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YBaxaeMble aBTOPHI,

perleH3eHThl 1 unTarean!

Ot nmeHn pesaknium paga OIpuUBeTCTBOBaTh Bac Ha cTpaHMIax HaIllero MeAUIIMHCKOIO
KypHaza B KaueCTBe HOBOTO I1aBHOTO pejaKkTopa.

B xypHase mpomsomam 3HauMTeAbHble U3MeHeHU:. bbla 0OHOBAEH cocraB
peAaKIMIOHHOM KoAaeruu. B cocras koaaernn pomian seAyliye 3apyoOesKHble I Ka3axCTaHCKIe
CIenyaAncTsl, 004ajaoniye OOIMPHBIM HayYHBIM U KAMHMYECKVM OIIBITOM, YTO IO3BOAUT
YCUAUTD DKCIIEPTHBIN MOTeHIIMaA U3AaHus U obecrieduTh O0oJee CTPOImili ¥ OOBeKTUBHBIN
IIPOLIeCC peLeH3POBaHMsL.

Taxke mepecMoTpeHa M akTyaaAu3MpoBaHa IMOAUTHKA >KypHada B COOTBETCTBUU C
COBpeMEeHHBIMI MeXAYHapOAHBIMIU ITyOAMKAIIMOHHBIMM TpeOOBaHMSAMMU U IPUHIIUIIaMU
nyoAnKanoHHo 9Tuky, skatodas pekomeHganuy COPE n ICMJE. ObHoBaeHb TpeOoBaHM s
K JICII0AB30BaHUIO MCKYCCTBEHHOTO MHTe/AJeKTa B Hay4dHBIX NyOAMKaIMAX U COOAIOAEHMIO
IIPYHIUIIOB IIPO3PaYyHOCTU ¥ BOCIIPOM3BOAVIMOCTY ICCA€AOBAHNIA.

Pesaxnus rmocaegosaTteabHO BHeAPsIeT Mepbl, HallpaBAC€HHbIE Ha IOBBIIICHIE KadecTBa
1y0AMKyeMBIX MaTep1aAoB. Y Ci/AeH IIpeJBapUTeAbHbIN OTOOp PYyKOIIMCell, 0coD0e BHMMaHIe
yAeAseTcsl MeTOA0A0TMYeCKO CTPOTOCTU McCAeA0BaHN, CTaTUCTUYeCKOl 00pabOTKe 4aHHBIX
U IIPaKTUYECKON 3HAYMMOCTY I10AYy4YE€HHBIX pe3yAbTaToOB.

Hama near — ¢popmMupoBanne aBTOpPUTETHON HaydHOM I1A0IIaAKM, COOTBETCTBYIOIIeN
MeXAYHapOAHBIM CTaHAapTaM, CIIOCOOCTBYIOIIEN pa3BUTUIO MeAMIIMHCKON HayKu U
MPaKTUKY, a TaKXKe YKpeIrlAeHNIO 40Bepus IpodeccrioHaAbHOIO COO0IecTsa.

baarogapio Bac 3a COTpPyAHMYeCTBO, MHTepeC K >XypHaAdy U BKAaJ B pa3BUTHeE
KaueCTBeHHOV HaydHOJ KOMMYHMKAaIIMI. ¥YBepeHa, YTO COBMECTHBIMU YCUAVSAMY MbI CMOXKeM
BBIBECTI KyPHa/A Ha HOBBI YPOBEHb.

C yeaxenuem,

['Aasnvril pedaxmop

“Acmana Meduyunarvix Kyprarv”
Iy abray 3apuna TokTamMbICOBHA
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Abstract

Background. In routine outpatient care, glycemic control in patients with type 2
diabetes mellitus (T2DM) is influenced by both clinical and behavioral factors.
Medication adherence is considered a potentially modifiable determinant of
treatment effectiveness; however, its independent association with glycemic
outcomes in real-world settings may be difficult to distinguish from the effects of
disease duration and patient characteristics.

Objective. To examine the association between medication adherence, assessed
using the Morisky—Green questionnaire, and HbAlc levels in patients with T2DM.
Methods. This analytical cross-sectional pilot study included adult patients with
T2DM receiving outpatient care. Medication adherence was assessed using the 8-
item Morisky—Green questionnaire and categorized as low, medium, or high. HbAlc
levels and clinical variables were obtained from medical records. Differences in
HbAlc across adherence categories were evaluated using non-parametric methods.
Multivariable linear regression analysis was performed to assess factors associated
with HbAlc levels, with additional sensitivity analysis comparing low versus
medium/high adherence.

Results. HbAlc levels differed significantly across medication adherence categories
(Kruskal-Wallis test, p = 0.041). In multivariable analysis, longer diabetes duration
was independently associated with higher HbAlc levels (3 =0.24 per year, p =0.008).
Medium/high medication adherence was associated with lower HbAlc values (3 =
-0.53%), although this association did not reach statistical significance after
adjustment. Female sex showed a non-significant trend toward lower HbAlc levels.
Conclusions. In patients with T2DM receiving routine outpatient care, diabetes
duration represents a key independent determinant of glycemic control. Higher

Astana Medical Journal, 2026, 1, 126
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medication adherence is associated with clinically relevant reductions in HbAlc;
however, its independent effect may be attenuated in small real-world samples.

Keywords: type 2 diabetes mellitus, medication adherence, Morisky-Green

questionnaire, HbAlc, real-world data.

1. Introduction

Type 2 diabetes mellitus is a persistent disease in
which glycemic control typically worsens over time,
often requiring long-term pharmacological treatment.
HbAlc is routinely applied in clinical practice to
summarize long-term glucose exposure and is closely
linked to the development of diabetes-related
microvascular and macrovascular complications [1-3].
Nevertheless, in routine outpatient practice, achieving
recommended HbAlc targets remains uneven, even
when patients receive guideline-based pharmacological
treatment [3]. In everyday clinical settings, suboptimal
glycemic control is rarely explained by drug inefficacy
alone. More often, it reflects the combined influence of
behavioral and clinical factors that affect how treatment
is followed over time, including medication use patterns,
self-care behaviors, and patient involvement in disease
management [4-6]. Among these factors, medication
adherence plays a key role, as incomplete or inconsistent
use of prescribed therapy can substantially reduce its
effectiveness under real-world conditions.

Numerous studies suggest that inadequate
medication adherence in type 2 diabetes is often
accompanied by poorer glycemic outcomes, a greater
frequency of diabetes-related complications, and higher
healthcare use [6,12-16]. However, results obtained in
routine clinical settings vary considerably. Separating the
effect of adherence from other determinants of glycemic

2. Materials and Methods

This analytical cross-sectional observational
study included 39 adult patients with type 2 diabetes
mellitus receiving outpatient care. Clinical variables
assessed included age, sex, duration of diabetes (years),
and glycated hemoglobin (HbAlc) levels. Medication
adherence was evaluated using the 8-item Morisky—
Green questionnaire. According to the total score,
patients were categorized as having high (score = 8),
medium (scores 6-7), or low adherence (score < 6). For
sensitivity analysis, medium- and high-adherence
categories were combined and compared with the low-
adherence  group. Continuous variables were

control, such as disease duration and patient
characteristics (e.g., age and sex), remains challenging [8—
10]. As the disease advances, progressive [-cell
dysfunction and more complex treatment regimens may
further obscure the observable relationship between
adherence and HbAlc, particularly in small real-world
studies [9].

The Morisky—Green questionnaire is commonly
used to assess medication adherence in clinical research
because it is straightforward and focuses on typical
nonadherence behaviors [7]. Its 8-item version has been
validated in several populations, including a Kazakh-
language version, supporting its feasibility for everyday
clinical use [21]. Despite the limitations of self-reported
adherence measures, such tools remain useful in real-
world studies, especially when objective data on
medication use are unavailable.

In this pilot cross-sectional study, we evaluated
the association between medication adherence measured
by the Morisky-Green questionnaire and glycemic
control assessed by HbAlc in patients with T2DM
receiving outpatient care. The analysis also accounted for
disease duration and selected demographic factors to
better interpret the role of adherence in routine diabetes
care.

summarized using medians and interquartile ranges or
means and standard deviations, as appropriate based on
data distribution. Differences in HbAlc levels across
adherence categories were assessed using the Kruskal—-
Wallis test. Multivariable linear regression analysis was
performed with HbAlc as the dependent variable and
medication adherence, diabetes duration, sex, and age as
independent variables. Statistical significance was
defined as p < 0.05. All analyses were conducted using R
software (version 4.3.2; R Foundation for Statistical
Computing, Vienna, Austria).
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3. Results
HbAlc levels differed significantly across demonstrated the lowest HbAlc values, whereas those
medication adherence categories (Kruskal-Wallis test, p with low adherence showed higher and more variable

= 0.041; Figure 1). Patients with high adherence HbA1c levels.

HbA1c levels according to medication adherence
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Figure 1- HbAlclevels according to medication adherence categories

(Boxplot with individual data points; x-axis —adherence category, y-axis — HbAlc, %)
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Figure 2 - Diabetes duration according to medication adherence categories

(Boxplot with individual data points; y-axis — diabetes duration, years)
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No statistically significant differences in diabetes
duration were observed across medication adherence
categories (Kruskal-Wallis test, p = 0.333; Figure 2). The
lack of variation in diabetes duration across adherence
levels may reflect the complexity of factors that influence
adherence behaviors in real-world clinical settings,
including treatment beliefs, regimen complexity, and

patient engagement, rather than simply the chronicity of
disease.

Although high adherence was observed only
among women, the distribution of adherence categories
did not differ significantly between men and women
(Fisher’s exact test, p = 0.17).

Table 1 - Medication adherence according to the Morisky—Green scale by sex

Sex High n (%) Medium n (%) Low n (%)
Men (n=15) 0 (0.0) 9 (60.0) 6 (40.0)
Women (n=24) 5(20.8) 13 (54.2) 6 (25.0)
Results of the multivariable linear regression sensitivity analysis are presented in Table 2.
Table 2 - Multivariable linear regression analysis of factors associated with HbAlc
Variable B (95% CI) p-value
Medium/High adherence vs Low -0.53 (-1.55 to 0.49) 0.314
Diabetes duration, years +0.24 (0.06 to 0.42) 0.008
Female sex (vs male) -0.94 (-1.94 to 0.06) 0.076
Age, years -0.01 (-0.07 to 0.05) 0.683

In multivariable linear regression analysis (Table
1), diabetes duration remained independently associated
with higher HbAlc levels (3 = +0.24 per year; p = 0.008).
Medium/high adherence was associated with lower

4. Discussion

In the present study, diabetes duration showed
the strongest independent association with HbAlc levels.
This observation aligns with the progressive course of
type 2 diabetes mellitus, in which longer disease duration
is accompanied by declining (-cell function and
increasing difficulty in achieving glycemic targets despite
ongoing pharmacotherapy [8,9]. Notably, diabetes
duration did not differ across medication adherence
categories, indicating that differences in HbAlc cannot be
explained by disease chronicity alone. This finding
suggests that treatment-related behaviors, including
medication adherence, continue to play a role in glycemic
control even among patients with long-standing disease.

Lower HbAlc levels were more frequently
observed among women, although this association did
not remain statistically significant after adjustment. This

HbA1lc levels compared with low adherence; however,
this association did not reach statistical significance after
adjustment.

pattern may be related to differences in health-related
behaviors and diabetes self-management, including
medication use, dietary practices, and engagement with
healthcare services. While some studies report greater
health awareness and adherence to medical
recommendations among women, evidence on sex
differences in glycemic control remains mixed across
real-world and population-based studies, with variation
depending on setting and population characteristics
[10,11]. Given the limited sample size of this pilot study,
the observed sex-related trend should be interpreted
cautiously and regarded as hypothesis-generating.

The relationship between medication adherence
and glycemic control observed in this study is consistent
with findings from real-world research. Lower adherence
to glucose-lowering therapy has been associated with
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poorer glycemic outcomes, whereas higher adherence is
generally linked to lower HbAlc levels. For example,
Sendekie et al. reported that patients with high adherence
were less likely to have poor glycemic control in routine
practice [12]. Similar conclusions have been drawn in
systematic reviews and cohort studies using pharmacy
refill data, which show better glycemic outcomes among
adherent patients [13-20].

Limitations

Although the findings appear clinically relevant,
several limitations should be acknowledged. The study
design does not
relationships and

allow evaluation of temporal

causal
interpretation of the observed associations. The sample
size was relatively small, which may have reduced the
ability to detect weaker independent relationships
between medication adherence and HbAlc. Adherence

was assessed using self-reported data; while this

therefore limits any

5. Conclusions

In this outpatient cohort of patients with type 2
diabetes mellitus, glycemic control was most consistently
related to disease duration. Patients with higher levels of
treatment adherence generally showed lower HbAlc
values, indicating a clinically relevant, although not
uniformly statistically significant, role of adherence in
real-world glycemic outcomes. In small observational
cohorts, this relationship may be less apparent due to
ongoing disease progression and marked heterogeneity
between patients. Overall, these findings imply that
improving glycemic control should not rely exclusively
on pharmacological intensification, but should also take
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2 TUIITi KaHT agna0eTiMeH aybIpaThIH HayKacTapAarbl 43pi-4apMeK KaOblagayAbl caKTay
’K9He TAMKeMUsAABIK OaKblaay apacbIHAarbl OariaaHbic: KeageHeH NMAOTTHI 3epTTEy
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2 No2 JKaams! gopirepaik Toxxipnube kadeapacsiHbH MeHrepyirici, Mapar OcriaHoB aTbIHAAFbI
barric Kasakcran meannmna yausepcuteti, Akrode, Kazakcran

3 No2 XKaamsr gopirepaik Toxxipn6e xadepacsHbiy goneHTi, MapaT OcriaHOB aTbIHAAFLI

barric Kasakcran meannmna yausepcuteti, Aktobe, Kazakcran

4 No2 XKaamsr gopirepaik Toxxipu6e xadepacsiHbiy acccuctenTi, MapaT OciaHOB aThIHAAFbI
barric Kasakcran Meannmna yausepcuteti, Aktobe, Kazakcran

Tyiinaeme

Kipicrie. Kyngeaixri aMOyaaTopmsiablk ToxXipuOeae 2-tunti Kant auaberi (KA2) Gap nHaykacTapaarbl
TAMKeMUAABIK OaKplaay KAMHMKAABIK >KoHe MiHe3-KYABIKTHIK (aKTopAapAblH BIKIIaAbIMEH KaabliTacaabl. /Jopiaik
Tepanusra OeiliMaiaiK eM THiMAiAiriHiH a1eyeTTi TypAe e3repryre 604aThIH AeTEPMIHAHTEI peTiHAe KapacTHPblAaAbL;
azalija HaKThl KAMHMKAABIK ITPaKTUKa >KaFaliblHJAa OHBIH IAMKEMMABIK, KOPCeTKIIIITepMeH ToyeacCis OalllaHbICHIH
aypy Y3aKTBIFbI MeH IMallMieHT CUIlaTTaMalapbIHbIH oCepiHeH a’KbIpaTy KM bIH.

MaxkcaTtel. Mopuckn-I'pun cayaanamacel apKblabl OaradaHFaH A9pidik Tepammsra Oeriimaiaik men HbAlc
AeHrelii apacsiHAaFrsI OariaansicTel K2 Gap HayKacTapaa sepTTey.

Oaicrepi. K42 auarsossr H6ap >kxoHe aMOyaaTOpMsAABIK Oakbliayda TYPFaH epeceK IallMeHTTep KaTBICKaH
aHaAUTHUKAABIK Ke/AJeHeH NUAOTTHIK 3epTTey Kyprisiaai. Jepiaik Tepammsra Oeitimaizik Mopucku-I'punniy 8
TapMaKTaH TYpaTbIH cayaJHaMachl apKbLAbl OaFaAaHBbIIl, TOMEH, OpTallla >KoHe >KOFaphl AgeHreriaepre Xikreaai. HbAlc
AeHreiilepi MeH KAMHMKAABIK alfHBIMaAbldap MeAUIIMHAABIK Ky’KaTTaMajaH aAblHABL beliMaizik caHaTTapbl
ooripiama HbAlc aenreiiaepinaeri aifblpMaIIbLABIKTap ITapaMeTpAik eMec agicTepMeH OaraaaHabl. HbAlc aeHreriimen
OariaaHBICTH (aKTOpAapAbl aHBIKTaY VIIIH KOIl alfHbIMAaAbl ChI3BIKTHIK perpeccisiAblK, Talaay Kyprisiaai, conaaii-ak
TeMeH >KoHe OpTallla/>KOFapbl OelliMAiAiK TONTapbIH CaABICTHIPATHIH ce3iMTaAAbIK TaaAaybl OPbIHAAAABL

Hotiwxeaep. HbAlc aeHreitaepi aopiaik Tepammsra OelliMaiaik caHaTTapbl apachlHAA CTATHMCTUKAABIK
TYPFBI4aH MaHAi Typae aiibIpMaIiblablk, KepeeTTi (Kpackea—Yoaanc kpurepmiti, p = 0,041). Kem aliHbpiMaas! Tassayaa
KaHT AmaberTinHiH y3akka co3piayel HbAlc genreifiHiH >Korapbl OOAybIMeH ToyeacCi3 TypAe OaildaHbICTHI 0014bI (3 =
kprabiHa 0,24, p = 0,008). Oprarma/>xorapser 6errimaiaik HbAlc aenreitinig TemeHAeyiMeH OaiiaaHbICTEL 604451 (3 =
—0,53%), aaaitaa TyseTyaeH KeliiH Oya OaliaaHBIC CTAaTHUCTHUKAABIK MoHJAiAiKke >KeTmeai. Oitea >KpiHbICBIHAA HbAlc
AeHreliiHiH ToMeH 00AybIHa OaFbITTaAFaH, Oipak CTaTICTUKAABIK MaHAL eMec ypaic OaiiKaaAbl.

Kopoeiteiaaer. K2 Oap >xeHe amOyaaTOpUsABIK KOMEK alaThlH IaleHTTepAe aypyAblH Y3aKTbIFbI
TAMKeMMAABIK OaKblAayAbIH HeTi3Ti Teyeacis AeTepMUHaHTHI 00ABIII TaOblAaAbl. Aapidik Tepanusara >Korapsl OeitiMAiaik
HbAlc aeHreriiHiH KAMHUKAABIK, TYPFBIAQH MaHBI3Abl TOMeHAeYiMeH OailAaHbICThL; alaiija IIaFbIH HAKThI KAVHIKAABIK,
IpakTUKa YAriaepiHge OHbIH ToyeAci3 acepi aacipeyi MyMKiH.

Tyiiin cesaep: 2 TunTi KaHT Anaberi, Aopiaik Tepammsira Oertimaiaik, Mopucku-I'pun cayaanamacel, HbAlc,
HaKTBl KAMHMKAABIK ITPaKTHKa JepeKTepi.

B3ammocBsi3p MeXAy IIPUBEePKEeHHOCTbIO K MeANMKaME€HTO3HOMY A€9I€HIIO 1
rANMKeMMn4IeCKMM KOHTPOA4eM Yy IIalfMMeHTOB ¢ CaXaPpHbIM AI/IaﬁeTOM 2 THUIIa:
IImaoruoe IIOoIIepevIHOoe nccaeaoBanme
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ABHOTAIMSI

Beegerme. B ycaosmax pyrmHHON amMOyAaTOpHON IPaKTMKM TAMKEMUYECKNUII KOHTPOAb Y IIAI[M€HTOB C
caxapubiM AmabetoM 2 Tmmna (CA2) ompeeasercs KaK KAMHMYECKMMM, TaK UM IIOBeAeHUYeCKMMM (HaKTOpaMIL.
IIpuBep>keHHOCTh MeAUKAaMEHTO3HOV Tepalluy paccCMaTpMBaeTca KaK ITOTEHIIMAABHO MOAUPUIVIPYEMBIN
JAeTepMUHaHT 9(PQPEKTUBHOCTM Ae€YeHNs; OAHAKO B peaAbHBIX YCAOBIAIX €€ He3aBUCHMYIO CBI3b C IIOKa3aTeAsMU
TAVIKEMIYECKOTO KOHTPOASA CAOXKHO OTAEAUTD OT BAVISHUSI AAUTEABHOCTH 3a001€BaHNs U XapaKTepUCTUK ITalyeHTa.

Ilean. VI3yanTs cBsA3b MeXXAY IPUBEP>KEHHOCTHIO MeAVKaMEHTO3HO Teparmy, OIJeHEHHO C MICII0/1b30BaHIEM
onpocHrka Mopuckn-I'puna, n yposHem HbAlc y marmentos ¢ CA2.

MeTtoapl. IIpoBeaeHO aHaAMTIIYECKOE TTOIIEpEYHOE MIA0THOE MCCAeAOBaHIIe C yJacTIeM B3POCABIX ITallVIEHTOB
¢ CA2, noayuaromux amOyaaTopHoe AedeHne. [IpuBep>keHHOCTh Tepanuu OIleHMBaAach C IIOMOIIBIO 8-ITyHKTOBOTO
onpocHnka Mopuckn-I'pyuHa 1 k1accudpuruposaiach Kak HU3Kasl, CpeJHsIsI UAN BbICOKasl. Jannble 06 yposHe HbAlc
U KAMHMYIeCKe XapaKTepUCTUKA M3BAeKaACh 13 MeAUIIMHCKON AoKyMeHTaumm. Pasamans yposreit HbAlc mexay
rpynIiaMy IPUBEP>KeHHOCTM aHaAM3MPOBAAUCh C MCIO/Ab30OBaHMEM HeIlapaMeTpU4ecKuX MeTo4oB. JAas OIleHKU
daxropos, acconuuposaHHbIX ¢ yposHeM HbAlc, mpuMeHsAcs MHOTOMepPHBIN AMHENHBIN perpeccrOHHbI aHaAu3, a
TakoKe ITPOBEAEH aHaAM3 YyBCTBUTEABHOCTH C COITOCTaBAeHVeM HU3KOM ¥ CpeaHell/BhICOKON PpUBep>KeHHOCTI.

