICNEYLLiniK
XarpainFa oken coragbl [23]. Onan 6onca, nypuHAb
HYKNeoTuaTep XyWeci UMMyHObI XKacylanapFa peTTeyLi
acep  eTedi  KOHe  ajanTauusAnblK  MMMYHZbI
MeXaHu3Maepai kamtamachI3 eTegi.

JKofFapblga kepceTinreH maniMmeTTepaiH  bapnbifb
cUMNaTUKanbIK rMnepakTUBaLms KesiHae KaH capbl CyblHAaA
B1-appeHobnokatop MeTonpononabl Aa, aaeHO3WHMEH
KocblHabl Typae AMP eHrisy ge runepagpeHanuMHemus
acepiHeH TyblHAAFaH nepokcugaums npoueciH
TOMEH[ETEeTiHiH XoHe coFaH aaekBatThl Typae ITIO xaHe
kaTanasa 6encexainiriH a3anTaTbiHbIH Aonenaenai.

acywanap peHreiiHge petTeywi Xywe peTiHge,
MypUHAbI HYKNEOTWATEP XSHe onapablH TyblHAbINAPbI
(ATO, Al®, AMO, ageHO3nH, MHO3WH, LAM®) xyiike-
OynwwbIK eT, cekpeTopnbl xaHe 6acka aa ranonormsnbI
KbIBMETTEP aTKapbin KaHa KOMMaW, COHbIMEH KaTap
SHepreTMkanblk —anmacy JX8He WUMMyHObl KYWeHiH,
peTTeyLlici peTiHAe KbI3MeT aTkapaTtbiHbl Oenrini [17].
Ocipece NypuHAbl HYKNEOTUATEP XYWECiHIH, ekini peTinae
afeHo3nH xaHe UAM® MMMYHObI Xyiie XacyllanapblHblH,
Kbl3MeTiH peTTeyde MaHbi3bl  30p. JlumdpouutTepae
aneHosuH OHK pennukaumusachiH Texen, NypuHAep CUHTESIH
TomeHaeTedi. ALEHO3MHHIH, WHrMbuTopnblK GenceHainiri
numdpoumtTepgeri LAM® neHreniHiH apTybiMeH Katap

xypegi [19].
KenTereH  3epTTeynep  nypuHObl  HYKNEoTMATEp
anmacybl  (epMeHTTepiHiH,  benceHginiriv - 3epTTey -

FbINbIMHBIH, ©3eKTi X8He angblHFbl Katapnbl 6aFbiTbl
Oonbin  TabbinaTblHAbIFLIH - kepceTedi [22].  AtanfaH
3epTTeynep  KenTereH  aypynapAblH ~ naToreHesiH
VMMYHOOMOXUMUANBIK  TYPFbIAAH  TYCIHAIPYre  MyMKiHZIK
Oepepi. ©OnTkeHi, numdounTTEpAe aaeHO3UHHIH, AeHreiH
Oakbinaywwbl hepmeHTTEpAIH 6enceHginiriviK  Gy3binyb
KenTereH  UMMyHAbl  XeTicneywinik — xargainapgabl
Tyablpagpl: afeHo3nHae3aMUHa3aHbIH, XKeTicneyLuiniri aybp
UMMYHOBI  OKeTicneywinikti  Tygslpein, T xoHe B
NMMAOLUTTEPSIH, CaHbIHbIH, XOHe KbI3METIHIH, Oy3binybiHa
oKen cofafpl; 9'-HyKneoTuaasaHbIH, KeTiCneyLwiniri XeHin
TYPAEri UMMyHZBI XeTicneywinikTi TyAbipagbl.

MMypuHabl KocbinbICTapablH, aAeHO3UHHIH, XSHEe OHbIH

tocchopnbl TYbIHAbINAPbIHbLIH (ameHuHai
HYKNeoTUATepAiH)  kapauomuouuTTepgeri  GenceHginiri
epeKwe Hasap  aydapyobl  KaxeT  eTegi.  byn
KOCbINbICTapAblH,  MaHbI3bl-0apnblK  Tipi  XyienepaiH

TipwWiniriHe KaxeTTi SHEprusiHbl Ty3yi XoHe Oacka Typre
aHangpIpyb! 6onbin Tabbinagbl. AQEHO3UHHIH,
KocbinbicTapbl Gapnbik xacylwanapga 6onagbi [4].
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KopbITbiHABI

CumnaTykanblik runepakTusaums kesiHae
MeTonponongbl eHridy apKbinel 1-agpeHopeLientopnapabl
Texey, xypekre AD, AMPD xaHe 5H GencengipinyiHe
okeneai, MOA xaHe K menwepi TomeHaenai xoHe coFaH
apekBatThl Typoe P, TIO xeHe kaTtanasa GenceHginiri
TeMeHaenai.

CumnaTtukanblk runepakTuBauuscel bap xaHyapnapfa
AMP xaHe apfeHO3MHAI €Hrisy, XYpekTe 3epTTeneTiH
KepceTkilTepaiH  Pi-agpeHobnokatop  MeTomponongpl
EHri3reH Kkesperire ykcac esrepictepiHe okenegi. bipak, Bi-
afpeHobnokaTop MeTonpononaaH epekleniri, ageHo3uH
xoHe AMO® eHrisy — P GenceHpiniriHiH apTyblHa XoHe
agHo3MH MeH AMP  katabonuami  kafblHa  Kapau
AD+AMPD/5'H Bencexginikrepi KaTblHacTapbIHbIH,
XOFapbinayblHa akenegi.

AnbiHFaH  MoniMeTTepai  capanTay  cuMMNAaTMKanblK
rMnepakTuBauns kesinge, Xypekte Bi-appeHobrokapaHbiH
Aa, KepceTinreH fo3aga xaHyapnapra AMP neH ageHo3nHA
eHriaydiH 4e nepokcugauns npoueciH asanTaTbiHbIH XaHe
COFaH  afeKkBaTTbl Typ4e  aHTMOKCMOAHTTbl  KopFay
hepMeHTTepiHiH,  GenceHpiniriH - TOMeHOeTETiHI  Typanbl
KOPbITbIHAbI XacayFa MyMKiHik 6epei.

AemopnapdbiH ynecmepi: bapsnbik agmopsap MakanaHbiH
benimdepin i30eyee, oadebuemmepae wWony xacayra XoHe
xa3yra bipdell ynec Kocmel.

Myddenep  KakmbIFbICbI:
KaKmbIfbIChbl X0K 0en mManimoemeloi.

Kapxbinandbipy: byn Xymbicka cbipmmaH KapXbinaHObipy
6onFaH XoK. Aemopnap 6yn KomkasbaHbiH MYNHYCKa eKeHiH
XOHe OypbIH XapusinaHbaraHbIH XOHe Kasipei yakbimma backa
xepde xapusinay KapacmbipbiiMaraHbiH MaiMOeloi.

Asmopnap ~ myddenep
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Pestome

BBepenue. Vicnonb3oBaHue nekapcTBeHHbIX TpaB NpuobpeTaeT BCe Oonbluee 3Ha4YeHMe KaK anbTEPHATUBHOMO NEYeHMs
BO MHOMMX CTpaHax Ans NEYEHNs paH W OXOroBbIX TpaBM. PacTeHus u3 cemeiicTea peuniuHbix cogepxart bronornyeckme
aKTMBHblE BELLECTBA Pa3nnyHbIX KNMaccoB MPUPOAHBIX COEAWHEHWI: (hnaBoHOMAbI, OyOunbHble BELECTBa, TepneHouasl,
aMWHOKWCIIOTI, YTNEBOAbI, MAKPO3NIEMEHTbI, 3(MpHbIE Macna, YTo OMPeaensieT UX NpUMEHEHWe B HAPOLHON MeAULMHE,
KaK NpOTMBOBOCMANMTENBHOMO CPEACTBA M CO3AaeT NePCNEKTVBbLI 415 JanbHENLIEro SKCNepUMEHTaNbHOTO UCCEeA0BaHNS.

Llenb uccnepoBanus. OueHka paHO3axuBNSIOLWEro cBoicTBa cybcTaHumn G15, nonyyeHHon u3 pactenns XKysryH
cemencTBa peynLLHbIX Ha SKCNEPUMEHTANBHOI MOLENN 0XXOrOBOW PaHbl Y KpbIC.

Martepuan n metoabl. CybeTaHuns npegoctaeneHa HUWM 6uoopraHuyeckoin xummm EHY mmenn J1H. T'ymunesa. Ha
3MYNbCUOHHOIA OCHOBE NMWNOZEPM MPUroToBreHa Masb B 3-x KoHueHTpauusix: 1%, 3% u 5% masu cy6etanumn G.15. B
kayecTee npenapatoB cpaBHeHus B3ATbl 10% MeTunypauunosas ma3b (npoussogutens AOA «BuocuHTes» Poccuiickas
®epepaums), Obnenuxosoe Macno (npowssogutens K ®upma «Kbisbinmaity Pecnybrivka KasaxctaH). Wsyuvenve
PaHO3AXMBNAIOLLEN aKTUBHOCTW CYBCTaHLMM in Vivo NPOBOAMIM HA MOLENM OXOroBOW paHbl Y Kpbic B 6 rpynnax. Mpouecc
pereHepaLuy TkaH! OLIEHWBANN NO CPOKaM OTTOPXKEHUSI OKOrOBOTO CTpyna, CPOKaM 3MUTENN3aLMM W NOMHOMY 3aXKUBMEHWIO
paHbl Ha 1, 7, 14, 21 n 28-e cyTkm 1 pesynbTatam rMCTONOMMYECKOrO aHanu3a cpesa TkaHeld Ha 1, 15 n 30-e cyTku
nccnenoBaHms.

PesynbTatbl. PaHO3axuBfeHME B OMbITHbIX FPYMMax >KMBOTHbIX XapaKTepu3oBanoch Oonee NErkMM TeYeHMem
npouecca, KynMpoBaHWEM pPacnpoCTpaHeHUs Hekposa B riybokue crion Koxu. B Lienom, HanMeHblume CPOKW 3aXMBIEHMS
OXOrOBbIX paH OTMeYeHbI MPY NMPUMEHEHNN 5% Ma3an cybCTaHLMM U METUAYPALMIOBONA Ma3un. Tak B CPABHEHWM C KOHTPONEM
CpOKU 3aXMBReHUs paH cokpatunocb Ha 12,0 u 10,72 gHel COOTBETCTBEHHO, MEHEe BbIPaXeHHbIE [aHHble B ApYrix
OMbITHBIX rpynnax. M’mctomMoponorieckie NCCneaoBaHns NOLTBEPAUIN AMHAMIKY BOCCTAHOBINEHMS KOXHON TKaHM Mocrne
oxora.

BbiBoabl. MMonyyeHHble gaHHble CBUAETENbCTBYIOT O TOM, 4TO 5% Masb Ha ocHose cybetaHumm G15 u3 pacTeHus
JKyaryH obnagaeT paHO3aXMBIAIOLEN aKTUBHOCTBIO 1 MPEBOCXOAMT Mo CBOeN 3dhdekTuBHOCTM 0bnennxosoe macno, 1% u
3% Ma3u cybcTaHLmMmM 1 conocTaBum No 3GEKTUBHOCTH C METUITYPaLMIOBON Ma3blo.

Knrouesnble crnoea: oxoe, paHa, cybcmanyus Xy3eyH, peseHepayus.

Abstract
EXPERIMENTAL STUDY OF THE WOUND-HEALING PROPERTIES
OF A SUBSTANCE BASED ON THE ZHUZGUN PLANT (G15)
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Introduction. The use of medicinal herbs is becoming increasingly important as an alternative treatment in many
countries for the treatment of wounds and burn injuries. Plants from the Buckwheat family contain biologically active
substances: flavonoids, tannins, terpenoids, amino acids, carbohydrates, trace elements, essential oils, which determines its
use in traditional medicine as an anti-inflammatory agent.

Aim of the study. Evaluation of the wound-healing properties of the G15 substance from the Zhuzgun of the Buckwheat
family an experimental model of a burn wound in rats.

Materials and methods. The substance was provided L.N. Gumilyov Eurasian National University. An ointment was
prepared of Lipoderm: 1%, 3% and 5% ointment of substance G15. 10% Methyluracil ointment, Sea Buckthorn oil were taken as
comparison drugs. The study of the wound-healing activity of the substance was carried out on burn wound model in rats in 6
groups. The process of tissue regeneration was assessed by the timing of burn scab rejection, the timing of epithelization and
complete healing on days 1, 7, 14, 21 and 28. Results of histological analysis on days 1, 15 and 30 of the study.

Results. Wound healing in the experimental groups of animals was characterized by an easier course of the process,
stopping the spread of necrosis into the deep layers of the skin. In general, the shortest healing time for burn wounds was
observed when using 5% and methyluracil ointment. So, in comparison with control, the wound healing time was reduced by
12,0 and 10,72 days, respectively, less pronounced data in other experimental groups. Histomorphological studies confirmed
the dynamics of skin tissue restoration after a burn.

Conclusions. The data obtained indicate that 5% ointment based on the substance from Zhuzgun has wound-healing
activity, is superior in its effectiveness to sea buckthorn oil, 1% and 3% ointment, and is comparable in effectiveness to
methyluracil ointment.

Key words: burn, wound, substance Zhuzgun, regeneration.

Tyvingeme
XKY3rYH eCIMAIriHIH HETI3IHAErl1 CYBCTAHUMUACBIHbIH
XAPAHbI EMAEY KACUETIH 3KCNEPUMEHTTIK 3EPTTEY (G15)
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! «AcTaHa MegUUMHANbIK yHuBepcuTteTi» KeAK, AcTaHa K., KazakctaH Pecny6nukacsl;
2 AHa MeH Gana YATTbIK FbUIbIMMY OpTanbiFbl, AcTaHa K., KazakctaH Pecny6nukachbl.

Kipicne. Xapanap meH Kkymik xxapakaTttapfblH eMinae 4apinik WenTepai KonaaHy KentereH enjepae ansTepHaTuBT em
peTiHae MaHbI3bl apThin kenyae. KapakyMblK TyKbIMAachiHblH, ©ciMaikTepiHoe Tabwufu KOCbINbICTapablH, SpTYp
KnacTapblHgarbl Guonorusnblk OenceHpi 3attap 6ap: dhnaBoHouaTap, TaHWHAEP, TEPNEHOMATap, aMWH KbILKbINAaphbl,
Kemipcynap, MWKPOSNEMEHTTEP, 3cup Mainapbl, Oyn OHbIH, KabblHyFa Kapcbl 3aT peTiHge ASCTypni MeauumHaga
KonaaHbInyblH TYCIHAIpeai xaHe 6yn eciMaikTepai ogaH api 3epTTeyre TanmbiHbIC 6epeai.

3eptTey Makcatbl. KapakymblK TyKbiMOacbiHbiH YKy3ryH ecimgiriHeH anbiHFaH G15 CyBCTaHUMSACHIHBIH, KapaHbl
emaey KacueTiH ereyKynpblKTapaarbl Ky Wik xapacbiHblH Toxipubenik ynrici borbiHwa baranay.

Matepuanpgap ™eH 3eprtrey ogictepi. G15 cybetaHumaceiH J1.H.FymuneB atbiHparsl Eypasus  ynTTbiK
YHUBEPCUTETIHIH, GroopraHmkarnblK XUMUS FbibIMA-3€PTTEY MHCTUTYThI YCbIHFAH. JIMNOAEPM SMYNbCUSACHIHBIH, HeridiHge 3
koHueHTpaunsga G.15 3aTbiHbIH Xakna maibl ganbiHgangbl: 1%, 3% xoHe 5%. CanbiCTbipManbl npenapatrap peTiHae
10% MeTunypauun xakna maiibl (eHgipywi bruocuHTes, P®), weipranak maiibl (Kpisbinmai MK dupmachiHbiH, eHimi, KP)
anbiHabl. CybcTaHUMsHBIH, in vivo xapanapgbl emaey OenceHginiriH 3epTTey 6 TonTarbl ereykyipbiKTapgarbl Kymik
XapacblHbIH, ynriciHae xyprisingi. TinaepaiH pereHepaums npoueci 1, 7, 14, 21 xaHe 28-1i kyHaepae Kyik kabblpLuarbiHaH
TasanaHy, anUTenu3aLmus XaHe xapaHblH TOMbIK Xa3blny mepsiMmaepi xoHe 3eptteyaiH, 1, 15 xaHe 30-Wbl kyHAepiHae
TiHOEPAIH KECIHAINEPIHIH, TMCTONOTMANbIK Tangay HaTukenepi 6oibiHwa HaFanaHab!

Hoatuxenep. XaHyapnapgblH Toxipubenik TonTapblHAA apaHblH, xa3bliybl TEPIHIH TepeH KabaTTapbiHa HEKPO3abiH,
TapanyblH TOKTaTaTblH NPOLECTIH XEeHiN XypyiMeH cunatTangbl. Kannbl Kyilik )apanapblHblH, €H, KbICKa Xa3blny yaKbITbl
3aTTbi{ 5% Xakna MaWbiH XOHe MeTWnypauun jxakna MaiibiH KonganFaHga Oankangsl. CoHbiMeH, GakbinaymeH
canbICTbIpFaHaa XapaHblH Xasblny YyakelTbl caunkeciHwe 12,0 xaHe 10,72 kyHre Kpickapapl, an 6acka 3KCMepuMEHTTIK
TOMTapha *apa asbify yakbiTbl y3afblpak bongbl . [MCTOMOPGONOrMANbIK 3epTTEynep KYMIKTEH KeWiH Tepi TiHiHIH
KannblHa Keny AMHaMuKachiH pactagbl.

KopbITbiHAbINAP. AnbiHFaH manimeTTep XKya3riH ecimairideH anbiHFaH G15 cybcTaHumscbiHbIH, HerigiHaeri 5% xakna
Mawbl XapaHbl eMOENTIH SpekeTKe 1e XoHe O3iHIH TWiMainiri GoMbIHWA LWbipFaHaK MalibiHaH, 1% xeHe 3% cybcTaHuns
aKna MalblHaH Xofapbl XaHe TUIMEINIri aFblHaH METUNYpaLun XaKna MaibIMeH CanbICTbipyFa GonaTbiHbIH kKepceTesi.

Tylindi ce3dep: Kylik, xapa, Xy32eH 3ambl, pe2eHepayust.
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Beepenue

Ha paHHbIl MOMEHT WMeeTcs LUMPOKWA apceHan
NEKapCTBEHHbIX CPEACTB AN MEYEHUS OXOrOBbIX pPaH.
OpHako, B yCnoBusX  @HTUOMOTMKOPE3UCTEHTHOCTM
MUKPOopbl  paH M M3MEHEHUIA  UMMYHOIIOTMYECKOM
peakuuu opraHuama, COMpOBOXLAKLUMXCH ANUTENbHLIM
3aXWBNeHWeM paH, MOUCK CPeAcTB, CTUMYMMPYIOLIMX
pereHepauuto, OCTaeTca akTyanbHbiM. OpHUM W3 nyTed,
Mpu M3bICKAHWMM HOBbLIX CPEACTB [N NEYEHUs paH K
OXOroBblX TpPaBM, MOXET $BUTbCA W3yyeHue onbiTa
HapOZHOM MeaNLMHbI, pasHoobpasHblil apceHan KOTOpon K
HacTosILLEeMYy BpEMEHW, 3KCMepUMEHTarbHo, elle Maro
n3yyeH. B HayyHOM nuTepaType WMEKTC CBELEHMS,
yKasblBalWpMe  Ha  BbIPaXeHHylo  Buomnornyeckyio
aKTWBHOCTb NMpenapaToB M3 LENoro psga pacTeHuit, B
4acTHOCTH, Ha WX paHO3axuBrsLLee fencTeue. B coctas
cduTonpenapaTtoB  BXOAAT ~ OMOMOTMYECKM  AKTMBHbIE
BELLECTBA, YYacTBYlOWMEe B Pa3NYHbIX OMOXMMMYECKNX
peakuusx, 4YTo 0OyCMOBMMBAET KOMMNEKCHOE [LENCTBUE
chuTonpenapaTtoB Ha TeYeHWe paHeBoro npouecca [1].

Onopa KasaxcraHa HacuntbiBaeT Gonee 6000 Buaos
pacTeHun, M3 koTopblx okono 150 wcnonb3yetcs B
MeaWLMHCKOM npakTuke. B aToi €BA3WM, NepcrnekTUBHbLIM
SIBMSETCA MOUCK WU M3YYEHWE HOBbIX MCTOYHMKOB LIEHHBIX
Bronormyeckn akTMBHBIX COEOMHEHW, Ha OCHOBE paHee
Masnou3yyYeHHbIX pacTUTENbHbIX BELECTB [3,5].

OpHM 13 BUAOB Cbipbst AN NONyYeHUs npenapaTos 1
Ovonormyeckn akTUBHbIX [00ABOK SBNSETCA pacTeHue
JKy3ryH u3 cemeiicTsa peunLUHbIX, U3 KOTOPOrO noryyexa
cybetaHums G15. PacteHus u3 cemeiictBa [peynLLHbIX
copepxart bruonoruyeckine akTMBHbIE BELLECTBA PasnnyYHbIX
KNaccoB  NMPUPOAHbIX  COeAWMHEHM:  hnaBoHOMAb,
LybunbHble  BELLeCcTBa, TEPMeHoWabl, aMMHOKMCMOTHI,
YrnesoAbl, MUKPO3NEMEHTbI, adupHble Macna [14], uto
OMpeaensieT WX NMpPUMEHEHWe B HAPOAHOW MeauuMHE Kak
NPOTMBOBOCNANUTENBHOTO CPeACTBa M NEPCNEKTUBHBIM AN
AanbHenLLIero UccneaoBaHus.

Llenb uccnepoBaHus. OueHka paHO3aXMBRAIOLLETO
cBoncTBa cybctaHumm G15, MOnMyvyeHHOW M3 pacTeHus
JKy3ryH cemenctBa pPeUnLLHbIX Ha 3KCMEPUMEHTASIbHOM
MOZEN OXOroBoW paHbl y KpbiC.

Matepuan u metogbl. OObekT wuccnefoBaHus -
cybctaHums G15, BbigeneHHass w3 pacteHus KyaryH
Oe3nucTHbIN, cemencTBa [peyunilHbIX, NpeacTaBnstowas
cobo MOpoWOK KOpU4YHEBOro LBeTa, 6e3 3amaxa,
marnopacteopumoro B Boge. CybcTaHuws npepocTaBneHa
HUW 6uooprannyeckoin xummmn EHY umenn J1.H. F'ymunesa.
Ha aMynbCMOHHOM OCHOBE NUNOLEPM NPUrOTOBMEHA Ma3b B
3-X KoHUeHTpauusx: 1%, 3% v 5% ma3u cybetanuum G.15.
KoHueHTpaupus 5% okasanacb OKOHYaTeNbHOM, Tak Kak npu
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MOBBILLEHWN KOHLEHTpauun bonee 5%, n3-3a BbLICOKOrO
COfepXaHus B coctaBe cybCTaHUuM OyOunbHbIX BELeCTs,
Ma3b CTaHOBMNACb HEOOHOPOAHOW W Bsiskon. Masb Gbina
M3roToBMEHa COBMECTHO ¢ «Terra Pharmy.

B  kayectBe  npenapaTtoB  CpaBHEHWs  B3ATbI
Metunypauunosas masb — 10% Masb Ans HapyXHOro u
MECTHOr0 NPUMEHEHNS, KENTOBATOr0 LBeTa
(npoussogutens  AOA  «buocuHtes»  Poccuitckas
O®enepauus), Obnenuxosoe macno (npowssogutens MK
Oupma «Kbisbinmaiiy Pecnybnuka Kasaxcran).

B uccnepoBaHMM MO WM3YYEHWHO PaHO3AXMBNSIOLLEN
aKTMBHOCTM  cybCTaHumM  mcnonb3oBanuck  Genble
BecnopogHble kpbichl, 06oero nona, maccoi 220-250 r. Bee
KVBOTHblE cogepxanuce B ycnosusx BuBapus  AO
«MepguuuHckuin  yHuBepeuteT  ActaHa»  MwuHucTepcTsa
3apaBooxpaHeHunst  Pecnybnukn  KasaxctaH.  Ycnosus
COZIEPXaHNS KMBOTHbIX COOTBETCTBOBANN OOLIENPUHATLIM
HOpMaM, Ha CTaHAapTHOM MWLWEBOM pauuoHe, CO
¢B0OOAHBIM OCTYNOM K BOZE.

Paboty ¢ *WBOTHbIMW npOBOAMAM C cobriogeHnem
MPUHLMNOB BUOITUKM, METOANYECKIX NMOAXOA0B K KOHTPOITHO
ka4yecTBa 3KCMEPUMEHTOB (040BPEHO STUHECKOI KOMUCCUEN
HAO MYA, npotokon Ne6 ot 12.11.2015 roga), a Takke B
COOTBETCTBUM C NONOXEHUAMU « EBPONENCKon KOHBEHLN O
3alUMTE MNO3BOHOYHBLIX KMBOTHBIX, WCMOMb3YEMbIX AMS
3KCNepUMEHTanbHbIX U ApYrux HayuHblx uenery [10,2]. U3
3KCMepUMeHTa XUBOTHbIE BbIBOAUNNCh nyTem
nepeso3vpoBKY 130nypaHa.

Memodks1 uccnedosaHusi.

N3yyeHne paHO3aXMBASIOLLEN aKTUBHOCTW CyBCTaHLum
in vivo Ha MOZENMN OXOroBOW PaHbl Y KpbIC.