PesyabTartel. Yposau HbAlc crarmcTiyeckn 3Ha9MMO pa3zAnNdalnch MeKAy KaTeropVsMU IIPUBepP >KeHHOCTH
tepanuu (kpurepuit Kpackeaa—Yoaanca, p = 0,041). B MHOroMepHOM aHaaAm3e GoAbIas AAUTEABHOCTD guadera Oblaa
He3aBUCUMO accoummupoBaHa ¢ 6oaee BpicokuMy 3sHadeHmamu HbAlc (B = 0,24 na xaxasni rog, p = 0,008).
Cpean:ia/BbIcOKas IpUBep>KeHHOCTD Teparmy Oblaa ces3aHa ¢ 604ee Huskumu yposasamu HbAlc (8 =-0,53%), oarako
IocJe KOPPeKTUPOBKM AaHHas accolyalusl He JOCTUIAa CTaTMCTUYeCKOM 3HAuMMOCTU. Y >KeHIIMH OTMedalach
TeHAeHI: K 001ee HM3KUM 3HadeHrsIM HbAlc, He gocTurmias cTaTHCTIYECKON 3HAYMMOCTI.

3akaouenne. Y manueHtos ¢ CA2, moay4yamommx PYyTMHHYIO aMOyAaTOPHYIO IIOMOIIb, AAUTEAbHOCTD
3a004eBaHls SBASETCA KAIOUEBBIM He3aBUCUMBIM JeTepMMHAHTOM TIAMKeMIYecKOro KOHTpoas. boaee Brbicokas
IIpUBEP>KEHHOCTh MeAVKaMeHTO3HOI Tepalliy acCONUIpOoBaHa C KAMHIIeCKN 3HauMMBbIM cHypkeHreM HbAlc; ograko
e€ He3aBNMCUMBIN B PeKT MOoKeT ocaabeBaTb B YCAOBVIX MaAbIX BBIOOPOK peaabHON KAVHUIEeCKOI IIPaKTUKIL

KaroueBble caoBa: caxapHblli AuabeT 2 Tulla, IPUBEpP>KeHHOCThL MeAVKaMEeHTO3HON Tepallly, OIPOCHMK
Mopucku-I'puna, HbAlc, saHHBIe peaabHOI KAMHNYIECKON ITPaKTUKIL.
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Abstract

Background. Multiple myeloma (MM) is a heterogeneous hematologic malignancy
with variable clinical course and response to therapy [1,2]. Unfortunately, MM is still
an incurable disease, and the difference in overall survival (OS) and progressive free
surviva 1 (PFS) rates in patients varies depending on the risk group. Due to the
limited access to high-tech molecular genetic studies for risk group stratification, it
remains relevant to study more accessible prognostic markers, in particular based on
flow cytometry data [1,8].

Aim. In our study, our goal was to evaluate the level of CD56 expression on
pathological plasma cells and their effect on the frequency of objective response to
induction therapy and overall survival rates in patients with newly diagnosed MM.
Materials and Methods. We conducted a retrospective single-center analysis of 26
newly diagnosed MM patients treated at the National Research Oncology Center in

Astana Medical Journal, 2026, 1, 126
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Astana, Kazakhstan. For immunophenotyping of plasma cells, we employed
multicolor flow cytometry following the standardized EuroFlow protocol with its
recommended antibody panels [7,17]. Only patients with 210% clonal plasma cells
and an aberrant immunophenotype were included, in accordance with international
recommendations [4,7,13]. Patients were stratified according to CD56 expression
level. All patients received VCD induction therapy. Response was evaluated
according to IMWG criteria, and OS was analyzed using Kaplan-Meier curves [3,11].
Results. High objective response rates and 100% overall survival at 24 months were
observed in patients with CD56 expression <30%, while patients with negative CD56
expression and those with CD56 expression >30% were more likely to experience
primary refractoriness and a tendency toward lower overall survival. However, in
our study, the differences did not reach statistical significance (p=0.31), possibly due
to the limited patient sample, but we do see a trend toward worse outcomes.
Conclusion. CD56 expression is an accessible additional prognostic marker and may
be used for treatment personalization in patients with multiple myeloma.

Keywords: multiple myeloma, CD56, flow cytometry, immunophenotyping,

prognosis.
1. Introduction

Multiple myeloma (MM) is a malignant plasma
cell disease characterized by clonal proliferation of bone
marrow plasma cells, production of monoclonal
immunoglobulin, and development of target organ
damage with the development of CRAB (hyperCalcemia,
Renal insufficiency, Anemia, Bone lesions) symptoms,
which include anemia, renal failure, bone disease, and
hypercalcemia [1,2,12]. Unfortunately, despite the
introduction of modern therapeutic strategies, including
proteasome inhibitors, immunomodulatory drugs, and
monoclonal antibodies, MM remains an incurable
disease [1].

Existing staging systems like International
Staging System (ISS) and Revised ISS (R-ISS) do not fully
capture the biological heterogeneity of the disease,
particularly in resource-limited settings where Durie—
Salmon staging is still widely used [3,10].

Prognostic assessment in MM is traditionally
relies on systems incorporating serum biomarkers and
cytogenetic abnormalities However, these systems do not

Relevance of the Study

Although molecular genetic testing has well-
established prognostic significance in MM, access to
cytogenetic and molecular techniques remains limited
and is largely restricted to tertiary referral centers in
Kazakhstan [8,10]. As a result, many patients are
stratified and treated without comprehensive biological
risk assessment.

fully reflect the biological heterogeneity of the tumor
clone, particularly at the level of tumor-
microenvironment interactions [3]. Thus, in many
regions of Kazakhstan, the Durie-Salmon staging system
is still mainly used in everyday practice, which confirms
the relevance of the study.

Flow cytometry is a cornerstone of MM diagnosis
and monitoring, allowing detailed characterization of
aberrant immunophenotypes [4,5,13]. Among these
markers, CD56 (neural cell adhesion molecule) plays a
key role in mediating plasma cell adhesion to the bone
marrow niche. Its expression pattern varies across
disease stages, being common in MM but reduced in
MGUS and plasma cell leukemia, suggesting a role in
disease biology and progression [6,12].

There is not much data on the value of CD56
expression level for the clinical course of MM [6,14].
Therefore, it is necessary to further evaluate the
quantitative effect of CD56 expression on clinical
outcomes in real conditions.

In contrast, plasma cell immunophenotyping by
multiparameter flow cytometry is a routine and widely
available diagnostic method across all regions of the
[4,5,7]. This enables the wuse of
immunophenotypic characteristics, including CD56
expression, as practical and reproducible prognostic

country

markers in real-world clinical practice [13].
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The relevance of this approach is further not always allow the upfront use of intensive quadruplet
enhanced by the expanding therapeutic landscape in MM. regimens for all patients. Therefore, biologically driven
Along with proteasome inhibitors, immunomodulatory patient stratification based on accessible markers is
drugs and monoclonal antibodies are now widely used in crucial to optimize treatment allocation and healthcare
first-line therapy [1,8]. However, financial constraints do resources [8].

2. Materials and Methods

Our retrospective study was conducted on the diagnosed MM who received treatment between 2023
basis of the LLP National Research Oncology Center. For and 2025.
example, this study included 26 patients with newly

Table 1 - Clinical and Demographic Characteristics of Patients

Characteristics CD56-HeraTuBHbIC, N=4 CD56 <30%, n=10 CD56 >30%, n=12
Total patients, n (%) 4 (15) 10 (38) 12 (47)
Age, year, median (min-max) 55 (52-65) 57 (47-62) 55 (41-70)
Stage Durie-Salmon I, n (%) 0(0) 3 (30) 1(8)
Stage Durie-Salmon II, n (%) 1 (25) 6 (60) 5 (42)
Stage Durie-Salmon III, n (%) 3 (75) 1 (10) 6 (50)
Plasmacytoma, n (%) 2 (50) 1 (10) 3 (25)
Renal involvement, n (%) 0 (0) 1 (10) 1(8)
Bone marrow plasma cells % 36 (11-68) 31,4 (11,8-80) 31 (11-53,8)
median (min-max)

Plasma cell immunophenotyping was performed possible to distinguish between malignant and normal PS
using multicolor flow cytometry with standardized in accordance with international recommendations [4,7].
EuroFlow antibody panels at the University Medical All patients were stratified into 3 groups: CD56-
Center CF (Astana, Kazakhstan) [7,18]. negative, CD56 <30%, and CD56 >30%. All patients

Our study included only patients with more than received VCD induction therapy (bortezomib,
10% of clonal plasma cells, as lower levels of infiltration cyclophosphamide, dexamethasone). Treatment
are associated with limited prognostic value [11,13,14]. response was assessed according to IMWG criteria [3,11].
This analysis included only cases with an aberrant OS was analyzed using the Kaplan—-Meier method.

plasma cell (PS) immunophenotype, which makes it

3. Results
Response to Induction Therapy had a lower response rate of up to 50%, while the CD56
When assessing the response in these patient <30% group had a 90% response rate.

groups, it was found that CD56 negative and CD56>30%
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Table 2 - Response after Induction Therapy

CD56 expression n (%) CR, n (%) VGPR, n (%) PR, n (%) Refractory, n (%)
CD56-negative 4 0(0) 2 (50) 0(0) 2 (50)
CD56 <30% 10 1 (10) 0 (0) 8 (80) 1 (10)
CD56 >30% 12 0(0) 2(17) 4 (34) 6 (49)

Our results are comparable with previous
reports indicating that both the absence of CD56 and the
altered adhesive properties of plasma cells are
associated with decreased sensitivity to standard
induction regimens [6,9,14].

Overall Survival

Twenty-four-month OS rates were 73% in CD56-
negative patients, 100% in patients with CD56 <30%, and
76% in patients with CD56 >30%. No deaths were
recorded in the CD56 <30% group. Differences between
groups did not reach statistical significance (p=0.31).
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Figure 1 - Overall survival of patients according to the level of CD56 expression

4. Discussion

Our findings suggest a relationship between
CD56 expression levels on plasma cells and clinical
outcomes in newly diagnosed MM. We observed the
most favorable outcomes in patients with moderate CD56
expression (<30%), which may correspond to a less
aggressive biological phenotype.

CD56 serves as a key adhesion molecule that
facilitates interactions between plasma cells and various
components of the bone marrow microenvironment,
including stromal cells, extracellular matrix, and cytokine
networks [6,9]. Its expression is typical in MM but
notably reduced in MGUS, plasma cell leukemia, and
extramedullary presentations, highlighting its relevance
in tumor biology [6,12].

Prior studies indicate that loss of CD56 is
associated with adverse features such as extramedullary
spread, circulating plasma cells, plasmablastic
morphology, and shorter overall survival [6,13-14]. Meta-
analyses corroborate that CD56-negative MM carries a
poorer prognosis compared to CD56-positive disease,
though the effect size may vary across cohorts and
treatments [8,14].

In our patient group, CD56-negative cases also
showed a higher incidence of primary refractoriness,
aligning with the concept that diminished CD56
expression may reduce microenvironmental dependence
and lower sensitivity to proteasome inhibitor-based
regimens [6,9].
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Interestingly, we also noted that strong CD56
expression (>30%) correlated with less favorable
outcomes relative to moderate expression. Although this
phenomenon remains underexplored in the literature,
emerging data propose that intense NCAM-mediated
adhesion might activate pro-survival signaling and foster
drug resistance [14-16].

The identification of a subgroup with moderate
CD56 expression and optimal outcomes supports the
concept of  nonlinear
immunophenotypic

relationships ~ between
intensity and clinical

behavior. Similar patterns have been described for other

marker

5. Conclusion

CD56 expression on plasma cells is a clinically
relevant and accessible prognostic factor in patients with
[6,13-15].
Incorporation of flow cytometry data into routine clinical

newly diagnosed multiple myeloma
decision-making may support personalized first-line
treatment selection, optimize therapeutic strategies in
real-world practice, and contribute to rational healthcare
resource utilization [1,8,17].
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Tyninaeme

Osexriairi. KenrTik mMmeaoma (KM) - esrepmeai KAMHMKAABIK aFbIMBI KoHe Tepalllsira peaxiyschl Oap
reTeporeHJi reMaToAOTMAABIK, KaTepAi icik [1,2]. Oxinimke opaii, KONTiK M1reaoMa a4i e eMAeAMETiH aypy G0ABIII
TaObLAaAbl JKoHe MaIjMeHTTepAeTi >KaAIlbl eMip cypy Adenreriiniy (OS) >koHe MpOrpeccuBTi epKiH eMip cypy AeHreltiHig
(PES) aribIpMaIIbLABIFEL TOyeKea TOObIHA OailaaHBICTH o3repedi. Toyekea TonTapsiH cTpatuduKanualay YIIiH KOFaphl
TeXHOAOTMIABIK, MOA€KyAaAbIK-TeHeTUKAABIK 3epTTeylepre K0A >KeTiMAiAiKTiH IIekTeyai ©oaybiHa OaliaaHBICTHI,
acipece aFbIHABIK LIMTOMETpPUs AepeKTepi HerisiHae K04 >KeTiMai 604KaMAbl MapKepAepAi 3epTTey ©3eKTi OOABII Kala
Oepeai [1,8].

Maxkcatnwi. bisain sepTreyimizge 0isaiH MaKcaTBIMBI3 MATOAOTMAABIK IlAa3dMaAblK >kacymaaapaarel CD56
DKCIIPeCCUACBIHbIH AeHTeliH >KoHe 0AapAblH MHAYKUMAABIK Tepalllsifa OOBeKTUBTI >Kayall Oepy >KMiliriHe >KoHe
’)KaHa/aH AMarHO3 KOMBIAFaH KOITiK MMeaoMachl Oap HayKacTapAblH >KaAIlbl ©Mip Cypy JeHrelliHe acepiH Oarasay
004ABI.

Marepuaagap meH agicrep. bis Kaszakcranuoiy AcraHa KaaachiHAAFBl YATTHIK OHKOAOIMAABIK IbLapiMu-
3eprrey OpTaabiFbiHAa eMAeldill >KaTKaH >KaHaJdaH AMarHo3 KOWMBIAFaH 26 KOITiK Mmeaomachl Oap HayKacka
perpocekTusTi Oip OpPTaABIKTHL Taaday >XXYyprizaik. Ilaasmaaslk >kacymmazapasl MMMyHOQeHOTHIITEY yIIiH 0i3
Crangaprraaran EuroFlow xaTTamacbiHa coiiKec YCBIHBIAFaH aHTHAEHeJep IlaHeAbJepiMeH TYpPAi-TYCTi aFbIHABIK
LIUTOMETPUSAHBI KOAAAQHABIK [7,17]. XaablkapaablK ychIHBICTapra calikec [4,7,13] Tek 210% KAOHABIK I1Aa3MaAbIK
>KacyIaJapsl JKoHe abeppaHTTsl MMMyHO(peHOTHIII Oap eMaeaymridep FaHa eHrisiaai. ITanuentrep CD56 sxcmpeccrs
JeHTelliHe calikec cTpatndukanuaianasl. bapapk Haykactap VCD MHAYKOMAABIK TepamysichiH aaanl. JKayan IMWG
KpuUTepuiilepi 6oiibIHIIIa OaFadaHAbI koHe OS kanaaH-Meliep KMCHIKTaphbl apKblAbl TaagaHAs! [3,11].

Hotmxeaep. CD56 skcripeccusacer <30% manmeHTTepde OOBeKTHBTI peaKInsaapAblH KOFapbl KOpCeTKimTepi
>KoHe 24 aifzarbl >Kaamsl eMip cypyaid 100% 6aiikaaasr, aa CD56 skcnpeccusace Tepic manmeHTTepae >koHe CD56
sKcnpeccusAcs >30% manmeHTTepde OacTalKbl OTKAa TO3IMAIAIK JKoHe JKaAIlbl eMip CYpyAiH ToMeHAeY TeHAEHIIVCH
>KOFapsl 00aabl. Aaaiija, 0i3aiH sepTTeyiMisge aliblpMaIbIABIKTap CTaTUCTUKAABIK MoHTe >KeTe aamagpl (p=0,31),
MYMKiH HalleHTTepAiH IeKTeyAi yAriciHe OaifaaHbICTHI, Oipak 0i3 Halllap HoTMXKeAepTe KOA KeTKi3y TeHAEeHIIUAChIH
KOPIIl OTBIPMBI3.

Kopoiteiaabl. CD56 sKcrpeccusAchl KOA >KeTiMAi KOChIMINa 004>KaMABIK MapKep 0OABII TaOblLiadbl >KoHe
KOIITiK MueAoMacsl Oap HayKacTapAbl eMAeyai JKeKeAeHAipy YIIiH NaidalaHbLAybl MYMKIiH.

TyiiH cesaep: kenTik Mueaoma, CD56, aFbIHABIK IUTOMETPM, MMMYHO(QEHOTUIITEY, OOAKaM.

Bausinme skcnpeccun CD56 Ha maa3MaTdecKMX KAeTKax y IaliieHTOB C BIlepBbIe
AVIaTHOCTUPOBAHHOM MHOXXeCTBeHHOM MIeA0MO¥
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Pe3some

AKTyaabHOCTb. MHOXecTBeHHass Mueaoma (MM) - 5To reteporeHHoe reMaToAOTMYecKoe 310KaueCTBEHHOe
HOBOOOpa3oBaHIe C Pa3ANYHBIM KAMHIYECKVM TedeHMeM M orseToM Ha Teparmmio [1,2]. K coxxasenmio, MM mo-
Mpe>kHeMy OCTaeTcsA Heus3AedMMBIM 3a0oJeBaHMeM, M pa3HMIla B ITOKasaTeAsx oOmieir brpKmBaemoctu (OB) mn
OespenuausHol BboknBaemoctu (BIIB) y marmeHTOB BapbhupyeTcs B 3aBMCMMOCTM OT TPYIIIBI pucKa. B csasu c
OTPaHNYEHHBIM  JOCTYIIOM K  BBICOKOTEXHOAOIMYHBIM  MOJA€KyASIPHO-TEHeTMYeCKUM  MCCAeJOBAHVLIM A4S
cTpaTuduKanyy IPYII pUCKa OCTaeTCs aKTyaAbHBIM M3ydeHne 0o.Jee AOCTYIIHBIX ITPOTHOCTMYECKNMX MapKepoB, B
YaCTHOCTM, Ha OCHOBE AaHHBIX IIPOTO4YHOI HuroMerpun [1,8].

Hean. lleapio Hamiero mccaejoBaHus OBIAO OLIEHMUTL yposeHb dKcrpeccun CD56 Ha I1aTOAOTMYeCKUX
MAa3MaTUIecKuX KJAeTKaX M UX BAMSAHME Ha 4acTOTy OOBeKTMBHOTO OTBeTa Ha MHAYKIIMOHHYIO Tepanuio u OB y
IallMIeHTOB C BIlepBble BhIIBAeHHO MM.

Martepnaani 1 MeTOABL. MBI ITpOBeAN peTpOCTIeKTUBHBIN OAHOLIEHTPOBLIN aHaAMU3 y 26 BIIepBble BbIsIBAEHHBIX
nanueHTos ¢ MM, mpoxoausiiux AedeHne B HaljnoHaabHOM HaydYHOM OHKOAOTMYecKoM HieHTpe B AcTtaHe, KasaxcraH.
Aas MMMYHO(EHOTUIIMPOBAHMUS I1Aa3MaTMYECKMX KAETOK MBI MCIIOAb30BaAM MHOTOIIBETHYIO IIPOTOYHYIO
IUTOMETPUIO B COOTBETCTBUMU CO CTaHAAPTU3MpPOBaHHBIM ITpoToKoA0M EuroFlow ¢ pekomeHAOBaHHBIMI MaHEASIMU
antuTea [7,17]. B cooTseTcTBMNM C MeXAYHapOAHBIMHI peKoMeHAanusamu [4,7,13] B mccaejosaHme ObLAV BKAIOUEHBI
TOABKO HaIjMeHTs ¢ 0oaee yeM 10% KAOHAABHBIX ILAa3MaTMIECKMX KAETOK U abeppaHTHBIM MMMYHOQpEHOTUIIOM.
ITarinenTs! OBIAM pacIpeAeAeHBl IO YpOBHAM sKcripeccuy CD56. Bee manyeHTs! moaydaau MHAYKIIMOHHYIO Tepamnnio
VCD. OtBet Ha Tepanuio olleHnBaAu B cooTBeTCTBUM ¢ Kputepusimu IMWG, a OB aHaan3uposaan ¢ UCII0Ab30BaHNEM
kpusbix Kanaana-Maiiepa [3,11].