Ons u3yyeHWs  paHO3AXMBNAKOLWEr0  CBOWCTBA
cybCTaHLUMM Ha CMHE Y KPbIC BbIOPUBANCS Y4acToK LIepCTH
pasmepamu 5,0x5,0 cm. Mof M30gnypaHOBLIM HAPKO30M Ha
cregylwmin feHb K BbIOPUTOMY y4yacTKy MpukiadblBanach
MnocKo#OHHAs konba c BogoW, Harpetom fgo 1000C,
avametpom 4,0 cm, B TeyeHue 60 cekyHa [8]. B akcnepumeHT
Obinn BKIOYEHbI 54 KUBOTHBIX, N0 9 KPLIC B KAXJ0W rpynne.
MecCTHOE neyeHue OXOroBblX PaH MPOBOAMMN OTKPLITHIM
METOOOM: €XEeAHEBHO, OOHOKPaTHO Mas3b HaHOCMMach
TOHKUM CIOEM Ha paHy. OKCMEepPUMEHTaIbHble XWBOTHbIE
Obinu pasgeneHbl Ha 6 rpynn:

1 rpynna - KOHTpONbHAs (MeCTHOe IeyeHWe He
npoBOAMUNOCh);

2 onbITHas rpynna - nony4asLwas nevexne 1% masblo
Ha ocHoBe cybcTaHuun G.15;

3 onbiTHas rpynna — neyexme 3% masbto G.15;

4 onbITHas rpynna — neveHue 5% masbto G.15;

5 rpynna - cpaBHEHUs C MeTUAYPaLMNOBOA Ma3blo;

6 rpynna - Takxe cpaBHEHUS C 0BNENMXOBLIM MacroMm.
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[nHaMuKy 3aXMBMEHUSI OXOrOBBLIX paH OLEHMBanM Mo
CpOKaM  OTTOPXEHUS  OXOrOBOTO  CTpyna,  Cpokam
3NUTENM3aLMM 1 NOTHOMY 3aXMBIIEHMIO paHbl. Yepes CyTku
nocre co3aaH1s OXOroBOW paHbl, a Takke Ha 7, 14, 21, 28-
€ CYTKM, M3mepsnach nnowjagp oxora no metogy lonoeoi,
QNS 3TOTO K 0)XOrOBOW paHe NpuKnagbiBancs Npo3payHbii
TpacdhapeT, Ha KOTOPbIA HAHOCWIICS KOHTYP paHbl. 3aTem
PUCYHOK MEepeBOAUNCS Ha MWUNNMMETPOBYD Oymary, 1
NoAcYMTbIBaNack nnowagb paHbl. [UHAMUKY COKpaLLeHMst
MoLLAaN 0XOroBOW paHbl OLeHWBanu B npoueHTax (Yi) no
cregytowlen opmyne:

Y=100x(So-St)/ So

20e, So- HavanbHas nnowadb paHbl;

St- nnowadb paHb! Ha OeHb uccnedosaHus t.

MpOLEHT CoKpaLLeHns NMoLaamn paHeBol NOBEPXHOCTM
3a CyTkM (AS) MO OTHOLLEHMIO K MPeabIAyLLEMY pesynbTaTy
NPOBOAUNHM MO CrieaytoLLen hopmyne:

AS= (S-Sn)x100/Sxt

20e S - nmowads paHbl npu
uccnedosaHuu;
Sn- nnow,ade paHb! npu daHHOM U3MEPEHUU;

t-qucro OHeli Mexdy UsMepeHUsIMU.

['ucmomopeonoeudeckoe  uccre0ogaHue  0X02080l
paHbl.

O6pasupl  Ans  MOpdONoOrMyeckoro  MCCreoBaHus
otbupann Ha 1, 15 n 30 cyTku, 4Tobbl B None 3peHns
nonaganu y4actku 300POBOM U MOBPEXAEHHON KOXM.
lwcTonornyeckne npenapartbl FOTOBUMM MO OOLLENPUHATON
metoguke [21]. [Ana  3TOr0  WCCEYEHHble  YacTu
tukeuposanu B 10% pacTBope HelTpanbHoOro opmarnmHa,
AerugpaTupoBani B pacTBOpax 3TaHonma C BOCXOAsLUEN
KOHLiEHTpaumen 1 3anueanu B napacduHoBble 6noku. W3
napaduHoBbIX OMOKOB Aenanu cpesbl TOMWMHOM 5-7
MWKPOH Ha MOMyaBTOMaTMY4ECKOM MWKPOTOME, Cpesbl
OKpaLuMBanu reMaToKCUIMH-303UHOM [7].

Cmamucmuyeckasi 06pabomka nomyyeHHbIX OaHHbIX.

npedbdywem

Cratuctmueckas  obpaboTka npoBefeHa no
CTaHaapTHbIM MeToaukam [13]. [JoCTOBEPHOCTb YNCIEHHBIX
JaHHbIX OLeHuMBanu, ucnonb3ys kputepuit CTbiogeHTa.
Pasnuuna  mexmy rpynnamu CYMTannUCb CTaTUCTUYECKM
3HaummbIMu npu p < 0,05.

PesynbTartbl.

[wcTonornyeckoe MccrnefoBaHe matepuana Ha 1-e
CYTKW NOCMNe HaHECEeHUs TEPMUYECKON TpaBMbl NMO3BONMMO

onpegenuTb rny6uHy 0XXOr0BOro nopaxeHus
COOTBETCTBYIOLLEN [IA-1lIB-cTenexu KIMHUYECKON
Knaccucdmkauum  OXOroB € MONHBIM - Pa3pyLUEHWeM

anuEepMnca M COEAVHWUTENBHO TKaHHOW OCHOBbI koxu. B
NOANEXaLLMxX MArkMX TKaHSX Onpeaensncs NpoTSKEHHbIA
KoarynsLUOHHBIN MbILLEYHbI HEKpo3, MecTamu
pacnpoCTPaHSIOLLMIACA [0 rPaHNLibI C XUPOBOMN TKAHbIO.

NokarnbHble M3MeHeHUst B paHax Ha 1-e cyTku nocrne
(hOpMMpOBaHNS  OXOTOBOW MOLENW BO BCEX rpynnax
cooTBeTcTBOBanNN 1 (pase paHeBOro mpouecca: 0Xorosas
paHa Obina nokpbiTa CTPYNoM, C MpU3HaKamu OCTPOro
BOCManeHus B BWAE  OTEYHOCTH,  FUMEpemMuu,
VHEMMbTPALMN KPaEeB paHbl 1 OKpYXatoLnx TkaHel. B xoge
NeYeHns BO BCEX rpynnax A0 OTNageHUst OXOroBoro cTpyna
pa3nnuus B TEYEHUM paHeBoro npoecca He Gbino [6,9].

Tak, B rpynne, rge neyenne nposogunn 5% masbio
cybctaHumn  G15, oTnageHMe  OXOroBoro  CTpyna
npousowno Ha 12,86+0,44 cytkn, B rpynne c
METUINYypaLnnoBon Masblo Ha 13,57+0,46 cyTku, 4TO MeeT
CTaTUCTUYECKM  3HAYMMbIE  Pas3nMuMa K AaHHbIM
KoHTponbHoM rpynnbl (p<0,05).

B onbITHbIX rpynnax, rae npumenHsnuce 1% u 3% masu
cybetaHymn G15 ator cpok cocrasun 18,86+0,28 u
16,14+0,28 paHell COOTBETCTBEHHO, a B rpynne, rae
neyeHne npoBogunIM OBNENUXOBbIM MacnoM, OXOTOBbIN
cTpyn otnan Ha 14,43+0,46 feHb, 4TO Ha 2-€ CYTOK NO3Xe B
CpaBHEHME C OnbITHOW rpynnoi ¢ 5% masbio cybeTaHumum.
Bce 3HaueHust UIMEIOT CTaTUCTUYECKN 3HAUMMbIE Pa3nnyms
Mo OTHOLUEHMIO K KoHTponto (Tabnuua 1).

Tabnuya 1.
[uHamuka 3aXMBNEHNA OXKOroBbIX PaH y NabopaTopHbIX KPbIC pasHbIX rpynn (B aHAX) Mtm.
Table 1. Dynamics of healing of burn wounds in laboratory rats of different groups (in days) M+m).
[ pynnbl KUBOTHbIX Cpoku oTTOpXKEHNS Havano anutenusauum [MonHoe 3axwBreHre
cTpyna (aHu) (AHv) paH (aHu)
KoHTpornb 24,0+0,78 25,0+0,33 41,86+0,28
1% mas3b cybcTaHummn 18,86+0,28*"0 21,040,240 38,86+0,28*0
3% Mma3b cybcTaHLmm 16,14+0,28*" 0 18,14+0,28*" 0 35,14+0,28*A o
5% ma3b cybCcTaHLmm 12,8640,44*A o 14,86+0,28*" o 29,86+0,28*" o
MeTtunypayunosas Masb 13,5740,46* 16,14+0,28* 31,14+0,28"
ObnennxoBoe Macno 14,43+0,46* 18,0+0,24* 35,0+0,33*
[MpumeyaHue: * - CTaTUCTUYECKM 3HAYMMbIE OTAMYKS OT KoHTpons (p<0,05)
A CTaTUCTUYECKM 3HAYMMBIE OTNIMYMS C METUNYpaLMoBoit Masbko (p<0,05)
© CTATUCTMYECKM 3HAYMMbIE OTNNYMS ¢ 0bnenuxoBbiM Macnom (p<0,05)
BusyanbHO npu  OTCMOEHWW  HEKPOTM3WNPOBAHHbIX ~ MOBEPXHOCTM ~ WMENUCb  OOWMbHbIE  CYKPOBWUYHO-

TkaHell oBHaxanacb paHeBast MOBEPXHOCTb C YMepeHHbIM
CepOo3HO-PUOPUHO3HBIM ~ NMBO  CEPO3HO-CYKPOBUYHBIM
oThenseMbiM. B MecTax  OTTOpXeHMs  cTpyna
0BHapyKMBalOTC  APKO-KPACHbIE  MENKO3EePHMCTbIE
rpaHynauMM. B rpynne KOHTPONbHBIX KMBOTHBIX, HE
MONyyaBLUIMX NleYeHWe, NPOLECC OTTOPXEHMS CTpyna
MPOXOMNN KpaiHe BAMO, a eCl B OTAENbHbIX y4acTkax u
MPOMCXOOMNO OTTOPXEHWE CTPYNa, TO Ha OBHAXEHHOM
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(pnOpuHO3HbIE UMK (DUBPUHO3HO-THOMHBIE  BbILENEHNS.
Makpockonuyeckas xapakTepucTuka paH pasnuyHbIX rpynn
XMBOTHbIX Ha 14 CyTKM NOCME HaHECEHWs TpaBMbl
npeacTaBneHsl B Tabnmue 2.

C 14 no 20 cyTku 3KCMEPUMEHTA Pa3NUIKA B ANHAMUKE
32KUBNEHUS OKOTOBBIX PaH MEXZY OMbITOM 1 KOHTPOMEM, a
Takke Mexay OnbITHBIMI FPynnamu 1 rpynnamm CpaBHEHMs!
HEYKINOHHO HapacTaloT. [pumeHeHue B kayecTBe MECTHOTO
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Opnrm{anbnoe HCCJIeAOBAaHHUE

nevenus obnenmxosoro Macna, 1% u 3% Masm
cybcTaHUuWM,  NpUBOAMNO K HEKOTOPOW  OTCPOYKE
penapaTuBHbIX MPOLECCOB MO CPaBHEHU € 5% Masblo
cybcTaHuMM ¥ METUNypauunoBOM Masblo, XOTA Mo
CPaBHEHUIO C KOHTPOMNEM, 3TW OMbITHbIE TPYNMbl AakT
OTYETNMBYID NONOXWUTENbHYIO AWMHaMUKY. Mukpockonus

rnokasana, 4Yto B 3TUX [pynnax COXPaHAKTCA B TOMLiE
JEpMbl MHOXECTBO CMMUBAIOLMXCS KPYMHbIX, KUCTOBUAHBIX
MONOCTEN, BLIMOMHEHHBbIX CEPO3HOM XWUAKOCTHO. B aHe
paHbl onpegensnca UOPUHOMAHBIA HEKPO3, Hespenast
rpaHynsUMOHHasH TKaHb. B MbILIEYHOM TKaHU COXPaHSATCS
ovarv Hekpoaa, BocnarneHue.

Tabnuya 2.
Makpockonuyeckasi xapakTepucTUKa 0OXOroBbIX paH KpbIC Ha 14 cyTku HabnoaeHus.
(Table 2. Macroscopic characteristics of burn wounds of rats on the 14th day of observation).
MpusHakm | KoHTpombHas 1% masb 3% ma3b 5% ma3b Metun-ypauuno-| ObnenuxoBoe
rpynna cybcTaHLmm cybcTaHumm cybcTaHumm Bas Masb Macrno
CoxpaHHocTb  |CoxpaHeH Ha [[Mo kpasim paHbl ([0 kpasim paHbl Mo kpasm paHbi
OXOroBOro GonbLuei COXpaHsieTcst COXpaHsieTcst COXpaHsieTcst
cTpyna yactu Pa3MSArYeHHbIN  |pa3mMsAryeHHbIN - - pasMsryeHHbIi
paHeBo cTpyn cTpyn cTpyn
MOBEPXHOCTU
Haqmqwe + + + i i +
THOMHBIX Macc
CocrosHue MokpbITO MMokpbITO BnepgHo-po3oBoe |Yuctoe cogepxut (Ynctoe BnegHo-po3osoe
paHeBoro (pMOPUHO3HO  |PMOPUHO3HO MOKPBITO paHeBoe COAEPKNT MOKPBITO
nedekta THOWMHbIM THOMHbBIM (bmbpnHO3HO 0TAENsemMoe paHeBoe hnBpHHO3HO
3KCCyOaToM  [aKcCynaTom THOMHbBIM CEpPO3HOro oTgensiemoe THOMHbBIM
aKCCyaaToMm XapakTepa CEPO3HOro 3KCCyaaToM
Xapakrepa
Hannuve MenkosepHucTble|Crerka CrwvBaiowwme CkyaoHble
rpaHynsALmm u ux rpaHynauumy  |KpoBoTovawme  |mexay coboit  [rpaHynsuumM y
ka4ecTBO kpaeB paHbl rpaHynaLmum OCTPOBKY KpaeB paHbl
) ’ MONHOCTbIO MENKO3ePHUCTbIX
3anonHumn rpaHynsuum
paHeBow fedekT
onutenusaums OnutenuanbHblin - [LLnpuHa
0 Mnact po30BOr0  |3NUTENMarnbHOro
TcytcTyeT | OtcyTcTBYeT OrtcytcTByeT y OrtcyTcTByeT
LiBeTa WHPMHON  [MnacTa
3-4 MM 2-3 MM
Y OKMBOTHbIX, feveHblXx 5% Masbto cybecTaHum w 349,29+48, 81 MM2, YTO CTATUCTUYECKM 3HAYUMO C
METUNYPaLMnoBO Ma3bl0 HAa 3TOM Cpoke Habrnioganocb — KOHTPOMbHOWM  TPynnoit  XWBOTHbIX 759,86+32,68 mMm?

MOSHOE OYMLLEHME PaH OT HEeKpPOTU3MPOBAHHLIX TKaHen. B
KpaeBblIx 30Hax paHeBoro Aedbekta k 14 cyTkam onbiTa y Kpbic,
NeYeHHbIX YKasaHHbIMU Npenapatamt, HAYMHAEeTCa aKTVBHaS
3nUTeNnu3aLMs-BpacTaHne NiactoB MOMOZOr0 SMUTENWS Nog,
3nemMeHTbl PUBPUHO3HOrO HaneTa. MMCToMOPdONorus TkaHew
B aTUX rpynnax Ha 15 cyTku nokasana nNOMOXWUTENBHYH
AVHaMKKYy penapaTuBHbIX npoLeccoB B paHe. OTmevaeTcs
OTCrioeHMe  anupepmmuca ¢ obBpasoBaHMeM  MOMOCTER,
3aMOMNHEHHbIX KMETOYHO-TKAHEBLIM AETPUTOM. B rnyBokux
Crosix JepMbl  ONpeaensieTcss rpaHynsauMoHHas TkaHb C
MHOXECTBEHHBIMU KanumisipaMi ¢ YMEPEHHBIM KONMHECTBOM
NENKOLMTOB, 3HA4MTEMBHBIM KonuyecTBoM (hrbpobractoB u
chunbpoLmToB.

K 20 cytkam akcnepumeHTa BO BCEX rpynnax Kpbic,
nomyyaBlUMX MECTHOE IeveHue, Habnoganucs 6onee
BbICOKME TEMIbl 3aXKVBIIEHWS!, YTO OTPA3UNIOCh Ha CKOPOCTM
3an0SHEHMS PaHEBOTO fedeKTa rpaHyNALMSMI U Ha CKOPOCTH
AMUTENU3aLM OXOrOBOI MoBepxHocTH (Tabnmua 3).

Tak, Ha oHe neyeHus 5% masbto cybCTaHuuy,
MeTUIypauunoBoi Masblo 1 0BNennxoBbiM  Macnom
naowadb paH K 21 cyTkam nocrne HaHeceHus 0XOroBoW
paHbl cokpatunacb Ha 72,8%, 649% wn 59,44%
COOTBETCTBEHHO MO CPABHEHWIO C UCXOZHOM NNOLazbk U
coctaBuna 244,43+36,68 mm2, 294,71+34,38 mMm2 n
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(p<0,01). OgHako, B CpaBHEHWUM C OMbITHLIMM FPyMNaMW,
roe nevenue nposogunmu 1% n 3% masu cybetaHumm, aTo
pa3Hu1La oKaanacb Hefl0CTOBEPHO.

MPOLEHT YMEHbLUEHMS NNOLLAAN PaHEBOI NMOBEPXHOCTH
3a cyTkn AS COOTBETCTBEHHO yBENMUMNCS. B KOHTPOMBHON
rpynne u npu npumeHeHun 1%, 3% masn cybetaHumm
[aHHbIi nokasatenb coctasun 0,66%, 2,6%, 2,9%. Ha
thoHe neyeHnst 5% maau cybcTaHLMM NPOLIEHT COKPaLLEHUs
nnowaan coctasun 3,4%, a B Cnyyae nNpUMEHEHUs
MeTuIypaumnoBorn Masu 1 obnenuxosoro macno 3,09% u
2,8% COOTBETCTBEHHO.

K 28 cyTkam akcnepuMeHTa B OMbITHBIX rpynnax, rae B
Ka4yecTBe MECTHOrO rneveHust ucnonb3osanncb 5% masu
cybeTaHumm XKysryH n MeTunypaumunoBas Masb, NpoLecchl
3KMBMNEHUS MOYT Nydlle, YeM B OCTaNbHbIX rpynnax,
Mowagb OXOroBbIX PaH Yy  KMBOTHbIX, COCTaBUIM
20,86+3,85 mMm2 n 31,57£8,75 MM2, 4TO CTATUCTUYECKM
3Haummo ¢ koHTponem (p<0,05) 1 B rpynnax, rae neyeHue
nposogunu 1% v 3% masamu cybeTaHumm 1 06nenmxoBbImM
macrnom (p<0,05) (PucyHok 1).

Makpockonuyeckuin aHanua Ha 28 CyTku SKCnepuMeHTa
Y BCEX XWBOTHbIX, NeveHbiXx 5% Masblo cybCcTaHumM u
MeTUNYpaLMoBOA Ma3blo OTMEYaET MPaKTUYECKN NOMHY0
anuTenu3auuio paHesoro aedekta. B rpynne, roe neyexue
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npoBOoAMNoCb  OBMEenMXoBbIM  Macrom, — anuTenu3auus
OTCYTCTBYET IUIUb B LEHTPANbHOM YyacTke paHbl. B
rpynnax Ha doHe neyenus 1% u 3% masamu cybcTaHLmm, K

3TOMY CPOKYy 3KCMEepUMeHTa, MOMHOW 3nUTenusauum He
OTMeyanocb. B KoHTpombHoOW rpynne Kk 28 cyTkam Ha
OXOroBOW MOBEPXHOCTW COXPAHAETCS CTPyN.

Tabnuya 3.

[vHamuka cokpaLieHUs NJIOLAaaU OXOrOBbIX paH Y nabopaTopHbIX KpbIC, (MM2).
(Table 3. Dynamics of reduction in the area of burn wounds in laboratory rats, (mm2).
[pynnbl Cpoku uccrnegoBaHus (gHu)
XUBOTHBIX |1 CYyTKM 7 CYTKM 14 cyTku 21 cyTKu 28 cyTku

AS%| Yi% AS%| Yi% AS% | Y% AS% | Yt %
Kontponb  |883,0+ 845,29+ | 0,6 | 4,2 [826,71+ | 0,4 | 6,3 |759,86%| 0,66 | 13,9 |555,43+| 1,3 | 37,0

5,84 12,68 2547 32,68 18,25

1% 852,86+ |800,43+ |08 |6,1|731,14+ | 1,0 | 14,2 |376,57+| 2,6 | 55,8 187,71+ | 2,7 |77,99
Masb 23,27 33,441 37,66" 46,8 33,82~
cybcTaHumm
3% 851,43+ 802,57+ | 0,8 | 5,7 |724,711+ |1,06| 14,8 |316,71| 2,9 | 62,8 [183,71+| 2,8 | 78,4
Masb 13,98 22,35 26,3** 35,52** 2,.01*A
cybCTaHLmm
5% 898,43+ |851,71+ | 0,7 | 52 |48129+ |313| 46,4 |244,43+| 34 | 72,8 |20,86+ | 3,4 |97,68
Masb 22,2 29,03 47,221 36,68** 3,85
cybCcTaHLmm
MeTtun- 840,71+ |82543+ | 0,2 | 1,8 |525,57+ | 2,6 | 37,5 |294,71%| 3,09 | 64.9 31,57 | 3,43 |96,24
ypauunosas |22,62 21,86 48,15** 34,38** 8,751
Masb
Obnenu- 861,29+ (826,71 | 0,7 | 4,0 |631,14+ | 19 |26,72 |349,29+| 2,8 |59,44 {130,29+| 3,0 |84,87
XOBOE 19,38 25,47 42,41* 48,81** 24,92**A
macro
MpumeyaHue: * CTaTUCTUYECKM 3HAYUMbIE OTNMYMS C KOHTponeMm p<0,05,  **- p<0,01

A CTAaTUCTUYECKM 3HAYMMBIE OTNIMYMS C METUNYpaLMoBOit Masbko p<0,05
1 CTATUCTUYECKM 3HAYMMbIE OTNMYMSA C 06nenuxoBbiM Macnom p<0,05

120

100

80

60

40

20

rpynnesi
PucyHok 1. [iuHammnka coKpalieHMs nnowaamu 0XXoroBon paHbl Ha 28 cyTku
Mo CpaBHEHUIO C HavyanbHOW nnowaasto, % (p<0,05).
(Figure 1. Dynamics of reduction in the area of the burn wound on the 28th day compared to the initial area, % (p<0.05)).

PesynbTaTbl  MakpOCKOMWYECKOTO aHanM3a  HaxogsT
NOATBEPXAEHME B TMCTOMOPEONOrMM TKaHen TePMUYECKOTO
oxora Kpblc, caenaHHoi Ha 30-e cyTku uccneposaHus. B
MACTONOMMYECKOM Cpe3e PaHbl KOHTPOMs Mbl Habntopaem
nogpactaHue anuaepMmuca, B Kpasix OXOrOBOW  paHbl
Hernybokuit pedekt ¢ ubpuHom, nenkountamn. B Tonwe
[EPMbl pa3pacTaHue COEQMHWTENBHOM TKaHW, NMNoMaros,
yMepeHHas nenkounTapHas MHuUnbTpaums. 3oHa Hekposa
3amMelLieHa CoeMHUTENBHOM W XKUPOBOM TKaHbIO (PUCYHOK 2).
lMonHoe 3axuBREHWe paHbl NPOW3OLNO TOMbKO K 40 AHK
[12,4,15].

MpuMeHeHne  wccnepyeMblX — CPefcTB  YCKOPWUIO
NPOLeCC 3axXWBMEHUS OXOroBOM paHbl C  PasfnyHOM
AuHamukon. Mukpockonust TkaHel B OMbITHBIX rpynnax ¢
neveHmem 1% u 3% masbto Ha 30-e CyTkM nokasana

E KOHTponLHasA rpynna

B 1% XKy3ryH

3% XKy3ryH

= 5% KY3ryH

MeTUnypauuwnoBada Masb

= obnenvxosoe Macno
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MOMHYI0 SMUTENM3aLMI0 OXOroBOro AedyekTa, aNMaepMuC ¢
npu3Hakami Kepato3a W akaHTo3a, Ha rpaHuue ¢ Aepmon
YMEpeHHoe  MONHOKPOBME  COCYAOB,  paccesHHas
nenkoyuTapHas UHUNBTPaLMS, TKaHb  [OepMmbl
cKneposupoBaHa. B rmyBokux cnosix gepmbl YMepeHHbIN
OTeK, NeiKouuTapHas, numdoLmMTapHas UHMUNLTPaLKS,
ovaru mbposa. MonHoe 3axnBNeHNe paHbl B 3TUX rpynnax
MPOMUCX0AMN0 TONbKO K 38 AHI nccnegosanms [20,17,15].