PesyabTaThl. Bricokme mokasarean oObekTmsHOro otseTa 1 100%-Has obOmjas BBDKMBAeMOCTh B TedeHue 24
MecsIes HabAI04aANCh y ManyueHToB ¢ skcupeccuert CD56 <30%, B To BpeMs Kak y HaIlMeHTOB C OTPUIjaTeAbHON
skcrpeccueit CD56 n ¢ sxcripeccuert CD56 >30% uaie Ha®ai04aaach HepsuyHas pedppakTepHOCTh U TEHAEHIIM K
CHIDKeHMIO obmielt BbDKMBaemocTu. OgHaKo B HallleM MCCAeJO0BaHUU pa3ANuMs He AOCTUTAM CTaTUCTUIECKOI
sHaunmoctu (p=0,31), BO3BMO>KHO, 113-3a OTPaHIYEHHOI BEIOOPKM IallMIeHTOB, HO MBI BUAVIM TeHAEHLIMIO K YXYAIIIeHNIO
pe3yAbTaToB.

Boisoabl. Dxcripeccusa CD56 siBaAsieTCsl AOCTYIIHBIM AOTIOAHUTEABHBIM IIPOTHOCTUYECKUM MapKepOM U MOXKeT
OBITh MCII0Ab30BaHA A5 TIe€PCOHAAN3ANY AeU9eHNs TTaleHToB ¢ MM.

Karouesnle caoBa: MHOXKecTBeHHas1 MueaoMa, CD56, mpoTodHas HUTOMeTpHUsl, UMMYHOQEHOTUIIMPOBaHIIE,
IIPOTHO3.
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Tyninageme

Osexriairi. Kaszakcran PecriybamKachIHEIH AeHcayAbIK caKTay >KYiieciH SKaHFBIPTY
JKarJaiblHAa —JAopiXxaHa  YMBIMAApBIHBIH — THiMAidiri OacKapyIIBIABIK — >KoHe
KOMMYHMKATUBTIK  KY3BIpeTTep4iH  gaMy  JeHreiiine  Toyeaai. Ilepconaa
MOTUBAIIVSICBIHBIH JKeTKIiAIKCi3Airi, KagpABIK cascaTTBIH >KYlieci3airi >koHe KociOm
AaMy 94Ci3Airi YiIBIMABIK TYPaKTBLABIKKa acep eTyJe.

3eptrey Makcarbl. Kasaxcran PecmyOGamkachiHAarel JopixaHa yibIMAapbIHAA
KagpAbIK OacKapyAblH ©3eKTi MaceJelepiH aHBIKTay >KoHe aAbIHFaH HITMKelep
Herisinae ¢apmanesTepre apTTBIpy
OaraapaaMachlH FELABIMU HETi3A€y.

3epTTey MaTepuaaaapbl MeH 3icTepi. Seprreyre Kasaxcran Pecrry0amkachbIHbIH

DackapyIsl apHaaraH  OiaiKTiaikTi

19 enipinen 385 dapmariepTuKaablK MaMaH KaTeicThl. Cayaanama Job Satisfaction
Survey (JSS) TtyXXBIpBIMgaMa/blK OarbITTapblHa >KeHe KaApABIK SKOcrapaay
KaFugaTrTapblHa HeTidgeain asipaeHai. AlHbIMaAbliap apachblHAAFBl OallAaHBICTBI
Garasay yurin IlupconnsiH x2 kputepuiti koaganbiagst (p < 0,05).

3eprrey HoTMKeaepi. Kagpapx cascarTeiy 0oaysl MeH yiHbBIMABIK HR-
MpaxkTUKaJdap apacblHAa CTaTHMCTMKAABIK MoHAI OaliaaHbicTap aHbIKTaaabl. HR
cascatsl Oap yibIMAapAa KOCBIMINIA OKBITY ic-1tapaapbIHbiy yaeci 82,3 % Kypaabl,
aa HR cascatsl >xok yiteiMaapaa — 47,7 % (x? = 51,26; p < 0,001). Kaagpaapast Tapty
K9He ycCTall Kaaly ic-iapaJapsl OOMBIHINIA KOPCETKIITep calikecinme 76,7 % >koHe
40,5 % 6042481 (X2 =51,47; p <0,001). OaeymeTTiK >XeHiaAiKTepaiH O0AYEI 4a KaAPABIK
casicaTIieH MaHAi OaitaansIc kepceTTi (x2 = 36,73; p < 0,001).

KopBITBIHABL 3epTTey HaTVKeAepi KaApABIK cascaTTbhlH MHCTUTYLMOHAAABIK
JAeHrelige  eHridiayi YWBIMABIK TYpPaKTBLABIK IIeH IIepCOHAaAABl  AaMBITY
KOPCEeTKIITepiH KYIIeNTEeTiHIH J24eadedi. AAbIHFaH ®SMIMPUKAABIK JepeKkTep
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HeriziHae 6acKapyIIBLABIK KY3LIpeTTepAi 4aMbITyFa OarbITTaaral 120 akaaeMms1abIK

CaraTTBIK MOAYAbAIK OizikTizikTi apTTRIpY Gargapaamacsl a3ipaeHai. barsapaama

KagpABIK MeHeJKMEeHT, KOIIOaCIIbIABIK >KoHe YIBIMABIK THMiIMAiAiK OaFbITTapbIH

KaMTUABI.

TyitiH ce3aep: ¢apMameBTUKAABIK VIBIM, KaApABIK cascaTr, OacKapyIIBLABIK

KY3bIpeTTep, 0iAiKTiAiKTi apTTHIPY, KagpAabIK Kociapaay, HR meneaxmeHT

1. Kipicrmie

Kasipri keseHde AeHcayAablK caKTay >KYlieciHiH
TpaHcdopManysicel  papMarleBTUKAABK —KagpAapAblH
Kociou AaspAbIFbIHA KOMBLAATHIH TajdanrapAsl
aliTapAbIKTall KyIIenTri. /yHHMexysiaik JAeHcayAablk
caxray yibsiMbiHBIH (WHO, 2021) MaaimeTTepi GoiibIHIIa,
¢apmaneBTuKaabK ToXXipubeeri Kareaikrepain 60 %-

JaH  acTaMbl  TeXHUKAABIK  Oy3blAyJapra  eMec,
DacKapyIbLABIK, SKoHe KOMMYHUKAIIMAABIK,
AaFABLAAPABIH, SKeTKiAikci3airine OariAaHbICTBI

TybiHAanasl [1]. DBya aepexrep ¢apMarieBTMKaABIK
yilbIMAapAa TeK KAMHUKAABIK, KY3BIpeTTepAi FaHa eMec,
COHBIMEH Karap OacKapyIIbLABIK KalideTTepAi AaMBITY
Ka>KeTTiAirid AVIKBIHAAVIABI. IIndpaanabpyAbH
JKejeaaeyi KoHe YMBIMABIK, IIpollecTepaiH KypAeaAeHyi
>KafgalipiHAa Oackapymisl OybeH  ¢apMalleBTTepiHeH
CTpaTeTusAAbIK Oliday, KagpABIK >KOCIlapAay JarAblaapbl
Taaan etiaeai. OcprFaH 0OailAaHBICTBI  O1AIKTiAIKTI
apTTHIpy OaFdapAaMadapblH 3aMaHayM OacKapyIIBLABIK,
KypaadapMeH TOABIKTBIPY Ka’KeTTiAiri TybIHAAIl OTHIp.
JerenmeHn, Jactypai Oiaim ©Oepy OarsapaaMaidapsl
MaMaHJapAbIH HaKThI YIIBIMABIK Ka>KeTTiAiKTepiH TOABIK,
eckepe  Oepmeiigi. Kasakcran PecmybamkacsHga
MeAMIVHA >KoHe (apMalleBTMKa KbI3MeTKepAepiHiH
OiaixTiairin apTTHIpYy HOpMaTUBTIK Typrbida Kasakcran
Pecrtybaukacsl JeHcayAblK cakray MUHMUCTpiHiH 2020
KpiaFpl 21 xkeatokcangaret No KPP ACM-303/2020
OylipLIFbIMEH perTededi [2]. ATaaraH Ky>KaT KOCBIMIIIA

Oepy

6ar4apAaMaAaprHb1H KYPpbl4bIMbIHA >KoHE€ Ma3MYHbIHaA

KoHe Popmaabas emec 6iaim

2. MaTepuaaaap MeH daicTep

3epmmey Ouszainvt. 3eprrey 2025 xplaapiH 1
MaychIMBl MeH 1 mriageci apaabIFbIHAA OacCIIbLABIK
Aaya3bIMAapaarsl papMalieBTepre aHOHUMA]L cayalHaMa
KYPri3ydi, KaApABIK MeHeAXXMEHTTIH HpobAeMaablK

Gepy

Cayaanama

acIieKkTidepiH  TaajayApl, Oiaim
asipaeyai

daicTeMeci MeH KYpbIALIMBIH aa1-Papabu aTbIHAAFbI

apHaIbl
OaFaapaaMachiH KaMThIABL.
Kas¥YY-apig Keprizikri TmkaablK KOMHTeTi OexiTTi
(26.09.2024 x. Ne IRB-A883 xaTTama).

KOMBbLAaThIH Oeariaenai. Aaarniaa
OacKapyIIbIABIK — KY3BIpeTTepAi

KaTbICThl HAKTBhI IIPAaKTUKAABIK MEXaHM3MAEP a/liﬂ,e

TaAdanTapAbl
Kyiteai  agaMBITyFa
>KeTKIAIKCI3.

XaaslkapaablK, ToxXipube OiaikTiZikTi apTTHIpY
GaraapaaMadapsl TeK KociOm AarApLaapAbl KeTiagipyre
FaHa eMecC, COHBIMeH KaTap KeIOacIIbIABIK KacueTTepAi
AAMBITY¥a JKoHe YIBIMABIK TYPaKTBLABIKTEI KaMTaMachl3
eTyre DaFbITTaAybl THiC ekeHiH kepcerteai [1]. IInmMuHOB
A.®. >xoHe opinTecTepi >KOFaphl OKYy OpHBIHAH KeiHri
6iaim Gepyai life-long learning Ty>KBIpBIMAaMachl
Heri3iHAe >KaHFBIPTYABIH ©3€KTiAiriH atamn etedi [4]. biaim
Oepy  TpeHUMHITEPI  MeH  KellleHAi  MOAYyAbAik
OarzapaaMajdapably THiMAiairi Gipkarap seprreyaepae
AdAeAeHTeH [5]. XaabIKapaAbIK 3eprreyaep
KOMMYHUKAaTHUBTIK >K9He OacKapyIIBLABIK, AaFAblAapAbIH
MaHBI3ABIABIFBIH pacTaiigbl. Sun Q. >keHe apinTecTepi

Japmanesrepaiy kaciOM  Ky3BIpeTTepiH  KeTiaAipy
KakeTTidirin aramm  kepcerkeH [6]. Typxusagarsl
3epTreyaepae dapMaIAarsl STUKAABIK,

KOIIOACIIBIABIKTBIH YIBIMABIK HOTMKeAepre OH acepi
adaeazenren [7]. Vlopganmsaga Xyprisiaren seprreyae
pecriongentrepaiy 80 %-4aH acTaMbl Y34iKci3 Kacibu
AAMBITY (CPD) OafgapaamMasapbiHa KaTbICy bl
KOAJaFaHBIMEH, YaKbIT I1eH Kap>KBLABIK PecypcTapAblH
IIIeKTeyAiri Herisri kegepriaep pertinge artaaran [8].
Ocplaaitina, XaablKapaablK TaXKipube OackapyIibl OybIH
(apmanesTTepiniy  Kacibn

KY3bIpETTEP iH FBIABIMIL

Heri3ae >KeTiaaipy KaKeTTiAiriH kepceTreai.

Ipikmey  xeAemi. KeJeMi eageri

(apMarieBTHKaABbIK

Ipixrey
KBI3MeTKepaepAiH  0oa’KaMABI
caHbIHa cylieHe OTBHIpHII, 95% ceHiMAidiK AeHreitiHAe
xoHe 5% Kateaik aenreitinge Koxpan d¢opmyaacs
GoripHIIa ecenteadi [9]. 3eprreyre Kasakcranusig 19
OHipiHgeri JAopixaHa ylibIMgapbiHaH 385 pecIIOHAEHT
KaTBICTBL

Cayarnama 3eprrey
GaprpichiHAa papMareBTUKAABIK YITBIMAApAAFbl KaAPABIK,

Backapy

cunammamacnol.

KylteciHig ~ epekmnesikrepin  Oarasayra
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OaFpITTaAraH cayadHama KoaAgaHbiaabl. Cayaanama
AdpixaHa KaApAbIK
>xkocmapaay, HR casicaTsHBEIH 00AyBI, KBI3MeTKepaepAai

Ma3MYHBI YIBIMAQPBIHAAFEI
TapTy >KoHe yCTall Kaly, Kacibm gamy MYMKiHAikTepi,
OKBITy Oarjapaamajapsbl
kaMTBIABL. CypakTapAbl 93ipaey kesinge Job Satisfaction
Survey  (JSS)  Ty>XbIpBIMAaMacbIHBIH  YIBIMABIK
KaHaraTTaHy > KoHe

CUAKTBI  KOpPCeTKilTepAai

GacKkapyIIbLABIK
OoripHIa KypacTeipeiagsl [10-13]. Cayaanama opsic
KYprisiaai. ¢apmarieBTIIKAABIK
MeHeA>KMEeHT KarujaTTapblHa ColiKeC 93ipAeHAl.
Aepekrep Oacrarkpiga
OafrgapAaMacelHAa KOATaAABl >KoHE CaHABIK opMaTKa

acreKriaepin

TidiHAe MasMyHBI

A apiHFaH Excel

3. Hotmxeaep

3eprreyre Kaszakcran PecniydamkacbHbH 19
enipinen 385 ¢apmalleBTMKaABIK MaMaH KaTBICTBL
Pecionaentrepaiy 71,4%-b1 atieasep, 28,6%-b1 epaep
0021451. JKac KYpBLABIMBEI OOVIBIHIIIA KATBHICYIITBLAAPABIH
OaceiM Oeairi 35 >kacka aerninri Torka >katThl (71,2%).
AeHreri 55,6% -  >KOraphl
¢apmanestukaask, 33,2% - opra ¢apMalleBTUKaABIK,
11,2% - >Xorapbl MeAMIIMHAABIK OiziMre me OO0AABL

Biaim OoJIbIHIIIA:

Krismertik  peai OoitbiHma  74,5%-b1  QapmariesT
MeHeAXep, 8,8%-b1 gopixaHa wMmenrepymrici, 10,1%-b1
AopixaHa caTy MeHeAxepi, 6,5%-b1 dapmariesT
cymepBalizep AayasbiMdapbl 00AAbL.

CumnaTramaaslx, Taajay Aepexrepi
KbI3MeTKepAepAiH Kap>KBLABIK JKoHe

keatipiaai. CumaTramasablK — CTaTUCTMKa  dAicTepi
KOAAQHBIABII, aOCOAIOTTIK  >KoHE  CaABICTHIPMaAbl
kepcerkimrep (%)  ecenTeaai.  AJHBIMaabLlap

apachlHAaFbl accouyanyAlapAbl aHbIKTay MaKcaTblHAA
camaaslk Oearizep vymiH IlupconHblH X2 KpurTepwuiii
KoaAaHbLAAbL. Taagay OaphIchiHAA KaApABIK CasCaTTBIH,
6oaysr (HR policy: Oap/>xok) Toyeacis aliHBIMaAbl
peTiHge, (okmITY,
>KeHiAIKTep, Kagp TapTy ic-Iltapajapsbl >KoHe Tarbl Oacka)
Toyeaal
CTaTUCTUKAABIK MOHAIAIK AeHrelii
KaObLAAaHABL.

aa yueMAblK  HR-mmpaxkTtukasap
alflHpIMaAblLAap  peTiHAde  KapacThIPBLAABL.
p < 005 aen

VIIBIMAAQCTBIPYIIBIABIK, KOAAQy AeHreili Oipkeaki emec
ekeHiH kepceTTi. Kap>KbLAbIK KOAjayFa KaHaFaTTaHYAbI
Oarazay  HoTIDKeAepi  OoifbIHINIA (Kecte 1),
pecriongenTTepaiy  33,9%-b1 >KaAaKbl AeHreltiHe
KaHaratTtaHraH, 33,6%-b1 KaHararraHOaraH, aa 32,6%-b1
OeliTapan MO3MIMAHBL YCTaHFaH. bya KepceTKimitep

>KaaaKbIFa KaHaraTTaHy  JeHTeliHiH  TeHrepimcis
KYPBIABIMBIH JKoHe IIepcOoHaa apachlHja MiKipAiH
MOASPU3ALIACHIH KepceTeal. O.eyMeTTiK
JKeHlaaiKTep il 60yl Typaabl cypakka

pecrionAeHTTepAiH 50,3%-b1 OH Kayarl OepreH. bya aepek
MaTepuaaAblK eMec bIHTaJdaHABPY KypaAdapbIHBIH
OapAabIK yiibIMAapAa Oipaeii eHriziAMereHiH KepceTeal.

Kecre 1 - OaeymeTTiK K0aaay AeHreliiH Garaaay

Kepcerkim IMavibis (%)
JKazaaxpira kaHaraTTaHOay 33,6 %
JKazakplra KaHaFaTTaHYABIH OpTallla AeHTeiii 32,6 %
JKasakplra KaHaFraTTaHy 33,9 %
OeyMeTTiK KeHiaJiKTepai 60AybI 50,3 %

Kecibn gamy saemenTrepin Oarasay HaTHKeAepi
OOJIBIHINIA PECIIOHAEHTTEPAIH 68%-bl YIIBIMAApbIHAA
KOCBIMIIIA OKBITY ic-IIapadaphl XKYprisiaeTinin, aa 65%-
Bl Ka4PABIK CasICATThIH pecMU TypAe 6ap ekeHiH pacTaabl

(Cyper 1). Bya xepcetkimTep AspiXaHa yifbIMAapbLIHBIH
6ip Oeairinge
KaABIIITaCKAHbIH,

HR-mnppaxkyprabiM  91eMeHTTepi
ajzaiiga oaapaplH Tapaady JeHreni

TOABIK KAMTYABI KAMTaMachl3 eTIIeNTIHIH KepceTeai.
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Cyper 1 - Kaci6n gamy saemeHnTrepi

Tazsayaslr  MaHBI3ABL  OarbITBl  AdpixaHa
YIIBIMAQpBIHAAFB  KoCiOM KOMMyHUKanus —JeHTeifiH
Oarazay 00aabl.  3epTrey JepekTepi  OOIbIHIIA
pecIioHAeHTTepAiH 39,6%-b1 YIBIMIITIAIK

KOMMYHMKaIIVISHBI KOFaphl AeHrerije OaraaaraH, 28,9%-
Bl OpTama JeHreiige, aa 31,5%-b1 TeMeH AeHreiige Jen
KepceTkeH. bya kepceTkimTep yiibIMAapAblH IIaMaMeH
ywren  OipiHge — OacKapyIIBLABIK-KOMMYHUKATHUBTIK
e3apa 9peKeTTeCcyAiH >KeTKiAiKCi3AiriH cumarTanAabl.

KoMMyHUKanms — aeHreiiHig  MyHJall  KYPBLABIMBI
KOPIIOpaTUBTIK Ma3AEHUETTi HBIFalTy SKoHe
KOMMYHMKaUVIAABIK, ~KY3BIPETTepiH >Kyliedi AaMBITy
Ka’KeTTiAiTiH KepceTei.

Kaapanix casiCaTThIH YIBIMABIK, HR-
IIpaKTUKalapMeH e3apa DaitaaHbICHIH Oarazay

MakcarbiHga IIupcoHHBIH X2 KpuTepuili KOAAaHBLAABI
(Kecre 2).

Kecre 2 - Kaapabix cascarTbiy yiibiMABIK, HR-TIpakTHKasapbIMeH CTaTUCTUKAABIK, OaliaaHbIChI

B KaapapIk casicat KagpapIk casicat )
AviHBIMaabIAAD Gap(n=232) KOK(N=153) X df P
O/eyMeTTiK KeHiaaikTep Oa 146 48
Y b oab 36,73 1 <0,001
O/eyMeTTiK KeHiaAiKTep >KOK 86 105
Koceimima okpITy XKyprisiaeai 191 73
EYP 51,26 1 <0,001
Kocsimina oKbITY Kyprisiameniai 41 80
Kaap tapty/ycran xaay ic-1mrapaaapst 178 2
bap 51,47 1 <0,001
Ic-mapaaap koK 54 91
AApIHFaH HOTMKeJep KaapAbIK — CascaTThIH 94€yMEeTTIK  KOA4ay JKeHe Kagp  TYPaKTbLABIFbIH

6oaysl yipiMgarel  HR-mpakTmkazapaply  AaMybIMeH
CTaTUCTUKAABIK TYpPFbIJaH MOHAI OalldaHBICTHI eKeHiH
aHpIKTagplk. Kagpaplk  casgcaT ITleH — 94eyMeTTiK
JKeHiAAIKTep apachlHAarbl OalflaHbIC CTaTHCTMKAABIK
TYPFBI4aH >KOFapbl MaHAL 60aabI (x?=36,73; p<0,001). HR
casicaTel  Oap  yiibIMgapda  94€yMeTTiK  KoaJay
alTapABIKTall >Kui eHrisiareni Oaiikaaapl. Kocwmina
OKBITy ic-mapaaapsl OOIfbIHINA Ja yKcac 3aHABLABIK
aHbIKTaa4b! (X?=51,26; p<0,001): KagpAaBIK cascaTbl Oap
yilBIMAapAa KbI3MeTKepAepAiH OiaikTiairin apTTeIpy
IapaJappl  Xylieai Typae
tipkeaai. CoHgaii-ak KagpaapAbl TApTy XKoHe yCTall Kaay
ic-mapaaapsl

¥I7II)IM,Z|,aCTI)Ip bIAaTBbIHBI

OOIBIHIIIA Ja CTAaTMCTUKAABIK MOHAL
acconmanus aHbikTaaael (x?=51,47; p<0,001). bya HR
casicaTbhl YUBIMABIK TYPaKThIABIKTEI KaMTaMachl3 eTyAiH
KYPBIABIMABIK MeXaHU3Mi peTiHAe KbI3MeT eTeTiHiH
kepceredi. HR cascater Oap yiibIMgapaa OKBITY,

KaMTaMachl3 eTy KypaaJapbl alTapAbIKTall >Kylieai

CUIIaTKA 1e.
AlHBIMaAbLAQD apachbIHAATEI OariaaHBbIC

ITnmpconns X2 KpuUTepuili OOMBIHINA CTATHMCTUKAABIK

MaHAl Ooapin aHbIKTaaasl (p < 0,001). bya xaapabix

casicatTely  Ooayel  yiibiMAarel  HR-mporecrepain
KYPBLABIMAAAYy — AeHTelliMeH  OailAaHBICTBI — eKeHiH
Kepcereai.

Cyper 2-ae HR cascarpiHpl, ~— OoaybHa
OalAaHbICTHI YIBIMABIK, HR-npakTnkaaap by
CaABICTBIPMAAbl  KOPCETKIIITEpi MalbI3ABIK — yaecTe
YCBIHBLAFaH.
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Kagpiblk cascaTka 6aninaHbICTbl YbiMAbIK HR-NpakTukanap
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Cyper 2 - KagpabIk casicaTThiH 00AybiHa OariaaHbICThI YibiMABIK, HR-IIpakTikaaap AbIH caabICTBIpMaabl
kepcetkinrrepi (%)

HR cascarer Gap >xoHe HR cascater KoK
yiBIMAap  apachiHAAFBl  CAABICTHIPMaabl  Taajay
yitbiMAblK  HR-mpakTukasapaply  g4aMy — aeHreliiHae
ezeyAi alipIpMaIbLABIK 6ap ekeHiH kepcerTi. HR casicaTs
Oap yiibIMgapAa: KOCBIMIIA OKBITY ic-IIapadapbIHBIH

4. Taakbraay

Xyprisiaren sepTrey gopixaHa yiibIMAapbIHAAFbI
KagpABIK ~ casgcaTTely — Ooayel  yiibiMAblK  HR-
IIpaKTUKalapAbIH Aamy AeHreliiMeH
OaliAaHBICTHI eKeHiH kepceTTi. [InpconHsIH X2 KpuTepniii
OolibIHINIA KaAPABIK CasicaT IIeH 91eyMeTTiK KeHiaaikTep,
KOChIMIIIa OKBITY, COHAAl-aK KaapAapabl TapTy >KoHe

TiKeAemn

yCTan Kaady ic-IllapaJapbl apachlHAa CTaTUCTUKAABIK,
MoHAlI OaliaaHbicTap aHbKTaadpl (p < 0,001). bya
KaApABIK cascaTTbhl (PopMaaAbl Ky>KaT peTiHAe FaHa
eMmec, YMBIMABIK, Backapy MexaHU3MAepiHiH
KYPBLABIMABIK HeTi3i ekeHIH Jaaeadeiiai. AAbIHFaH
HOTIKedep XaAbIKapaAblK 3epTTeyJepMeH  Yiilecei.
Eypomaasix aBTopaap ysaikcis kacion gamy (life-long
education)
KYPBLABIMAAPBIHBIH OOAYBI YIBIMHBIH TYpPaKTBLABIFBIHA

Mozeai MeH MHCTUTYyIMOHaaaplk HR
JKoHe KagpAblK THUIMAiZIKKe BIKIaA eTeTiHiH aTal
kepceteai [3]. CPD GaraapaamaaapbIHbIH XKylieaiairi Tex
0iaimMAl >KaHapTyMeH IleKTeAMeli, 0acKapyIIBLABIK JKoHe
YIBIMAACTBIPYIIBIABIK, KY3LIpeTTepAi KaAbIITacTHIPYFa
OarpITTaays! Thic [14,15].

bisain seprrey gepexrepi HR casicarer Hap
yiibIMdapAa KOCBIMINA OKBITY Kepcerkimrepi 82,3%
GoaranbiH kepcetti, 0ya HR cascarsr koK yiibiMaapra
KaparaHda egayip >xorapel. bya Driesen [16] aran
KOpCeTKeH MHCTUTYLMOHAAABIK KO0A4dy (PaKTOPBIHBIH

Xyprisiayi — 82,3%; kagpaapAbl TapTy >KoHe yCTall Kaay
mapajdapel  76,7%; 9AeyMeTTiK >KeHiaAiKrepaiH 00aybI
62,9%. Aa HR cadcarsr ok yibpIMAapga ©Oya
Kepcetkimrep cavikeciHie 47,7%; 40,5%; >xane 31,4%
0044BI.

MaHBbI3ABLABIFBIH pacTaliAbl YIIBIM JeHTelliHAe KoaJay
O6oamaran kargaiiga CPD-re kaTpicy TeMeHJeNA.
CoHbIMeH Karap, 3epTTey HoTrKeAepi ¢papMarieBTTepAiH
eaeyai 6eairinge KOMMYHUKAIUAABIK AeHTeiiiH opTaliia
HeMece TeMeH eKeHAiriH kepceTri (31,5% TemeH aeHreit).
Bya Mertens >xome opinrectepinig «soft skills» —
Oackapy >koHe KOMMYHMKaUWAABIK — JAaFAbLAapabl
AaMBITYABIH MaHbI3AbLABIFBI TypaAbl TY>KBIPbIMAapbIMEeH
carikec keaeai [17]. AJencayablk cakray >KylieciHae
GacKapyIIbLABIK, KY3bIpeTTep KAVHWKAABIK,
JAafaplaapMeH KaTap AaMBIThLIAYBI Tric. @apMaliesrepaiH
65%-pmBIH HR cTpaTermsaapapl a3ipaeyre KaThICyFa
AaiibIH eKeHAIriH 0iaaipyi MHKAIO3MBTI KOIIOACIITBLABIK
KaFugalapbliHa carikec keaedi [18]. bya kaapasik backapy
nporecine TapTy
TYPaKTBIABIKTHI Ky IETETiHIH KopceTeai.
3eprreyaep CPD
OaraapaaMajdapblHa KaTbICy KaciOm ecyre, MaHCANTBIK,
Aamyra KacueTrepain
KaJbIIITaCyblHa BIKIIaA eTeTiHiH Joaeadeiiai [6]. Qaisi
JKoHe opimTecTepiHiH 3eprTTeyiHde ¢apmarieBrepain
84,7%-p1 CPD ¢opmaTTapbIHEIH UKeMCi3Airin keaepri
petinae Oisaig  3seprreyimizge
aHbIKTaAfaH KYpPbBIABIMAAAFaH, MOAYAbAIK —TociaAiH

KBI3MeTKepaepai YMBIMABIK,
XaabIKapaabIK,
SKoHe KOIIIOACIITBIABIK,

araraH [8]. bya

©3€KTiAIrH KyIIenTeai.
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Ocpiran  0aliaaHBICTBI  KaAPABIK — CasCaTTaFEI

aHEBIKTaAFaH aliMakTap  HerisiHge
«PapMalleBTNKaABIK YIbIMAapJda KaapABIK OacKapyasl
XeTiagipy»  arrer 120 caFraTThIK
apTTHIPY 93ipAeHAi.

baraapaama ym MoAayAbaik OAOKTaH Typagbl >KoHe

1Ipo0.AeMaabIK,

aKaAEeMUSIABIK,
OiaikTiAIKTI OaraapaaMacsl
CTpaTerusAbIK >KOcllapAay, IlepcoHaaAbl Oarasay, HR-
Toyekeadepai Oackapy, KeIOacIIbIABIK, JafFAbLAapAbl
AaMBITy  OaFBITTapbIH bargapaamaHbg
KP  Aencayabik
HOpMaTUBTIK akriaepine [19-23] >xene AAY men FIP

KaMTUABL

Ma3MYHBbI cakTay MMUHUCTPAIriHiH

5. KOpBITbIHADBI

XKyprisiaren seprrey nHaTmkeaepi Kazaxcran
PecryOamkaceHAaFBI AopixaHa yiBIMAApBIHAA KaApPABIK
cascaTThIH 60AyBI YiBIMABIK HR-ipakTKaaapAsH gamy
AeHrelliMeH  CTaTUCTUKAABIK  TYpPFBIAAH MaHAi
OariaaHbICTHI ekeHiH kopceTTi (p < 0,001). HR casicatsr 6ap
yilbIMAapAa KOCBIMIIIA OKBITY, 94€YMeTTiK K0AJay >KoHe
KaapAapAbl TapTy/ycTarl Kaay
alTapABIKTall >KMi >Ky3ere achlpblAaThIHBI aHBIKTaAABL.
CoHbIMeH KaTap, KOMMYHMKAIUs AeHTeliHiH Oipkeaki
eMecCTiri MeH Kap>KbLABIK MOTMBaIVs KOPCeTKIIITepiHiH
HOAAPU3alMACH OacKapyIubl OybIH ¢apMalleBTepiHiy
DacKapyIIbIABIK >KoHe KOMMYHMKATUBTIK KY3bIpeTTepiH

ic-Imapaaapsl

AaMBITY KasKeTTiriH aliKbIHAAABL. AabIHFaH
SMIIMPUKAABIK ~JAepeKTep Heri3iHAe CTpaTernsiAbIK
KagpAblK >Kocnapaay, HR-Teyekeagepai ©Oackapy,

KOMMYHMKalMAABIK MeHe KMeHT >KoHe KOIIOaCIIbLAbIK,
Ky3bIpeTrTepai KaMTUTBIH 120 akageMmsABIK caraTTBIK
MOAYAbAIK 014iKTiAiKTi apTTHIpY OaFJapAaMachl FELABIMIU
TYpFblAaH Herizgeaai. 3epTTey HoTIVIKeAepi
KypoabiMgaaran CPD  Mogeain eHrisy  yibIMABIK

OaeomeT

ychiHBIMAapbiHa [1,24]  calikec MyHaait

KeIlleHAl TaCiA KaApABIK TYPaKTBIABIKTBHI KaMTaMachl3

eTyTe, apTTHIPYFa
(¢apManeBTHKAABIK ~ KBI3MET callachlH >KaKcapTyra

a3ipaeHal.

YUBIMABIK ~ TUiMALAIKTI >KoHe
OarpITTaAFaH.

3epTTeydiH IIeKTeyaepi peTiHae aepeKTepaid
e3iHAiK Oarasay HeriziHAe >KMHaAYBI >KoHE 3epTTeyAIH
KeazeHeH (cross-sectional) ausariHaa xyprisiayi cebemnri
cebern-caaZapAblK, Oaif1aHBICTApABl TOABIK AdAeAJAeY

MYMKiH €MeCTIriH arar OTKeH >KOH.

TYPaKTBIABIKTEL  apTTHIPYABIH FBIABIMU  HeTi3AeATeH
MexaHI3Mi 004a aaaThIHBIH KOpceTeai.
Myaaeaep KaKTBIFBICBL. ABTOpAap MydJaeaep

KaKTBIFBICBIHBIH JKOKTBIFBI TypaAbl MaAiMAeAi.

Kap:xblaaHabIpy. Kap:kblaanaspy
KYPprisiameai.

3epTTeyain AIIBIK THIFBL. MaxkaaaHbIH
Ma3MyHBIHA aBTOpAap >KayarThl.

ApTopaplk  yaectep. Ty>KpIphIMJaMachiHa

KockaH yaeci - Axnendasanos C.b., Kaasikosa A.C.,
Typrymbaesa A.A.; FprabiMu ausaris - JKaknmnoekos K.C.,
TyprymbaeBa A.A. Kyaaitbepren A.O., MaaiMaeHTreH
FBIABIMIU 3epTTeyaepai opbiHAay - Jsxuendasanos C.b.,
Kaapikosa A.C., JKaxnntexos K.C., Typrymbaesa A.A.,
Kyaaiibepren A.O,; MaAiMAeATeH FBLABIMU
3epTTeyAepain MHTepIperauyscs - Axuendasanos C.b.,
Kaapikosa A.C., JKaxknnbexos K.C., Typrymbaesa A.A.,
Kyaaiibepren A.O.; FBIABIMU MaKaAaHBIH KYPBIABIMEI -
Axxunendaaanos C.b., Kaasikosa A.C.
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XapaxTep KagpOBOI IMOANTUKI I OTPaHNYEHHBIEe MEXaHU3MBI ITPOQeCcCrOHaAbHOTO Pa3BUTIAI HETATUBHO OTPasKalOTCsA
Ha OpraHM3alIOHHON YCTOMYBOCTIA.

Ileanb. BoriBuTh akTyaabHbIe Ipo0AeMBI KagpOBOTO YIIpaBAEHNUs B alTeYHBIX OpraHM3alysx PecrryOamkm
Kasaxcran 1 HaydHO OOOCHOBATH IIPOTPAMMY IIOBBIIIEHN I KBaAN(pUKaI 4451 PyKOBOAAIINX (papMarieBTOB Ha OCHOBE
ITOAY9IE€HHBIX DMIIVPUIECKUX AaHHBIX.

Marepuaaer 1 MeTOABL. B mccaepoBanmy npunaan ydactue 385 papmarieBTHUecKux crienyaancra us 19
pernonos Peciybankn Kazaxcran. CO0p AaHHBIX OCYIIIECTBASACS C MCIIOAb30BaHMEM CTPYKTYPHPOBAHHON aHKETEHI,
paspaboTaHHOI Ha OCHOBe KOHIIENTyaABHBIX HampasaeHuit Job Satisfaction Survey (JSS) m mpuHINIIOB KagpOBOTO
IIIaHMPOBaHM B alITeYHBIX OpraHM3alsx. /s OIJeHKN B3aMOCBsI3ell MeXKAY ITepeMeHHBIMIY IIPUMEHSIACS KpUTEePUIL
ITnpcona X2 (p <0,05).

PesyabTatel. BrIsBAeHBI cTaTHCTMYECKN 3HAYMMBIE CBSI3V MEXAY HaAW4dMeM KaapOBOI ITOAUTUKA U YPOBHEM
pasBuTus opraHmsanMoHHbIX HR-mpaktmk. B oprammsammsax ¢ ¢(opMaanM3oBaHHON KaApOBOI ITOAUTHUKON
AOIIO/HNUTeAbHbIe OOyJaIoIIye MepOIIPUATIS IIPOBOANANCE B 82,3 % cAydaeB, TOrAa KaK B OpraHM3ansix 6e3 KaapoBoil
noantukn — B 47,7 % (x> = 51,26; p < 0,001). MeponpusaTus HO HNpUBAEYEHMIO M YyAep>KaHUIO IIepCcoHala
p€eaan30BBIBaANICh COOTBETCTBEHHO B 76,7 % u 40,5 % caydaes (x2 = 51,47, p < 0,001). Taxkxe ycraHOBA€Ha 3HaYMMast
accoumanus MeXAy KaAdpOBOIi IIOANTUKON M HaAU4MeM COLMaAbHBIX ABIoT (X2 = 36,73; p <0,001).

3akarouenne. [loaydeHHble pesyabTaThl CBUAETEABCTBYIOT O TOM, YTO MHCTUTYIIMOHAaAbHOE BHeApeHIe
KaApOBOM IIOAUTUKM CIIOCOOCTBYeT IIOBBIIIEHMIO OPTaHM3allVIOHHON YCTOMYMBOCTM U PasBUTHIO IlepcoHala. Ha
OCHOBaHMM ®SMIMPUYECKUX JaHHBIX padpaboTaHa MOAyAbHas IporpaMMa IIOBBIIIEHMSI KBaAMPUKaLIIU
NpPOAOAKUTEABHOCTEIO 120 akageMMuyecKuX 4acoB, HallpaB/AeHHas Ha pa3BUTHe YIIPaBAeHYeCKUX KOMIIeTeHLIMIA.
ITporpamma oxBaTbIBaeT HallpaBAeHIS KaApOBOTO MeHEAKMEHTa, ANAEPCTBA I OPTaHU3aLVIOHHON 9PQPEeKTUBHOCTIA.

KaroueBble caoBa: amTeyHas oOpTraHM3allMs, KadpoBasl IIOAMTHKa, yIpaBAeHUecKue KOMIIeTeHIINN,
IIOBBIIIIEHNe KBaAuduKanuy, Kagposoe raanuposanne, HR-meHe xMeHT.

Improvement of the system of advanced training of pharmacists of the management level
of the Republic of Kazakhstan

Syrym Jivenbalanov !, Assem Kalvkova 2, Kairat Zhakipbekov 3, Aknur Turgumbavyeva ¢,

Aziza Kudaibergen >

1 PhD, Department of Fundamental Medicine, Al-Farabi Kazakh National University, Almaty, Kazakhstan
2 PhD, Associate Professor, Head of the Department of Basic Medicine, Al-Farabi Kazakh National University, Almaty, Kazakhstan
3 PhD, Associate Professor, Head of the Department of Organization, Management and Economics of Pharmacy and Clinical Pharmacy,
Asfendiyarov Kazakh National Medical University, Almaty, Kazakhstan
4 PhD, Associate Professor, Department of Fundamental Medicine, Al-Farabi Kazakh National University, Almaty, Kazakhstan
5 Master's student, Department of Fundamental Medicine, Al-Farabi Kazakh National University, Almaty, Kazakhstan

Abstract

Relevance. In the context of healthcare system modernization in the Republic of Kazakhstan, the effectiveness
of pharmacy organizations increasingly depends on the level of managerial and communication competencies.
Insufficient staff motivation, unsystematic HR policies, and limited professional development mechanisms negatively
affect organizational stability.

Aim. To identify current challenges in workforce management within pharmacy organizations of the Republic
of Kazakhstan and to substantiate a competency-based continuing professional development (CPD) program for
pharmacy managers based on empirical findings.

Materials and methods: The study involved 385 pharmaceutical specialists from 19 regions of Kazakhstan. Data
were collected through a structured questionnaire developed based on the conceptual domains of the Job Satisfaction
Survey (JSS) and principles of workforce planning in pharmacy organizations. Associations between variables were
assessed using Pearson’s chi-square (x?) test (p<0.05)

Results. Statistically significant associations were identified between the presence of HR policy and the
development of organizational HR practices. In organizations with formal HR policy, additional training activities were
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implemented in 82.3% of cases compared to 47.7 % in organizations without HR policy (x2=51.26; p <0.001). Recruitment
and retention activities were reported in 76.7% versus 40.5%, respectively (x2=51.47; p <0.001). A significant association
was also found between HR policy and the availability of social benefits (x2 = 36.73; p <0.001).

Conclusion. The findings demonstrate that the institutional implementation of HR policy significantly
strengthens organizational stability and workforce development indicators. Based on the empirical results, a 120-hour
modular CPD program aimed at developing managerial competencies was designed. The program covers workforce
management, leadership, and organizational effectiveness domains.

Keywords: pharmacy organization, HR policy, managerial competencies, continuing professional development,
workforce planning, HR management.
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Abstract

Introduction. Hemophilia is a rare X-linked hereditary bleeding disorder requiring

lifelong, resource-intensive, and multidisciplinary management. Despite substantial
therapeutic advances, clinical outcomes are largely determined by the effectiveness
of the organizational model of healthcare delivery. Standardized and
psychometrically validated instruments for the quantitative assessment of
organizational mechanisms in hemophilia care remain limited.

Objective. To develop and psychometrically validate a structured questionnaire for
assessing organizational mechanisms of medical care delivery for patients with
hemophilia and to identify systemic, economic, and interlevel barriers affecting the
functioning of the care model.

Methods. A methodological study was conducted following established instrument
development procedures, including conceptual framework development, item
generation, expert assessment of content validity, pilot testing, and statistical
evaluation of psychometric properties. The questionnaire was structured into four
conceptual domains: clinical competence of healthcare professionals; referral
pathways and interlevel coordination; organizational governance model; and
accessibility of pharmaceutical provision and replacement therapy. The pilot study
included 55 physicians involved in hemophilia care. Internal consistency was
assessed using Cronbach’s alpha coefficient. Construct validity was examined

Astana Medical Journal, 2026, 1, 126
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through exploratory factor analysis with Varimax rotation. Sampling adequacy was
evaluated using the Kaiser-Meyer-Olkin (KMO) measure and Bartlett’s test of
sphericity.

Results. The overall internal consistency of the questionnaire was high (Cronbach’s
a = 0,870), indicating strong reliability. Domain-specific a coefficients ranged from
0,672 to 0,843. The KMO measure was 0,761, and Bartlett’s test was statistically
significant (p < 0.001), confirming the suitability of the data for factor analysis.
Exploratory factor analysis identified four factors with eigenvalues greater than 1,
explaining 78,11% of the total variance. Factor loadings for the majority of items
exceeded 0,70, supporting the multidimensional structure of the instrument.
Conclusion. The developed questionnaire demonstrated satisfactory psychometric
properties, including high overall internal consistency and an empirically supported
multidimensional factor structure. The instrument may serve as a standardized tool
for the quantitative evaluation of organizational mechanisms in hemophilia care and
may contribute to strategic planning, resource optimization, and system-level
improvement in the management of rare diseases.

Keywords: hemophilia, questionnaire, organizational mechanisms, psychometric

validation, healthcare organization.