B rpynne, roe mMecTHoe neveHwe nposogunock 5%
Masblo Ha 30-e cyTkW, onpedensnacb  3penas
COeOVHUTENbHAs TKaHb, 30Ha OXora C pybLOBbIMY
TKaHSMM, 3MMOEPMUC B LIEHTPE C HeBOMbLUMM JedekToMm, B
JHe paHbl nenkouuTapHas WHGUNbTpaums. Ha rpaHuue c
MbILLEYHOM  TKaHbO  (pUbpPO3 U HEKPo3  COCYLOB,
MOMHOKPOBME, ~ YMEPEHHbId  OTeK,  NerkouuTapHas,



Hayka u 3apaBooxpanenue, 2024 T.26. (3)

Opnrnna.m;noe HCCJIeAOBAaHHUE

numdounTapHas  uHGunbTpaums.  [laHHas  kapTuHa
XapakTepHa Ans rMctomMopqomnoruM paHbl Y KpbiC C
MeTUIypaLmnoBoON Masbio, Fae pereHepaTmBHbIE NPOLECCH
KOXM MPOXOOWNM B aHanorMyHoil AuHamuke [pouecc
32XMBMIEHUS paHbl B [JaHHOW  rpynne  KWBOTHbIX,
NPOVCXOLNIT aKTUBHEE, YeM B ApYIUX OMbITHBIX rpynnax u
coctaBun 29 AHeWn. B apyroi rpynne CpaBHeHWs ¢
obnenuxoBbiM Macnom Ha 30-e CcyTku onpegenseTcs
nomnHas 9nuTenu3aums MOBEPXHOCTM OXOrOBOW  PaHbl.

S

-
P P

PucyHok 2. OxoroBas paHa Ha 30-e cyTku akcnepumeHTa. Okpacka remato

onugepMuc  NpoayuMpyeT  KepaTwH,  HepaBHOMEPHOI
TOMWMHbI C AKOHTATU4ECKUMM BbipocTami. Ha rpaHuue ¢
[EepMOil MHOXECTBEHHbIE MONHOKPOBHbIE Kanunnsapbl. 30Ha
HEeKpo3a 3amelleHa 3penor rpaHyNALUMOHHON TKaHb C
yyacTkamu ubposa. BusyanuampyeTtcs OTeK MbILLEYHON
TKAHW, COXPaHSIOTCS  y4aCTKM  HEKpo3a  OTAENbHbIX
MblWIEYHbIX ~ KNMETOK W OKOHYaTenbHbIA  Mpouecc
pereHepauuy TKaHei npoucxoaun Tonbko K 35 AH
(PucyHok 2).

Vi oY

E~13)

§ SR

KCMHHMH-303MH,' yB Xd 60

A - KOHTpPONbHas rpynna. 3ameLLeHe 30HbI HEKPO3a COeAUHUTENBHOMN U XUPOBOI TKaHbIH0. B- 5 % ma3b cybcTaHumm.
HeGonbiwon aedekr anuaepmuca B LIGHTpe 0XXOroBoii paHbl. C- meTunypauunosas masb. D - obnenvuxosoe macno.
(Figure 2. Burn wound on the 30th day of the experiment. Hematoxylin-eosin staining, UV x100. A - control group. Replacement of the
necrosis zone with connective and fatty tissue. B- 5% ointment substance. A small epidermal defect in the center of the burn wound.
C-methyluracil ointment. D - sea buckthorn oil).

O6cyxaeHue. Vcnonb3oBaHue NeKapCTBEHHbIX Tpas
npuobpeTaeT BCe Oonbluee 3HAYEHME Kak anbTepHaTUBHOe
fleyeHne BO  MHOMMX  CTpaHax npu  PasfnyHbIX
3aboneBaHMsX. XOpOLIO M3BECTHO, YTO NeKapCTBEHHbIE
CpefcTBa Ha OCHOBE PAaCTEHWA MPUMEHAIOTCH Takke B
neyeHnn paH n oxoroB. Mo CpaBHEHWIO CO CTAHAAPTHBLIM
neYeHnemM nNpUMEHEHWe NeKapCTBEHHbIX PacTeHuin umeet
MeHblle MOBOYHBIX A(PEKTOB, MEHEE TOKCUMHO U
9KOHOMMYECKM bornee apdeKTUBHbIN BapuaHT [19,16].

lMpenBapuTenbHble  UCCNEAOBaHUS  OCTPOA W
XPOHWUYECKON TOKCMYHOCTU cybcTaHumm G15, nomnyyeHHoi
13 pactenus Calligonum aphyllum, no3sonuno oTHecTn ero
k 5 Knaccy TOKCWYHOCTM, T.€. K paspsgy ManoTOKCUYHbIX
Bewects [11], 4TO NO3BONMNO NPOBECTW [anbHenwue
uccnenfosaHus no cneuuduieckon aKTMBHOCTH
cyberaHumn. TMpumeHeHne Ma3n Ha ocHoBe cybCTaHLmu
pacteHns XyaryH Ons NeYeHuss TEPMUYECKOro oxora
nokasarno MO3WTMBHOE [ENCTBME Ha TeyeHue paHeBoro
npouecca, UMeroLLero rMCTOMOPEOSIornyecKoe
NOATBEPXAEHVE.

79

[vHammka 3aXWBNEHWS OXOrOBOW paHbl B OMbITHBIX
Tpynnax XMBOTHbIX XapakTepusoBanacb Oonee nérkum
TEYEHWEM MpOLECCca, KynMpoBaHWEM pacnpoCTpaHeHus
Hekposa B rnybokue crou koxu. B uenom, HaumeHblune
CPOKM  32KMBMEHWS OXOrOBbIX PaH OTMEYEHbI Mpw
npumeHeHnn 5% Masm cybCTaHLMM U M3BECTHOTO CBOWUMM
pereHepaTuBHbLIMU CBOCTBAMU METUNYPaLMIoBOA Masu.
Tak B CpPaBHEHWM C KOHTPOSIEM CPOKW 3aXMBMEHWS paH
cokpaturmeb Ha 12,0 (p<0,05) n 10,72 (p<0,05) AHen
COOTBETCTBEHHO. B rpynnax, rge MeCTHoe neuveHue
nposogunoce 1%, 3% masamm  cybcTaHuuM M
00nenuxoBbIM Macnom CPOKM 3aXMBIIEHUS! paHbl TaK e
NPMBOAMIM K CTATUCTUYECKN 3HAYMMOMY COKPALLEHUIO
rnokasaTenei no cpaBHeHW0 ¢ koHTponem (p<0,05), Ho
XyXe, YeM B rpynnax, roe neveHue nposogunoch 5%
Mas3bto CyOCTaHLMM U MeTUnypaLnnoBom Masbto [18,15].

luctomopdhonornyeckn nokasaHo, YTO Ans OnbITHON
rpynnbl ¢ 5% Masblo xapaktepHo 6onee paBHOMepHOe
CO3peBaHne rPaHyNAUMOHHON TKaHW, OTCYTCTBUE TFHOWHO-
HEKPOTUYECKMX OCINOXHEHWA B MPOLECCE 3aXMBIEHUS,
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YCKOPEHME TEMMOB 3NUTENM3aLyK, COKPALLEHWe CPOKOB
32KMBMEHUS, YTO COMOCTABMMO C NOKasaTensMu rpynmbl,
nonyyaBlied  NeyYeHWe  NpenapaTtoM  CPaBHEHMs
MeTWUNypaumnoBoi Masblo. [laHHble  rMCTONOrMYeckoro
nccnegoBaHus NMOATBEPXKAAIOT NPOTUBOBOCTANUTENbBHBIN U
pereHepaTuBHbIA 3GheKkT pacteHns XKyaryH, 4To CBA3aHO
HanpsMylo C  OMOMOrMYeckM aKkTUBHbIMK  BELLECTBaMU
BXOZALMMM B €ro cocTaB (¢pnaBoHouabl, Oy6urbHbIE

BEL|eCTBa, TepreHouabl, AaMMHOKWUCIOTLI,  YIMeBodbl,
MMKPO3NIEMEHTbI, 3UpHbIE Macra).
Mcxogs M3 BbIlEOMUCAHHOMO,  BbIPaXeHHOCTb

pereHepaTVBHbIX MPOLECCOB MO rpynnam pacnpegenunach
cnegytolmm obpasom: 5% masb = meTunypauunosas
mMasb > obnenuxoBas Masb = 3% wmasb > 1% masb >
KOHTPOMb (6e3 neyeHus).

BbiBogbl. Takum 06pasom,
CBUOETENLCTBYT O TOM, 410 5% Masb Ha OCHOBE
cybctaHuymm  G15 u3  pactenuss XKysryH obnapaet
PaHO3AXMBNAIOLLEN aKTUBHOCTHIO 1 MPEBOCXOLMUT MO CBOEN
achbekTHocTM obnenmxoBoe Macno, 1% u 3% masm
cybcTaHUMM W cOMocTaBMM N0 3heKTUBHOCTU  C
METUIYPALMIOBON Ma3bHo.

Bknad aemopos: Cakyos M.H., XaceHbexkosa X.P.,
Kanuexosa K.C., VYbibaesa WK, Maumypeesa AA. -
nposedeHue aKcnepumeHma, uKkcayusi U uHmMepnpemauyus
nepsuyHbIX OaHHbIX, HanucaHue cmambU U Cmamucmuyeckas
obpabomka mamepuana, hepenucka ¢ pedakyueli XypHana.
XKycynosa.l' [], TapxaHosa [.LU. - HayyHoe pykosodcmeo,
6HeceHUe 3amevaHuli 8 Opaghm eepcuto, ymeepxOeHue
umo208oli sepcuu.

NOJTy4eHHblE [OaHHble

®uHaHcuposaHue: CmopoHHUMU opaaHu3ayuamMu
(hUHaHCUPOBAHUST HE OCYLYECMBNSNIOCh.
Konpnukm  uHmepecos:  Asmopbi  3asensom 06

omcymemeuu KOHdJ!'IUKma UHmMepecos.

CeedeHusi 0 nybnukayuu: [axHbili mMamepuan He 6bin
onybnukosaH 8 Opyeux Uu30aHUsSX U He Haxo0umcsi Ha
paccmompeHuu e Opyeux uzdamesnibcmeax.
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Pestome

BeegeHue. [lpobnema naHkpeaTUTa $BNSETCS OAHOM W3 BaXHEWWMX NpobnemM COBPEMEHHOA MEeAMLMHI.
NumdpaTiyeckas cuctema, SBNSSCb HEOTHEMIIEMOA COCTABHON YacTblo CEPAEYHO-COCYAMCTOM CUCTEMBI, BOBMEKAETCS B
naTonornyeckuin  mpolecc. B OCHOBE KIMHMYECKOW CUMMTOMATMKM OCTPOrO MaHKpeaTnTa NexuT Lenbi  psg
naTohuU3NONOTMYECKUX U3MEHEHWIA, CPEaN KOTOPLIX BaXHYK POMb UrpaeT MOBPEXOEHME COCYAWUCTOr0 3HAOTENMS, YTO
MPMBOAMT K SHAOTENMANbHON ANCAYHKUMW. B nutepaType HELOCTATOMHO CBEAEHMI O BAUSHWUM OCTPOrO NaHKpeaTuUTa Ha
OYHKUMN NUMEATUYECKON CUCTEMBI, B YACTHOCTM Ha (DYHKUMOHANbHOE COCTOSHME NUMCaTUYECKUX COCYAOB, TaKkKe He
M3y4yeHbl C TUX NOULMA 1 METOAbI KOPPEKLMM C NPUMEHEHNEM COPDEHTOB PaCTUTENBHOMO MPOUCXOXOEHNS, YTO AenaeTt
AaHHOE WCcCrefoBaHWe akTyamnbHbIM.

Uenb. W3yunTb COKpaTUTENbHY aKTUBHOCTb NUMCATUYECKUX COCYAOB Y KPbIC MPU 3KCMEPUMEHTANBLHOM OCTPOM
NaHKPeaTuUTe M KOPPEKLMS (hyHKLMIA SHAOTENNS C NMOMOLLK pacTUTENbHOTO CopOeHTa Ha OCHOBE NMUTHMHA.

MeToabl nccnegoBaHUs. JKCNEPUMEHTbI OblnM BLIMOMHEHBI HA KpbICaxX MUHUN BUCTap ¢ NCMONb30BAHMEM: YCTaHOBKY
ONS perucTpauun CoKpaTUTENbHOM akTUBHOCTWM M30MMPOBAHHLIX COCYOOB, COCTOSAILENA M3 TEPMOCTaTUYECKOM Kamepbl,
MexaHoTpoHa W perucTpupytowero npubopa (mexaHotpoH 6Mx1B, 6Mx2B), 6uoxummyeckoro aHanusaTopa
GOBOSINTEGRA 400 u peorpada «PEO-Muuapy.

PesynbTatbl. [Mpy OCTPOM NaHKpeaTUTe NOAABNANACh COKPATUTENbHASA aKTUBHOCTb M30MMPOBAHHbLIX MMM AaTUYECKUX
COCYJO0B, BCMEACTBME YTHETEHWUS afpEeHOPELENTOPOB, HaXoAsALMXCS B SHAOTenuanbHoM croe. lMpumeHeHne copbeHTa
NUrHMHA  BOCCTAHABMMBANO COKPATUTENbHYK (DYHKLUMIO NUMaTUYECKUX COCydOB MOCPEACTBOM  BOCCTAHOBMEHUS
3HOOTENMs, NPeanonoXUTENbHO MPEAOTBpallas MHaAKTMBaUWMKO okcuga asoTa. [elictBue copbeHTa HOpManM3oBano
4aCTOTHO-aMMIITYAHY0 XapaKTEPUCTUKY COKPaTUTENbHLIX OTBETOB NMUMGaTUYECKUX COCYAOB Y KPbIC, BCMEACTBUE Yero
MOXeT ynyyLaTbes NTuMdoobpalleHue.

BbiBoabl. Mpy OCTPOM naHKpeaTWTe U BCMEACTBME BO3HMKAOWIEN 3HOOTENMAmNbHOW AMCEYHKLMM WUCMONb3oBaHMe
copbeHTa Ha OCHOBe NWrHWHA 3ddekTMBHO M peHTabenbHo. CopbeHT LenecoobpasHo MpUMEHATb B KOMMNEKCE C
TepaneBTUYECKUMIU METOAAMU NS SIEYEHNS NaTONOMMYEeCKUX COCTOSHWUIA OpraHu3ma, B YaCTHOCTH OCTPOrO NaHkpeaTuTa.

Knroyeenie crosa: skcnepumeHmarnbHbIl 0cmpbili naHkpeamum, numgamuydeckue cocyObl, 3Hdomenud, copbeHmbI.
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Introduction. The problem of pancreatitis is one of the most important problems of modern medicine. The lymphatic
system, being an integral part of the cardiovascular system, is involved in the pathological process. The clinical symptoms of
acute pancreatitis are based on a number of pathophysiological changes, among which damage to the vascular endothelium
plays an important role, which leads to endothelial dysfunction. There is insufficient information in the literature about the
effect of acute pancreatitis on the functions of the lymphatic system, in particular on the functional state of the lymphatic
vessels, and correction methods using sorbents of plant origin have not been studied from this point of view, which makes
this study relevant.

Aim. To study the contractile activity of lymphatic vessels in rats with acute pancreatitis and the correction of endothelial
functions using a lignin-based plant sorbent.

Research methods. The experiments were carried out on Wistar rats using: an installation for recording the contractile
activity of isolated vessels, consisting of a thermostatic chamber, a mechanotron and a recording device (mechanotron
6Mx1B, 6Mx2B), a GOBOS INTEGRA 400 biochemical analyzer and a REO-Mizar rheography.

Results. In acute pancreatitis, the contractile activity of isolated lymphatic vessels was suppressed due to inhibition of
endothelial adrenergic receptors located in the endothelial layer. Application of lignin sorbent restored the contractile function
of lymphatic vessels through endothelial restoration, presumably preventing nitric oxide inactivation. The action of the
sorbent normalized the frequency-amplitude characteristics of contractile responses of lymphatic vessels in rats, as a result
of which lymph circulation may improve.

Conclusions. In acute pancreatitis and as a result of emerging endothelial dysfunction, the use of lignin-based sorbent
is effective and cost-effective. It is advisable to use the sorbent in combination with therapeutic methods for the treatment of
pathological conditions of the body, in particular acute pancreatitis.

Keywords: experimental acute pancreatitis, lymphatic vessels, endothelium, sorbents.
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Kipicne. Mankpeatnt npobnemach! Kasipri 3aMaHfbl MegULMHAHBIH, MaHbI3abl MacenenepiHi bipi 6onbin Tabbinab!.
Numdpa Kymec ixxypek-kaHTaMblp XyiieciHiH, Kypamaac 6eniri 6ona oTbipbin, NaTonormsnbIkK npouecke Katoicagpl. XKegen
NaHKPeaTUTTIH, KWHUKaNbIK cumnToMaaps! Bip KaTap NaTouanonormsanbIk e3repicTepre HerisaenreH, onapablH, apacbiHaa
SHOOTENUA OMCRYHKUMACHIHA SKeneTiH Tamblpnbl SHAOTENMAAIH 3akbiManybl MaHbi3gbl pen atkapagbl. XKegen
NaHKpeaTUTTIH NuMda XyiheciHiH, (yHKUMANapbiHa, atan anTkaHaa nuMmda TamblpnapbiHbiH QYHKLMOHANABIK XaFaaiblHa
acepi Typanbl ofebueTTep fe XeTkinikcis aknapat Oap xoHe ecimaiktektec COpOEHTTEpPAi KOnpaHy apKbifbl Ty3eTy
o[icTepi OCbI TYpFbIAaH 3epTTenMereH, byn 3epTTeyai e3ekTieTesi.

Makcartbl. Xegen naHkpeaTuT neH aybipaTblH ereyKyipbiKTapgarbl MuMda TaMmblprapbiHbIH, XuUbIpbiny BenceHAiniri
3epTTeY XOHe NIUTHWH HeridiHaeri eciMaik CopOeHTi apKbiibl SHAOTENUIA PYHKLMANAPLIH TY3€ETY.

3eptTey apicTepi. JkcnepumeHTTep BucTtap ereykympbiKTapbiHaa Xyprisingi. 3eptrey bapbiCbiHga OKLaynaHfFaH
TamblprapAblH, XubIpbiny GenceHainiriH Tipkeyre apHamnFaH KOHAbIPFbI, GuoxumusAnblk aHanusatop GOBOS INTEGRA 400
*aHe «PEO-Muuap» peorpadbl naiganaHis!.

Hotuxenep. Xegen naHkpeaTuTTe OKwaynaHFaH numda TamblpnapbiHbiH, KUbIpbiny 6GenceHainiri aHooTenui
kabaTbiHOa OpHanackaH 3HOOTENWanbAbl afpeHeprusnblK peLenTopnapablH, TexenyiHe GainaHbIcTbl Gacbingsl. JIMrHUH
cOpBeHTIH KonaaHy 3HOOTENWMIAZI KanmbiHa KenTipy apKbiibl NMMa TambipnapbiHbiH, KUbIpbINY YHKUMACKIH KannbiHa
KenTipgi, HoTWXeciHoe a30T OKCUAIHIH WHaKTMBAUMACHLIH GongbipMaybiHa okenyi MyMmkiH. CopbeHTTiH, apekeTi
ereyKympblKTapafbl numda TamblpnapblHbiH, KUbIPbINY peakunsnapblHbiH, KUiNik-aMiaMTyganblKk - cunaTTamManapbit
Kanbinka kenTipai, HOTUXeCiHAE NUMa altHanbIMbl Xakcapybl MyMKIH.

KopbITbiHAbINap. XXeaen naHkpeatutTe XoHe nanaa 60nFaH SHAOTENUIA AMCHYHKUMACHIHBIH HOTWXECIHAE MUMHUH
HerisiHaeri copbeHTTi KonpaHy TvimMai xeHe yHemai. CopbeHTTi AeHeHIH, NaTonorvAnblK XaFdainapbiH, atan aiTkaHaa,
Xeen naHKpeaTuTTi EMAEY YLLiH TepaneBTi kaaicTep MeH Bipre KonpaHFaH XeH.

Tytindice3dep: skcnepumeHmandbi xeden naHkpeamum, numgba mambipaapsi, 3Héomenud, copbeHmmep.
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Beepenue

OpHo 13  akTyanbHbIX  Mpobnem  COBPEMEHHOV
MeauuuHbl  ABnsieTCs naHkpeatut. OcHOBoMONarawLum
(hakTopoM, OMnpedensiolum  TskecTb  3abonesaHus K
OCHOBHOW MPUYNHONM paHHEe CMepTU SBNSETCA OpraHHas
HeJoCTaTOYHOCTb. [MaHKPEOHeKPO3, SBNAOWMACH NepBbiM
aTanom pasBuTUSA naTomnorm4yeckoro npovecca,
cnocobeTeyeT ObICTPOMY PacnpOCTPaHEHWI0 TOKCMHOB B
OpraHmMsMe U WX BO3AEUCTBMIO HA  OpraHbI-MULLIEHM
(KMLEYHMK, nerkie, NMeveHb U [pyrve), Npespalias WX B
[OMOSHUTENbHbIE MCTOYHUKI MHTOKCUKaLW [4].

B HacTosiLee BpeMst U3BECTHO, YTO OFPOMHYK pOfb B
pasBUTMM OCTPOTO MaHKpeaTuTa UrpaeT  nepekucHoe
OKWCINEHWe NWNMAOB, KOTOPOE MPUBOAMT K Pa3BUTUIO
LECTPYKTUBHBIX U3MEHEHUA B MemOpaHax pasnuyHbIX
KNeToK, HapylleHuio ux Metabonuama u dyHkUm [21].
OpHUM 13 MOCMEACTBUN OCTPOrO MaHKpeaTuTa SBMseTcs
paseuTHe OTEKA NOMKENYAOYHOM Kenesbl (OTEYHbIN
naHKpeaTuT) unm NepBrUYHO acenTuyeckoro
NaHKPEOHeKpo3a  (OECTPYKTMBHBIA  MaHkpeaTwut) ¢
nocnegyloLiei BocnanuTenbHo peakumen [12]. 3sectHo
Takke, YTO BbIOpOC MeaMaTopoB  BOCMANEHWA M
aKTUBMPOBAHHbLIX NENKOLMTOB MpW OCTPOM NaHKpeatute
CnocobCTBYET MOBPEXAEHMIO TKAHEW M HEAOCTaTOYHOCTH
MHOIMMX OpraHoB, OAHAKO NaTOM3NONOrNYEcKUe SBMEHMS
OCTPOro NaHkpeaTuTa [0 KOHUA He u3yyeHbl. HekoTopble
Ba30aKTWBHble BeLleCTBA CBA3aHbl C  HapylleHuem
MUKPOLIMPKYNALUMA NPW  OCTPOM  NaHKpeaTtute, BKMOYast
okcup asota, OpagukuMHUH, SHOOTENMWHbI W hakTop
aktmeaumu  Tpomboumuto  [18,28,29].  [uHamuyeckve
M3MEHEHUS SHAOTENUS BbIPAXKAKOTCS B HAPYLLUEHUM TOHYCa
COCYOOB, CWHTE3e WKW WHIMOMPOBaHMM  (DAKTOPOB
noBpexaeHus, nponudepauun, hubpuHonusa v arperauum
TpombouuToB. Takke MpoucxoguT BbipaboTka hakTopos,
KOTOpble ~ CMOCOOCTBYIOT — MPOMMAKTUKE W NEYEHNHO
BoCnanuTenbHbix 3abonesanuin [10]).B passutum octporo
naHkpeaTUTa ponb OKCWAa as30Ta kak  MeauaTtopa
BOCMamneHuss 40 CWUX Mop OCTaeTcs CrOpHOM W LIMPOKO
obcyxganach B Apyrux UCTouHukax [21, 27].

Ha cerogHsilwHWiA JeHb  akTyanbHbl  Npobnemsl,
CBfI3aHHbIE C MOWCKOM METOZOB W NyTeW, KOTOpble
HanpaBneHbl Ha  nopdepxaHne  GamaHca  Mexay
AHTWOKCWAAHTHON U OKCUOATUBHOM CUCTEMamu. YPOBeHb
SHAOrEHHbIX AHTUOKCUAAHTOB B 9HAOTENMArbHOM  Crioe
MOBLILLAETCS MpY MOMOWM NpUeMa aHTUOKCWMAAHTHBIX
npenapatoB, CTATMHOB W  PErynsipHbIX  (PU3NYECKNX
ynpaxHeHuin. Bce 3T Mepbl HanpaBneHbl Ha NoagepxaHue
SHAOTENManbHOM  (byHKUMM. HekoTopble  WcCnenoBaHus
npeanonaratT, YT0 AUCHYHKUMIO SHAOTENUS  MOXHO
npeLoTBpaTMT M Aaxe 0bOpaTUTb BCMSATb C MOMOLUBH
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MeOWKaMEHTO3HOTO FeYEHWsl, anbTepHaTUBHbIX METOLOB
nevyeHus M u3MeHeHus obpasa  xusHm  [17,31].
WccnegosaHns ¢ MCMONMb30BaHWEM  CTPYKTYPHbIX U
(PYHKUMOHAMBHBIX MOOM(UKALNA NIUTHWHA MOKa3anu ero
3 deKkTUBHOCTL KaK aHTMOKCUAAHTa "
npoTtmBoanabeTuyeckoro cpeactaa [21].

NMumdpaTnyeckas cuctema ABNAETCA BaXHOW YacTbi
KPOBEHOCHOW W MMMYHHO CUCTEM W UrPaET BaxHYIO POfib B
romeocTase, KOHTPONMPYs 06bEM BHEKMETOUHOM KUOKOCTU
n bopsicb ¢ wWHekumeir. OueBnagHo, 4TO nOTPebyeTcs
JONOMNHUTENbHAs paboTa B coveTaHnm o
9KCMEPUMEHTANBHONM NPOBEPKOWA, YTOObI MPOrpeccupoBaTth
1 0BHOBNATL 3HAHMS O PYHKLUM NMMEATUYECKON CUCTEMDI.
Mo mepe TOro, KaK HalM 3HAHWUS W MOHUMAHUE (YHKLMM
[AHHOW CUCTEMbl PaCLUMPSIOTCS, HEU3DEXHO nosBATCS
HoBble W Oonee adeKTMBHBIE METOAbI MOHUMAHUS
MEXaHM3MOB BO3HWKHOBEHWSI MATOMOTNYECKMX COCTOSIHUIA.
Kak BugHO M3 0630pa BbIEN3NOXKEHHON NUTEpaTypb
HEeoCTaToOYHO CBEAEHWUI O BIUSHUM OCTPOrO NaHkpeaTuta
Ha (YHKUMM NUMEATUYECKON CUCTEMBI, B YACTHOCTU Ha
(DYHKUMOHANBHOE COCTOSIHME NUMATUYECKNX COCYAOB,
TaKKe He M3y4eHbl C ITUX NO3WLMIA 1 METOAbI KOPPEKLMM C
NPUMEHEHNEM COPOEHTOB PaCTUTENBHOTO MPOUCXOKAEHMS,
4TO enaeT AaHHOe 1CcCneaoBaHue akTyarbHbIM.