1. Introduction

Hemophilia is a rare X-linked hereditary
disorder of hemostasis caused by deficiency of
coagulation factor VIII (hemophilia A) or factor IX
(hemophilia B), resulting in an increased tendency
toward spontaneous and post-traumatic bleeding,
predominantly affecting joints and soft tissues. The
disease is characterized by a chronic progressive course
leading to hemophilic arthropathy, reduced functional
status, and impaired quality of life, thereby imposing a
substantial social and economic burden on healthcare
systems and patients’ families [1].

According to the World Federation of
Hemophilia, hundreds of thousands of patients with
hemophilia are recorded annually in the global registry;
however, the true prevalence of the disorder is likely
considerably higher due to underdiagnosis, limited
access to laboratory diagnostics, and the absence of
comprehensive national registries in several countries
[2,3]. The disease burden is particularly pronounced in
resource-constrained settings, where patients frequently
encounter delayed diagnosis, irregular access to clotting
factor concentrates, and a lack of specialized treatment
centers.

Contemporary therapeutic strategies have
markedly improved the prognosis of hemophilia. The
standard of care for severe forms consists of prophylactic
administration of clotting factor concentrates with
individualized dosing based on pharmacokinetic
parameters [4,5]. The development of extended half-life
factor products and the introduction of bispecific

monoclonal antibodies, such as emicizumab, have
significantly reduced bleeding rates, decreased the risk of
disability, and improved treatment adherence [6-8].
Furthermore, advances in gene therapy offer promising
prospects for long-term correction of the underlying
coagulopathy.

Despite substantial therapeutic progress, clinical
outcomes in patients with hemophilia are determined not
only by pharmacological innovations but also by the
effectiveness of the organizational model of healthcare
delivery [9,10]. For rare diseases requiring lifelong
management, the structural
components of the healthcare system are of critical
importance. These include clearly defined referral
pathways, availability of specialized centers, continuity

and process-related

of drug supply, standardized laboratory monitoring,
functional patient registries, integrated digital systems,
and effective coordination across primary, secondary,
and tertiary levels of care [11,12]. In resource-limited
environments, the organizational architecture of the
healthcare system ultimately determines equitable access
to treatment, sustainability of drug supply, and the
timeliness of prophylactic therapy.

In international practice, clinical guidelines for
the diagnosis and management of hemophilia have been
extensively  developed;  however, standardized
instruments for the systematic assessment of
organizational mechanisms of care delivery remain
limited [13]. The majority of studies have focused on
clinical efficacy of therapeutic interventions,
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pharmacoeconomic  analyses, and
outcomes, and managerial
dimensions such as allocation of financial resources,
centralized procurement models, interlevel coordination
of care, and pharmaceutical supply logistics, have rarely

quality-of-life

whereas  structural

been subjected to quantitative and psychometrically
grounded evaluation.

The absence of a unified and psychometrically
validated instrument hampers objective comparison of
healthcare organizational models, limits the assessment
of resource allocation efficiency, and constrains the
analysis of associations between managerial decisions
and clinical outcomes.

The development of a reliable and validated tool
would

for evaluating organizational mechanisms

2. Materials and Methods

This study was designed as a methodological
investigation aimed at developing and psychometrically
validating a questionnaire to assess organizational
mechanisms of medical care delivery for patients with
hemophilia. The study design adhered to contemporary
recommendations for the development of measurement
instruments in healthcare and comprised the following
stages:
generation, expert review, pilot testing, and statistical

conceptual framework development, item
evaluation of the instrument’s psychometric properties.
The questionnaire was developed within a
structural process framework for health system analysis,
which encompasses the assessment of organizational
structure, care delivery processes, and managerial
mechanisms. The content of the instrument was informed
by current clinical protocols for the diagnosis and
management of hemophilia, standards of hematological
care, regulatory documents governing pharmaceutical
provision, and a comprehensive review of national and
international scientific addressing
organizational aspects of hemophilia care. In addition,
expert consultations were conducted with hematologists
and healthcare management specialists to ensure the
relevance and contextual appropriateness of the

literature

instrument.

The initial pool of items was generated through a
systematic review of the literature and structured expert
discussions. The questionnaire comprised a socio-
professional section and thematic domains addressing
clinical, organizational, and managerial components of
the healthcare system for patients with hemophilia. A
five-point Likert scale (ranging from 1 “strongly disagree”
to 5 “strongly agree”) was applied to selected statements,
enabling quantitative assessment of organizational and

facilitate the transition from descriptive analyses to a
quantitatively substantiated framework for assessing the
effectiveness of hemophilia care systems. Such an
instrument could provide an evidence-based foundation
for strategic planning, informed managerial decision-
making, optimization of resource distribution, and
enhancement of transparency in healthcare delivery
processes.

The aim of the present study was to develop and
psychometrically validate a questionnaire designed to
assess organizational mechanisms of medical care
delivery for patients with hemophilia, and to identify
systemic, economic, and interlevel barriers affecting the
functioning of the care model.

professional characteristics. The instrument also
included dichotomous questions, multiple-choice items,
and one open-ended question designed to elicit
qualitative suggestions for improving the care delivery
model.

Content validity was evaluated by an expert
panel consisting of specialists in hematology and
healthcare management with a minimum of 10 years of
professional experience. Experts assessed the relevance,
clarity, and domain alignment of each item. Based on
their feedback, selected items were refined and the
overall structure of the questionnaire was optimized.

The final instrument was structured into four
conceptual domains reflecting: (1) clinical competence of
healthcare professionals; (2) referral pathways and
coordination; (3) organizational and
governance aspects of the care system; and (4)
provision  and

interlevel

accessibility  of
replacement therapy for patients with hemophilia. Scale-
based items were used to assess internal consistency and

pharmaceutical

to perform exploratory factor analysis in order to
empirically examine the proposed domain structure.
Pilot testing was conducted among healthcare
professionals involved in the care of patients with
hemophilia. The primary objective of this phase was to
evaluate the clarity of item wording, the logical coherence
of questionnaire sections, and the overall time required
for completion. Based on the feedback obtained, editorial
revisions were clarity,
comprehensibility, and usability of the instrument.

implemented to enhance

Eligibility criteria included direct professional
involvement in the management of patients with
hemophilia and voluntary consent to participate in the
study. The survey was administered anonymously; no
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personally identifiable information was collected or
processed.

The reliability of the scale-based sections of the
questionnaire was assessed using Cronbach’s alpha
coefficient to evaluate internal consistency. Values of a >
0.70 were interpreted as indicative of an acceptable level
of internal consistency. Construct validity was examined
through exploratory factor analysis with Varimax
rotation to identify latent factors and to assess the
correspondence between the empirical factor structure
and the underlying theoretical model. The suitability of
the data for factor analysis was determined using the

3. Results

To ensure content validity, the questionnaire was
submitted to an expert panel comprising specialists in
hematology and healthcare management. Experts were
asked to evaluate the relevance of the items to the
proposed conceptual framework, the clarity of wording,
and the absence of logical overlap between domains.
editorial
revisions were introduced, selected items were refined,

Following expert review and consensus,

and redundant statements were removed.

A total of 55 physicians involved in the
management of patients with hemophilia at different
levels of healthcare delivery participated in the study.
The sample included professionals from both outpatient
and inpatient settings, thereby enhancing the
representativeness of perspectives across
organizational contexts of care provision.

Participants occupied diverse functional roles
within  the patients with
coagulopathies, including consultation,
specialized follow-up, inpatient management, and
complication monitoring. Consequently, the collected
data reflect a comprehensive perspective of practicing

varying

system of care for
primary

clinicians on organizational mechanisms of care delivery,

Kaiser-Meyer-Olkin (KMO) measure of
adequacy, while the statistical justification for factor
extraction was confirmed by Bartlett’s test of sphericity.
Statistical analyses were performed using SPSS software

(version 30.0).

sampling

The study was approved by the Local Bioethics
Committee of the Research Institute of Cardiology and
Internal Medicine (Protocol No. 1, dated February 3,
2026). Completion of the questionnaire was considered as
consent to

confirmation of voluntary informed

participate in the study.

taking into account differences in resource availability,
referral pathways, and interlevel coordination.

The psychometric analysis included 21 scale-
based items of the questionnaire, grouped into four
conceptual domains. Socio-professional characteristics of
respondents and multiple-choice
identifying systemic barriers were analyzed descriptively
and were not included in the calculation of internal

items aimed at

consistency, as they did not represent a single latent
construct.

Table 1 presents the results of the internal
consistency assessment of the questionnaire domains
using Cronbach’s alpha coefficient. The analysis was
conducted both for individual thematic domains and for
the overall scale.

The overall consistency of the
questionnaire was high (Cronbach’s ae = 0.870), indicating

internal

strong reliability and satisfactory homogeneity of the
included items. This result confirms the psychometric
robustness of the developed instrument and supports its
use as a valid tool for the comprehensive assessment of
organizational mechanisms in the delivery of medical
care for patients with hemophilia.

Table 1 - Internal Consistency Indicators Across Questionnaire Domains

. No. of Mean inter-item Corrected item—total aif item deleted
Domain . Cronbach’s « . .
items correlation correlation (range) (range)

Clinical competence 5 0.775 0.45 -0.05 t0 0.79 0.646-0.908
Referral and interlevel | 0.842 0.52 0.07 to 0.82 0.774-0.916
coordination
Organizational =~ model 0.870

5 0.843 ’ 0.55 0.26 t0 0.82 0.762-0.901
and governance
Therapy accessibility
and pharmaceutical 5 0.672 0.38 0.29 to 0.64 0.525-0.688
provision
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The analysis of internal consistency across
domains demonstrated Cronbach’s alpha coefficients
ranging from 0.672 to 0.843. The highest reliability indices
were observed in the domains Organizational Model and
System Governance (a = 0.843) and Referral Pathways
and Interlevel Coordination (a = 0.842), indicating
substantial homogeneity of items within these scales. The
Clinical Competence domain demonstrated a satisfactory
level of internal consistency (a = 0.775).

In the domain Pharmaceutical Provision and
Accessibility of Therapy, Cronbach’s alpha was 0.672,
which is considered acceptable for research instruments
addressing complex organizational and managerial
constructs and may reflect the multidimensional nature
of the underlying concept.

Mean inter-item correlations ranged from 0.38 to
0.55, corresponding to optimal values for scales
measuring constructs of moderate breadth. Corrected
item—total correlations predominantly exceeded 0.40. The
removal of individual items did not result in a
meaningful increase in Cronbach’s alpha in most
domains, indicating structural stability and coherence of
the scales.

The suitability of the data for factor analysis was
confirmed by the Kaiser-Meyer-Olkin measure of
sampling adequacy (KMO = 0.761) and a statistically

significant Bartlett’s test of sphericity (x? = 830.990; df =
210; p < 0.001).

Exploratory factor analysis was performed using
principal component analysis with orthogonal Varimax
rotation and Kaiser normalization. In accordance with the
eigenvalue > 1 criterion, four factors were extracted. The
cumulative proportion of explained variance was 78.11%,
indicating strong explanatory capacity of the derived
factor structure for an organizational and managerial
assessment instrument.

Factor loadings for the majority of items
exceeded 0.70, demonstrating a strong association
between the statements and their corresponding latent
factors (Table 2). The high loading values may partially
reflect conceptual proximity of item wording within
domains. Communality estimates confirmed adequate
representation of variables within the factor model,
supporting retention of the full set of questionnaire items.

The resulting factor configuration was logically
interpretable and reflected the core conceptual domains
of the instrument: clinical competence of healthcare
professionals, interlevel referral and coordination
mechanisms, organizational and governance structures
of the care system, and aspects related to pharmaceutical

provision and accessibility of replacement therapy.

Table 2 - Factor Structure of the Questionnaire According to Exploratory Factor Analysis

Clinical

Questionnaire Items
competence

Referral and
interlevel
coordination

Organizational
model and
governance

Therapy accessibility
and pharmaceutical
provision

I am knowledgeable about the clinical

manifestations of hemophilia 0,955

I am familiar with the national clinical
protocol of the Ministry of Health of the
Republic of Kazakhstan for hemophilia
management

0,832

I am knowledgeable about the principles

of prophylactic therapy in hemophilia 0571

I am aware of the current standard of care

for hemophilia 0,873

In cases of life-threatening bleeding,
clotting factor replacement therapy
should be administered within an
appropriate and timely interval

0,874

I am familiar with the patient referral
pathway within the healthcare system of
the Republic of Kazakhstan

0,825
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The interaction between primary
healthcare organizations and hematology
specialists is well-established and ensures

timely patient referral

0,831

A formally approved patient referral
pathway is implemented in my
organization

0,871

The average time to referral to a
hematologist in my organization is
clinically appropriate

0,842

A standardized management algorithm
for patients with hemophilia is

implemented in my organization

0,871

Primary healthcare plays a key role in the
early detection of hemophilia

0,804

The management of patients with
hemophilia should be centralized

0,876

The establishment of a unified national
registry would improve the quality of
hemophilia care

0,838

Telemedicine is necessary to facilitate
interregional coordination in hemophilia
management

0,885

A formalized management protocol for
hemophilia patients is implemented in my
organization

0,763

A quality monitoring  system for
hemophilia care is in place in my

organization

0,894

Clotting factor replacement therapy is
accessible in my organization

0,905

Prophylactic follow-up of patients with
hemophilia is routinely conducted

0,802

Prophylactic therapy is administered on a
regular basis to patients with hemophilia

0,855

I am informed about the pharmaceutical
provision mechanism for patients with
hemophilia in the Republic of Kazakhstan

0,833

Home-based administration of clotting
factors is practiced among patients in my
care

0,877

Overall, the results of the exploratory factor
analysis support the multidimensional structure of the
developed instrument and its consistency with the
proposed
verification of the factor structure, conducting a
confirmatory factor analysis (CFA) on a larger and
would be methodologically

theoretical framework. For definitive

independent
appropriate.

sample

Thus, the
contemporary approaches to evaluating organizational

findings are aligned with
models of care in rare diseases, where structural and
managerial components of the healthcare system play a
pivotal role. The development of a standardized
assessment instrument enables a transition from
qualitative descriptions of systemic challenges to their
quantitative stratification and longitudinal monitoring of
organizational performance and change.
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4. Conclusion

The present study pilot
psychometric evaluation of an instrument developed for
the quantitative organizational
mechanisms in hemophilia care delivery. The findings
support the applicability of the questionnaire for

assessing key structural and managerial components of

represents a

assessment  of

the care system.

The results are consistent with Donabedian’s
structure—process framework, which emphasizes that
clinical outcomes are shaped by characteristics of the
organizational environment [14]. In rare diseases
requiring long-term and resource-intensive management,
effective referral pathways, coordinated care processes,
functional  patient registries, and  sustainable
pharmaceutical supply are critical determinants of
therapeutic continuity.

The developed questionnaire demonstrated
satisfactory psychometric properties, including high

overall internal consistency and an empirically
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Aamartsl, Kazakcran
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Tyninaeme

Kipicrre. 'emodmnans - cupek xe3geceTiH, X-0aitaaHBICTEI, TYKBIM KyaAallTLIH TeMOCTa3 aypybl, 04 eMip OO,
pecypcTapra Tayeaai KeHe KOIl cadaabl KyTiMai KaxkeT ereai. Tepanmsaablk >KeTicTikTepre KapaMmacTaH, KAMHUKAABIK
HOTIDKeAep KoOiHece JeHCAyABIK CaKTayAbl YHIBIMAACTLIPYIIBIABIK MOAEAbAIH TMiMAidiriMeH aHBIKTadaAbl.
I'emoduansasarel yYMBIMAACTHIPYIIBIABIK MeXaHU3MAepAi caHABIK Oaralayra apHaAfaH CTaHAapTTaAfaH >KoHe
TICUXOMeTPUAABIK TYPFhIAaH TeKcepiareH Kypaajap KasipTi yaKbITTa IIIeKTeyAi.

3epTTeyaiH MakcaTbl. l'eModuamsAMeH aybIpaThIH HayKacTapfa MeAMIIMHAaABIK KOMeK KoepceTyaiH
YMBIMAACTHIPYIIBIABIK, MeXaHM3MAepiH OaFaJayfa apHaAfaH cayaJdHaMaHBI 93ipJAey >KoHe IICHMXOMETPUAABIK
BaAnJanusAalay, COHJAali-aK MHalueHTTepAi Oackapy MoJeaiHiH >KYMEIC icTeyiHe >KyJieAiK, DKOHOMMKAABIK >KoHe
JAeHreliapaablK Kejepriaepai aHbIKTay.

OgicTepi. OaicreMeaik 3epTTey >XXYPpriziagi, OHBIH imTiHAe TY>XXBIpBIMJaMa Ke3eHAepi, cypaKTap KOPBIH
KaABINITaCTBIPY, Ma3MYHHBIH >KapaM/BIABIFBIH capanTaMaAblK Oaraday, IMAOTTBIK TecTidey >KoHe KypaaAAblH
IICIXOMETPVIIABIK KacHeTTepiH CTaTUCTUKAABIK TecTidey 60a4pr. CayaaHaMma TopT cada OOMBIHING KYPBLABIMAAAABL:
MaMaHJapAblH KAMHUKAABIK KY3BIPEeTTiAiri; OarbITTay SKoHe AeHTelapalblK ©3apa 9peKeTTecy; YIBIMAACTHIPYIITBIABIK
>KoHe OacKkapy MoJeai; >KoHe A9pi-A9pMeKTep MeH aAMacThIPY TepalMsChIHBIH KOAXKeTiMAiairi. [InaoTTHK 3epTTeyre
reMopUANMSIMEH aybIpaThlH HayKacTapAbl eMaeyre KaTbICKaH eay Oec gapirep xartsicTel. Cenimaiaik KponOaxteig a
K09(PPUIMEHTIH K0A4aHy apKbIAbI OaraaaHabl. KypBlABIMHBIH >KapaMABLABIFEI BapMMaKC pOTalVICBIMEH 3epTTeyIIni
JakTOpaBIK TaajayAbl KOA4aHY apKbIAB TaadaHAbl. Jepekrepain covikectriri KMO muaexcrepi >koHe cdepaabIKTHIH
bapraerT cpiHarpl apKblabl pacTaaabl.

Hormxeci. CayaaHaMaHBIH >KaAIbl imKi koHcucTeHIs Koagduumenti a = 0,870 6044p1, 0y ceHiMA1AIKTIH
JKOFapHl AeHTelliH kepceTeai. Jomen OolibiHIIa & MaHAepi 0,672-aen 0,843-ke aeitiH 0014b1. IpikTey >KeTKiAiKTiAiTiHiH
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Karizep-Meriep-Oaxun eamemi 0,761 601451; bapTAeTT ChIHAFBI CTaTUCTUKAABIK TYPFBIAAH MaHbI34bI 001451 (p < 0,001),
Oya JAepekTepaiH (PaKTOPABIK >KapaMABIABIFRIH pacTaabl. PakTopablk Taaday 78,11% KymyasaTusTi TyciHAipiareH
aucriepcusicel 6ap TepT dakrtopasl Gepai. Kemreren saementrep yimiH (akropaslk >xykreMe 0,70-TeH acTel, Oya
KYPaAABIH KOII eAI1eMAi KYPhLABIMBIH pacTaliabl.

KopBITBIHABL. O3ipaeHreH cayalHaMa KaHaFaTTaHapABIK IICHXOMETPUAABIK KacHeTTepAi KepceTTi, COHBIH
immiHAe >KOFaphl >KaAIbl iIIKi KOHCUCTEHIIVS JKoHe DMIIMPUKAABIK TypAe KOAJay TallkaH KOIl eAIleMAi KYPBLABIM.
Kypaaasl remodpuansiMeH aysIpaThiH HayKacTapra KoMeK KOpCeTyAiH YIIBIMAACTHIPYIIBIABIK, MEXaHU3MAEPiH CaHABIK,
Oafasay YyIIiH HaligadaHyfa 001ajbl >KoHe CTpaTeIusAAbIK >KOCIapaay, pecypcTapAbl 0eayal OHTallAaHABIPY >KoHE
CHpeK Ke3JeCeTiH aypyAapFa apHalraH HayKacTapra KOMeK KepceTy JKYIieciH JKakcapTy YIIiH Heri3 604a aaaAbl.

Tyiiina cesgep: remopuans, cayaaHaMa, YBIMAACTBIPYIIBLABIK MEXaHU3MAED, IICUXOMETPUAABIK BaAUAalvs,
AeHcayABIK caKTay YIIBIMBI.

Pa3paboTka 1 mcumxoMeTpudecKkas Baanaanys aHKeThl 4451 OLIeHKV OpraHM3arMOHHBIX

MeXaHI3MOB OKa3aHNs MeANLIVIHCKON IIOMOIIM IaljjieHTaM ¢ remModuanen

Kyaranosa 9.b. !, Aymumosa 3.4. 2, Vopaesa E.T. 3, Xau O.P. 4, Pamasanosa P.M. 5, I1amnumos M.O. ¢,
Crizapikosa A1, 7
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2 JoueHt-nccaejosareas Kageapsl GpyHAaMeHTaAbHON MeAuyHbl, KazaXcKuil HallIOHAaABHBIN YHIBEPCUTET
nmennu aap-Papadu, Aamarsr, Kazaxcran
3 PykoBoAuTeAb OTAeaa KAMHUYECKIX VCIIBITAHUI AeKapCTBeHHBIX TpeniapaTos, HayuHo-nccaejoBaTeabckmit
VHCTUTYT KapAMOAOTHUN I BHYTpeHHMX Ooae3Hel, AamaTel, Kaszaxcran
4Bpau-remaToaor, Hayuno-uccaeaoBaTeAbCKIIT MHCTUTYT KapAMOAOTUI I BHYTpeHHUX 601e3Helt; AccucteHT Kadpeapsl BHYTPeHHMX 00Ae3Helt,
Kazaxckuit Harnonaapsenit MeavmyHckmit yansepenteT nMenn C.J. Acenausaposa, Aamatsr, Kasaxcran
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Pesome

BBegenne. 'emopuans npescrasasier coboit peakoe X-ClielI1€HHOe Hac/AeACTBEHHOe HapyIIeHNe CUCTEMBI
reMocTa3a, TpedOylolee IMOXM3HEHHOIO, PeCypCo3aBUCUMOIO M MeXAUCIUIIAMHAPHOTO CONIPOBOXAeHus. HecmoTps
Ha CyIIleCTBEHHBII TepalleBTUYeCKUII IIPOrpecc, KAVMHNYECKNE VICXOABl BO MHOTOM OIIpeAeAsIoTcs dPPeKTMBHOCTHIO
OpraHM3allMOHHON MoJeAM OKazaHUsA MeAMIIMHCKoi mnomomu. CTaHAapTU3MpOBaHHbIE M IICHMXOMETPUYecKN
000OCHOBaHHBIE MHCTPYMEHTHI A4S KOAMYECTBEHHOI OIIeHKM OpTraHM3allMOHHBIX MEXaHM3MOB NP TeMOpUAUN B
HacTosIITee BpeMs1 OTpaHITdeHEl.

Hean nccaeaosanns. PazpaboTka 1 IicuxoMeTprdeckas BaAuAalisl aHKeTHl A5 OLeHKM OpTraHM3aIlIOHHBIX
MeXaHM3MOB OKa3aHIS MeAMITMHCKON ITOMOIIY ITalliieHTaM C remModuaneli, a TakkKe MAeHTU]UKAIUA CUCTEMHBIX,
HKOHOMUYECKIX VI ME>XKYPOBHEBBIX OapbepOB (PYHKIVOHNPOBAHNS MOAEAN BeAeHVLs 1Al IeHTOB.

Metoanr. IlpoBeseHO MeTOAOAOTMYECKOE MCCAeJOBaHMe, BKAIOYaBIllee 9Tallbl KOHIIENTyaAM3allli,
¢popMupoBaHMs Iyaa BOIIPOCOB, DKCIIEPTHON OLIEHKM COAep>KaTeAbHON BaAMAHOCTM, HMMAOTHOTO TeCTMPOBaHMUA U
CTAaTUCTMYECKON IPOBEPKM IICMXOMEeTPUUIEeCKMUX XapaKTepUCTUK MHCTpyMeHTa. AHKeTa Obllia CTPYKTypHpOBaHa IIO
YeTBHIpEM  JOMeHaM: KAMHMYecKas KOMIIETeHTHOCTh CHeIIMaAMCTOB; MapIIpyTuM3alus I MeXXypOBHeBoe
B3aIMOJEIICTBIe; OpraHM3al[MIOHHO-YIIpaBAeHdecKas MOJeAb; AOCTYIIHOCTh /AeKapCTBEHHOIO OO0ecIledeHMsl U
3aMeCcTUTEeAbHONM Tepanuu. B NmMAOTHOM mccaejdoBaHMM IIpUHAAM ydacTue 55 Bpadell, BOBAEUEHHBIX B BeJeHMe
nareHToB ¢ remoduaneir. Haaé>xHocTs onleHnBaaach ¢ ucrioanr3osanneM kosdpdunmenrta a Kponbaxa. KoncrpykrHas
BaAMAHOCTh aHAAM3MpPOBalach METOAOM pa3BeAOYHOro (PaKTOPHOTO aHaAM3a C BapMMakc-poTanueii. IIpnroaHocTs
AAHHBIX IOATBep>Kaaack nokasaTeasmu KMO n tectom cdepuunoctnu bapraerra.

PesyapraTer. OOmmii ko»(pQPUIIMEHT BHYTPEHHE COr1acoBaHHOCTM aHKeThl cocraBua a = 0,870, uro
CBI/ETeAbCTBYET O BLICOKOM YPOBHE HaAE>XXHOCTM MHCTPyMeHTa. 3HadeHUs o 110 AOMeHaM Bapbuposaau ot 0,672 a0
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0,843. Mepa agexsatHOCTM BEIOOpKH Kaitzepa—Meitepa—Oakuna cocrasuaa 0,761; tect bapraerra 6514 cTaTncTuyecku
sHauuMbIM (p < 0,001), uto moATBepPAMAO PAKTOPHYIO NPUTOAHOCTh AAHHBIX. B pesyabraTe (pakTOpHOTrO aHaAmM3a
BBIZ€A€HO deThlpe (aKTopa C KyMYASATUBHON Joaeii oObscHéHHONM aAucnepcun 78,11%. PaxTopHBle HArpysKku
OoapiIMHCTBa IyHKTOB Ipepbimaan 0,70, 4To mogTBep>K4aeT MHOTOMEPHYIO CTPYKTYyPY MHCTPYMEHTa.

BoiBoabl. PaspaGorannHas aHKeTa IIPOJeMOHCTpHUpOBajda yAOBAETBOPUTEAbHBIE IICHXOMeTpIJYecKye
XapaKTepUCTUKM, BKAIOYas BBICOKYIO OOIIYI0 BHYTPEHHIOIO COr4acOBaHHOCTL M SMIIMPUYECKU ITOATBEP>KAEHHYIO
MHOTOMEpPHYIO CTPYKTypy. VIHCTpyMeHT MOKeT MCIOAB30BAaThCA A4S KOANYECTBeHHON OILIeHKV OpraHM3aliliOHHBIX
MeXaHI3MOB OKa3aHsl IIOMOIIY aIJMeHTaM C TeMO(pUANENt ¥ CAy>KUTh OCHOBO 445 CTPaTernMdecKoro IAaHPOBaHus,
ONTUMMU3AUMU paclipeleleHUs] PecypcoB I COBEPIIEHCTBOBaHMUs CHUCTEMBl BeJeHUs IIallMeHTOB MpU PeAKMX
3a001€eBaHILIX.

Kalouesble caoBa: remoduans, aHKeTa, OpTaHM3aIIMOHHbIE MEXaHM3MBI, IICMXOMeTpudecKas BaAMAaLys,
OpTaHM3aLs 34PaBOOXPAHEHNs.
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Pe3omMme

Buytpuboapumunble  MHQpEKIMM OCTAIOTCA  OAHOM M3  BeAyIIUX —IPUYMH
32001€BaeMOCTU 11 DKOHOMIYECKUX II0TePh B CHCTEMe 34paBOOXPaHeHMs, IIPU HTOM
KOHTaKTHBIN IyTh Ilepejaul yepe3 KOHTAMMHMPOBaHHBIE PYKU MeAUIIMHCKOTO
IepcoHala SBASETCS OCHOBHBIM MeXaHM3MOM MX pacrpocTtpaHenns. Koxxnas
aHTHUCeNTUKa PYK paccMaTpuBaeTcsl KaK KAIO4eBOM ®AeMEHT IIporpaMM
MHQPEKIIMOHHOTO ~ KOHTPOAsI, a  9(P(PeKTUBHOCTL  IMPUMEHIEMBIX  CPeaCTB
orpeJeAseTcs He TOABKO aHTUMMKPOOHBIM CIIEKTPOM, HO U KMHETUKON AeVCTBIS,
OCTaTOYHOI aKTMBHOCTBIO, A€KapCTBEHHOI (POPMON U TepeHOCUMOCTHIO IIPK
MHOTOKPaTHOM MCITOAb30BaHNIA.

Hacrosimas pabora mpeacraBaser coOOl HappaTUBHBEIA 0030p € DAeMeHTaMU
CHCTeMaTU4ecKOro II0MCKa, IIOCBSAIIEHHBIA aHaAM3y COBPEMEHHBIX JAHHBIX O
CHUPTOCOAEP>KAIIMX TeAeBbIX KOXKHBIX aHTHUCeITUKAaX JA4s 00paboTku pyk
MeJAUIIMHCKOTO IIepCcoHala B CUCTeMe IPOPMAAKTUKM MHQPEKINI, CBA3aHHBIX C
OKa3aHHeM MeAUIIMHCKON IIOMOILIM, C akIeHTOM Ha KOMOMHMpPOBaHHEI®
dopmyasnmy, cogepKamiue KaTUMOHHbIe aHTUCeNTUKY, OpPTaHUJYeCKue KUCAOTEL U
DMOJEHTHbIe  KOMIIOHeHThL. ~ OOOOIIeHbl  pesyAbTaThl — KAMHUYECKUX U
DKCIIEPUMEHTaABHBIX MCCAeAOBAHNI, a TAKXKe MEeXAYHapOAHBIX pPeKOMeHAaluil U
CTaHAAPTOB, KacCaIOIIMXCSl aHTUMUKPOOHON U IPOTUBOBUPYCHON aKTUBHOCTY,

Astana Medical Journal, 2026, 1, 126


https://orcid.org/0009-0002-9190-1615
https://orcid.org/0009-0000-7116-342X
https://orcid.org/0000-0003-4967-2804
https://orcid.org/0000-0002-2653-9907
https://orcid.org/0000-0002-8552-5425
https://orcid.org/0000-0002-5777-3747
https://orcid.org/0009-0006-3506-3425
https://orcid.org/0000-0002-7617-7799
https://orcid.org/0000-0002-9463-149X
mailto:baiduissenova.a@amu.kz
https://doi.org/10.54500/2790-1203-2026-1-126-amj005
https://doi.org/10.54500/2790-1203-2026-1-126-amj005

Astana Medical Journal, 2026, 1, 126

1. BBeaenue

Buytpuboasununsie nagexrmu (BBI) ocraorcs

MIPOAOHIMPOBAHHOIO AEVICTBUS M A€PMaTOAOTIMYEeCKON IepeHOCHMOCTV IeAeBbIX
AHTYICEIITIKOB.
IlokasaHo, YTO codYeTaHMe ©STaHOAAa C YETBEPTUYHBIMM AMMOHMEBBIMU
COeAVHEHVSIMM M OPTaHMYECKMMMU KUCAOTaMM OOecIIednBaeT CHHEpPIreTHJecKoe
GakTepuIINAHOE U BUPYAULIMAHOE AEIICTBIE B OTHOIIIEHN I OCHOBHBIX BO30YAMTe A€
BHYTPUOOABHNYHBIX MHQEKINII 1 POpMUPOBaHME OCTaTOYHON aHTUMUKPOOHOI
akTuBHOCTH. I'eseBast AekapcTBeHHas! (pOpMa CIIOCOOCTBYET YBEAMYEHUIO BpeMeH!
KOHTaKTa aKTMBHBIX BeIIecTB C KOXKell M  ONTUMM3AIUM  KUHeTUKN
aHTHCeNTIIecKoro ¢ Qexra 110 CpaBHEHNIO C KUAKIMI PacTBOPaMIA.

Ha ocHoBaHMM AaHHEBIX AOKa3aTeABHOI AUTEepaTyphl OOOCHOBaHA POAb DMOAEHTHBIX
U AV AOBOCIIOAHSIONINX KOMIIOHEHTOB B COXpaHEeHMM OapbepHBIX CBOMCTB KOXKI,
npoduaakTuke  CyXoCTM UM pasdjpakeHus, a TakKke IOAJAep>KaHUU
Jusmosorngeckoro KmcAoTHO-meA0YHOro OasaHca. Ocoboe BHUMaHUE yJAeA€HO
capA10pOBOMy MacAy KaK JCTOUYHUKY AMHOAEBOM KUCAOTBHI VM TOKO(EPOAOB,
CIIOCOOCTBYIOIINMX BOCCTAHOBAEHMIO AUIIMAHOTO MaTpMKCa POTOBOIO CAOS U
CHVDKEHUIO TPaHCAIIMAEPMAaAbHON IIOTEPM BOADBL, UTO ITOTEHIIVAABHO ITOBBIIIAET
IIepeHOCUMOCTDb aHTHCEITTUYIECKIIX CPEACTB 1 KOMIIAaeHC MeAUIINTHCKOTO IIepCoHala

K IIpoliegypaM TUTMeHBI pYK.

KaioueBble caoBa: BHyTpmMOOAbHNYHBIE WHQEKIINM, TUTMEeHa pPyK, KO>XKHbIe
aHTUCENTNKY, cadA0pOBOe MacA0, CIMPTOCOAEp>Kallliie aHTUCENTUKY, OapbepHast
pyHKUM KOXXM, PMOAEHTH], TpodMAaKTUKa MHPEKIINIA.

00pabOTOK B TeueHMe CMEHBI) COIPOBOXKAAETCs

OAHOII 13 HanboAee 3HAYMMBIX ITpOOAeM COBpeMeHHO
CUCTEMBI  3ApaBOOXpaHeHMs], oOllpejeAsss ypOBeHb
3abo01eBaeMOCTl, A€TaAbHOCTY, HPOAOAKUTEABHOCTD
TOCIIUTAAN3ALINAN u norepu
MeauiuHcknx opraHmsauuii. [To aganHbsiM Becemmphoii
OopraHM3a N 3ApaBOOXpaHeHus], 20 7-10%
TOCIIMTaAU3UPOBAHHBIX ITAIIIEHTOB B Pa3BUTHIX CTPaHaX
u a0 15-20% B cTpaHax c IIepeXoAHON HKOHOMMKOI
MHQEeKIINIO,
MeaUIMHCKON nomoty [1]. KonTakTHEBIA Iy Th IepeJadn

YKOHOMIYECKIe

IIepeHocCsiT CBJI3aHHYIO C OKa3aHleM

C ydJacTueM KOXM pyK MeEAUIIMHCKOIO II€pCOHaAa

paccMaTpuBaercs Kak Be Ay MeXaHU3M
pacrpocTpaHeHns BO30yAUTeAel] BB, 4TO
00OCHOBLIBA€T ~ KAIOUEBYI0 POAL TUIMEHBl PYyK B

IporpaMmax MHQEeKIMOHHOro KoHTpoast [2,3].

B nocaeanue gecatuaerus cumpTocoAepiKaliue
KOKHBIE aHTUCEIITUKU CTaAM OCHOBHBIM CPeJACTBOM AAs
00paboOTKN pyK MeAMIIMHCKOTO IlepcoHasla Oaarogapst
OBRICTPOMY U IIMPOKOCIIEKTPaAbHOMY aHTUMMUKPOOHOMY
AEVICTBUIO, aKTMBHOCTY B OTHOLIIeHNM OakTepuii, rpuOoB
U BUPYCOB, a TakXe yA0OCTBY HpPUMEHEHUs IIO
CPaBHEHUIO C

TPajgUIIMIOHHBIM ~ MBITBEM  PYK C

aHTUCENITUYECKMMI ~ MOIOIIMMM  cpeAcTBaMu  [4-6].

O,ZI,HaKO BBICOKasI KpaTHOCTb JICITIOABb30OBaHVIsA

AQHTUCEIITKOB B  YyCAOBIUIX CTalllIOHapa (,Z],eC}ITKI/I

BBIP@’KEHHOJ Harpy3koll Ha KOXHBI Oapbep, d4TO
OPUBOAUT K PasBUTUIO  CYXOCTH,

MHUKPOTpEIIVH ¥  pasgpaxkaloliero
AepMaTtura, CHMKEHNIO TpaHCOIMAEPMaAbHON
GappepHOIl QYHKIIMM ¥, KaK CAEACTBIE, K YXYAIIEHIIO
HPUBEPKEHHOCTY  MEAMLIMHCKOIO  IIepcoHada K
CO0AIOAEHNIO  IIPOTOKOJAOB  IMIMEHB  pykK  [7-9].
Hapy1menne 11e40CTHOCTU KOKHBIX IIOKPOBOB He TOABKO

pasapaskeHnus,
KOHTaKTHOTO

yXyamaeT KadeCTBO JKM3HUM U HPO(l)eCCI/IOHaAI)HyIO

paboTOCIIOCOOHOCTL  COTPYAHMKOB, HO M  MOXKeT

CITOCOOCTBOBATH ITOBBIIIIEHHO aare3ym 1 rnepcucTeHumnm
IIOTeHIIMMaAbHO

TPaH3UTOPHOII MUKPOQAOPHL,

yBeANUMBas pucK IepeKPECTHON nepejaun
Bo30OyanTeaeri [10].

B cBaAsu ¢ 9TMM B COBpeMeHHON HAy4HON W
HPaKTUYECKON  MeAULVHe

BO3pacTaeT MHTepec K

pa3paboTKe KOKHBIX aHTHMCEIITUKOB HOBOTO ITOKOAEHI,
COYeTaIOIIX

BbIpa’K€HHYIO aHTI/IMI/IKpO6HyIO n

AHTUBUPYCHYIO aKTMBHOCTb C MPOJAOHIMPOBAHHBIM
ACVICTBEM U AEPMAaTOIIPOTEKTUBHLIMI CBOVICTBAMIA.

Ocoboe
(l)OpMy[l}ILU/I}IM, BKAKYAKOIMM CHI/IpTI)I, HOBerHOCTHO-

BHMMaHIE YyAAJIETCIA KOM6I/IHI/IpOBaHHI)IM

aKTVIBHBIE aHTI/IMI/IKpO6HI)Ie COoeAMHeHn:1, OpraHnM4ecKme

KICcaA0Tbl U OMOAOTMYECKN aKTVIBHbIE  AUIINAHbIE

KOMIIOHEHTE], CIIOCODHBIE IoAAE€P>KMBAaTh
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¢u3M0A0rMIeCcKNII KMCAOTHO-IIIEA09HOI HaAaHC KOXKI U
BOCCTAHABAMBATh AUIMAHBEII MaTPUKC POTOBOTO CA0s
[11-13].
Cadaoposoe
UHTepeCc B KauyecTBe (PYHKIIMOHAABHOTO KOMIIOHEHTa
cpeacts.  OHO
AVHOAEBOM KUCAOTOM, TOKO(depolaMM M BUTaMUHaAMU

Macao TIIpeAcTaBAseT OCOOBIN

KOXXHBIX  aHTUCEITTUIEeCKIX ooraro
rpyrnst K u B, 061asaet Belpa>keHHBIMI D9MO/AE€HTHBIMI,
AHTMOKCUAAHTHBIMM I PereHepaTUBHBIMM CBOVICTBAMU,
yaydliaeT — IMapaTaruio

BOCCTAHOB/AEHNIO e€ OapbepHoil ¢pyHkunmm [14-16]. B

KOXIM WU  CIIOCOOCTBYeT
AepMaTOAOTMYeCKON ¥ KOCMETOAOTMYECKON IIpaKTVKe
cadp10poBOe MacAO UCIOAB3YyeTCs] KaK KOMIIOHEHT
CPeACTB AAsd yXO4a 3a CYXOM, YyBCTBUTEABHON U
IIOBPEXKAGHHOI KOXKeJy, a TakkKe KaK HOCUTEeAb
O110A0TMYeCK) aKTMBHBIX BEI|eCTB, ITOBBIIIAIOMINIT MX
NPOHMKHOBeHMe B smugepmuc [17].  Bkaiouenme
ca¢20pOBOTO Macaa B COCTaB CIIMPTOCOAEep Kallero reas-
aHTHCEeNTHKa IIOTeHITMaABHO I103BOASIET
KOMIIEHCHPOBaTh AeTHApaTHpyIoliee 1 pa3jpakaloliee
A€TICTBMe CIMPTOB, COXpaH:sA IIPU STOM BBICOKYIO
MUKPOOMOA0IMUIECKYIO 9(PPEKTUBHOCTD IIpeIapara.
/lOTII0AHNTe ABHBIM e PCITeKTYBHBIM
KOMIIOHEHTOM SBAAETCA MOJAOYHAasl KICAOTa, KOTopas
SIBASIETCS €CTECTBEHHBIM MeTa0O0AMTOM KOXKM U BasKHBIM
DAeMEHTOM HaTypaAbHOIO YBAaXKHAIOIIEro d¢akropa.

2. Marepuaa 1 MeTOAbI

Hacrosmee  mccaeaosanme
dopmare mappatmsHOro o0O30pa C  9DJeMeHTaMu
CUCTeMATUYeCKOTO  TIOMCKa 1 OTOOpa  HayuHBIX
pexoMeH AL AMK
PRISMA 2020. MeTogoaorndyeckoit OCHOBOI pabOThI

BBITIOAHEHO B

JICTOYHMKOB B COOTBETCTBUM C
SBASAAOCH BbIABAEHNE, CrICTeMaTU3alus 1 KpI/ITI/I‘IECKI/Iﬂ

aHaAu3 COBPEMEHHBIX AAHHBIX, ITOCBSIIIIEHHBIX
MpUMeHeHNIO KOXKHBIX aHTMCEIITUKOB AAs 0OpabOTKM
pyK MEeAUIITHCKOTO

IepcoHada B cucremMe

HpopUAAKTUKY BHYTPMOOABHUYHBIX MHQEKUNI, ¢

OCOOBIM aKIIeHTOM Ha KOMOMHIpPOBaHHbIE TIeJeBble
Ppopmyaanumy,
aHTUMMKPOOHBIM I AepMaTONPOTEeKTUBHBIM AelICTBIEM.