Llenb  Hawero  wuccnegoBaHMs - U3YuMTb
COKPATUTENbHYI0 aKTUBHOCTb NMUMMATUYECKNX COCYAOB Y
KpbIC NP OCTPOM 3KCTIEPUMEHTANIbHOM MaHKpeaTuTe W

Koppekuus  DyHKUMIA  SHOOTENMA € MOMOLLbIO
pacTUTENbHOrO COpBeHTa Ha OCHOBE NUTHUHA.

Matepwan u meToauKa UccneaoBaHUMN.

Lu3adiH uccnedosaHus: (byHOAMeEHTanbHbIN.
Wccneposavne 6bino  npoeegeHo B nabopatopum
tuanonoru  numcpaTyeckon - cuctembl  WHcTuTyTa

reHeTukn n dwmamonormn KH MHBO PK. 3kcnepumeHTbl
BbINOMHeHb! Ha 40 NonoBo3penbix Kpbicax nuHUM Buctap
maccon 200 - 250 r. Bce aKkcnepuMeHTbl C XWUBOTHbIMU
npoBoaunuck B cooteetcTeun ¢ [upektuson 2010/63/ EC
EBponeiickoro [MapnameHta n CoseTa EBponeickoro
Cotoza o1 22 ceHtsabps 2010 roga 06 wmcnonb3oBaHum
nabopaTopHbIX KMBOTHbIX B Hay4HbIX Uensx. [laHHoe
uccrnenoBaHne Obino 0foBpeHO NOKanbHOW  3TUYECKON
komuccuneit MHcTuTyTa reHetukm u gusnonorum KH MHBO
PK (npotokon Ne4 ot 18.12.2021r). Kpbic pasgenunu Ha 3
rpynnbl. Mepsyo rpynny (10) coctaBunn KOHTPOMbHbIE
KpbICbl, KOTOPbIE HAXOAUNCH HA CTAHAAPTHOM MULLEBOM K
BOAHOM pexume. Bropywo rpynny (15) coctaBunu KpbiChl C
OCTPbIM NaHKPeaTUTOM.

Mogenb ocTporo naHkpeatuta Obina paspabotaHa Ha
MenKkux XMBOTHbIX  (kpbicax). OCTpbIi  maHkpeaTuT
MOZENnMpoBanu BBEAEHWEM B Xenyaok Kpbicam 4,0 mn
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cmecu 96% cnmpTa B gose 9 r/kr u 1,0 mn 10% kamdopHoro
macna. Kpbic Ha uccnegosaHne Gpanu Ha 4-6 cyTku oT
Hayana BBefeHus faHHOM cmeck [3,9,22]. B TeyeHune cyTok
[0 9KCMEPUMEHTa XWBOTHbIE COAEPXanuCb Ha rofIOAHOM
puete. TpeTbko rpynny (15) coctaBunm KpbiChl, KOTOPbIM
LN KOpPEeKUMM BbISIBIEHHbIX HApPYLUEHWA MpU  OCTPOM
naHKpeaTuTe MCMomnb3oBanu COpOEHT Ha OCHOBE JIUTHMHA,
MOMYYEHHbIN M3 OTXOAOB XMOMYaTHWKA, KOTOPLIA BBOAWNCS
XMBOTHbIM M3 pacyeta 0,6 rp. Ha 200 rp. Macchl Tena oauH
pa3 B cyTku ¢ nulein (MateHT Ne 29745 o1 15.04.2015).

CopbeHm Ha ocHose nueHuHa. CopbeHTbl Ha OCHOBE
MIUTHWHA  —  CMOXHble  MOMUMEPHblE  COEAMHEHWS,
cofepxalisecs B KneTkax COCyOMCTbIX PacTEHUA K
HEKOTOpbIX BOZOPOCHEN. OTW COEOMHEHWS HE SBNSIOTCS
CaMOCTOSATENbHbIMW BELLeCTBaMU, a NPeACTaBNsoT coboM
CMECb apOMaTM4YecKUX MOMMUMEPOB, XapaKTepU3YHLLUXCS
POACTBEHHbIMM  CTpyKTypamu. ObnagatoT  cnegyowmmm
thapmakonornyeckumn  3hekTamn:  aHTMOKCUOAHTHBIMM,
agcopbupylowmmi, aHTuanapeiHsiMm u T. . CBsisbiBaioT
pasnnyHbIe MUKPOOPraHW3Mbl, MPOAYKTbI MX BUONOrNYeCKo
LEATENbHOCTM, 9K30TEHHblE W SHAOTEHHblE  TOKCMHI,
annepreHbl, TsXemnble  MeTanfbl, Paguon3oTOnbl K
CNocoBCTBYHT UX BbIBEEHMIO 13 OpraHu3mMa.

Kpbic HapkoTu3npoanu 2%-HbIM pacTBOPOM KeTamiuHa
(80Mr/kr) BHYTPUOPIOLLIMHHO, NS N3BMNEYEHNS M30NMPOBAHHbIX
npenapaTtoB nMmaTyeckux cocynoB. [ns noaTeepXaeHus
MonyyYeHnst  OCTPOrO  MaHkpeatuta B npobax  mMmdbl
OMpesensnu ypoBeHb O-aMunasbl, [ITHKO3bl, WHCYMMHA,
obuero Genka ¢ MOMOLLbK aBTOMATUYECKOTO BUOXMNYECKOTO
aHanusatopa GOBOSINTEGRA 400. Mocrie HapkoTusaLmu
KpbIC MpenapupoBany 1 U3BMekany 3oMpoBaHHbIE Y4aCcTKi
rPYAHOrO NMMATUYECKOTO NMPOTOKA B BEPXHEN TPETU IPyLHON
KIETKM KpbiC (HA YpoBHe AnacparMbl W BbIE YPOBHS
pvacparMbl Ha 2 cm). [ns OueHKu yHKLMOHAmBHOrO
COCTOSHWS SHOOTENMS COCYAO0B MPUMEHSNI peorpadomyeckui
metoq [8] ¢ wucnonb3osaHuem peorpaca «PEO-Muuapy»
(Poccus). C  nomowbto  nporpammHoro — obecneverus
onpefensnu - apTepuanbHoe  AaeneHve  (AL), obuee
nepucpepuyeckoe  conpotueneHne (OMC) [13], yaapHbIi
o6bem kposw (YO).

CokpaTutenbHyio aKTUBHOCTb M30MMPOBaHHBIX
numdaTMyeckmx CocygoB NPOBOAUIM HA MHOTOKaHarbHOM
muorpade M-610 (Poccus), COCTOSILLEM n3
TepMoCcTaTUYeCKOM Kamepbl, MexaHoTpoHoB (Mechanotron

Kpebca  and  noggepkaHus  KW3HELEATENbHOCTH
M30MMPOBaHHBLIX  MpenapaToB, WMEIWMA  crieayroLmuit
cocras: NaCl-133,0; NaHCOs-16,3; NaH2PO4-1,38; KCI-5;
CaCl-2,5; MgCl2-0,1; rnioko3a-7,8 wmM/nutp, pH-74,
Temnepatypa +37° C. [laHHblii pacTBOpP Hacbllanm
kucnopogom ¢ momotypto cmec 95% O2 n 5% CO2 u
MeZafeHHO MPOMycKkanu Yepe3 TEPMOCTaTUYECKYHD KaMepy
nog pgasneHvem 80-90 mm pr.cT. [na  uHaykuum
COKpPaTUTENbHOrO  OTBETA  MCMONb30Banu  afpeHaniH-
rugpoxnopug  (1x107M-1x106M). B akcnepumeHTe
cobntofancs pexvum MOAAEpXKaHNS  KM3HECmOCOBHOCTH
BblJENeHHbIX MpenapaToB, MHTEPBanbl MEXAy BBEAEHUSMM
npenapaTtos W NOCNefoBaTENbHOCTb MPOMbIBAHNS.

Pesynbrathl akcnepumeHTa obpabaTbiBanm METOLOM
BapUALMOHHON CTaTUCTUKA C MCMOMb30BaHUEM t-kpuTepus
CTblogeHTa. YpoBeHb 3HAYMMOCTM Obin YCTaHOBMEH Ha
ypoBHe p<0,05 no t-kputeputo CTblogeHTa.

PesynbTatbl uccnegoBaHUm.

lMapameTpbl (amMnnuUTyaa 1 YacToTa) CMOHTaHHbIX Npes-
1 NOCT(as3HbIX COKPALLEHWA UCCNEAOoBanu B KOHTPOMLHON
rpynne KpbiC. Bbinu  3aperucTpupoBaHbl  CMOHTaHHbIE
PUTMUYHbIE  COKPALUEHWS  TPYAHOTO  NMMAaTNYECKOro
npoTOKa KpbiC Ha YpOBHE AuadparMbl U BbILE YPOBHS
puadparmbl Ha 2cM. [pu 9TOM 4acTOTa CMOHTaHHbIX
COKpaTUTENbHbIX OTBETOB NMGATUYECKUX COCYAOB Ha
YpOBHE Anadparmbl cocTaBnsana B cpegHem 5,410,36
COKp./MMH 1 amnnuTyaa 7,5+0,69 mr, Torga kak vacrtoTa
CMOHTAHHbIX ~ COKpALUEHMIA  TPYAHOTO  MMATNYECKOro
cocyfa Bbllle YpoBHS Avadparmbl coctasuna 3,6+0,32
cokp./MuH u amnnutyga 5,840,47 wr. [pu penctsum
agpeHanuHa (1x107M) Ha numdpaTyeckme cocyabl,
W3BMEYEHHOTO Ha YpOBHe Auadparmbl Habnoganocs
yCUINeHne 4acToTbl CoKpalleHuin Ha 12,3+0,4 cokp./MUH K
amnnutyabl Ha 13,9 +0,4mr COOTBETCTBEHHO. Torga kak
M30MMPOBaHHbIE  rpydHble  numdaTnyeckne  cocyabl,
M3BMEYEHHble U3 y4yacTKa, Bblle Aunadparmbl Takke Ha
Jeincteue appeHanuHa B gose  (1x107M)  orBevanu
YCUINEHMEM YacTOTbl cokpalleHnit Ha 10,7+0,36 cokp./MuH
n amnnutygpl Ha 12,0+0,4mr. B otBeT Ha geiicTeue Bonee
BbICOKMX 103 agpeHanuHa (1x106)  Habmioganocs
[0303aBMCYMOE MNOBBbILLIEHNE COKPATUTENBHON aKTUBHOCTY
rPyAHOrO NMMEaTUYECKOro MPOTOKA.

MapameTpbl reMoaNHaMUKL: apTepUanbHOro AABMEHNS
(AL), obwwero nepudepnyeckoro conpotuenenus (OMC),

6Mx1B, 6Mx2B), peructpupytowmx  ycTpoicTB W yaapHoro obbema kposu (YO) Bbinu B npegenax HOPMbI,
KOMNblOTEPA C  aBTOMAartM4yeckoW CUCTEMOW  3anucu YTO MepeknuKkaeTcs C nuTepaTypHbIMW  gaHHbiMM  [13]
pe3ynbTaTtoB [7,14] B cooTBETCTBMM C MeToaukon [6,11]. B (Tabn.1).
9KCMEpUMEHTEe  WUCMONb30BanM  NUTaTENbHbIA  PaCTBOP
Tabnuya 1.
M3meHeHMe reMoaMHaMUYECKUX NOKa3aTenen y KpbIC nocne SHAOTeNUanLHOMN ,qucd)yHKuuu,*-p<0,05.
Table1. Changes in hemodynamic parameters in rats after endothelial dysfunction, *p<0,05).
[Nokasatenu KoHTponb OnbIT (0CTpbIN NaHKpeaTHT) KoppekLus
Al (cucT), Mm.pT.CT 114,2+11,9 120,6+11,7" 115,8+11,3
ALl (oucT), MM.pT.CT 64,547 75,649,3" 66+6,8
Al (cpeq), Mm.pT.CT 88+10,2 100+18" 90+11,2
OnC, Ma/mn 984+65,3 1185+390" 996+62,8
YO, mn/m? 103+£25,3 1234274 107+21,4
Ha doHe ocTporo naHkpeaTuTa nokasaTtenu  (cuctommyeckoe) — noBblwanace  Ha  52%, Al

apTepuanbHoro aasnenus (ALl), obuiero nepucepuyeckoro
conpotuenenus (OrC), ymapHoro obbema kpoeu (YO)
Obinn Bbllle NO CpaBHEHWO C KOHTponeMm. Tak, Al

(anactonuueckoe) Ha 17,2% NO CPaBHEHWKD C KOHTPOMEM.
BenuunHa obuwiero nepudepuyeckoro  ConpoTMBEHMS
(OMC) nosblwanack Ha 20%, yoapHoro obbema kposu (YO)
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Ha 19% no cpaBHeHWO C KkoHTpornem (tabn.1). Takum
obpasom, aHpoTENManbHas  AMCKYHKLUMS — SBRSETCS
HEOTbeMNEMbIM  (DAKTOPOM MPOrPECCUPOBAHNS  OCTPOro
naHkpeaTuTa, YT0 MOATBEPKAAET (DaKT HeLoCTAaTOYHOro
BbICBODOXIEHNS! Ba30aKTUBHBLIX BELLECTB W NOAABNEHME
(yHKUMM  aBTOMaTM3Ma  COCYAMCTbIM  SHAOTENWEM.
VameHeHus napameTpoB reMOAVHaMMKN npu
3HOOTENManbHOM ANCEHYHKUMM CBUOETENLCTBYET O TOM,
YTO CEpOeyYHO — COCyAUcTas CucTema neperpyxaercs, u
3 dekTMBHOCTL paboTbl CEPAEYHO-COCYANCTON CHUCTEMBI
HECKOITbKO CHWKaeTCs, 4TO MOKasbIBalT M paboTbl Apyrux
aBTopoB [8].

Habrioganucs N3MEHEHUs BroXMUYECKUX
nokasatenen KpoBM U NUMbl, CBMAETENLCTBYHOLLME O
pasBUTUKM OCTPOrO NaHKpeaTuTa. AKTMBHOCTb C-amunasbl
nosblwarnocs go 1180168 eguHuy B numce n 160080
€MHUL B KPOBM MO CPaBHEHMIO C koHTponem (400130
eanHmum - 650443  eguHuy),  YpOBEHb  THOKO3bI
yeennumeancs 8o 23,9% B numde n go 30% B kpoBu Mo
CPaBHEHMIO C KOHTPOMEM. YPOBEHb MHCYNMHA B IMMAE 1 B
KpoBM Obin CHWXEH A0 2,5 u 3 pasa OT HOpMarbHbIX

3HayeHnt cooTBeTCcTBEHHO 8,2+1,2 MKME/Mn B numde u
14
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K-koHTponb, OM-ocTpblit naHkpeatut, Kopp.-koppekuus
PucyHok 1. U3meHeHMe 4acTOThbI COKpPaTUTENBLHON

aKTMBHOCTM U30NMPOBaHHBIX rPYAHBIX NMMdaTUYeCKnX

COCYAO0B, PacrnonioXeHHbIX Ha ypoBHe Anacparmbl (1) u

Bbille YPOBHA Auacparmbl (2)
npu pgeiicTeuu agpeHanuna (1x10-7) M.

Figure 1.Change in the frequency of contractile activity of isolated
thoracic lymphatic vessels located at the level of the diaphragm (1)
and above the level of the diaphragm (2)
under the influence of adrenaline (1x107)M.

Kak BMOHO M3  3KCMEpUMEHTanbHbIX
amnnuTyga  COKpaTUTENbHbIX — OTBETOB  CHUXKAnack.
MMoBblwancsd  nopor  AEUCTBYIOWEro  Ba30aKTUBHOMO
BeLLecTBa ANs Bbl30Ba COKpaTUTESNbHBLIX 0TBETOB 40 1x10-
6M, Torma Kak B  KOHTPOSbHBLIX — rpynnax — nopor
Ba30aKTMBHOTO BelUeCTBA - afpeHanuH  BbI3bIBAET
peakLyio cokpalLeHns npu koHueHTpauum 1x10-7 — 1x10-8M,
YTO BMAMMO, CBSI3AHO CO CHWKEHWUEM YyBCTBUTENBHOCTM
PELeNnTopoB K HUM. OTO NOKa3blBAeT, YTO MPOMCXOAUT
CHWXEHWEe TPaHCMOPTHON CMOCOBHOCTU NUMATNYECKOrO
NpOTOKa, W KaK CNeACTBIE CHKEHWE NTMMAOTOKA.

B skcnepumeHTax B TpeTbe# rpynne  KUBOTHbIX
npUMeHeHne  copbeHTa  3HAuYMTEnbHO  YMyulwano

JaHHbIX,

AMILAKTY A, M

20,2+1,7 mkME/mn B kpoBu. Habntoganoch CHbkeHue
ypoBHs obllero Gernka B numde u kpoBu Ha 25% no
CPaBHEHMIO C KOHTPONEM.

CnoHTaHHast cokpaTuTenbHas aKTUBHOCTb M3YYeHHbIX
nMaTYeckx COCyJoB Mocnie OCTPOro MaHKpeaTuTa
nogaensnacb. EAMHWYHbIE CMOHTaHHble COKPATUTENbHBIE
oTBeTbl Habmoganuch B 30% onbiToB. B 130nmMpoBaHHbIX

npenapatax  rpygHblX — nuMMGaTMYecKkMx  MPOTOKOB
CMOHTaHHbIE PUTMUYECKME COKpalLLEeHHst Oblnm
3aMefIeHHbIMM, a thasHble COKpaLLeHus

XapakTepn3oBanmcb YMeHbLUEHMEM YacToTbl Ha 43,6% (p
<0,001) u amnnutyabl Ha 14,1% nNo CpaBHEHWIO C
KOHTPOMbHbIMKM  %MBOTHBIMK  (p<0,05). Ha pencTre
apgpeHanuHa (1x10-6M) B 130nMpPOBaHHbIX NMMGATUHECKUX
cocygax, pacrofiokeHHble Ha  ypoBHe — Auadparmbl
Habnoganucb  CoKpaTUTenbHbIE OTBETHI € YacTOTOM
7,5£0,2 cokp./MuH u amnnurygon 8,3x04 wmr. B
M30MMPOBaHHbLIX MpenapaTtax rpyaHbIX  NUMQaTUYeCKnX
COCYZOB, PAaCrMONOXEHHbIX BbllWe YPOBHA Avadparmb
Takke, MOXHO BbIno HabmoaaTb CoKpaTUTENbHbIE OTBETHI
vactoton 5,3+0,2 cokp./MuH u amnnutygoi 6,9+0,3 mr
(puc.1,2).

I.

mE mONn =Kopp
K-koHTponb, OM-ocTpbIi naHkpeatut, Kopp.-koppekuus
PucyHok 2. U3meHeHMe aMnanTy bl COKPATUTENBLHOM
aKTUBHOCTU U30NUPOBaHHBIX rPYAHbIX
numcaTnyeckux cocyaoB, PacnomnoXeHHbIX Ha ypoBHe
Avadparmbl (1) v Bbiwwe ypoBHS auadparmbl (2)
npv gedcTeum agpeHanuHa (1x107) M.
Figure 2. Change in the amplitude of contractile activity of isolated
thoracic lymphatic vessels located at the level of the diaphragm (1)
and above the level of the diaphragm (2)
under the influence of adrenaline (1x107) M.
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napameTpbl  remMoguHamukn. Takke  MOXHO  Obino
HabntoaaTb ynyylleHne nokasatenien nuMdbl, OHW Gbinu B
npegenax pedepeHTHbIX 3HAYEHW, YTO 3HAYUTENBHO
ynydqwano  yHKUMM  COCYAMCTOTO  SHAOTENUs,  4To
noaTBepX4aeTcs  pesynbTaTamu  WUccnedoBaHus. B
U3yYeHHbIX WM30MUPOBAHHBLIX NUMATUYECKUX COocyaax
(ukcupoBanu  pasHble  PUTMUYECKME  COKpALLEHUs,
koTopble Oblny NoAaBneHbl Npy OCTPOM MaHkpeaTuTe. Tak,
B IPYAHbIX NUMATNYECKX COCyAax, M30NMPOBaHHbLIX Ha
ypoBHe Avadparmbl COKpaTUTEnbHbIA oTBeT
HaagpeHanuHa (1x107M), Habniogancs ¢ 4actoTon
10,2+£0,4 cokp./MuH u amnnutygoir 11,7+0,3 wmr. B
M30NMPOBAHHBIX Npenaparax rpygHoro numMgaTuyeckoro

86



Hayka u 3apaBooxpanenue, 2024 T.26. (3)

OpHFI/IHaJI])HOC HCCJIeA0OBAaHHUE

cOCyAa, BblOENEHHbIX BbIe YPOBHS Avadparmbl MOXHO
Obino  Habniogatb  COKpaTUTENbHbIE OTBETbI  YaCTOTON
9,840,2 cokp./mMuH 1 amnnutygon 10,1£0,3 Mr B OTBET Ha
pencteue agpeHanuHa (1x10-7M).

lMpumeHeHne pacTUTENBHOTO copbeHTa
BOCCTaHaBnMBaeT COKpaTUTENbHYIO aKTUBHOCTb
M30MMPOBaHHbIX NMMdaTUYECKnX CocynoB B 55% onbITOB.
Wcnonb3oBaHne copbeHTa  nUrHMHA  HOpMAanM3oBarno
YaCTOTHO-aMMANTYOHYI0 XapaKTepPUCTUKY COKpPaTUTENbHbIX
(OYHKUMIA  nuMdpaTYeckux cocygoB Y kpbic. CregyeTt
OTMETUTb, 4YTO  MOCne  Koppekuun  Habnioganuch
BbIpaXEHHbIE  CMOHTAHHbIE  COKPATUTENbHbIE  OTBETHI
M3yYeHHbIX NUMEATNYECKUX COCYAOB, KOTOpble Obinu

yrHeTeHbl NpU OCTPOM MaHKpeaTWUTe, 4TO NOKa3biBaeT
NONOXMTENBHYO ANHAMUKY.

06cyxaeHue.

Hecmotps Ha BonbLuoe KONM4YECTBO
hyHAAMEHTANBHBIX 1ccneaoBaHuit, MEXaHN3Mbl
3HAOTENNANbHON BUCEYHKLIN npu OCTpOM

9KCMEPUMEHTAMNbHOM MaHKpeaTuTe [0 KOHLA HE U3y4eHbl
[2,3,26]. Bo Bpems MofenupoBaHusi OCTPOro NaHkpeaTuTa y
nabopaTopHbIX  KMBOTHBIX aKTWBHOCTb (-amMunassl B
nMMdaTUIeckon XMOKOCTM M KPOBM yBEnMuMBanacb, a
YPOBEHb  [MIOKO3bl  MOBbIwancs 4eped 48  vacos.
MokasaTenu obLero 6enka u WHCyNMHa B NMMAE U KPOBK
ctamu Huxe. M3BectHo, yTo 0bBWwMin GENoK B CbIBOpOTKE
KPOBW — 3TO CyMMa BCEX LWMpKynupytoLmx 6enkoBbix
dpakumit B nnasme. Ero nokasateny nomorailoT OLEHUTb
ypoBeHb 6enkoBoro obMeHa U BbISBUTb €70 HapYLLEHUS B
OpraHuame, TaKk Kak 3TO COBOKYMHOCTb LMPKYNMPYHOLLNX

OenkoBblX cpakumt B nnasve [24]. PesynbTatbl
uccrefoBaHWs Mokasanu, YTO HopManbHbI IMMEOTOK B
OpraHu3Me OCYLIECTBMSETCA 33 CYET  PUTMUYECKON

aKTMBHOCTM MWOLMTOB NUMEATUYECKUX COCYAO0B M Camoro
KPYMHOro NMEAaTUYECKOro COCyAa — rPYAHOro MPOToKa no
Bcen ero anuHe.  CokpaTuTenbHas — aKTWBHOCTb
NUM@AaTUYECKUX COCYAOB  MHULIMMPYETCS  OAMHOYHLIMM
noTeHUManamm [eicTBus, T.e WCTOYHWUKAMW  [aHHbIX
COKpaLLEHNA SBASIOTCA camMu  MMOLMTHI, obrnagatowme
ocobbimu ceoncTBamMu MembpaHsi [7,10 ,14,15].