TTomck

o0Jajaiomiye  MPOAOHIMPOBaHHBIM

ny0AMKauii ~ OCyIIecTBASAU B
MEXAYHapOAHBIX  DAEKTPOHHBIX  0a3zaXx  JaHHBIX
PubMed/MEDLINE, Scopus, Web of Science n Cochrane
Library, a Taxxe B monckosoii cucteme Google Scholar
Ha OQUIMAABHBIX UHTEepHeT-pecypcax Bcemupnoii
opranmsanuu  3apasooxpanenust  (World  Health
Organization, WHO), LleHTpoB 110 KOHTPOAIO 1
npo¢uaakruke 3aboaesanuit CIITA (Centers for Disease
Control and Prevention, CDC) n Espomnerickoro meHTpa
110 MpopUAaKTUKe ¥ KOHTPOAIO 3a00aeBannii (European

MoaouHass KmMcAOTa XapaKTepU3yeTcsl BBIPa>keHHOI
aHTUMUKPOOHO! 1 IIPOTUMBOBMPYCHOM aKTMBHOCTBIO,
CIIOCOOHOCTBIO ~ MOAAEP>KMBAaTh  (PU3MOAOTMIECKIIL
yposens pH koxu (0ko020 5,5), Bricokort 4udpPy3noHHOI
CIIOCOOHOCTBIO ¥ XOpOIIEN IIe€PEeHOCHMMOCTBIO, UTO
JAeZaeT eé IIPUBAEKATeABHON AAsd WCIIOAB30BaHUS B
COCTaBe KOKHBIX aHTUCENTHKOB C IIPOJAOHTUPOBAHHBIM
AevicteuemM [18-20].

Takum oOpasoMm, paspaboTka M HaydHOe
00OCHOBaHIIe re/1eBOro KOJKHOTO aHTHCEIITIKA Ha OCHOBE
KOMOMHaIMM  9TUAOBOTO

CIimpTa, YETBEPTIMMIHBIX

aMMOHUEBBIX COEAVIHEHMII, MO/AOYHONM KNCAOTBH U
ca¢A0pOBOro Macaa HpeacTaBAsieT cOOOM akKTyaabHOe
coueTarolee 9¢PpeKTUBHOI

BHYTPUOOABHMYHBIX MH(QEKIUiT U

HaIlpaBAeHIe, 3agaun
IpOPUAaKTUKA
coxpaHeHns1 OapbepHBIX CBOVICTB KOXI MeAUIIVHCKOTO
IepcoHaa.

Lleanv  uccaedosanus - OOOCHOBaTH COCTaB U
OIIeHMTDH aHTMMUKPOOHYIO aKTMBHOCTH, Oe30I11aCHOCTD I
AepMaTo0THYECKYIO IIepeHOCHIMOCTD I'e1eBOTO KOXKHOIO
aHTHCeNTKa Ha OcHoBe cadaopoBoro Macaa A4
00paboTKM PyK MeAUIIMHCKOIO IlepcoHaja B CHUCTeMe
HpopuAaKTUKA BHYTPUOOABHMYHBIX MHQEKINIT Ha
OCHOBaHMM  BKCIIEPUMEHTAABHBIX, KAMHUYIECKUX U
AUTEPaTyPHBIX AQHHBIX.

Centre for Disease Prevention and Control, ECDC).
ITomckoBass  cTpaTerys KOMOMHaImm
KAIOUeBBIX c10B M TepMmuHOB: hand hygiene, alcohol-
based hand rub, skin antiseptics, healthcare workers,
healthcare-associated infections, infection prevention
and control, gel formulation, EN 1500, EN 12791.
Bpemennnie paMkn moucka oxsareiBaan Imepuog ¢ 2010
1o 2025 rr.
Kpumepusamu sxarouerius 6 0030p S6ASAUCD:

BKAIO4Yajla

- OpUTMHAABHbIE KAMHUYECKUe u
DKCIIepMMeHTaAbHble UCCAeAOBaHNUsA, CUCTEeMaTUYecKue
0030pEI I MeTaaHAAU3EL, IOCBAIIEHHbIE 9P(PEKTUBHOCTI
KOXKHBIX ~ aHTHUCENTUKOB A4  OOpaboOTKM  pyK
MeAUIIMHCKOTO ITepCoHaAa;

- MeXXAyHapOAHbIe KAMHIYeCKre peKOMeH Al
n HopMmaTusHBle gokyMeHTH (WHO, CDC, ECDC), a
TaKKe CTaHAAPTHl  OLIEHKU
axtusHOocT (EN 1500, EN 12791);

- my0AMKanuy, cogep Kalye AaHHEIe O CIIeKTpe

AHTUICEIITUYECKON

aHTUMUKPOOHOI I IPOTUBOBUPYCHON aKTUBHOCTH,
cocTaBe, AeKapCTBEHHBIX (opMax (pacTBOpPHI, ream,

IIeHbl), KUHETUKe  JeVCTBUA,  AepMaTOAOIMYeCcKON
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IIepeHOCHMOCTH V1 O€30IIaCHOCTY KOSKHBIX aHTVICETITUKOB
B YCAOBVSIX MEAVUIIMHCKIX OPTaHM3aLiA.

Kpumepuamu uckarouenus cAyxuu:

- OTCYTCTBME KAVHMYECKOTO KOHTeKCTa WAU
OpMEeHTalIM Ha YCAOBMS CTallMOHapa;

- ¢QoKyc Ha OBITOBOM MAM HEMEAMIIMHCKOM
IIPUMEHEHN aHTUCeIITUYECKIX CPeACTB;

- HeAOCTaTOYHOe KadyeCTBO MeTOA0AOTUU U
BBICOKMII PUCK CHICTEMAaTUYEeCKIX OLINOOK;

- AyOAMpOBaHNe JaHHBIX;

- HeCOOTBETCTBME TeMaTuKe IpOPpUAaKTUKA
MHcl)eKuMﬁ, CBSI3aHHBIX C OKa3aHMeM MeAULIMHCKON
IIOMOIITI.

ITponecc naerTnduKauy, CKpUHIHIA ¥ OTOOpa
nyOAMKaIMii IIpeACTaBAeH B BuAe OAOK-CXeMBI B
cooTseTcTBUM C pekoMeHgaumsamu PRISMA 2020

(Prucynok 1).

‘ HMaenTndmkarnis

!

Crarn, HAACHELIC B Pe3yALTaTe
noucka 1o Basam ganHeix (PubMed,
Scopus, Web of Science, Cochrane

!

SBII[TCI’I T1oCAQ }'Aaﬂc]]Ifﬂ ,1,),'6A[1Ka'|‘0n
(n=972)

library and Google Scholar) (n =1246) |

—0{ Hckawuens (n = 286)

l

HMCTOYHMKOB (pe (1)ep aTMBHBIE Da 3B1,
PYROBOACTBA) (N =12)

Bcero (n = 1258)

‘f AOCKYMEHTDI, TIOAYYEHHDBIE M3 APYTHX

l

CKpHHMHI

|

3arcy1, BKAKTEHHBIE B CKPMHIMHT TIO
TIA3RAITMIO I AIMIoTarEn (n = 972)

/

COOTBETCTBIIE KpI’[TelJ]rl)ll\l BKAIOYEHITA
L (n =160)

!

‘ Braouenue

!

Mccaeaosaniis, BRAIOUGHHLIC B
Ka4eCTBeHHBII cHHTe3 (n = 45)

" 1LOAHOTEKCIOBLIC ClaT bY, OLIEHEHHDIC HA |
—

Hekaogensr (n = 812):
- HECOOTBETCTBHE TeMaTuKe oG3opa (n = 436)
- OTCYTCTBHME AATIITEBIX O KOMKIIEIX AlITHCEITTHKAX
{n =231)
- HOKAMHHYCCKIA OO LEKT HCCACAORAHNA (N =
. 145)
e ™,
’ Uekaouensr (n = 115): )
- HEeT KAMHUYEeCKOro KoHTekera (41)
- HEAOCTOTOMHOE KaideCTBO METOA0A0THH (27)
- avDAMpoeanue JaHHEBIX (18)
- 1TeA0CTaTOMIIAsl PeAeRaTITIIOCTE TeMe

. mpodmaakTrku BB (n = 29)
S

Pucynox 1 - baok-cxema oTO0pa IIy0anKanmii 4451 0630pa B COOTBETCTBUM € peKOMeHAalsIMI
PRISMA 2020

B xoze nepsuyHOro nomcka 6u110 BhIsABAEHO 1258
nyoanxanuir.  Ilocae

IocAeAyIoniero aHaamusa ocraaoch 972 sanucu. Ha srane

yAazeHust AyOAMKATOB  AAS
CKPUMHIHTIA 110 Ha3BaHUIO M aHHOTALMM MCKAIOYeHO 812
paboT Kak HepeJeBaHTHBIX TeMaTuke 003opa AMOO He
OTHOCSIIIIUXCS K KAMHUYIECKUM YCAOBUSM HPUMEHEHIs
KOKHBIX aHTMCeNTUKOB. /A5l ITOAHOTEKCTOBOW OLIeHKU
Ha COOTBETCTBME KPUTEPUSAM BKAIOUeHus oroOpaHo 160
crarein. Ilo
nuckaiogeHo 115 myGamxaiimii BCAeACTBME OTCYTCTBIA

pesyapTaTaM A€TaAbHOTO aHaAn3a

KAVMHNMYEeCKOIO KOHTEKCTa, HeaAO0CTaTOYHOIO KaydecCTBa

MeTOJ0A0TUM, AYOAMPOBaHNA AaHHBIX M OTPaHMIeHHO
npobaeme

MHQEeKUIA. B
KauyeCTBEHHBII CUHTE3 BKAIOYEeHO 45 uccaeaoBaHMIA,

peaeBaHTHOCTI Hpoq)MAaKTMKM

BHyTpI/I60[leI/I‘IHbIX UTOTOBBIN
KOTOpbIE ITOCAY>KINAN OCHOBOI AL (l)OpMI/IpOBaHI/I}I

BBIBOAOB o COBpEeMEeHHOI ¢ PexTuBHOCTH,
©e30I1acCHOCTY ¥ IIepCIIeKTUBAX ITPUMEHEHMs KOXHBIX
AHTHCENTUKOB, B TOM 4YMCAEe TeAeBBIX (POPMYASIMIL C

A€PMaTOIIPOTEKTMBHBIMI KOMIIOHEHTaMMI.
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3. Pe3yabTaThl Mccae0BaHMA

1. AHTMMMKpOOHasi ¥ IIPOTMBOBHMpPYCHas
aKTMBHOCTb TIeAeBOTO aHTHCeIITMKa Ha OCHOBe
capa0poOBOro Macaa

PesyapTaThl aHaAmM3a ®KCIIEpUMEHTaAbHBIX U

ANTEpaTypHbIX AAaHHBIX CBUAETEABCTBYIOT O TOM, 4TO

pa3pa60TaHHbH7[ re/AeBbIll KO>KHBIN AHTUCEITTUK,
cogep Karuin DTUAOBBIN CIIUPT,
aAKNAANMETUAOEH3IAaMMOHUI  XA0pUJ4, MOJOYHYIO

KICAOTY U cap10pOBOe Mac10, 001a4aeT BhIPa>keHHOI I
IIMPOKOCIIEKTPAABHOM aHTMMMUKPOOHO aKTMBHOCTBIO,
YTO TPMHOUINNAABHO BaXXHO AAd HPOPUAAKTUKI
IIepeAaIOomTIXCsI
MeAMIIVHCKOTO

cnupra c
COeAMHEHVAMU U

obecrieuynBaeT

BHYTPUOOABHIYHBIX MHQEKIINTA,

KOHTaKTHBIM IIyTéM uepe3 pPYKHU
IlepcoHaja [1-3]. KoMOuHarmst
YeTBepTUYHBIMU ~ aMMOHIEBbIMU
OpTaHNYecKO KICAOTOM
CHUHepreTmMyeckoe JeiiCTBUe, HallpaBJAeHHOe KaK Ha
paspyIeHne AUMINAHBIX MeMOpaH MUKPOOPTaHMU3MOB U
BUIPYCOB, TaK U1 Ha AeHaTypalnIio Oe/1KOB 1 MHAKTHBALIIO

¢epmeHTHBIX cricTeM [4-6].

DTaHO/ B KOHIIEHTpaMoHHOM Auariazone 30-70%

SABAsETCs 0a3oBBIM KOMITOHEHTOM reas u
XapakTepusyeTrcs  OBICTpBIM ~ OaKTepUUMAHBIM U
BUPY AUV AHBIM AelicTBreM B OTHOIIIEHUN

I'PaMIIOA0KUTeABHBIX U TpaMOTpHUIIaTeABHBIX OaKTepuii,
MMKOOaKTepUIi, APOKXKENOAOOHBIX IpUOOB, a TaKxke
00041049e4YHBIX BUPYCOB, BKAIOYas BMPYCHI TpuUIINa U
kopoHasupycel  [7,8]. OgHako BbICOKast AeTydecThb
®TaHOJa OIpaHMYMBaeT IMPOJOAKMUTEABHOCTh  €ro
KOHTaKTa c KOXKell ", cAea0BaTeAbHO,
aHTUMUKpPOOHOrO  »ddekra.

cocTaB reas

IIPOAOHTUPOBAHHOCTD
Bxarouenne B
aAKUAAUMEeTUAOEH31.AaMMOHUIA
0, 100, 15%
MeMOpaHOTPOIIHBII

xaopuaa B
KOHLIEHTpaLum obecrieunBaeT
AOIIOAHUTEABHBIN MeXaHU3M

AGVICTBUSA n ¢opmuposanue OCTaTOYHOM

aHTUMMKPOOHOJ aKTMBHOCTM 3a CY€T aJacopOrumn
KaTMOHHBIX MOJ€Kya Ha mosepxHoctu koxn [9,10].
IToxasaHo, 4TO YeTBepTUIHbIE AMMOHMEBbIE COeAVHEHIS
INPOABAAIOT aKTUBHOCTh B  OTHOIIEHUU IIMPOKOIO

ciekTpa ©OakTepmii 1 BMPYCOB, B TOM 4ucCAe

BO30yaMTeAell ~ pecIMpaTOpHBIX — MHQPEKIMl U
BHYTPMOOABLHIYHBIX BCIIBIIIEK, ¥ CIIOCOOHBI YCHMAMBATDb
AEVICTBIEe CIIMPTOB B KOMOMHIMPOBAHHBIX (POPMYAALIVIIX
[11].

MoaouHas KucAo0Ta, BBeAEHHASI B COCTaB Iesl B
xkoHnenTtpanuu 0, 30-0, 75%, BBIIIOAHAET ABOMHYIO
pyHKIUMIO:  C
CaMOCTOSITEAbHBIM

OAHOII  CTOPOHBl, OHa o00aajaer

aHTUMUKPOOHBIM u

IIPOTUBOBMPYCHBIM ,Zl,ef[CTBI/IeM 3a CUért ITIOAKVICAEHVIST
MUKPOCpeAbl 11 HapyLIEHVI ST IIPOHNLIA€MOCTV KA€TOYHBIX

Apyron —
¢usmnoaornuecknii yposesr pH xoxn (5,5-6,0), uro

MeMOpaH, C oaAep>KMBaeT
CII0CODCTBYET COXpaHEHNIO HOPMaAbHO MUKPOOUOTHI U
OapbepHBIX CBONCTB drmaepmuca [12-14]. B aureparype
IIOKa3aHO, YTO OpraHMYecKye KICAOTH, BKAIOYas
MOAOYHYIO, IIPOSBASIOT aKTMBHOCTb B OTHOIIEHUN
BuUpycoB cemericts Orthomyxoviridae, Paramyxoviridae,
Coronaviridae, Picornaviridae n Adenoviridae, 4TO MMeeT
NPUHONUIIMAABHOE  3HadyeHue Aasl  HNpopUAAKTUKI
pecrnpaTtopHbIX MHQEKIMIT B CTAllMOHAPHBIX YCAOBUSIX
[15,16].

KomOnHarnms YKa3aHHBIX AKTMBHBIX
KOMIIOHEHTOB B TIeJeBOJl MarTpuile Ha

IIPON3BOAHBIX 11€A1A10A103bI obDecrieunBaer paBHOMEPHOE

OCHOBE

pacripejedeHne aHTHCENTHKA IO ITOBEPXHOCTU KOXU,
yBeAndeHle BpeMeHU BBICBIXaHUsA U, COOTBETCTBEHHO,
IIPOAOCHTUPOBaHNE KOHTaKTa AEVCTBYIOIIUX BeIeCTB C
MMKPOOpTraHM3MaMI. DTO CIIOCOOCTBYeT H04ee II0OAHOMY
AOCTIUKEHUIO MUKpoOmoaormdeckoro 3¢ddekra 1o
CpaBHEHUIO C JKMAKUMU CIIMPTOBBIMM pacTBOpaMM, 4TO
coriacyercst C JaHHBIMM in  Vvivo-uccaeaoBaHUIA,
AEMOHCTPUPYIOIINX  3aBUCUMOCTh 3P PeKTrBHOCTI
aHTUCENITUKM OT BpeMeHU HKCIO3UIIUM U 00BEMa
HaHecE€HHOro cpeacTsa [17,18].

TaxuMm 0OpasoMm, oaydeHHbIe JaHHBIE U aHaAN3

COBpeMEeHHBIX  IyOAMKAI[Mil — IIOATBEP>KAAIOT,  4TO
paspaOOTaHHBII TeAeBbII aHTHUCENTUK Ha OCHOBE
cadpaopoBoro  Macaa U KOMILA€KCa  DTaHOAa,

YeTBEPTUYHOTO aMMOHIEBOTO COeAVMHEHVST VI MOAOYHOM
KICAOTH 00/1ajaeT BbIpa>KeHHOI OaKTepUIIMAHON U

IIPOTUBOBMPYCHOM  aKTMBHOCTLIO,  OXBaTbLIBAIOILIEN
OCHOBHBIE TPYIIIB BO3OyAuTeAell BHYTPMOOABHUYHBIX
uHpEKITIA, u C032a€T IIPEeATIOCHIAKA AAas
dpopmmpoBansT IIPOAOHIMPOBAHHOIO

aHTHCenTYeckoro s¢ddekra mpu 00pabOTKe pyK
MeAMIIVTHCKOTO IIepCcoHaaa.
2. IIpoaonrnpylommii 9pPekT M KMHeTHUKa
aHTICeIITIIEeCKOTO AeVICTBUS TeaeBoi pOpMy AAIm
IToay4yenHsle DKCIIepVIMeHTabHBIe u

AUTeparypHbIe AaHHDbIe CBIAETEABCTBYIOT, qTO

paspabOTaHHbII TIeAeBblii aHTHCENTUK Ha OCHOBe

9TUAOBOTO CHUPTa, aAKMAAMMETUAOEH3/1aMMOHUIT
XA0p1Aa, MOAOYHONM KHUCAOTHI U cac])AopOBoro Macaa
06Aa4aeT He€ TOABKO BbIpa’X€HHbBIM HEMeAJA€HHBIM
aHTHMMJKPOOHBIM JEVICTBMEM, HO M IIPOAOHIMPYIOIINM
spdexTom,  UTO

IpOPUAAKTUKIA

IPpUMHOUTINIAABHO Ba>kKHO AL

BHYTPUOOABPHMYHBIX ~MHQpEKUMit B
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YCAOBUSAX MHTEHCUBHOM ¥ IIOBTOPHONM KOHTaMUHAI[UU
KOXM PyK MeAULIMHCKOIO HepcoHaJa. VIssectHo, uto
60-80%
OBICTpOe paspyllleHne ANIMAHBIX 000104eK BUPYCOB 1

®TaHOA B  KOHIEHTpaIusaX obecreunBaer
JAeHaTypaluio 0eJKOB OaKTepMaAbHBIX KAETOK, OAHAKO
BC/A€/CTBME BBICOKOM AeTydyecTM ero KOHTaKT C KOXKell
HOCUT KpaTKOBpPEMEeHHBIII XapaKTep, a OCTaTO4YHas
aHTUMMKpPOOHAas! aKTMBHOCTh IIPAKTUIECKU OTCYTCTBYET

[19,20]. Bro orpaHmuMBaeT 3allIUTHBIN MHTEPBAA MEXAY

rocAe/0BaTeAbHBIMI HpOLledypaMy 0OpabOoTKu PyK U
MOXeT CIIOCOOCTBOBaTh OBICTPOI  PEeKOAOHU3AIMM
TTOBEPXHOCTY KOXKIA.

OcHoBHEIE MeXaHU3MBI dopmmpopanmT
IPOACHTUPYIOIIero  aHTucenTudeckoro  sddexra
reseBort popMyASIIMM CYMMUPOBaHHI B Tabaute 1, rae
IIOKa3aH BKJAaj KaXJOrO KOMIIOHEHTa B KMHETUKY

AeﬂCTBI/I}I u IIpOAOAKUTEABHOCTD aHTI/IMI/IKpO6HOFO

a¢ddexra.