M3 akcnepuMeHTanmbHbIX AaHHbIX BWAHO, YTO Y
UCCrefoBaHHbIX KMBOTHBIX MPWU  OCTPOM MaHKpeaTuTe
Habntoganocb  CHWXeHWe  4acToTbl M aMmmauTyAbl
BbI3BAHHBLIX  COKpPaTWTEMbHLIX ~ OTBETOB  PYAHOrO
numdatuyeckoro cocyga Ha 40% no CpaBHEHMO C
KOHTpONEM, TOrda Kak CMOHTaHHas CokpaTWUTenbHas
aKTMBHOCTb Y HUX NOAABNANAck NOMHOCTbIO. KOHLEHTpaLum
agpeHanuHa (1x10-7M) BbI3biBanM y KpbIC HE3HAUUTENBHOE
[0303aBUCHMbIE  YCUNEHUSI COKPATUTENBHON aKTUBHOCTY
nceregyembix NUMQaTUYecknx COCYAOB, YTO CBA3AHO C
yrHeTeHuem (yHKUWA agpeHopeLenTopoB. Ha BbipaboTky
penakcupytLero aktopa, ero KOHLEHTpauuio B CBOK
ouyepenb BnMSIET  MOBbleHe obbema  KWAKOCTH,
B3aUMOAENCTBYIOLLEN C SHAOTENMEM, YTO MOKa3aHo M B

pabotax pgpyrux asTopoB [18,28]. OpgHako npouecc
obpasoBaHus SHAOTENNAMNBHOTO penaxkcupyHoLLEero
aktopa He Tak npocT M TpebyeT ganbHemwux
“ccnenoBaHuii.

OpHOW M3 NpUYMH  3HLOTENWanbHOW  AUCKYHKLMM
ABMAKTCS remoguHamuyeckue caktopsl [5]. Mpu uayyeHum
HaMu W3MEHEHWUI LIeHTParbHOW reMOOMHAMUKN Y KpbIC C
SHAOTENWAmNbHOM  HEQOCTATOYHOCTBIO  MOXHO — caenathb
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BbiBOg O Ooree HanpsikeHHOM paboTe  cepagyHo-
COCYOMUCTON CUCTEMbl M O MeHblUeil €& dPPEKTUBHOCTH.
M3ameHeHWe remognHamuyeckux mnokasatenen SBRsSeTCs
NPOSIBNEHNEM OMCPYHKLWM SHOOTENMS COCYLOB, KOTOPas C
O[IHOWN CTOPOHbI MOXET BbICTYNAaTh KaK MpU4MHa M3MEHEHWI
reMOAMHaMUKL, a C JPYroi CTOPOHbI — Kak (hakTop pucka
pasBUTMS apTepuasnbHON MMNEPTEH3NN B NOCNEAYIOLLEM.
lMonyyeHHble HamMK [aHHbIE CBUAETEMLCTBYIOT O TOM,
4TO NOMYyYeHHbI MAaCCUBHbIA BOCMANUTENbHBIA NPOLECC
COMPOBOXAAETCH  HapylweHueM  gucbanaHca — Mexay
NpoayKUMen Ba304MNaTaTOPHbIX W Ba30KOHCTPUKTOPHbIX
(hakTopoB.  YuuTbiBas, YTO OCHOBHbIMW  (hYHKLMSMM
SHOOTENUS SBNAKTCA NOLAEPXaHUE COCYOUCTOrO TOHYyCa,
KNneTouyHas aaresus, BOCMANMUTENbHbIA NPOLECC BbI3bIBAET
HapyweHue atux dyHkumin [11,23]. CocTosiHue ocTporo
naHkpeaTuTa XapakTepuayeTcs BOCManeHnem
NOMKENMYOOYHOA  Xemnesbl, 4YTO B CBOW  Ovepenb
COMPOBOXAAETCH CHWKEHWEM COKPATUTENBHON (PYHKLMM
numdaTnyeckux  cocygos.  [loBpexaeHue  aHpoTenus
COCYOOB W UX (PYHKLMOHANbHbIE M3MEHEHWST MOryT ObiTb
OCHOBHbIM ~ MEXaHM3MOM  HapylUeHWs  KpoBO W
numdoobpalleHnss npu OCTPOM naHkpeatute. [puumHbl
MOBPEXAEHNS 3HOOTENNS CAOXHBI U MOTYT ObITb CBSA3aHbI C
psgoOM  (DaKTOpoB, OAMH W3  KOTOPbIX OKWCTMTENbHbIN
CTpecc. AKTMBHblE KNETKM SHAOTENMS BbICBOLOXAAOT
Oonblioe  KONMWMYECTBO  aKTMBHLIX  GOPM  KMCIOpOAa,
KOTOpPbIE MPUBOAMUT K OKMCTIMTENBHOMY MOBPEXOEHMIO W
ANChYHKUMM SHAOTENMs [26]. SHOOTENuI, B CBOK 0Yepedb

BbICBODOXAAET  LMTOKMHMHBI,  KOTOpblE  MOBbILLAKT
apTepuanbHoe [aBneHMe OKasbleas  MOBpEXgatoLlee
JelctBMe  Ha  sHpoTenuin  cocygoB  [2,3].  Tak,

noJxenyfoyHas xenesa, BblAenss MHOXeCTBO (hepMEHTOB
MpW OCTPOM MaHKpeaTuTe, YCKOPSIOLWME e HEKPO3 U OTeK,
MPUBOOUT K CHWKEHMIO NUMCGOLPEHaxXa U JanbHenwemy
MOBPEXAEHWIO SHAOTENUS COCyoB. [25].

B nwutepatype nokasaHo, 4TO MPUMEHEHWE Mpu
SHOOTENManbHoM  AMCRYHKUMM  NONMHEHACHILEHHbIX
KMPHBIX KUCNOT YMEHbLUAET COCYAWUCTbIA OKUCIUTENbHBIN
cTpecc v Bocnanexne [30], CHUXAET HeraTuBHbIA ekt
[enCcTBus  noBpexaalolwmnx (akTopoB Ha  COCYAUCTHIN
3HnoTenui [6]. icnonb30BaHHbIA B HALLMX NCCMEA0BAHMSX
copBeHT, agcopbupys Ha CBOE NMOBEPXHOCTM TOKCUYECKME
BelwlectBa UM (epmeHTbl,  obpasytowmecs  mpu
9KCMepUMEHTanNbLHOM OCTPOM MaHKpeaTuTe, y4yacTByeT B
COXPaHEHUN COKPATUTENBHON DYHKLMN NUMATUYECKIX
cocygoB. PacTutenbHbiil  COPOEHT  MUIHUH  CHUXKan
KOHLIEHTpaLMI0 TOKCMYECKUX BELLECTB B NuMde U Tem
CaMblM  yperynupoBan W3MeHeHuUs B  peLenTOpHOM
annaparte MUoOLMTOB numdaTuyecknx cocynos. Hanbonee
BrnaronpusaTHbIN 3hDEKT OT NPUMEHEHUsT COpOEHTA MOXHO
HabnogaTtb CO CTOPOHbI NULLEBAPUTENBHBIX (PEPMEHTOB —
O-amunasa CHu3unmacb Ha 52%, Hago Takke OTMETUTb
MOMOXUTENBHYH TEHAEHLMIO yBENUYeHus obLuero 6enka Ha
42%. 13BECTHO NONOXMTENbHOE AEWCTBME IUMHWHA Ha
TEeYeHne MeTaboNMMyeckoro CuHOpOMa W CaxapHoro
anabeta [1].

Takum 06pa3om, MpW OCTPOM 3KCMEPUMEHTANbHOM
naHkpeaTuTe NpUMEHeHe CopbeHTa NIMTHUHA NPUBOANIIO K
HOpManu3aLuy U3yYeHHbIX napamMmeTpoB NUMMbI 1 KPOBU, a
TakKe BOCCTaHABMMBANO  COKPATUTEMbHYK  (DYHKLMIO
nMMEaTUYECKUX COCYOOB W, Kak Crneacteue nuMEOTOK,
nocpescTBoM BOCCTAHOBMEHUS 3HOoTenus,
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NPeanonoXnUTeNbHO  NpefoTBpaliasi  OKUCTMTENbHbINA
CcTpecc.

3akntioyeHue.

WccneposaHne — nokasano, 4TO  NuUMcaTUYECKas

cucTeMa npu SKCMEpUMEHTarnbHOM OCTPOM MaHKpeaTuTe
YK€ Ha PpaHHMX CpOKax pasBUTMS BOBMEKAETCH B
natonoruyeckuit  npouecc.  PesynbTaThl  Hallero
NCCNeaOoBaHNs MOKa3blBaKT, YTO OOHUM W3 MEXaHM3MOB
BO3HMKHOBEHWS ~ OCTPOrO  MaHkpeatUta  SIBMSIETCA
JHpoTeNnnanbHas AUCHYHKLUMA NUMEATMYeCcKkuX COCYAOB,
KoTopas CBA3aHa C  YIHETEHWeM  COKPaTUTENbHOM
aKTMBHOCTM NUMATMYECKNX COCYAOB.

Takum obpasom, paspaboTaHHbI cnocob Koppekuum
0CTPOro 3KCMEPUMEHTANBHOIO naHkpeatuta c
NpUMeHeHneM copbeHTa Ha OCHOBE NWUrHMHA, OKasblBaeT
MONOXUTENbHOE BRMSHME Ha CABUTM B (PYHKLMOHAMBHBIX
cucTeMax OpraHuM3ma M, B YacTHOCTM B NMMdaTU4ecKoi
cUCTEME MpU 3KCMEPUMEHTANBHOM OCTPOM MaHKpeaTuTe.
lMpuMeHeHHas  KOppeKuns  CMOCOBCTBYET — CHUKEHWIO
HeraTyBHbIX MPOLIECCOB, KaK B NUMMATNYECKON CUCTEME,
TaK 1 BO BCeM opraHuame. Tak, Npy OCTPOM MaHKkpeaTuTe u
BCMEeACTBME BO3HMKAIOLEN 3HAOTenManbHON ANCHYHKLAM
ncnonb3oBaHne copbeHTa Ha OCHOBE NUTHWUHA 3PEKTUBHO
n pentabenbHo. CopbeHT LenecoobpasHo NpUMEHsTb B
KOMMMeKce C TepaneBTUYECKUMI METOAaMK Ans NeyeHus
naTonorMyeckux COCTOSIHWA OpraHW3Ma, B 4acTHOCTM
OCTPOro NMaHKkpeaTuTa.

KoHgpnukm uHmepecos: He 3asereH.
Bknad aemopoe: Bce asmopb! 8HECTU PaBHOUEHHB I 8Kiad

8  paspabomky  KOHUenyuu,  ebInosiHeHue,  0bpabomky
pe3ynbmamos u Hanucaxue cmamau.
®uHaHcuposaHue. CmopoHHUMU opaaHu3ayuamu

(hUHaHCUPOBAHUST HE OCYLYECMBNSNOCh.

CeedeHusi o ny6nukayuu: [aHHbili Mamepuan He Obbin
onybnukosaH 8 Opyeux Uu30aHUsSX U He Haxo0umcsi Ha
paccmompeHuu 8 dpyaux usdamesnbcmeax.
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Abstract

Introduction. Autism spectrum disorder (ASD) is a neurological disorder with lifelong manifestations that include
repetitive behaviors, limited interests, and problems in social interaction. Early detection is important for effective
intervention. Parents of children with ASD often face difficulties in understanding, managing behavior, and reducing stress.
Interventions in the field of cognitive behavioral and social skills are effective treatment methods that can serve as the basis
for psychotherapy for children with ASD. Given these problems, providing psychological support to parents or guardians of
children with ASD is crucial.

Aim of this study is to study the knowledge of primary health care (PHC) psychologists of Almaty city about Autism
spectrum disorder.

Materials and methods. During the study, psychologists of the primary health care system of Aimaty were interviewed
to assess their knowledge about autism spectrum disorders (ASD). We have adapted an international questionnaire
translated into Kazakh and Russian, consisting of 19 questions in four areas: social interaction, communication and
language, obsessive and compulsive behavior, and general knowledge about RACE. 141 registered psychologists
participated in the survey. Participation was voluntary and anonymous, with the assistance of the City Health Department.

Results. More than half of the respondents - 50.4% - have more than 11 years of work experience, while young
professionals make up about a third of the respondents - 29.6%. The majority (84.0%) believe that ASD refers to mental and
behavioral disorders (code F), although only 77.0% are aware of the changes in ICD 11. Many psychologists (45.6%) are
familiar with the methods of diagnosis of ASD and a modified autism screening test for children, but most often (60.0%) they
rarely work with children with ASD. The coefficient of internal consistency of the measurement results was 0.849, which
indicates the high reliability of the questionnaire. The average values of the scores in various areas of the questionnaire
indicate the average level of knowledge and experience of the survey participants.

Conclusion. The study highlighted the need for primary care psychologists to be trained in issues related to ASD so that
they can provide effective support to parents and guardians of children with this disorder. The training should include
psychological support methods aimed at helping parents accept the diagnosis and reduce anxiety and stress.

Keywords: autism spectrum disorder, PHC, awareness, psychologists.
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BBepeHue. Pacctpoicto aytuctudeckoro crnektpa (PAC) — 3To HEBPOMOrMYeckoe pacCTPOMCTBO C MOXW3HEHHBIMM
NPOSIBNEHNAMM, BKMIOYALOLLEE NOBTOPAIOLLMECS MOZENN NOBEAEHUSs, OrpaHNYEHHbIE UHTEPECHI 1 NPoBnemsl B coLuansHOM
B3aumogeicTeun. Pogutenu ageteir ¢ PAC yacTo CTankusaioTcs ¢ TPYAHOCTAMM B MOHUMAHWM, yNpaBneHu noBeaeHnem 1
COKpalleHun cTtpecca. BmelwartensctBa B 00MacTu KOrHWUTMBHO-MOBELEHUYECKUX UM COLMANbHbIX HABLIKOB SIBMSKOTCA
3P PEKTUBHBIMU METOZAMM NTEYEHNS], KOTOPbIE MOTYT MOCYXUTb OCHOBOW Ans ncuxotepanuu aetam ¢ PAC. YuutbiBas atu
npoBrembl, OkasaHue NCUXoNorM4ecKorn NoaaepKkv POAUTENaM unm onekyHam AeTen ¢ PAC umeeT peluatollee 3HadeHue.

Llenb: u3yyeHne 3HaHMI NCUXONOroB NEPBUYHON MeauKo-caHuTapHoit nomoww (NMCIT) ropoaa Anmartbl 0 PAC.

Matepuansi n metogbl. B xoge nccnepnosanus 6binu onpoluensl neuxonork NMCMIT ropoga Anmatbl, YTo6bl OLEHNTD
X 3HaHUs 0 paccTpoitcTax aytuctuyeckoro cnektpa (PAC). Mbl agantupoBany MexayHapoaHYI aHKETY, NepeBeeHHYI0
Ha KasaxCKui WM PYCCKUA SA3bIKK, COCTOALWY 13 19 BOMPOCOB MO YeTbipeM 06nacTaM: CouManbHoe B3aMMOZEMCTBYE,
KOMMYHWKaLMS 1 S3bIK, HABSA34MBOE 1 KOMMYNbCUBHOE NoBegeHue n obime 3Hanns o PAC. B onpoce npuHsinm yyactue 141
3aperncTpUpOBaHHbIX NCUXOIOroB. YyacTue bbino 40OPOBOMBHBIM 1 aHOHUMHBIM, MPU COAENCTBIUN FTOPOACKOrO YNpaBneHus
31paBOOXPAHEHNS.

PesynbTatbl. bonee nonosuHbl onpoLeHHbIX - 50,4% - uMetoT onbIT paboTel Bonee 11 neT, B To BpEMS Kak MONoable
cneuuannucTbl COCTaBMSKOT OKOMNO TPeTU OMpoLleHHbIx - 29,6%. BonblumHeteo (84,0%) cuutatot, yto PAC oTHocuTes K
MCUXNYECKAM PacCTpOACTBaM W paccTpoiicTBam noeefenust (kog F), xots tonbko 77,0% 3HatT 06 nameHeHusix 8 MKB 11.
MHorue ncuxonoru (45,6%) 3Hakombl ¢ MeTogamm guarHoctuku PAC 1 MoaNGMLMPOBAHHBIM CKPUHWHIOBLIM TECTOM Ha
aytuam ansa geten, Ho vawe Bcero (60,0%) onn pegko pabotaiot ¢ getemu ¢ PAC. CpegHue 3HaueHus OLEHOK Mo
pasnuyHbIM 06NaCTAM aHKETbl YKa3blBaKOT Ha CPEAHMUIA YPOBEHb 3HAHMIA M OMbITa Y4aCTHUKOB Onpoca.

BbiBoabl. ViccnegoBaHne nogyepkHyno HeobxoaumocTb 0ByYeHUs MCUXOMOroB MEPBUYHON  MEOMKO-CaHUTapHON
nomoLyy B Bonpocax, cBa3aHHbIx ¢ PAC, 4Tobbl OHM MOrMK OKa3biBaTb 3PEKTUBHYIO NOAAEPKKY POSUTENSM U ONEKyHam
peTen ¢ atum pacctpoictBoM. OByyeHue [OMKHO BKMKOYATb METOAbI MCUXOMNOTMYECKOA MOAAEPXKKM, HANpaBMeHHbIE Ha
MOMOLLb POAUTENSIM B MPUHATUM AWarHo3a N CHIKEHUM TPEBOXKHOCTY W CTPecca.

Knroyeenie cnosa: paccmpoticmeo aymucmuyeckozo cnekmpa, [TMCII, oceedomneHHOCMb, NCuxomnoau.
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! CynenmaH flemupenb YHuBepcuteTi, KackeneH k., KazakctaH Pecnybnukachbil.

2KEAK «C.X. AcdeHnpuspoB aTtbiHAarbl Kaszak ynTTbiKk MeauumMHa yHMBepcuTeTi», Anmarhl K., KasakctaH
Pecnybnukachbil.

3 Pecnyﬁnuxanbm NCUXUKanbIK AeHCaynbiK FbINIbIMU-NPAKTUKaNbIK OpTanbifbl,

Anmarsbl K., KaszakctaH Pecny6nukacsbl.

Kipicne. Aytuam cnektpiiH 6y3binybl (ACB) — KaiTanaHaTbiH MiHe3-KyIbIK YAriNepiH, WeKTeyni Kbi3bIFyLWbInbIKTapabl
KOHEe areymeTTiK ©3apa apeKeTTeCYAEr KUbIHAbIKTapabl KaMTUTbIH eMip Boibl KepiHeTiH HeBponoranblk By3binbic. ACB
Gap bananapgblH ata-aHanapebl kebiHece TYCiHY, MiHE3-KYIbIKTbI Backapy XoHe CTPECCTi asanTy KubIHAbIKTapbiHa Tan
Bonagbl. KOrHWUTUBTI-MiHE3-KyIbIK XoHe aneymeTTik Aargbinapfa apanacy ACB bap Gananap ywiH ncuxoTepanns yLUiH
Heri3 6ona anatblH TMiMZi emaey agictepi 6onbin Tabbinagel. Ockl Macenenepai eckepe oTbipbin, ACB 6ap 6ananapabiH
aTa-aHanapblHa HeMece KaMKOpLUbINapblHa NCUXONOrAnbIK Konaay KepceTy eTe MaHbI3Abl.

Byn 3epTTeyaiH Makcatbl AnMaThl kanacsiHaarbl ACB Typarbl anfallkel MeauUmuHanbIk-caHutapnblk kemek (MCAK)
ncuxonorTapbiHbIH 6iniMiH 3epTTey 6onbin Tabbinagsl.

Matepuangap meH agictepi. 3eptTey OapbicbiHa AnMaThl KanacbiHbIH, anFalkbl MEAULMHATBIK-CAHUTAPIIbIK KOMEK
KXYWMECIHIH, NncuxomnorTapbl apacbiHha ayTuam cnekTpiHiH 6y3binybl (ACB) Typansl GinimaepiH 6aFanay ywiH cayanHama
Xyprisingi. bis TepT cana OobiHwa 19 cypakTaH TypaTbiH Ka3ak XoHe OpbiC TiNAepiHe aymapbiiFaH Xanblkaparbik
cayanHamaHbl 6erimMaesik: 9neymMeTTiK ©3apa iC-KMMbIS, KOMMYHWUKALKS XaHe Tir, 06CeCCUBTI oHe KOMMyMnbCUBTI MiHes-
KYITBIK XQHe Hacingep Typanbl xannbl 6inim. XyprisinreH cayanHamara 141 TipkenreH ncuxomnor KatbiCTbl. Kanambik
AEeHcaynblK cakTay 6ackapMacbiHbIH KOMETIMEH KaTbICy epiKTi XaHe aHOHUMAj bongpl.

Hatnxeci. CayanHamara kaTbiCKaHaapablH xapTbicbiHaH ke6i-50,4% - 11 xbingaH actam Toxipubeci Gap, an xac
MaMaHaap cayanHamara KaTbiCKaHAapAblH, WaMaMeH yLwTeH BipiH Kypaiap! - 29,6%. Kenwiniri (84,0%) ACE ncuxukansik
XoHe MiHe3-Kyrnblk Oy3binbicTapbiHa (F koabl) xatagbl fen caHangbl, fereHMeH Tek 77,0% ICD 11 esrepictepi Typansi
6ineni. KentereH ncuxonortap (45,6%) ASD auarHocTukanblk aficTepiMeH xoHe bananapra apHanfaH ayTuamre apHarfaH
©3repTiNnreH CKPUHUHITIK CbiHaKneH TaHbIC, Gipak kebiHece (60,0%) onap ACH bap 6ananapmeH cUpek XyMbIC iCTeni.
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CayanHamaHbIH, ap Typni barbiTTapbl 6oMbiHWA GaranaygblH, opTalia MoHi cayanHamara KaTbiCylbinapablH, Ginimi meH
ToXipnbeciHiH opTalla AeHreniH kepceTepi.

KoptbiHabl. 3epttey ACB-Ha KaTbiCThl Maceneneppe anfallkbl MeguUMHanblK KOMeK MCUXONorTapbiH OKbITy
KaXXETTINiriH atan eTTi, ocbinanwla onap ocbl By3binbickl 6ap GananapabiH, ata-aHanapsl MeH KamKopLUbinapbiHa TUiMai
kongay kepcete anagbl. OKbITy aTa-aHanapfa AWarHo3 KOKFa XaHe Masachl3fblK NeH CTPECCTi asanTyFa KOMeKTeCeTiH
NCUXONOTUANbIK KONzay SAiCTepiH KaMTybl KEPEK.

Tytin ce3dep: aymusm cnekmpitiH 6y3binysl, MCAK, xabapOapsbIK, ncuxonoemap.
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Introduction with ASD. In Kazakhstan, since 2013, the position of a
Autism spectrum disorder (ASD) includes a range of  psychologist has been introduced at primary health care.
neurodevelopmental disorders, which is accompanied  Considering that the prevalence of ASD is growing
throughout the whole life [15]. This spectrum is  throughout the world, the purpose of our study was to
characterized by recurring patterns of behavior, interests,  investigate the knowledge of primary care psychologists of
activities, and problems in social interactions. Furthermore,  Almaty about ASD.
ASD manifests itself with behavioral and psychological Materials and methods. The international
problems in children [19]. Global prevalence of ASD was  questionnaire was adapted and then translated into Kazakh
0,6% [23], other research results show that 28,3 milion ~ and Russian languages by the researchers. This
ASD prevalent cases whereas 603,790 incident cases and questionnaire consisted of 19 questions, which were
4,3 million disability-adjusted life-years [12]. distributed across four domains: Eight questions in Part 1
Early identification of children with ASD facilitates effective  are related to the impairments in social interaction of a child
early intervention, and therefore the role of medical  with ASD. For each question calculation, a maximum score
professionals is extremely important [18]. Currently, many  of 8 and a minimum score of 0 was considered. Part 2
studies show late detection of ASD (usually at 4 age), whichis  consisted of one question that studies the disorders in the
associated with the absence of behavioral and psychological ~ field of communication and language development, and
deviations, as well as clinical abnormalities. Thus the role of ~ when calculating it was possible to obtain one point as the
ASD screening is crucial [5,18,24]. American Academy of  highest and one point as the lowest. Four questions of Part
Pediatrics suggestes to provide screening for early detection of 3 study obsessions and compulsive behavior patterns of a
ASD at 18 and 24 months [18]. child with ASD, where the highest score can be 4 and the
The first difficulty that medical specialists encounter is  lowest is 0. Part 4, that is the final domain of the
the ASD acceptance by parents or caregivers in their  questionnaire consisted of 6 questions regarding issues
children [21,27]. The study highlights that parents or  related to concomitant diseases and during the calculation a
caregivers of children with ASD face three distinct ~ maximum point is 6 and the minimum score is 0. In addition
challenges: understanding their children's autism, managing  to the 19 questions presented, the authors included
their children's behavior, and reducing stress caused by the  questions regarding the study of psychologists’ knowledge
behavior itself and social stigma [7]. Early recognition by ~ about to which group of diseases ASD belongs to and
parents or caregivers that their children have ASD will allow  changes have occurred according to the ICD, etc.
to begin effective treatment. The difficulty of ASD children The survey was conducted among psychologists of the
caring leads to the fact that they begin to feel  primary health care (PHC) facilities in Almaty city. The
disadvantaged and lonely, and both physical and cognitive ~ survey was conducted on paper or online using a Google
impairments are observed. Moreover, several studies show  Form. The distribution was carried out with the involvement
that parents or caregivers of ASD children are in states of  of the Almaty Public Health Department. All respondents
anxiety or depression [9,10], thus psychological support for ~ took part voluntarily, with consent to participate,
them is needed constantly. For this reason, health  anonymously. Also, respondents had the opportunity to
professionals must be able to develop new behavioral ~ complete the survey at any stage of the study and ask
training strategies to help parents with ASD [15]. Effective  questions to the researcher for clarification.

treatments may include cognitive behavioral and social In accordance with this electronic system, about 141
skills interventions, which can become the cornerstone of ~ PHC psychologists are registered. The sample size was
psychotherapy for people with ASD [26]. identified as 104 respondents, but taking into account

In this regard, at this stage it is important to provide  possible errors that may occur during filling out the
psychological support to parents or caregivers of children  questionnaire, we increased the sample size by 20%. In
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total, our purpose was to achieve 125 respondents. To
identify the sample size, we based on the cross-sectional
study design formula, hence the sample size calculation
formula is:

N-p(1—-p
n = deff % p( P)

dz . PR
(N—l)gﬂ)(l—p)

where:

n = sample size

N= population

Deff = 1 (design effect - random sampling)

p=05

d= 0,05 (desired absolute precision or absolute level of
precision)

z"a=1,96 (z - index)

For the statistical analysis, Stata 15.1 software
(StataCorp, 4905 Lakeway Drive College Station, Texas
77845 USA) was used. The Kuder-Richarson reliability
coefficient (KR-20) value was chosen to examine the
reliability of the questionnaire by measuring internal
consistency, where binary data are recommended [2,8].
The study variables were subjected to descriptive analysis.

Results.

To a greater extent of the half respondents have work
experience of more than 11 years, and about third were
young specialists 29,6%. The majority of the respondents
indicated that ASD is a mental and behavioral disorder
(code F) 84,0%. However, 77,0% of psychologists knew the
changes in ICD 11 where ASD is identified as a mental,
behavioral, and neurological disorder (Table 1).

Table 1.
Characteristics of survey participants and general questions regarding ASD.
Questions and answers N %

up to 5 years 37 29,6

What is your work 6-10 years 21 16,8
experience? more than 11 years 67 53,6
Total 125 100,0

Do you know how Diseases of the nervous system (code G) 10 8,0%
Autism is coded Mental and behavioral disorders (code F) 105 84,0%
according to ICD- Certain conditions that arise in the perinatal period (to 4 3,2%
10? | would like to study it in more detail, no one taught us this 6 4,8%
Are you aware of Mental, behavioral and neurological disorders 94 77,0%
what changes are Diseases of the nervous system (code 08) 5 4.1%
included in the ICD- | Sleep-wake cycle disorders (code 07) 3 2,5%
11 Autism coding? | would like to study it in more detail, no one taught us this 20 16,4%
ASD without intellectual disability and with mild or no speech impairment. 16 13,2%

ASD with intellectual disability and mild or no language impairment 8 6,6%

ASD without intellectual development impairment and with speech impairment. 4 3,3%
What types of ASD | ASD with intellectual disability and speech impairment. 16 13,2%
(autism) do you ASD with intellectual disability and lack of speech function. 2 1,7%
know according to Other specified ASD. 6 5,0%
ICD-11? ASD, unspecified. 1 0,8%
Don't know 13 10,7%

there is no right answer 2 1,7%
ASD without intellectual disability and with mild or no speech impairment. 53 43,8%
Atypical autism 26 22,0%

Rett syndrome 4 3,4%

What types of ASD | Other childhood disintegrative disorder 7 5,9%
(autism) do you Hyperactive disorder combined with mental retardation 14 11,9%
know according to Asperger's syndrome 8 6,8%
ICD-10? Other pervasive developmental disorders 4 3,4%
Pervasive developmental disorder, unspecified 3 2,5%
all of the above are correct 52 44,1%
MCHATR Modified Autism Screening Test for Children 33 26,4%

What diagnostic Aut?sm D?agnost@c Exam.ination chle ADOS2 11 8,8%
tests for autism do Autism D|a.gnost|cllnterV|ew — Revised (ADIR) 5 4,0%
you know? Psychological testing - PPO/EPO 12 9,6%
' ADIR test questionnaire for diagnosing autism 7 5,6%
All of the above 57 45,6%

Consequently, it is evident that there is a lack of
knowledge among psychologists regarding the types of
ASD in accordance with ICD 10 and ICD 11, which
indicates the need for training in the future (Table 1). About
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45,6% of the respondents are aware about the types of
diagnostic methods of ASD and 26,4% of them knew
Modified Autism Screening Test for Children tool for ASD
diagnosis (Table 1). The majority of psychologists noted
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that they rarely work with children with ASD (60,0%), while  patients a week, which is most likely due to their work in
16.8% face them once a month. 12.8% of psychologists see ~ another ASD support centers, not only at PHC facilities

one patient once a week, while 9,6% see more than 5  (Figure 1).

16,8%
v 12,8% 9.6%

] I - 0.0%

60,0%

1 patient per month 1 patient per week up to 5 patients per more than 5 patients veryrarely or I don’t

week per week

Figure 1. Number of ASD children psychologist work with per week.

work

The internal consistency coefficient (Kuder-Richarson  0,72+0,45. The third domain consisted of 4 questions,
reliability coefficient - KR20) of the measurements obtained ~ where the average was scored 2,83 + 1,51, while the fourth
from the questionnaire was 0.849. For domain 1 of 8  domain of 6 questions achieved 3,1 + 1,21. Thus, out of 19
questions, the average value was 6,03+2,59, while for  questions, the average value was revealed to be
domain 2, which consisted of 1 question, the average was  12,68+4,36 representation (Table 2 and Table 3).

Table 2.
Mean scores in the four domains and mean total scores on knowledge about Childhood Autism among Psychologists.
Mean + and Standard deviation Domain 1 Domain 2 Domain 3 Domain 4 Total
Score 6,03£2,59 0,72+0,45 2,83+1,51 3,1+1,21 12,68+4,36
Table 3.
General correlation of items of the questionnaire “Knowledge about autism spectrum disorder among primary care
psychologists”.
Questions Domain
Domain 1
1. Significant impairment in the use of multiple nonverbal behaviors such as eye-to-eye contact, facial expression, |0.8684*
body posture, and gestures during social interactions?
2. Inability to establish relationships with peers, development appropriate for age? 0.8801*
3. Lack of desire to share spontaneous joy, interest or activity with other people? 0.8482*
4. Lack of social or emotional interaction? 1.0000*
5. Staring into an open space without focusing on anything in particular? 0.7530*
6. Does the child appear to be deaf or mute? 0.6822*
7. Loss of interest in the environment and what is happening around? 1.0000*
8. Is social smiling usually absent in a child with autism? 0.8186*
Domain 2 0.4798*
1. Delay or complete lack of development of spoken language?
Domain 3 _ 3y . o 0.7934*
1. Stereotypical and repetitive movements (for example, clapping hands or curling fingers)?
2. May be associated with abnormal eating habits? 0.7905*
3. Constantly preoccupied with the details of objects? 0.8548*
4. Do you like monotonous routine activities? 0.7448*
Domain 4
1. Is autism a childhood schizophrenia? 0.5204°
2. Is autism an autoimmune disease? 0.5263*
3. Is autism a neurodevelopmental disorder? 0.0878
4. Can autism be associated with mental retardation? 0.1087
5. Can autism be associated with epilepsy? 0.2669
6. The onset of autism usually occurs in childhood. -0.0300

*- p values demonstrate a statistically significant correlation. The total score was dichotomized according to the median.

These questions were correlated with the total score for each item (low or high) using tetrachoric analysis.
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Discussion

Every year there is an increase in identified cases of
children with ASD, and early acceptance of this diagnosis
by parents facilitates the process of treatment and
rehabilitation. The results of the study showed that parental
skills of discernment and acceptance of the diagnosis of
ASD in their children allow the effective implementation of
intervention programs so, the parents - ASD children
communications are upgraded [6]. Research as systematic
review and meta-analysis showed that implemented
interventions to the parents of ASD children had the
implications as the promoted responsiveness and positive
effect on the relationship between parents and children.
However, the above-mentioned research reflected limited
effect on stress of parents [11]. Consequently,
psychologists’ function at PHC is crucial as they are the key
providers of psychological support to parents and
caregivers of ASD children. For example, a randomized
clinical trial examined the effects of a brief group program of
acceptance and commitment therapy designed for parents
of autistic children, youth, and adults. This study suggests
that this therapy may help improve some aspects of the
mental health of parents of children with autism [17].
Accordingly, PHC psychologists’ knowledge in this area is
critical for providing quality care.

Rachel A Rhoades and co-authors found that
pediatricians, compared with other doctors, identify children
with autism at an earlier age. The typical age at which
autism is diagnosed (4 years 10 months) is frequently too
late for children to fully benefit from early interventions.
While the majority of experts, particularly developmental
pediatricians, offer educators extra insights into early
childhood autism (ASD), there exists a notable subset who
do not. This might suggest an inadequacy in readiness for
the diverse range of behavioral traits associated with
autism. Parents commonly seek outside sources for ASD
information. To enhance early detection and diagnosis of
autism, it is advised that all medical professionals undergo
specialized training, followed by guiding caregivers on
evidence-based interventions [22]. Other research notes the
importance of the training school psychologists about ASD,
who also have limited knowledge in this area [16]. In
Uganda, a study found that clinical psychologists,
psychiatrists, psychiatric residents and pediatric nurses
scored the highest on sociodemographic characteristics and
childhood autism, while psychiatric nurses and clinical
social workers scored the lowest [20]. A similar study
conducted in China found that a significant number of
doctors had misconceptions about the diagnosis and
treatment of ASD. Often, studies note that doctors believe
in the existence of effective drug therapy, and thus the
disease is curable [13].

Early recognition of autism spectrum disorders (ASD)
contributes to more timely diagnosis, which can speed up
access to necessary and effective interventions. Since
primary care psychologists are often the first professionals
to be contacted by families concerned about possible ASD
in their children, it is imperative that they have in-depth
knowledge about this condition. This ensures that any gaps
in understanding are eliminated [7,17]. Delays in diagnosis
can lead to delays in interventions, which potentially
worsens the prognosis for the child. After a diagnosis of
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ASD, parents should be provided with support and
guidance on empirically proven services and treatments.
Therefore, improving the process of early diagnosis and
referral is a top priority. There are several factors
contributing to delayed diagnosis. Specialists may be
hesitant to diagnose ASD due to concerns about a strong
emotional reaction from parents, fears of the negative
impact of labels, or hopes for self-resolution of symptoms.
In addition, some medical professionals feel that they do not
have enough training to accurately assess ASD. A study
conducted in France showed that pediatricians often
underestimate concerns about race due to a lack of
knowledge. Also, a survey of families whose members have
been diagnosed with ASD revealed that 33% of doctors
spontaneously recommended non-traditional methods of
treatment that do not have reliable empirical support. These
data indicate a lack of knowledge among doctors about
certain aspects of ASD and empirically proven treatment
methods, which may lead to the loss of important
opportunities for early intervention and referral to
appropriate specialists [11,12,13]. Parents who receive a
diagnosis of ASD without proper information may turn to
other sources, such as the Internet, which may contain
inaccurate or misleading information. Despite their potential
value, these sources can be overloaded and confusing due
to the large amount of information available. Although
primary care physicians diagnose ASD in children a year
earlier than psychiatrists and psychologists, a study
published in the journal Autism showed that from 2004 to
2019, the likelihood of being diagnosed with ASD by
primary care physicians decreased annually. This
discrepancy requires further research to improve the
effectiveness of diagnosis in children with ASD. Early
diagnosis of ASD is key to initiating treatment during critical
periods of development. Early intervention often improves
long-term outcomes by eliminating underlying problems and
providing the necessary support to improve quality of life.
Primary care physicians play a vital role in early diagnosis,
as they constantly monitor a child's development from
infancy. However, the diagnostic tools necessary for the
diagnosis of ASD require careful preparation and are often
available only in specialized centers [22].

In general, the knowledge of psychologists who
participated in our research shows an understanding of
ASD, perhaps this is due to the fact that the largest number
had more than 11 years of work experience. However, there
is a need for training particularly among young
professionals. It is important to note that the transition to
ICD 11 also requires training of medical specialists in its
correct interpretation, including among psychologists, where
our research also revealed insufficient understanding of the
types of ASD. The need for training of healthcare
professionals as well as medical students was noted by
several studies, including Kazakhstan [4,14,22,25]. A study
conducted by Ahlers and his colleagues found that
additional training in autism screening leads to a reduction
in the time required for diagnosis and a reduction in
financial costs for families. This finding highlights the
importance of effective screening and early diagnosis of
autism to improve treatment outcomes and support for
children with this disorder. Additional training for screening
specialists can increase their ability to recognize early signs
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of autism, which will allow for faster initiation of necessary
support and intervention activities. Faster diagnosis also
allows families to access resources and services faster,
which reduces their financial burden and facilitates the
process of seeking help. Thus, investing in autism
screening training may prove to be a beneficial step both for
society as a whole and for individual families facing this
disorder [1,14].

The results of our study have revealed the need for
training primary health care psychologists in the field of
autism spectrum disorders (ASD). This training allows them
to better support and advise parents and caregivers of
children with ASD, providing them with the necessary help
and assistance. Special attention should be paid to the
development of psychological support methods that will
help parents cope with their child's diagnosis and reduce
anxiety and stress levels. This may include learning
practical skills such as communicating effectively with
parents, understanding their emotional needs, and
providing information about available resources and support
in the community. These efforts are aimed at creating a
more friendly and supportive environment for families facing
the challenges of ASD and contribute to improving the
quality of life of children and their loved ones.

Conclusions.

Our study revealed the need to train primary care
psychologists about ASD, which will enable them to provide
appropriate support and assistance to parents and
guardians of children with ASD. Features of training should
include methods of psychological support, allowing parents
of children with ASD to accept their diagnosis, as well as
reduce the level of anxiety and stress.
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Abstract

The demographic landscape of the world is undergoing significant changes, characterized by an increase in the elderly
population. This demographic shift can impose a burden on informal caregivers, who play a key role in providing care for this
age group. The aim of the study is to investigate the perceptions of healthcare and social care workers regarding informal
care for older adults in Kazakhstan. We employed a qualitative thematic approach and implemented purposive sampling
within healthcare institutions and social service organizations. The research data was analyzed using the approach of
content analysis. A total of ten interviews were conducted from November 22, 2021, to January 17, 2022. The findings of our
study show that healthcare and social care workers perceive their roles as predominantly reactive, with a primary focus on
older adults rather than on the caregivers themselves. Despite recognizing the challenges inherent in caregiving, the
participants of the study did not acknowledge the necessity for the implementation of support measures. Instead, they
generally perceive informal caregiving as a familial duty, typically entrusted to adult children. Social welfare is provided
exclusively to those caring for disabled individuals, while medical and psychological support remains the same as that
provided to ordinary patients. This emphasizes the need for reforms in healthcare and social care policies aimed at
identification and supporting informal caregivers in the care of older adults.

Keywords: caregivers, primary health care, social support.

Pestome

BOCNPUATUE HE®OPMAJIbHOIO YXOAOA 3A NMNOXUJ1bIMU
noagbvMm COTPYAHUKAMU 3APABOOXPAHEHUA N
COUMUAINIbHLIMN PABOTHUKAMMU B KA3AXCTAHE:

KAYECTBEHHOE UCCJNIEQOBAHME

Fyns6akur K. Koumaranb6erosa?, https://orcid.org/0000-0001-5895-346X
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Anppen M. NpxnboBckmnn2:3.45, https://orcid.org/0000-0002-5464-0498
Haranbsa E. Mnywkoeas, https://orcid.org/0000-0003-1400-8436

1 Kacdbeapa nokasatenbHOW MeguULMHbI U HayYHOro MeHeAXXMeHTa, 3anagHo-KasaxcTaHCKui MeguLMHCKUIA
yHVIBepCVITeT umeHu Mapata OcnaHoBa, r. AkTo6e, Pecnybnuka KazaxcraH;

LleHTpanbHasa Hay4Ho-UccnepoBaTenbckas JlabopaTopus, CeBepHbi FocyaapcTBeHHbIA MeAULIMHCKUN
XHVIBepCVITeT, r. ApxaHrenbck, Poccuiickas ®epepauus;

Kadeapa anngemmonorum n coBpeMeHHbIX TEXHONOrUI BakuuHauuum, NMepBbii MOCKOBCKUMA
FocypapcTBeHHbIM MeguuMHCkui yHuBepcuteT uMeHu U.M. CeuyeHoBa, r. MockBa, Poccuiickasa Pepepauus;
4 Kacenpa 6uonorun, akonorum n 6uotexHonorum, CesepHbin (ApkTuieckuin) PepepanbHbii
yHUBepcuTeT, r. ApxaHrenbck, Poccunckas ®epepauus;
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5 Kacenpa nonutukm u ynpaBneHus sgpaBooxpaHeHnem, Kazaxckun HaumoHanbHbIM yHUBEPCUTET UMEHU
Anb-®apabu, r. Anmatbl, Pecny6nuka KasaxcraH;

6 Kacdenpa anngemmonorumn, 6MuoctatTMcTUKM U foKasaTeribHOM MeauuMuHbI, Kazaxckuin HaumoHanbHbIN
yHuBepcuteT uMeHu Anb-®apabu, r. Anmatbl, Pecny6nuka KasaxcraH.

[emorpacthuyeckme TEHOEHUMN B MUpE NPETeprneBaloT 3HauMTENbHbIE M3MEHEHUs, Bbipaxalowmecs B pocTe AOnw
NnoXuroro Hacenexus. Jluua, ocyLlecTensoLLMe HepopMarbHbIi YXO, UrpaloT KIYeByo ponb B obecneyeHunn 3aboTbl 0
[aHHOW BO3PaCTHOI rpynne, YTO MOXKET CTaTb 3HaUUTENbHbIM BpemMeHeM NS HuX. Lienb JaHHOro uccnegoBaHus CocTouT B
N3yYeHUM BOCMPUATUSI PabOTHWUKOB 3APABOOXPAHEHUS W COLMAmNbHOW Cdepbl OTHOCUTENBHO HedopManbHOro yxoda 3a
noXunbiMi niogbMn B KasaxcraHe. [Insi nNpoBEAEHWs HaWero Ka4yeCTBEHHOTO WCCMEedOBaHUS Mbl  WCMOMb30Banu
TemaTuyeckun aHanus. Wccnegosanne Obino npoBeAeHO Ha 0ase yuypexaeHWN 30paBOOXpPaHEHWS U OpraHM3auui
coumManbHOro obCrnyxuBaHMs C UCMOMb30BaHWEM LieneHanpaBneHHoN Bbibopku. B nepuog ¢ 22 Hosbps 2021 r. no 17
sHBaps 2022 1. 6bINO MpOBEAEHO [ECATb WHTEpBblo. PesynbTaTbl MCCNefoBaHMS MOKa3blBaKT, YTO PabOTHWKM
3[0paBOOXPAHEHMS U COLMANBHON 3aLUMThl BOCTIPUHMMAIOT CBOK) POSib MPEUMYLLECTBEHHO Kak PeaKTWUBHYK, C YMOpoOM B
nepByl0 OYepedb Ha MOXUMbIX FIOGER, a He Ha MWL, OCYLIECTBASIOWMX yX04. HECMOTpsl Ha MpWU3HaHWE CYLLECTBOBAHMS
npobnem, CBA3aHHbIX C YXOLOM, Y4aCTHWUKM UCCME0BaHNS He BbisIBUNM HEOOXOAMMOCTb B peanu3auum Mep NopaepXKu.
HedhopmanbHbIn yxog YaLle BOCIPUHNMAETCS Kak ceMeliHas 06513aHHOCTb, Bo3naraemas Ha B3pocnbix AeTen. CouumanbHas
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Onemgeri gemorpacusnblK XaFgan aiTapnblkTail esrepyde, Oyn erge xacTaFbl XanblKTbiH kebetoiHeH KepiHeai.
Belpecmu kyTyLwinep ockl xac ToObIHA KyTiM KepceTyae MaHbl3abl pen atkapagpl, Oyn onapra antapnbiKTai xykreme
Tycipyi mymkiH. Byn 3eptTeygiH makcatbl — KasakcTaHparbl erfe actarbl agampapra Geiipecmu KyTiMre KaTbICTbl
AEHCayrblK CaKTay XoHe SNeyMeTTiK KopFay Kbl3MeTkeprepiHiH ke3kapacbiH 3epTTey. Canarnbl 3epTTey Xyprisy YLUiH
TaKbIpbINTbLIK Tangayabl KonaanablK. 3epTTey AeHCaynblK CakTay XoHe oneyMeTTiK Kbl3MeT KepceTy yMbiMaapbiHaa
MakcaTTbl TaHday apkbinbl xypridingi. 2021 xbingbiH 22 kapawackl MeH 2022 xbingblH, 17 KaHTapbl apanbiFbiH4a OH
cyxbat xyprisingi. 3epTTey HOTUXENEPi KOPCETKEHAEN, AEHCAYNbIK CaKTay XaHe arneyMeTTiK Kopray KblaMeTkeprepi e3
peniH HerisiHeH peakTuB peTiHae Kabbinpanabl, OipiHLWI Ke3ekTe KyTywinepre eMec, kapT ajamiapfa Hasap aygapagbl.
KyTiMMeH BainaHbICTbl KUbIHAbIKTapAbIH 6ap ekeHiH MOVbIHOaFaHbIMEH, 3ePTTEYre KaTbiCyLbiNap Kongay wapanapbiHbiH,
KaXeTTiniriH aHbIKTaFaH oK. belipecmu kyTiM kebiHece epecek Dananapra XyKTeneTiH 0TBachINbIK xayankepLinik peTiHae
KabblnaaHaabl. OneymeTTiK KOMeK Tek MyrefeKTepai KyTyLinepre KepceTineai, an MeauUmMHanbIK-Ncuxonorvsnblk Kongay
KapanaibiM nauueHTTep [eHrediHge kamTbinagbl. Byn TyXbipbiMgap erge xacTarbl agampapra 6eipecMu KyTim
KepceTywinepai aHblKTay XoHe Konmpay VLWiH AeHcaynblK CakTay XoHe oneyMeTTik Kamcbi3faHablpy cascaTbliH
pechopmanay KaxeTTifiriH kepceTesi.

Tylindi ce3pep: belipecmu Kymywi; anrawkbl MeOULUHaIbIK-CAaHUMAPIbIK KOMEK; aneymemmix Konoay.
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Introduction

The global demographic landscape is presently
undergoing a substantial transformation, marked by an
extraordinary surge in the elderly populace. The World
Health Organization indicate that by 2050, the demographic
cohort aged 60 and above will witness a twofold increase,
thereby presenting distinctive challenges to societies
worldwide. This demographic transition holds particular
significance for low- and middle-income countries, where
the formal infrastructure for long-term care is often
underdeveloped. Consequently, this places a substantial
burden on informal caregivers who play an essential role in
addressing this deficiency [39].

Informal caregivers, typically family members or close
friends, play a crucial role in supporting the health and well-
being of elderly individuals, working in conjunction with the
formal healthcare system. However, this valuable
caregiving work can have negative effects on the physical
and mental health of caregivers [19]. The caregiving can
lead to lower productivity, job abandonment, financial
strains, emotional stress, and strained family relationships.
[3 , 24]. These challenges are become even more
challenging due to complicated family relationships and a
lack of support, both within the family and from government
assistance [26].

Informal caregivers, who play a vital role in caring for
people with serious illnesses in their communities, often don
not receive the recognition and integration they deserve
within the healthcare system. They are frequently
responsible for providing care, and in some instances, even
performing medical procedures, without proper training or
supervision. Recognizing the urgency of this matter, Janice
F. Bell has emphasized the challenges faced by family
caregivers of the elderly, highlighting the immediate need to
include caregivers in practical guidelines. This includes
providing them access to necessary resources and
advocating for workplace policies that support flexible
working arrangements [6].

Support for caregivers is usually fragmented across
different healthcare and social care sectors. This presents
challenges for them in finding resources and understanding
the healthcare system due to their lack of information [2].
Therefore, it is crucial to recognize the needs that
caregivers have yet to have met, especially in aspects like
social support, mental and physical health, and law and
financial concerns [10]. Implementing screening tools for
family caregivers is essential in effectively identifying and
assessing their subjective burden [5 , 34]. Recognizing the
significance of informal caregiving, healthcare providers
should take it into account when shaping healthcare and
social care policies and services.

Enhancing the well-being of patients, particularly their
satisfaction, relies on adequately educating caregivers to
understand the patient's condition and provide practical
assistance, like guidance on medication adherence. In turn,
caregivers greatly benefit from taking an active role and
having relevant information, which can significantly reduce
stress and alleviate emotional strains. Personalized
interventions are essential in empowering caregivers,
improving patient outcomes, and addressing caregiver
challenges [16]. It is worth mentioning that caregivers who
have received supportive educational training have
exhibited a markedly improved quality of life [4].

Although most primary care workers understand the
importance of treating patients in primary care seftings, they
often face challenges in doing so effectively because of heavy
workloads and the involvement of different medical specialties
[36]. Additionally, healthcare teams consider themselves crucial
parts of the healthcare system, recognizing both the patient
and the caregiver as vital parts of care. However, they also
encounter issues in communicating and working together with
other healthcare providers, emphasizing the need for improved
coordination [20].

A critical finding in the realm of informal caregiving is
the strong and statistically significant link between a
decreased caregiving burden and higher levels of perceived
social support. This connection underscores the pivotal role
of social support networks and resources in easing the
challenges and duties experienced by caregivers.
Caregivers who report lower caregiving burdens tend to
draw strength from their social connections and resources,
potentially improving their overall well-being and their
capacity to provide effective care to their loved ones. This
underscores the intricate interplay between caregiving
responsibilities and external support systems that can
alleviate their impact [27]. It is important to note that
community-based formal support does not always replace
familial support [12].

This study aimed to investigate the perceptions of
healthcare and social care workers in Kazakhstan regarding
informal caregiving for the elderly. In a time when the
population is changing and healthcare is evolving,
understanding these perspectives is important for developing
policies and practices that can offer better assistance to both
caregivers and elderly individuals who require care.

Methods

Study Design

This study employed a research design based on the
qualitative thematic content analysis method. We conducted
semi-structured interviews and employed a purposive sampling
approach. The research was carried out at two public health
centers and one social service center in Aktobe, Kazakhstan.
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Study Participants

Our study encompassed a total of ten participants,
specifically one manager, two general practitioners, one
district nurse, two social workers, two psychologists, and
two social care managers. Each of these individuals
possessed at least five years of experience in roles that
involved interacting with older adults and their families.
Each participant was invited to participate in the study
through a face-to-face meeting at their respective
institutions.  All participants provided written informed
consent before conducting the interviews.

Data Collection

The interviews were conducted from November 22,
2021, to January 17, 2022. The interviews were conducted
by the first two authors, both of whom are female and
possess formal training in qualitative research
methodologies, as well as substantial prior experience in
conducting qualitative research studies. Notably, both
interviewers were proficient in both the Kazakh and Russian
languages and had no pre-existing personal relationships
with the study participants.

Before each interview began, the interviewers
emphasized the utmost importance of maintaining
confidentiality to the participants. The primary topics
explored during the interviews related to the role of
caregivers within the community, the various types of
support offered by healthcare and social care services, and
the perceptions of participants on the most effective
approaches to support caregivers within their homes. All
interviews took place in a face-to-face format and were
recorded to ensure accurate data collection.

Furthermore, field notes were meticulously taken during
each interview to document non-verbal cues and
expressions displayed by the participants. Each interview
had a duration of 30 to 45 minutes and was conducted in a
comfortable office setting for the participants. Data
collection was concluded when data saturation was
reached, following established research guidelines [25].

Trustworthiness of the study

Lincoln and Guba's criteria [23] were employed to
establish the credibility and methodological robustness of
this study. To ensure the trustworthiness of the research,
two fundamental types of triangulation were utilized: data
source triangulation (which involved examining perspectives
from different groups, including healthcare providers and
social care workers) and investigator triangulation (involving
multiple researchers during the analysis phase, namely AZh
and GKK). Additionally, member checking of transcripts and

synthesized data was performed to validate whether the
study's findings were consistent with the experiences of the
participants. Given the qualitative nature of our study, the
primary objective was to gain a comprehensive
understanding of healthcare providers and social workers in
caregiving management, rather than seeking a single
definitive truth or making broad generalizations.

Data Analysis

All interviews underwent a rigorous transcription
process to ensure an exact record of the discussions.
Following that, transcripts in the Kazakh language were
translated into Russian to establish a standardized dataset
for comprehensive data analysis. Stringent measures were
implemented to ensure the accuracy of this translation;
specifically, the first and second authors cross-verified
interview transcripts for thorough validation. Moreover,
transcripts underwent a meticulous anonymization process,
involving the removal of any identifiable characteristics of
the participants to protect their confidentiality.

We conducted qualitative thematic content analysis on
the transcribed texts, following an inductive approach. This
method enabled the systematic categorization of content
into thematic patterns. We utilized MAXQDA2022 software
to assist in this analysis [30]. The analytical process
consisted of multiple stages, beginning with coding, where
distinct segments of content were assigned codes while
preserving their contextual relevance. Subsequently, these
codes underwent comprehensive analysis, leading to their
organization into coherent categories that shared similar
themes. Ultimately, these categories were synthesized into
subthemes and overarching main themes, providing a
structured framework for an in-depth understanding of the
qualitative data.

Throughout this rigorous analytical process, we strictly
adhered to the guidelines outlined in the Consolidated
Criteria for Reporting Qualitative Research (COREQ) to
ensure the practice of sound data management and
presentation [35].

Results

Participant characteristics

Table 1 provides a detailed summary of the key
characteristics of the ten participants who participated in
interviews for this study. All participants were female (n =
10), with three in managerial positions, and the remaining
seven in non-managerial roles. Their ages ranged from 29
to 57 years (M = 40.3, SD = 11.89), and they were
intentionally selected to represent a diverse range of
positions and levels of experience in the field of caregiving.

Table 1.

Characteristics of healthcare and social care workers in Kazakhstan.

Participant Age Gender Position/Job title Years of experience in current position
1 55 Female Manager 32
2 54 Female Manager 29
3 55 Female Manager 27
4 30 Female Psychologist 8
5 56 Female General practitioner 30
6 30 Female Social worker 10
7 57 Female General practitioner 28
8 32 Female Psychologist 7
9 45 Female Social worker 15
10 29 Female District nurse 12

102




Hayka u 3apaBooxpanenue, 2024 T.26. (3)

Opnrnnam)noe HCCJIeAOBAaHHUE

Themes. The analysis revealed four primary themes:
1) Absence of caregiver identification,

2) Filial responsibility,

3) Healthcare system challenges,
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4) Mismatch between formal care and informal caregivers.

The primary classifications of medical and social
support available in Kazakhstan, as perceived by
healthcare and social workers, are illustrated in a Fig 1.
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Figure 1. Medical and social support available in Kazakhstan, as perceived by healthcare
and social care workers. The figure was made with the ©BioRender software.

Absence of caregiver identification

Al participants concurred that individuals with disabilities in
the first and second degrees, individuals who have cared for
those with disabilities in the first degree, individuals with chronic
ilinesses, isolated elderly individuals, and those unable to work
are recognized and receive support from healthcare and social
care services. Simultaneously, the identification of caregivers
for elderly individuals at home is not conducted and is not
within the scope of their responsibilities.

“The responsibility of identifying elderly individuals and
maintaining specific lists falls upon the general practitioner and
a district nurse. However, there is no equivalent list dedicated
fo those who offer care to older adults at their homes”
(Participant 2).

“Our registers contain information only concemning isolated
elderly individuals and people with disabilities” (Participant 3).

We identified several barriers to the recognition of
caregivers: healthcare and social care primarily oriented older
adults with chronic illnesses or disabilities rather than the
caregivers themselves; caregivers are not included in the
healthcare and social care agenda; there are no established
mechanisms for identifying caregivers.

Filial responsibility

In Kazakhstan, the legal responsibility for providing care to
elderly parents is assigned to their employed adult children. In
instances of non-compliance with this regulation, parents have
the option to seek legal recourse.

“According to the Marriage and Family Code, gainfully
employed children and grandchildren are obligated to provide
care for their disabled parents and grandparents” (Participant
3).

“The daughter of an elderly man has employed a woman
residing in the same apartment building fo take care of her
father, as she is employed and needs to work. He does not
qualify for a social worker because he has an employed child.
Our support is exclusively offered to elderly individuals living
alone, provided in the form of a social worker” (Participant 6).

In this context, certain participants hold the perception that
offering social support to caregivers is not legally sanctioned,
and that the responsibility for caring for elderly parents falls
upon their children.

“The state is under no legal obligation to furnish aid for the
care of aging parents. | am unable to comprehend why the

state should extend such aid when, just as their parents cared
for them, it is the responsibility of children to care for their
parents” (Participant 10).

“I maintain that it is the obligation of all offspring to provide
care for their parents throughout their lifetimes. Everyone
should be prepared to fulfill this duty.” (Participant 2).

Social services offer the chance to formalize care
arrangements for the elderly, but do not encompass any
financial or social incentives from the government. The sole
advantage is exemption from military service or access to
social housing.

“The elderly person lodges a declaration to designate a
guardian. Any individual, even their offspring, is eligible for
selection in this capacity. However, the formalization of
caregiving agreements does not yield discernible advantages,
as it does not entail governmental financial support. This
procedure finds primary application among individuals bereft of
parents who aim to formalize caregiving agreements for elderly
family members, especially when confronted with military
conscription and a dearth of appropriate guardianship choices
for their grandparents” (Participant 1).

Healthcare system challenges

Certain workers, particularly those engaged in direct
interaction with older adults and those responsible for their
care, acknowledged the inherent challenges in caregiving.
They concurred that there was a perceived necessity for
bolstering informal caregivers, primarily through non-monetary
means, including healthcare provisions and psychological
counseling. Nonetheless, they exhibited staunch resistance to
the provision of financial assistance to caregivers.

“Certainly, it is imperative to provide support for caregivers.
Being in prolonged isolation with a chronically ill or elderly
individual can present significant challenges. Caregivers are
exposed to a wide range of emotions and behaviors associated
with fluctuations in the patient's psychological state. The
caregiving responsibilities can exact a toll on their physical and
emotional well-being, underscoring the necessity for counseling
services to aid them” (Participant 4).

“It is noteworthy that the capacity of nursing care facilities is
constrained, and the hospitalization process poses certain
challenges. These challenges encompass identifying the
factors prompting the referral, ascertaining the location and
participation of the patients offspring, and elucidating the
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underlying causes for their inability to furnish care” (Participant
10).

Simultaneously, there was a recognition of the insufficiency
of time and healthcare workers available to assist informal
caregivers. The consensus among these workers was that the
allocation of time and resources would be more judiciously
directed toward patients and isolated elderly individuals in need
of healthcare support rather than focusing on caregivers for the
elderly.

“It appears that addressing the well-being of caregivers
poses a significant challenge within the healthcare domain. It is
our preference to extend assistance to those who lack a
support network, particularly individuals afflicted with chronic
diseases” (Participant 2).

Mismatch between formal
caregivers.

Within the framework of the public healthcare system,
medical and social support is administered by a
multidisciplinary team that encompasses a general practitioner,
district nurse, social worker, and psychologist. This
comprehensive assistance is primarily oriented toward
individuals dealing with chronic ailments, persons with
disabilities, and elderly individuals residing either independently
or with their families. Healthcare workers dispense guidance to
family members concerning fundamental caregiving principles
for elderly parents, furnish psychological counseling to deliver
psycho-emotional sustenance to the elderly, and facilitate the
enhancement of familial relationships.

“Our social workers undergo specialized training, enabling
them to instruct family members on the appropriate
management of decubitus ulcers and the proper procedure for
changing bed linens” (Participant 2).

“We offer caregivers instructions on the management of
their elderly parents’ well-being. As individuals advance in age,
they may exhibit increased emotional sensitivity, akin to that
observed in young children, often internalizing experiences and
emotions. Accordingly, there is an amplified demand for
psychological support in such instances” (Participant 4).

Healthcare services do not officially designate individuals
providing care to the elderly as caregivers. As a result, they
extend support to such individuals exclusively upon their
explicit request. General practitioners do not typically make
referrals for psychological intervention on behalf of caregivers,
and caregivers themselves tend not to actively pursue
treatment for their own psychological welfare.

“We exclusively offer consultations in response to specific
requests; consultations are not initiated proactively” (Participant
4).

“Caregivers frequently lack awareness regarding their
accessibility to psychological support. Certain individuals may
exhibit reluctance in pursuing counseling due to a perception of
self-sufficiency, wherein they consider themselves entirely
healthy and, therefore, do not perceive a need for such
assistance” (Participant 9).

“It is crucial to acknowledge the constrained bed capacity
within nursing faciliies. Furthermore, there are complexities
linked to the hospitalization process, encompassing the
determination of referral motives, the location, and participation
of the patient's offspring, and the underlying causes for their
incapacity to administer care” (Participant 10).

The existing social services in Kazakhstan have been
purposefully structured to cater to the requirements of three

care and informal

discrete categories: solitary elderly individuals, individuals with
disabilities, and caregivers entrusted with the care of the initial
group of individuals with disabilities.

“Isolated elderly individuals, individuals with profound
disabilities, disabled adults over the age of 18, and children
afflicted with psycho-neurological disorders or musculoskeletal
system disorders are recipients of dedicated social services”
(Participant 3).

“Individuals with disabilities, including elderly individuals
with disabilities, are entitled to receive diapers, wheelchairs,
and other necessary equipment, as well as a monetary
allowance from the government, in accordance with the
specifics of their individualized rehabilitation  program”
(Participant 3).

Discussion

This study provides insights into the perceptions of
healthcare and social care workers concerning the support
infrastructure available to informal caregivers of older adults in
Kazakhstan. Our findings illuminate a deficiency in healthcare
and social care support for informal caregivers. There is a lack
of mechanisms for identifying and supporting caregivers, both
those caring for individuals with a disability and those without a
disability. The study shows that healthcare and social care
workers perceive the responsibility for caring for the elderly as
resting primarily upon the shoulders of their adult children. This
perception underscores the prevailing cultural and familial
norms within the caregiving context in Kazakhstan, where the
care of older adults’ family members is deeply rooted in filial
duty.

The absence of caregiver identification within the context of
older adults’ care in Kazakhstan gives rise to a substantial and
complex issue, underscoring a fundamental deficiency in the
understanding and response of the healthcare and social care
systems toward the dynamics of caregiving. This issue's
significance prompts a series of inquiries related to the
equitable allocation of resources and emphasizes the
immediate need for the development of explicit policies and
guidelines that officially recognize and bolster caregivers. The
complexity arises from the necessity to strike a balance
between cultural norms, which frequently assign caregiving
responsibilities to family members, and the practical demands
placed upon caregivers. Nevertheless, the recognition and
appreciation of caregivers' contributions hold paramount
importance, not only for their own well-being but also for
ensuring the quality of care provided to elderly individuals.
Despite the substantial responsibilities, ethical commitments,
and technical obligations inherent in caregiving, the role of
informal caregivers remains largely unacknowledged within
formal channels. The wilingness of caregiving individuals is
often taken for granted, with a conspicuous absence of future
planning for this role in current assessment practices [9 , 14 ,
21]. The existence of well-defined protocols for assessing
caregivers within social welfare practices does not consistently
align with the willingness of healthcare workers to recognize
and provide support to those engaged in caregiving [31]. In a
separate study, experts suggest that practical tools, such as
standardized questionnaires and checklists, could serve as
invaluable resources in extending support to young caregivers
and young adults involved in caregiving. These tools enable
self-identification and ensure the provision of appropriate
support [22]. Identifying caregivers, involving them in ongoing
needs assessments, and enhancing their access to appropriate
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support services can significantly alleviate the psychological
and emotional burdens they encounter [37]. These findings
collectively underscore the imperative of recognizing,
supporting, and facilitating the pivotal role of caregivers in
elderly care provision, while concurrently addressing the
multifaceted challenges inherent in this responsibility.

The concept of filial responsibility within the framework of
elderly care in Kazakhstan delineates a unique cultural and
legal paradigm that assigns the caregiving burden to
employable offspring and grandchildren. This legal mandate is
reinforced by the Marriage and Family Code, which stipulates
that employable progeny are obligated to provide care for their
disabled parents and grandparents [40]. It is noteworthy that
some participants in the study expressed the belief that social
support for caregivers is unnecessary and even illegal,
asserting that caring for elderly parents is a familial duty that
should not necessitate state intervention. This perspective
aligns with the enduring cultural values and anticipated roles of
family members in supporting and tending to their elderly
relatives, mirroring a deeply ingrained cultural tradition within
Kazakh society. The concept of legal responsibility for the care
of elderly family members, mandated to be fulfilled by their
adult offspring, is a customary practice acknowledged in
multiple nations, including China, Bangladesh, India,
Singapore, Brazil, Mexico, Russia, Turkey, Algeria, Argentina,
Chile, and Singapore. This alignment with our study's findings
underscores the widespread recognition of this practice [15,32].
In contrast, Scandinavian countries like Sweden, Denmark, the
Netherlands, and Norway have recognized long-term care as a
societal risk factor since 1980, leading to the state assuming
primary legal responsibility for elderly care. This has resulted in
a relatively lower reliance on family-based care compared to
countries where family caregiving prevails. Conversely,
countries such as Austria, Belgium, Canada, Germany, France,
Switzerland, the United Kingdom, and the United States adopt
a shared responsibility for caregiving between the state and the
family. Their systems incorporate universal government-
provided benefits alongside means-tested caregiver's
allowances [1]. The concept of filial responsibility in Kazakhstan
places caregiving duties on employable children and
grandchildren, reflecting cultural values shared by several
countries. Scandinavian nations have shifted to state-based
care, while others adopt a mixed approach. Adaptable policies
are crucial to meet the evolving needs of aging populations.

The provision of caregiver support poses a significant
challenge to the healthcare system, carrying profound
implications. Caregivers, often family members or close
associates, play a pivotal role in assisting individuals dealing
with chronic illnesses, disabilities, or elderly care, facilitating
their preservation of independence and overall quality of life.
However, the substantial demands and responsibilities placed
on caregivers are not consistently acknowledged or evaluated
by healthcare and social services. This challenge is further
exacerbated by the lack of formal recognition and support for
caregivers within healthcare systems. Several factors
contribute to this deficiency, including workforce shortages [11],
the substantial workloads of healthcare personnel [7,36], as
well as reports of communication difficulties and challenges in
collaborating with other healthcare service providers. Pertinent
information is unevenly shared among service providers during
interactions with healthcare institutions, and delays or

unspecified reasons for inaction may result in adverse
outcomes [20].

Furthermore, it's crucial to emphasize that the provision of
services to informal caregivers falls beyond the scope of a
physician's responsibilities [28]. While physicians acknowledge
the elevated risk of physical and mental health challenges
faced by caregivers due to their caregiving responsibilities, they
do not consistently implement proactive interventions to
address the needs of this vulnerable group [7]. These findings
are in alignment with previous research, although some
variations exist, as evidenced in Ploeg's study, where
healthcare workers recognized the essential role of family
caregivers in supporting older individuals with multiple chronic
conditions in the community and advocated for their support
and respect [29]. Importantly, general practitioners
acknowledge the significance of advancing care planning [33].
Enhancing the communication skills of general practitioners
and healthcare personnel is critical for providing improved
support to caregivers. Enhanced communication fosters a
deeper understanding between healthcare providers and
caregivers, resulting in enhanced trust and the capacity to more
effectively identify caregivers' concerns and burdens.
Additionally, comprehensive patient care within the healthcare
system is essential for addressing the challenge of integrating
various workers and maintaining strong relationships between
general practitioners and their patients.

Formal care services are conventionally designed to meet
the requirements of patients or individuals in need of
professional medical attention, adhering to standardized
protocols and procedures that may not adequately address the
specific issues encountered by informal caregivers. Informal
caregivers, often family members or close friends providing
care to their loved ones, frequently experience a dearth of
adequate support. This gap exists primarily because healthcare
workers often fail to identify and acknowledge the caregivers,
thereby underestimating their physical and psychological
needs. It is paramount to recognize that caregivers require
psychological counseling to alleviate the perceived burden and
sustain their emotional well-being [36,38]. However, caregivers
are often hesitant to seek psychological assistance from
general practitioners or psychologists [8]. This hesitancy may
be attributed to the discomfort associated with discussing their
concemns when healthcare providers are fatigued or engrossed
in other obligations [18], aligning with the outcomes of our
study. Research has shown that the presence of perceived
social support plays a pivotal role in mitigating the
psychological stress experienced by caregivers. This indicates
that the availability of a supportive social network can positively
impact the well-being of those responsible for caregiving
[13,17]. The disparity between formal care services and the
needs of informal caregivers underscores the significance of a
more inclusive and caregiver-centered approach within the
healthcare system. Recognizing and addressing this
discrepancy is indispensable for alleviating the challenges
faced by caregivers and ultimately enhancing the quality of
care provided to individuals in need.

Strengths and limitations

This study entails certain limitations that warrant
acknowledgment. Firstly, the research was carried out within a
particular geographic region and cultural framework, which
might restrict the generalizability of the findings to alternative
settings. Nevertheless, it is pertinent to observe that the
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mechanisms of healthcare and social care support exhibit
consistency across various regions in Kazakhstan, thus
partially mitigating this constraint.

A potential limitation of this study is the relatively modest
number of participants, which might impede the broad
applicability of the study findings. However, it is pertinent to
recognize that, given the qualitative nature of this research, the
participant count aligns with the chosen methodology.
Furthermore, this restricted number of interviews enabled a
comprehensive examination of each participant's viewpoint and
experiences, fostering a nuanced comprehension of the
perspectives of healthcare and social care workers concerning
informal elderly care. Additionally, it's noteworthy that this
sample size is considered adequate for qualitative research, as
it was satisfactory in reaching data saturation.

Notwithstanding these constraints, it is imperative to
emphasize the importance of this study as a pioneering
qualitative exploration into the perspectives of healthcare and
social care workers regarding informal elderly care in
Kazakhstan. The outcomes of this research hold the promise of
illuminating the intricacies of offering social and medical
support, not only within the context of Kazakhstan but also
within other Central Asian nations, owing to the shared nature
of support systems among post-Soviet countries.

Conclusions. This study provides valuable insights into
the perceptions and experiences of healthcare and social care
workers in Kazakhstan as they navigate the landscape of
elderly care. The findings underscore the prevalent challenges
and the lack of support encountered by caregivers, who play a
pivotal role in assisting elderly individuals dealing with chronic
ilinesses and disabilities. The research underscores the critical
need for the identification and formal recognition of caregivers
within the healthcare system. It also emphasizes the necessity
for improved communication and collaboration among
healthcare providers. Furthermore, it highlights the issue of
insufficient attention to the psychological and emotional well-
being of caregivers and underscores the importance of
developing policies and recommendations to support this
group. Despite the inherent limitations of this research, it serves
as a foundational step for future studies and policy initiatives
aimed at enhancing the well-being of caregivers and improving
the quality of care provided to elderly individuals, both in
Kazakhstan and other post-Soviet nations.
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Abstract

Background: Understanding healthcare worker motivation is crucial for improving the quality of care and achieving
positive healthcare outcomes.

Aim: This study aims to validate a healthcare workers' motivation scale in Kazakhstan, adapted from the original scale
developed by J. Lohmann et al. (2017), grounded in the framework of Self-Determination Theory.

Materials and methods: A sample of 1,654 healthcare workers across various medical sectors in Kazakhstan
participated in this study. The scale included subscales for intrinsic motivation, integrated regulation, identified regulation,
introjected regulation, and external regulation (both social and economic). Data were collected through a structured online
questionnaire, and the scale's reliability and validity were assessed using Cronbach's alpha and confirmatory factor analysis.

Results: The healthcare workers' motivation scale demonstrated excellent internal consistency (Cronbach’s alpha =
0.978) and good construct validity (CFI = 0.944, TLI = 0.935, RMSEA = 0.076), with significant correlations between higher
motivation levels and lower burnout rates, as well as increased job satisfaction. The validated scale provides a robust tool for
assessing motivation, which can help tailor motivational strategies and interventions to enhance workforce performance and
well-being in Kazakhstan’s healthcare system.

Conclusion: The study successfully validated a motivation scale that can be instrumental in understanding and
enhancing healthcare worker motivation in Kazakhstan, thereby contributing to better healthcare delivery and worker
satisfaction.

Keywords: healthcare workers, motivation scale, validation, physician, nurse, Kazakhstan.
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AKkTyanbHocTb: [lOHMMaHWe MOTMBALMM MeIMLMHCKMX PabOTHUKOB MMEET pellatollee 3HaYeHWe NS NOBbILLEHWS
Ka4eCTBa MEeANLMHCKOA NOMOLUM 1 AOCTIKEHUS NOMOXUTENBHBIX PE3yNbTaToB B 006N1acTh 3ApaBOOXPaHEHS.

Ll,enb uccnepoBaHua: noATeepauTe BanuAHOCTb LWKanbl MOTUBaALUK p360THVIKOB 3APaBOOXpPaHeHNa B Ka3ax0TaHe,
a[janTUpOBaHHOI Ha OCHOBE LUKanbl, paspaboTtaHHoil J. Lohmann et al. (2017), B pamkax Teopun camoonpegenieHus.

Matepuanbl M meTtofbl: B JaHHOM uMcCriegoBaHUM NpuHANM yyacTue 1654 MeaMUMHCKMX paboTHMKA M3 pasfinyHbIX
cekTopoB MeauuuHbl KasaxctaHa. Llkana Bkntovyana B cebs nopwkanbl AnS OLEHKM BHYTPEHHEA MOTUBALWW,
WHTErpUpPOBaHHOTO PErynupoBaHMUsl, BbISBNEHHOTO PErynMpOBaHUs, WHTPOELIMPOBAHHOTO PEryNUPOBaHUS W BHELUHErO
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Hayka u 3apaBooxpanenue, 2024 T.26. (3) OpurnHajibHOe HccJIe10BaHue

PErynMpoBaHNs (Kak coLWanbHOro, Tak 1 3KOHOMUYeckoro). [laHHble Obinn cobpaHbl C MOMOLLBK CTPYKTYPUPOBAHHOTO
OHNalH-0NPOCHMKA, @ HAZEXHOCTb W BaNMAHOCTb LUKarbl OLEHMBANUCh C NOMOLLbIO anbta-KpoHbaxa v noaTBepkaatoLero
(haKTOpHOro aHanuaa.

Pesynbtatbl: Lllkana MOTMBaUMM MeJMUMHCKMX PabOTHMKOB  NMPOAEMOHCTPUPOBANa  BbICOKYID  BHYTPEHHIOK
cornacoBaHHocTh (anba KpoHbaxa = 0,978) u xopoLuyto KOHCTPpYKTHBHYH BanuaHocTs (CFI = 0,944, TLI = 0,935, RMSEA =
0,076), npu 3TOM OblnK BbISBIEHBI 3HAYMMbIE KOPPENALMM MEXLY YPOBHEM MOTUBALM 1 AMOLMOHATTbHBIM BbIrOPaHUEM, a
TakKe YOOBMETBOPEHHOCTLIO paboTon. YTBepxaeHHas Likana npeacTaBnsieT cob0i HageXHbIA MHCTPYMEHT ANS OLEHKN
MOTMBALMM, KOTOPbIA MOXET MOMOYb afanTupoBaTb MOTWMBALMOHHLIE CTpaTEMW WM MEpONPUSTUS [N MOBbILIEHMS
adekTMBHOCTM 1 Bnarononyuus nepcoHana B cMCTeMe 3apaBooxpaHeHust KasaxcraHa.

3akntoveHune: B xope wccnegoBanus Obina ycnewHo BanvausvpoBaHa LUKanma MOTWBALMM, KOTOpask MOXeET MOMOYb
MOHATb 1 MOBBICUTH MOTVBALYKD MEMLIMHCKNX pabOoTHMKOB B KasaxcTaHe, TeM cambiM CnocobCTBYS YNYULIEHMIO OKa3aHus
MEAMLMHCKO NOMOLLM M YOBNETBOPEHHOCTI PABOTHIKOB.

Knroyesnie croea: meduyuHckue pabomHuku, wkana momusayuu, eanudayus, epaqy, medcecmpa, KasaxcmaH.
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©3ekTiniri: MeguumHanblK Kbl3MeT KOpPCETYLUINEpiHiH, MOTUBALMACHIH TYCIHY MeOWUMHANbIK KOMEKTiH, canachiH
XaKcapTy XoHe AeHcaynblK CaKTay OH, HOTUXEeNepiHe KoM XeTKi3y YLIiH eTe MaHbI3b!.
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XOHe pacTaylubl (hakTopbIK Tangay apkbinbl 6aranaqasi.

Hotuxenep: [eHcaynblk caktay canacbiHhaFbl kaCibW MOTMBAUMS LUKanmachl XOfFapbl ilwki colkecTiriH (KpoHbax
anbgacsl = 0,978) xaHe *akCbl KypbinbIMHbIH, XapamabinbiFsiH (CFl = 0,944, TLI = 0,935, RMSEA = 0,076) kepceTrTi.
MoTuBauus AeHreni MeH 3MOLUMOHanAbl Kyiin Kany, COHOan-aK XYMbICKA KaHaraTTaHy apacbiHharbl MaHbl3abl
Koppensuusnap aHblKTangbl. BanupaunsnanfaH Wwkana MoTUBaLmsHbI baFanayasiH ceHiMai Kypansl Bonbin Tabbinagsl, on
KasakcTaHHblH [eHcaynblK CakTay YWeciHoe Kbl3MeTKeprepdiH XYMbICbIH MeH ar-aykaTbiH KaKcapTy YLLUiH
MOTMBaLMANbIK CTpaTerusnap MeH apanacynapgbl beiimaeyre kemekrtecesi.

KopbITbiHAbI: KasakcTaHgarbl MeauLmHa Kbl3MeTKeprepiHiH, MOTUBALMACKIH TYCIHYre XaHe XaKcapTyFa KOMeKTeCceTiH
MOTWBALWMA LIKaNacblH CaTTI pacTafbl, OCbiNailia MeauumMHanblK KbI3MET KOpCeTyai KaKcapTyFa XoHe Kbl3MeTkepnepaiH
KaHaraTTaHybIH apTTbIpyFa biKnan etefi.

Tylindi ce3pep: MeduyuUHa KbiaMemKkepnepi, Momusauus Wkanackl, eanudayus, 0opieep, medbuke, KazakcmaH.
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Introduction

The healthcare sector globally faces significant
challenges, ranging from managing outbreaks of infectious
diseases to providing chronic disease care and maintaining
the well-being of healthcare workers. In this context,
understanding the motivation levels of healthcare workers is
crucial, as their motivation directly impacts the quality of
patient care, job satisfaction, and overall healthcare
outcomes. This is particularly pertinent in Kazakhstan,
where the healthcare system is navigating transitions in
healthcare policies and practices aimed at improving
healthcare delivery.

Healthcare workers who are motivated are more likely
to provide higher quality care to patients. Research
indicates that motivation in healthcare professionals is
linked to improved treatment outcomes, greater patient
satisfaction, and reduced errors in patient care [1]. High
levels of motivation among healthcare workers are
associated with lower turnover rates, which is critical in
healthcare settings where the cost of turnover can be high,
both in economic terms and in terms of patient care
continuity [14]. As Kazakhstan undergoes healthcare
reforms, motivated healthcare workers are more likely to
adapt to new policies and practices effectively. They play a
key role in the successful implementation of these reforms,
which aim to enhance the efficiency and effectiveness of
healthcare services [6]. Understanding the factors that
motivate healthcare workers can help in designing better
programs for professional development, ensuring that these
programs align with their intrinsic and extrinsic motivational
drivers [5]. High motivation can mitigate the risk of burnout
among healthcare workers, a significant issue in the
healthcare industry globally. Burnout not only affects the
mental health of the healthcare workers but also impacts
their ability to provide care, thus affecting overall healthcare
delivery [11].

Self-Determination Theory (SDT) provides a robust
framework for understanding motivation, particularly in
healthcare settings. Developed by Deci and Ryan, SDT
distinguishes between different types of motivation
based on the degree to which they are self-determined
or autonomous [4]. The theory posits that motivation
quality impacts behavioral outcomes, job satisfaction,
and psychological well-being, making it highly relevant
for developing a healthcare workers' motivation scale.
SDT can guide the measurement of motivation by
distinguishing  between intrinsic and  extrinsic
motivational forces. SDT has been effectively applied in
creating motivation scales that assess not only the
intensity of motivation but also its quality. This approach
helps in identifying the underlying motivations that drive
healthcare workers. Studies show that healthcare
workers driven by intrinsic and well-integrated extrinsic
motivators report less emotional exhaustion and higher
job  satisfaction [13].  Furthermore, SDT-based
interventions  that  support  worker  autonomy,
competence, and relatedness are proven to enhance
motivation and reduce burnout [5]. The Self-
Determination Theory provides a valuable theoretical
basis for understanding and measuring motivation in
healthcare settings. A motivation scale developed on
SDT principles can offer insights into both the quantity

and quality of motivation, aiding in the design of more
effective workforce policies and practices.

Given the importance of motivated healthcare
personnel, this study aims to validate a healthcare
workers’ motivation scale in Kazakhstan, adapted from
the scale based on SDT and developed by J. Lohmann
et al. (2017) [9]. This scale will help measure various
dimensions of motivation, providing insights that could
be used to enhance motivational strategies within
healthcare settings in Kazakhstan. By understanding the
specific motivational factors influencing healthcare
workers in the region, stakeholders can better address
the challenges and capitalize on the opportunities within
the healthcare sector.

Aim: this study aims to validate a healthcare workers'
motivation scale in Kazakhstan, adapted from the original
scale developed by J. Lohmann et al. (2017), grounded in
the framework of Self-Determination Theory.

Materials and methods

Study Design and Participants

This study involved the validation of a healthcare
workers' motivation scale in Kazakhstan, utilizing a sample
of 1,654 healthcare workers from various medical sectors
across the country. Participants ranged in age from 18 to 72
years, with a mean age of 39.5 years.

Instrument

The motivation scale used in this study was adapted
from the scale developed by J. Lohmann et al. (2017),
which was originally designed to measure different
dimensions of healthcare workers’ motivation. The scale
included several subscales such as Intrinsic Motivation (IM),
Integrated Regulation (INTEG), Identified Regulation
(IDEN), Introjected Regulation (INTRO), and External
Regulation (both social and economic aspects). Each item
on the scale was measured on an 11-point scale from 0 to
10, where 0 indicated low motivation and 10 indicated high
motivation [9].

Data Collection

Data were collected via a structured online
questionnaire, which included the healthcare workers’
motivation scale along with demographic questions to
profile the participants' gender, job position, employment
setting, managerial position, family status, and whether they
had children.

Statistical Analysis

The validity and reliability of the scale were assessed
using Cronbach’s alpha to determine internal consistency.
Confirmatory factor analysis was employed to explore the
factor structure of the scale and confirm its construct
validity. Concurrent validity was assessed by examining
correlations between the motivation subscales and external
variables such as job satisfaction and burnout, measured by
the Copenhagen Burnout Inventory.

The results of this validation study offer insights into the
motivational drives among healthcare workers in
Kazakhstan and provide a robust tool for further research
and practical application in motivational assessments and
interventions within healthcare settings.

Ethical consideration

The study was approved by the Local Ethics
Committees of “University Medical Center” Corporate Fund
(extract from protocol No. 11 of December 30, 2021). All
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methods were performed in accordance with the relevant
guidelines and regulations. All participants provided
informed consent online before the survey.

Results

The study population consisted of 1,654 healthcare
workers from various sectors in Kazakhstan. The mean

age of participants was 39.5 years, with an age range of
18 to 72 years. The majority of participants were female
(83.1%), and the distribution across job positions showed
a predominance of nurses (71.8%) over physicians
(28.2%). Study population characteristics presented in
Table 1.

Table 1.
Study population and the level of healthcare workers’ motivation level (N=1,654).
Healthcare workers' Motivation level
Variable n (%)
M+SD T/F-test, p
Gender
Male 279 (16.9%) 40.8+13.8 4.43, p<0.001
Female 1375 (83.1%) 44.8+13.8
Job position
Nurse 1188 (71.8%) 44.8+13.9 3.15, p=0.002
Physician 466 (28.2%) 42.4+13.6
Employment
Ambulance 278 (16.8%) 40.0£14.2
Out-patient 880 (53.2%) 4434139 134, ?;0'0101
In-patient 466 (28.2%) 46.5+12.8 posthoc
National centers 30 (1.8%) 41.1£16.5
Manager position
No 1565 (94.6%) 44.3+13.7 1.92, p=0.056
Yes 89 (5.4%) 41.4+16.0
Family status
Single 410 (24.8%) 41.1+14.3
Married 960 (58.0%) 447136 0.5, p<0.001
Divorced 206 (12.5%) 46.9413.2 poStnac
Widowed 78 (4.7%) 46.2+14.5
Children
No 465 (28.1%) 40.2+14.5 7.25, p<0.001
Yes 1189 (71.9%) 45.7+13.3

Post-hoc!: Ambulance VS Out-patient (p<0.001), Ambulance VS In-patient (p<0.001), Out-patient VS In-patient (p=0.020);
Post-hoc2: Single VS Married (p<0.001), Single VS Divorced (p<0.001), Single VS Widowed (p=0.022).

Scale validity and reliability

The validation of the Healthcare Workers’ Motivation
Scale in Kazakhstan involved analyzing various subscales
and their respective items to determine internal consistency
and item correlations. The study sample comprised
healthcare workers, each responding to items across
several motivation subscales (Table 2).

Responses to the IM subscale items demonstrated high
internal consistency, with Cronbach's alpha values slightly
increasing if any single item was removed, except for IM5,
where alpha would increase more significantly to 0.978. The
item-rest correlations ranged from 0.645 (IM5) to 0.825
(IM4), indicating strong relationships between individual
items and the overall subscale.

Integrated Regulation (INTEG) subscale showed very
strong internal consistency, with item-rest correlations
ranging from 0.765 (INTEG4) to 0.841 (INTEG3). The
scale's integrity remains robust with the removal of any
single item, maintaining a Cronbach's alpha of
approximately 0.976.

All items in Identified regulation (IDEN) subscale correlated
highly with the rest of the scale, particularly IDEN4, which had
the highest item-rest correlation of 0.881. The subscale would

maintain strong internal consistency with alpha values around
0.976 even if any single item were dropped.

The items in the INTRO subscale exhibited high
correlations with the rest of the scale, with item-rest
correlations ranging from 0.696 (INTRO4) to 0.871
(INTRO1). Removing any single item would not significantly
disrupt the subscale's internal consistency, with alpha
values consistently near 0.976.

Both External Regulation subscales displayed good
internal consistency and moderate to high item-rest
correlations. The EXT-S items had correlations ranging
from 0.729 (EXT-S3) to 0.831 (EXT-S2), and EXT-E items
ranged from 0.581 (EXT-E3) to 0.713 (EXT-E1).

The healthcare workers’ motivation scale showed excellent
internal consistency across various dimensions of motivation.
The scale's reliability is confirmed by high Cronbach’s alpha
values, which suggests that the items within each subscale
cohesively measure different aspects of motivation. The results
validate the effectiveness of this scale in assessing the
motivational drives among healthcare workers in Kazakhstan,
providing a robust tool for further research and practical
application in motivational assessments and interventions in
healthcare settings.
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Table 2.
Healthcare workers’ motivation scale and items’ characteristics.
Subscale Item M sD Item-rgst Qronbach’s aif
correlation | item dropped
IM1 Because | enjoy doing what | do at work every day 744 | 2.65 0.747 0.977
Intrinsic IM2 Because | enjoy my work tasks 7.77 | 2.60 0.807 0.977
motivation M3 Because the work thatll do i§ very in.teresting 759 | 2.67 0.806 0.977
(IM) IM4 Because | very much like doing this job 757 | 2.71 0.825 0.976
IM5 Because | like the challenges | face in my work 598 | 3.24 0.645 0.978
IM6 Because | enjoy interacting with many people every day| 7.26 | 2.88 0.788 0.977
INTEG1 \’Bvﬁgalu:; being a health worker is a fundamental part of 746 | 2.8 0.830 0.976
Integralted INTEG2 Beqause | wouldn't be me if | wasn't there to care for my 743 | 280 0.840 0.976
regulation patients
(INTEG) |INTEG3 |Because my work is more than a job, it’s a mission 753 | 2.77 0.841 0.976
INTEG4 (Because | can't see myself as anything else than a 743 | 297 0.765 0.977
health worker
\dentified IDEN1 |Because my work is extremgly import.ant for my patients 7.79 | 2.66 0.832 0.976
requlation IDEN2 |Because | wgnt to make a dlffe.rence in peoplg’s .Ilves 736 | 2.91 0.815 0.976
(IDEN) IDEN3 |Because my job allows me achieve my goals in life 721 | 2.93 0.843 0.976
IDEN4 |Because this job fits my personal values very well 751 | 278 0.881 0.976
INTRO1 |In order to feel good about myself 7.30 | 2.86 0.871 0.976
Introjected |INTRO2 |Because my reputation depends on my work 7.26 | 2.99 0.800 0.977
regulation |{INTRO3 |Because my work makes me feel proud of myself 772 | 2.74 0.836 0.976
(INTRO) |INTRO4 |Because | would feel ashamed otherwise 6.65 | 3.36 0.696 0.977
INTRO5 |Because it is my duty to care for my patients 758 | 2.86 0.835 0.976
EXT-S1 |Because of the appreciation | receive from my patients
Fe);tﬁ::tel\én and the community 735 | 293 0.814 0.977
social EXT-S2 |So | don't let my team down . ' 771 | 207 0.831 0.976
(EXT-S) EXT-S3 |Because my supervisor recognizes and appreciates me | 6.88 | 3.17 0.729 0.977
EXT-S4 |Because of the benefits that come with my job 6.90 | 3.08 0.799 0.977
External  |EXT-E1 |In order to be able to provide for my family 772 | 2.81 0.713 0.977
regulation- |EXT-E2 |Because of the financial security my job provides me with | 6.95 | 3.12 0.681 0.977
economic |EXT-E3 |In order to earn mone
(EXT-E) y 759 | 292 | 0581 0.978

The validation of the healthcare workers' motivation scale
in Kazakhstan involved assessing the fit of different factorial
models to determine the most appropriate structure for

capturing motivational constructs among healthcare workers.
The models evaluated ranged from a simple one-factor model
to more complex multi-factor configurations (Table 3).

Table 3.
Alternative models fit (Confirmatory Factor Analysis).

Model X2/df p CFI TLI RMSEA RMSEA 90% Cl
1-factor Model A 28.71 <0.001 0.825 0.810 0.129 0.127-0.132
5-factor Model B 14.12 <0.001 0.920 0.910 0.089 0.087-0.091
5 factor final Model C 19.07 <0.001 0.939 0.920 0.105 0.100-0.109
6-factor Model D 10.44 <0.001 0.944 0.935 0.076 0.073-0.078

Modal A: 1-factor External Regulation model without any subscales or dimensions
Model B: 5-factor 26-items model initially provided by Lohmann et al. (2017)
Model C: 5-factor 15-items model finally provided by Lohmann et al. (2017)

Model D: 6-factor 26-items model tailored for Kazakhstani healthcare workers

The analysis indicated that the 6-factor Model D,
specifically recommended for Kazakhstani healthcare workers,
provided the best fit for the data. This model effectively
captures the nuances of motivation across different dimensions
and is most suitable for practical applications in assessing
healthcare worker motivation in Kazakhstan. The progression
from simpler to more complex models highlights the
multifaceted nature of motivation within the healthcare context
and underscores the importance of using tailored measurement
tools for specific populations.

The validation of the Healthcare Workers' Motivation
Scale in Kazakhstan assessed the internal consistency of
the scale and its subscales using Cronbach’s alpha, a
measure of reliability. The intrinsic motivation subscale,
which measures motivation derived from personal
satisfaction or the pleasure of the activity itself, showed
excellent reliability with a Cronbach's alpha of 0.937.
Integrated Regulation subscale, which reflects motivation
driven by personal goals and values that align with one's
self-identity, also demonstrated high reliability, scoring a
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Cronbach’s alpha of 0.924. Motivation in Identified
Regulation subscale is recognized and accepted as
important for personal goals. It showed a Cronbach’s
alpha of 0.929, indicating strong internal consistency.
Introjected Regulation subscale measures internal
motivations that are not fully integrated into one’s identity,
such as performing tasks out of obligation. It recorded a
Cronbach’s alpha of 0.921. External motivations driven by
social factors had a Cronbach’s alpha of 0.909,
suggesting good reliability. Motivation influenced by
economic rewards or constraints showed the lowest
reliability among the subscales but still adequate, with a
Cronbach’s alpha of 0.896. Finally, the entire scale

exhibited outstanding reliability, with a Cronbach’s alpha
of 0.978, indicating that it is an excellent tool for
measuring overall motivation among healthcare workers.
The high reliability scores across all subscales suggest
that the Healthcare Workers' Motivation Scale is a robust
instrument for assessing the various dimensions of
motivation within healthcare settings in Kazakhstan.

The concurrent validity of the healthcare workers'
motivation scale in Kazakhstan was assessed by examining
the correlations among the different motivation subscales
and with external variables like job satisfaction (JS) and
burnout as measured by the Copenhagen Burnout
Inventory (CBI), Table 4.

Table 4.
Concurrent validity of the healthcare workers’ motivation scale.
Variables (1) (2 3) 4) (5) (6) (7) (8)
(1) IM -
(2) INTEG 0.832 -
(3) IDEN 0.808 0.889 -
(4) INTRO 0.765 0.841 0.885 -
(5) EXT-S 0.748 0.777 0.834 0.865 -
(6) EXT-E 0.573 0.603 0.638 0.672 0.696 -
(7) FM 0.876 0.918 0.940 0.936 0.917 0.783 -
(8)JS 0.490 0.429 0.432 0.428 0.497 0.426 0.503 -
(9) CBI -0.451 -0.348 -0.360 -0.350 -0.384 -0.234 -0.394 -0.455
All correlations were significant p<0.001; IM - Intrinsic motivation; INTEG - Integrated regulation;
IDEN - Identified regulation; INTRO — Introjected regulation; EXT-S — External regulation-social;
EXT-E - External requlation-economic; FM - Final Motivation; JS — Job satisfaction; CBI - Copenhagen Burnout Inventory

Intrinsic  Motivation (IM) showed strong positive
correlations with all other motivational subscales,
particularly with Final Motivation (FM; r = 0.876) and
Identified Regulation (IDEN; r = 0.808). Integrated
Regulation (INTEG) and Identified Regulation (IDEN)
exhibited very high inter-correlations (r = 0.889), suggesting
a close conceptual relationship between these constructs in
the context of healthcare motivation. Introjected Regulation
(INTRO), while still positively correlated with other
subscales, showed slightly lower correlation coefficients,
with the highest being with IDEN (r = 0.885).

The motivational subscales demonstrated significant
correlations with job satisfaction, with Final Motivation
showing the strongest relationship (r = 0.503). Negative
correlations were observed between all motivational
subscales and the Copenhagen Burnout Inventory scores,
indicating that higher motivation is associated with lower
burnout levels. The strongest negative correlation was
between Final Motivation and CBI (r = -0.394).

The results indicate strong internal consistency within
the motivational constructs and suggest that higher levels of
motivation are associated with greater job satisfaction and
lower burnout among healthcare workers. These findings
underscore the validity of the healthcare workers’ motivation
scale as an effective tool for assessing motivation in this
population, supporting its potential utility in health care
settings in Kazakhstan. All reported correlations were
statistically significant (p < 0.001).

This robust validation of the scale provides a solid
foundation for its use in both research and practical
applications aimed at enhancing workforce motivation and
well-being within the healthcare sector of Kazakhstan.

Healthcare workers’ motivation level in Kazakhstan

The study evaluated the motivation levels among 1,654
healthcare workers in Kazakhstan, with data segmented by
various demographic and employment-related variables
(Table 1). There was a significant difference in motivation
levels between genders, with females showing higher
motivation compared to males (p<0.001). Nurses reported
higher motivation levels than physicians (p=0.002).

Significant differences were found in motivation levels
across different employment settings. In-patient workers
exhibited the highest motivation. Post-hoc analysis
indicated significant differences between each pair of
settings (p<0.001 for ambulance vs. out-patient and in-
patient; p=0.020 for out-patient vs. in-patient). There was no
statistically ~significant difference in motivation levels
between those in managerial positions and those not in
managerial roles (p=0.056).

There were significant variations in motivation levels
among different family statuses, and married participants
had higher motivation. Post-hoc tests showed significant
differences between single vs. married, divorced, and
widowed statuses. Healthcare workers with children
reported higher motivation compared to those without
children (p<0.001).

The results reflect a comprehensive overview of
motivation levels across various demographics and job-
related factors among healthcare workers in Kazakhstan,
highlighting areas for targeted motivational strategies and
further research.

Discussion

The validation of the Healthcare Workers’ Motivation
Scale in Kazakhstan has provided significant insights into
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the motivational dynamics within the healthcare sector,
emphasizing the critical role of motivation in enhancing
healthcare delivery and worker satisfaction. The study
underscores the utility of Self-Determination Theory (SDT)
as an effective framework for understanding and measuring
motivation, particularly in settings undergoing healthcare
reforms and facing contemporary challenges.

The high reliability and validity scores across the
various subscales of the motivation scale confirm its
robustness and appropriateness for the Kazakhstani
healthcare context. These findings are crucial as they
provide a validated tool that can be used to assess
motivation, tailor interventions, and ultimately enhance
workforce performance and well-being.

The strong correlations between higher motivation levels
and lower burnout rates, as well as increased job satisfaction,
align with previous research suggesting that well-motivated
healthcare workers are more likely to exhibit better job
performance and reduced tumover intentions [1]. This
relationship is vital for healthcare administrators and
policymakers, especially in Kazakhstan, where the healthcare
system is experiencing significant transformations.

The application of SDT in this study highlights the
importance of supporting autonomy, competence, and
relatedness to foster intrinsic motivation among healthcare
workers. By using a scale based on SDT, this research not
only contributes to the theoretical literature but also
provides practical insights for developing motivational
strategies that can lead to more effective healthcare
outcomes.

The validation of the Healthcare Workers' Motivation
Scale in Kazakhstan provides critical insights into how
demographic and employment-related variables influence
motivation levels among healthcare workers. This
discussion explores the implications of these findings and
situates them within the broader literature on healthcare
worker motivation.

Our findings indicated that female healthcare workers
reported higher motivation levels compared to their male
counterparts. This aligns with studies suggesting that gender
differences in workplace motivation can be influenced by
various factors including job satisfaction, work environment,
and personal values [12]. Women often report higher intrinsic
motivation in caregiving roles, which could explain the higher
motivation levels observed in this study [10].

The data revealed that nurses exhibited higher
motivation levels than physicians. This may reflect the
differing job demands and rewards inherent in these roles.
Nurses often have more direct patient interaction, which can
enhance intrinsic motivation derived from caregiving [2].
Conversely, physicians might experience lower motivation
levels due to higher administrative burdens and regulatory
pressures [4].

Significant differences in motivation were also observed
across different employment settings, with in-patient
workers showing the highest motivation levels. This could
be due to the structured environment and team cohesion
typically found in in-patient settings, which have been
shown to positively impact motivation and job satisfaction
[8]. Conversely, ambulance workers, who often face high
stress and unpredictable work conditions, reported the
lowest motivation levels.

The analysis did not show significant differences in
motivation between workers in managerial positions and
those who were not, which is an intriguing result. One
possible explanation could be that the challenges and
responsibilities associated with managerial roles in
healthcare might offset the motivational benefits typically
associated with leadership positions [7].

Family status significantly influenced motivation, with
married and divorced workers reporting higher motivation
levels than single ones. This could be attributed to the
greater financial and social responsibilities often associated
with being married or having dependents, which might
increase extrinsic motivation to perform well at work [3].
Additionally, having children was associated with higher
motivation, possibly reflecting a drive to provide stability and
security for one's family.

Future research could explore longitudinal interventions
based on these findings to further validate the impact of
motivation-enhancing strategies on healthcare delivery.
Additionally, exploring the differential impacts of intrinsic
and extrinsic motivators across various healthcare settings
could provide deeper insights into how motivation can be
optimally enhanced in diverse healthcare environments.

Limitations and Future Directions

While the study provides comprehensive insights, the
focus on healthcare workers in Kazakhstan means that the
findings may not be directly generalizable to other regions
without consideration of cultural and operational
differences. Future studies could adapt the Healthcare
Workers’ Motivation Scale to different cultural contexts to
broaden its applicability and utility.

Overall, the validation of the Healthcare Workers'
Motivation Scale is a step forward in the systematic study of
healthcare worker motivation, offering a valuable tool for
both research and practical applications in the healthcare
sector of Kazakhstan and potentially beyond.

Conclusion

The validation of the Healthcare Workers' Motivation
Scale in Kazakhstan represents a significant advancement
in understanding the motivational dynamics within the
healthcare sector. The study confirmed the reliability and
validity of the scale, making it a valuable tool for both
research and practical applications. With its strong
theoretical foundation in Self-Determination Theory, the
scale not only measures various dimensions of motivation
but also offers insights that can lead to more effective
workforce policies and practices.

Healthcare administrators and policymakers can utilize
the findings to develop targeted interventions that enhance
motivation, reduce burnout, and improve job satisfaction
among healthcare workers. The scale's adaptation and
validation in Kazakhstan also demonstrate its applicability in
different cultural contexts, providing a model for other
regions seeking similar assessments.
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