Ta6anma 1 - MexaHn3MBI IPOAOHIMIPOBAHHOTO aHTVICEITIMIECKOTO AeVICTBYISI TeaeBoil (pOpMyAsIIN Ha OCHOBE
ca¢daopoBoro Mmacaa

KommoneHr Konnen- OcCHOBHOI MeXaHN3M Bxaaga B mpoaonrammo a¢pdexkra | AmrepaTypHbIe
Tpamyl B reae AEVICTBUST AaHHBIE
DTNAOBHIN CIUPT 30-70% BricTpas aenaTypanys ObecrieynBaeT HeMeAA€HHOe [19, 20]
6eAKOB, pa3pyIeHe CHIKeHIe MYKPOOHOV Harpy3KI,
AVUTMAHBIX MeMOpaH HO He 001a4aeT OCTaTOYHOM
GakTepuil U BUPYCOB AKTUBHOCTBIO M3-3a BHICOKOI
AeTydecTn
AAKNAAUMETIA- 0, 10-0, 15% MembGpanoTponHoe PopMupyeT 0CTaTOYHYIO [21-24]
OeH3111aMMOHMIT AeVICTBIIe, aacopOINsA Ha | aHTMMUKPOOHYIO aKTUBHOCTD ITOCA€e
xaopua (UAC) POroBOM CA0€e KOXI JCIIapeHNsl CIIUpTa, CHIDKaeT
ITOBTOPHYIO KOHTaMMHAITUIO
MoaouHast KucaoTa 0, 30-0, 75% TToaxucaenne [Toaaep>xuBaeT GpU3MOAOTUIECKUI [25-27]
MUKpPOCpeABI, pH koxu, ycnausaer u
HapyIleHe IIPO/IOHIPYET AeVICTBIE CIIMPTa U
IIPOHIIIaeMOCTU YAC, noaasaset poct
MeMOpaH, MHaKTUBaLIVs MUKPOOPTraHI3MOB
depmenTOB
leaeBast MaTpuna 0, 25-0, 50% PopmMuposaHe BA3KOI YBeanunBaeT BpeMsl BLICBIXaHIS 1 [28, 29]
(IponsBoaHbIE MAEHKI, 3aMeA eHIe KOHTAKTa aKTMBHBIX BEIIIECTB C
L1€AA10/103bI) MCITapeHnsI KO>XKer1, obecrieunBaeT 0ozee
paBHOMEpHOe paclipe/eaeHue
Cadaoposoe macao 1, 00-1, 50% DMOJAEHT, Kocsenno nogaep>xusaer [14-17]
BOCCTAHOBAEHVE IIPO/IOHTALIMIO 3a CIET COXPAHEHS
AVIIUAHOTO Oapbepa, LIe0CTHOCTU POTOBOTO CAOS U
AHTUOKCUAAHTHOE yAep>KaHNs1 aKTUBHBIX BEIIleCTB B
AeVICTBUE ITOBEPXHOCTHBIX CAOSIX KOXKI
BBesenue COCTaB TeAs  4YeTBePTUYHOTO CuneprmaM crmpTa M 9eTBEPTUYHBIX aMMOHMEBBIX
aMMOHIEBOIO COeAVIHEHUST COeAVHEHMII B KOMOMHMPOBaHHBIX (POPMYyASINAX
(aaxknaaumMeTnA6€H31AaMMOHMIA XA0puAa) B paccMaTpMBaeTcs Kak 0AuH 13 Hauboaee >PPeKTUBHBIX
KOHLIeHTpalun 10-0, 15% oDecrieunBaeT II0AXOA0B K CO3JaHMIO CPeACTB C OBICTPBIM HadaloM
¢opmmposanue OCTaTOYHON aHTUMMKPOOHOII ACVICTBUS VI IPOAOHTUPOBAHHOM 3aILITO.

aKTUBHOCTU 3a CYET aacOpOLIMM KAaTMOHHBIX MOAEKYA Ha
pOTOBOM CA0€e DINAepMUCa M MX MPOAOHIMPOBAHHOIO
MeMOpaHOTponHOTO JeticTBus. llokasano, yro YAC
COXpaHAIOT aKTMBHOCTb IIOCA€ NCIapeHus CIupTra U
CIIOCOOHBI ITI0AABAATH POCT MUKPOOPIaHI3MOB Ha KOXKe B
TedyeHIe  HeCKOABKIUX

YyacoB,  CHILKas

¢opmupys  Tax

Ha3bIBaeMBIll «IIOCTaHTVCENTIIeCKil dPpdexr» [21-24].

CKOpPOCTB

HOBTOpHOﬂ KOHTaMIHaIImMm n

MoaouHasi KucAOTa, BXOASINAST B COCTaB Tesl,

AOITIOAHNUTEABHO ycnanBaer nu IIpOAOHIMPYET

aHTUMNKpPOOHOe JeNICTBMe 3a CY€T IIOAKMCAEHVII

ITOBEPXHOCTHBIX CA0€EB KO>KI n mogaAep>KaHn:t

pu3M0A0TNIECKOTO  KMCAOTHO-IIIEA0YHOro  OajaHca

(pH5,5-6,0).
YCTOMYMBOCTD
Ae3HPUITNPYIOITIX

HO,Z],KI/ICAQHHB_}I MHUKpOCpeda CHMXKaeT

Daxrepuii M BUPYCOB K AENCTBUIO

areHTOB, HapymiaeT
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IIPOHMITIAeMOCTDL UX KAETOYHBIX MeMOpaH U I10JaBAseT
aKTMBHOCTDH KAIOUeBHIX (PepPMEeHTHBIX cucteM [25-27]. B
OTAMYNME OT HEOPTaHNYECKMX KICAOT, MOAOYHAs KICAOTa
SABASETCS Jusnoaornyeckum KOMITOHEHTOM
HaTypaAbHOIO YBAAKHSIOIIEro ¢akropa KOXM, YTO

obecrieunBaer XOpOouIy1o IIepeHOCMMOCTD M OTCYTCTBIE

pasapakaiolnero  AeicTBMA  HpM  MHOTOKPaTHOM
HIpMMeHEeHN.
CymiectBeHHyl0  poab B (popMUPOBaHUU

npoaoHrupyiomero sgdQeKra urpaer JAeKapCTBeHHAs
dopma. T'eaeBass MaTpmija Ha OCHOBE HPOM3BOAHBIX
1114101036l  ODecIleurBaeT yBeAUYeHVE BpeMeHN
BBICBIXaHUA IIO0 CPaBHEHUIO C SKMAKMMU CIVPTOBBIMU
pacnpeaeaeHne

AKTUBHBIX BellleCTB 1 CI)OpMI/IpOBaHI/Ie TOHKOI IIAE€HKI Ha

pactsopamyu, ©oaee paBHOMepHOe
IIOBEPXHOCTHU KOXI. B 1ccaea0BaHIAX, BHIITOAHEHHBIX 10
cra"aapty EN 1500, mokaszaHo, 4TO yBeAMueH1e BpeMeHN
KOHTaKTa aHTMCeIITUKA C KOXKell IPsIMO KoppeaAupyeT ¢
BBIPQ>KEHHOCTBIO U CHVKeHS
MUKPOOHOI 0bceMeHEHHOCTH, a
MPOAOAKUTEABHOCTBIO OocTaTouHoro s¢ddekra [28,29].
Taxum obOpasoM, TreseBas ¢opma ONTUMUSHPYET
KUHETHUKY BBICBOOOXKAEHUA W AeVICTBMS  aKTVMBHBIX
KOMITOHEHTOB, cosaBas AT ux
IIPOAOHIMPOBAaHHOIO B3aIMOAEVICTBIAS c
MUKPOOpraHU3MaMMI.

JONOAHUTeABHBII BKAaJ B  IOoAJep>KaHue
npoAoHIupyioiero s¢g@exra BHOCUT capA0pOBOe MacAao,
o0agaloliee BhIpa’kKeHHBIMI DMOAEHTHLIMU 1 Oapbepo-

CTabMABHOCTBIO
TaKKe c

YCAOBILA

BOCCTaHaBAMBAIOIIMMU CBOMcTBaMM. Boccranosaenne
AUNMAHOTO MAaTPMUKCa POTOBOTO CAOsl CIOCODCTBYeT
YMEHBIIEHUIO TPaHC3INUAePMaAbHON IIOTePU  BOADI,
COXpaHeHMIO IIeJA0CTHOCTM KOXHOro Oaphepa M, Kak
caeacTsue, Ooaee CTaOMABHON (PUKCALIMM aAKTUBHBIX
BEIIeCTB B IOBEPXHOCTHBIX CA0sAX 3nmaepmuca [14-17].
DTO0 CO34a€T OAaronpUATHLIE YCAOBU A4Sl PeaAn3almn
OCTaTOYHOM aHTMMMKPOOHOM aKTMBHOCTM ¥ CHIM>KaeT
pUCK OBICTPOrO CMBIBaHUS MAM yJaleHusl IIperapara
IIPU IIOCAEAYIOIINX KOHTaKTaXx.

CoBoKyITHOCTD (pusnko-xumMmueckmx u

Japmakoaormgeckux ¢Jaxropos I103BOASIET
paccmaTpuBaTh pa3pabOTaHHBINA Iedb KaK CPeaCTBO C
OBICTPBIM HayaAOM AEVICTBIS, BRIPa>keHHOI OCTaTOYHOI
AKTUBHOCTBIO ¥ ONTUMUBUPOBAHHONM KUHETUKON, 4TO
IIOBBIIIAET €r0 IOTeHIMaA AAs IPUMEHEeHNs B CHCTeMe
IpOPUAAKTUKY BHYTPUOOABHUYHEIX UHQPEKIUI Ipu

BBICOKOII KpaTHOCTM OOpabOTKM PYK MeAUIIMHCKOIO

IepcoHaa.
3. Jepmaroaormieckas —IIepeHOCHMMOCTD
CIIMPTOCOAEpKaIMX TIeAeBBbIX AaHTUCENTHKOB C

SMOJAEeHTaMM U OPraHIMIeCKIMMU KICA0TaMI
00paboTKu PYK
MEeAULIMMHCKOTO II€pCOHaJZa B YCAOBMIIX CTallOHapa

Bricokas KpaTHOCTD

COITPOBOKAAETCSI 3HAUMTEAbHON Harpy3KOi Ha KOXKHBIN
Gaprep, 9TO CyXOCTH,
pasapa>karoniero Aepmarura,
MUKPOTpEemH I TIOBBIIIIEHHOI TpaHCBHI/IAepMaAbHOIZ

IpOsABASIETCS passurnem

KOHTAaKTHOTIO

rorepu Bogsl. 1o gaHHBIM cricTeMaTHYeCKIX 0030pOB U
KAVHIYECKMX WCCAeAOBaHUI, MMEHHO IIOBpeXAeHue
KOXKHOTO Oapbepa sABASETCS OAHON U3 BeAYIIUX IPUINH
CHVDKEHVIS IPYBEP>KEHHOCTU MEAVIIVHCKIIX paOOTHUKOB
K cODAIOZ€HNIO IIPOTOKOAOB TIMIVIEHBI PYK U, Kak
caeacTBie, (PAKTOPOM, OIOCPEAOBAaHHO BAVISIIOIIUM Ha
repeAaqn

BHYTpUOO0ABHIYHBIX MHPeKnuit [30-32].

pucK HepeKpECTHOM Bos6y4MTeAe17[
B pexomengamuax BcemupHoil opraHusanumn
34paBOOXpaHeHIs NOAYEPKIBACTCS, 4qTO

CrIMpTOoCodep Kalie aHTUCENITUKM IIpM  aA€KBaTHOM

COCTaBe M HaA4YMM  CMATYAIOIINX  KOMIIOHEHTOB
IIepeHociAT s Aydnie, 4YeM dYacToe MBITHE PYK ¢
AeTepreHraMy;, U BbBI3bIBAIOT Me€HEe BbIPpa’kKeHHOe

TIOBBIIIIEHNe TPaHCOIMAEPMAALHON IIOTepU BOABI U
pasapakeHue xoxu [33]. B paHagoMU3MpOBaHHBIX U
MepeKpECTHBIX KAMHMYIECKNX MCCAeAOBaHMAX IIOKa3aHo,
9TO reaesble (POPMyASAIIUN CIMPTOCOAEP KAIIUX CPEeACTB,
cojep>Kalllyie HMOJEHTHl M YBAXKHAIONIMEe areHTEl,
accolMMpyIOTCcsa € 0oJAee HU3KONM YacTOTOM DPUTEMBI,
IIeAyIIeHNs] ¥ CyObeKTUBHBIX OLIYIIeHMI SK>KeHMs I10
CpaBHEHUIO C >KMAKMMM pacTBopaMy Oe3 3aIllUTHBIX
AobaBok [34,35].

Ocobyi0o poab B mHoAjep>KaHUM OapbepHOIt
JyHKIIMM KOXXM UTpaeT coXpaHeHMe (PU310A0TIYECKOTO
KICAOTHO-IIleA04yHOTo  Oaaanca (pH okoao 5,5).
Hapymenne kmucAOTHOV MaHTUM BCAEACTBME YacTOTO
MpUMeHeHNs 1IeA0YHBIX MOIOIIMX CPeACTB IPUBOAUT K
Ae3opraHusanyuy AUMIMAHOIO MaTpUKCca POrOBOTO CAOs,
YBeAMYEHMIO IIPOHMIIAeMOCTU A pasApa’kKaloliyX
areHTOB UM MUKPOOpPranusmoB [36]. Bkaiouenme
OpTaHMYeCcKUX KUCAOT, B YJACTHOCTM MO/OYHOI, B COCTaB
KO>KHBIX aHTMCENTHUKOB I03BOAsIET MOAAeP>KUBATh MAU
BOCCTaHaBAMBATh (PU3MOA0TMYECKUII ypoBeHs pH, 4To,
[0 JaHHBIM  JepMaTOAOTMYeCKUX  JCCAeJOBaHMIA,
CIIOCOOCTBYeT HOpMaAM3alyl MMKPOOMOTBI KOXU U
CHIKEHMIO BBIPa’KeHHOCT!M BOCIIAAMTEALHBIX peakKIuii
[37,38]. MoaouHast Kucao0Ta, SBASISICE KOMIIOHEHTOM
¢daxropa,

AOIIOAHUTEABHO ITIOBBIIIAET IMAPaTaliliiO pOTOBOTO CAO

HaTypaabHOTO YBAAKHAIOIIIETO
M yAydlllaeT €ro DAACTMYHOCTL, UYTO CHMKaeT PUCK
MUKpPOTpPEIMH U pa3dpakeHMs] IIPM MHOTOKPaTHBIX
aHTHCeNTIYecKnx oopadoTkax [39].

DMO/AeHTHEIe u AUTINAOBOCIIOAHSIOINTIE
KOMIIOHEHTBI B  COCTaBe TeAeBBIX aHTHMCENITUKOB
paccMaTpMBaroTCs Kak KAIOUeBOIA DAeMEeHT

NpOPUAAKTUKN  ITPOPECcCOHAABHOIO —AepMaTuTa Y

MeAVUMHCKMX  pabOTHMKOB. B  kamHmyeckmx mu

VMHCTPYMEHTAaAbHBIX MCCA€AO0BaHMIX C VICIIOAb30BaHNEM
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KOPHEOMETPUM M U3MEPEHMs TpaHCHIMAePMaAbHON
IIOTEPU BOABI IIOKa3aHO, YTO CPeACTBa, cojepKallye
pacTuTeAbHBIe MacAa U IOAMHEHaChIIeHHble >KMpPHbIe
KICAOTHI, CIIOCOOCTBYIOT BOCCTAaHOBAEHUIO AWUIMAHOIO
CA0s, YMEHBIIEHUIO JeTMApaTallii ¥ IIOBBIIIEHUIO
YCTOMYMBOCTM KOXMU K pasapakamolieMy AelCTBIIO
criuprtos [40,41]. /luHOA€Bast KMCAOTa M TOKO(EPOBL,
HPUCYTCTBYIOIIE B
AEMOHCTPUPYIOT

MPOTUBOBOCHaANTEAbHbIE CBOMCTBA, a TaKXKe y4acTBYIOT
B peryaanun AnPpQPepeHnpoBKM KepaTUHOILIUTOB U
CUHTe3a IlepaMIAOB, 4YTO MMeeT IpUHIMUIINAAbHOE

pacTuTeAbHBIX MacAaax,

AHTMOKCUAaHTHBIE n

3HaueHMe AAs TIOAAEp>KaHMS 1I€AOCTHOCTM KOXKHOTO
Oapnepa [42,43].

Taxum  oOpaszom, AOKazaTeAbHOI
ANUTepaTyphl IOATBEP>KAAIOT, UTO OIITUMM3aLINI COCTaBa
CHMPTOCOAep>KAaIlMX TeAeBLIX aHTMCENTUKOB 3a CYET
BKAIOYEHMsI OpraHMYecKMX KUCAOT U DMOJEHTHBIX
KOMIIOHEHTOB ~ IIO3BOASAET  CYIIeCTBEHHO  yAyYIINTDb
AepMaTOAOTNIECKYIO IepeHOCHMOCTD, CHU3UTH 9acTOTY
pasapakaloIMX peakUMii U COXpaHWUTb OapbepHbIe
CBOJICTBA KOKM IIPY MHOTOKPAaTHOM IIpMMeHeHMMN. DTO
paccMaTpMBaeTCsl KaK BasKHellIllee yCAOBYe YCTOMYIMBOI
NPUBEP>KEHHOCTM MeAVIIMHCKOTO IlepcoHala IUIVIeHe
PYK M1, caeioBareabHO, 3(PEeKTUBHOCTH IIPOrpaMM
npoduaaKkTUKU BHYyTpUOOAHNYHBIX MHpeKImit [33-43].

4. Poab cadaopoBOro Macaa B COXpaHeHMM
OapbepHBIX CBOJMICTB KOXM ¥  IIOBBIIIEHWN
KOMILAaeHca

CoxpaHeHMe I1eA0CTHOCTM KOXKHOTO Oapbepa
SABASETCA ~ OAHMM M3  KAIO4eBBIX  (aKTOpPOB,
OomnpeAeAsSIOIINMX  IIe€PeHOCMMOCTh  aHTHMCeIITIYEeCKIX
CPeACTB U IIPUBEP>KEHHOCTh MEAVIIMHCKOIO ITepcoHala
nponeAypam ruruensl pyk. IlospexxaeHne ammmaHoro
MaTpUKCa

AAHHbBIE

pOroBoro €04, AeTuaparanys 17

BOCIIaaUTeAbHbIe M3MEHEHII KO>KI IIPUBOAAT K

CyOBbeKTMBHOMY AMCKOMPOPTY (CYXOCTDb, XOKeHHe, 3yA),
popMupOBaHNIO MUKPOTpeIMH ¥, KaK CAeACTBUe, K

CHIVDKEHUIO 4YacTOTBl U KadecTBa aHTUCEITUYECKOU

00pabOTKM PyK, YTO HEraTMBHO OTpa’kaeTcsi Ha

9P PeKTUBHOCTH MpOorpaMm popUAaKTUKI
BHYTPpUOOABHIYHBIX MHQEKIINI [30-32]. B
peKOMeHAAIIX Bcemmproir OpTaHM3aLVI
3ApaBOOXpaHeHIL ITOAYEPKIBaAETCS, YTO
CIIMPTOCOAEprKalllle  aHTMCENTUKM C  BKAIOYEHVEM

CMSITUAIONINX U ANMIUAOBOCIOAHSIIONNX KOMITOHEHTOB
IIepeHOCATCS Ay4dile, yeM (pOpMyAbl Oe3 DMOAEHTOB, U
accorMmpyIoTcs ¢ 604ee BEICOKON YAOBAETBOPEHHOCTEIO
roap3oBaresell M YCTOMYMBBIM cobAI0AeHIIEM
IIPOTOKOA0B TUTHEHBI PyK [33].

CadaopoBoe Maca0 XapaKTepU3yeTcs: BHICOKUM
(a0 70-80%),

putammida K nu

cogep>KaHueM  AMHOAEBO
TOKO(epPO10B
Pocdoannmaos, KOTOpble UTPalOT KAIOYEBYIO pOAb B
HoAAepP>KaHUM CTPYKTYPHI U PYHKIIUN DI AEPMaAbHOTO
Oaprepa, qTO IOATBEp>KAaeTcs AAQHHBIMU,
IIpeJCTaBAeHHBIMI B TabOauile 2. /lMHOAeBas KuCAOTa
SABASETCA  He3aMeHMMONM  KMPHOV  KUCAOTOU U
CTPYKTYPHBIM KOMIIOHEHTOM LiepaMI/0B POrOBOIO CA04,
ydacTByiommx B (GOpPMUPOBAaHUM  AaMeAASPHBIX
AUTNIMAHBIX ~ I11aCTOB,  ODEeCIIeYMBAIOIIUX  HUBKYIO
HPOHNIIaeMOCTb KOXXU u IpeAOTBpalaioIX
M30BITOUHYIO TPaHCSINUAEPMAaAbHYIO IIOTEPIO BOABL
DKcrlepuMeHTaAbHble U KAMHUYECKMe MCCAeA0BaHILT
pacTUTEABHBIX Macea, GOraThIX AMHOAEBOI KUCAOTO (B
TOM 4MCA€e ITOACOAHEYHOTO 1 cadpA0pOBOIO), IOKa3aAu
MX CIOCOOHOCTb  CHIMDKATh — TPaHCHIMAEPMaAbHYIO
HOTepIO BOABI, IIOBBIIIATD IMAPaTaliMI0 POTOBOTO CAOS U
YCKOPSITh BOCCTaHOBAEHIe OapbepHOI (PYHKIMM KOXKIU
[47,48]. Adedurur AMHOAEBOV KUCAOTH, HAIIPOTUB,
accoMMpoOBaH C HapylIeHMeM CHUHTe3a LiepaMIAOB,
CYXOCTBIO KOXI ¥ IOBBIIIEHHON CKAOHHOCTBIO K
pasapa’kaonieMy KOHTaKTHOMY AepMaTuTy.

KICAOTHI
(Butamun  E),

Taﬁzmua 2 - D)MOAeHTHBIE U 6apbepo-BOCCTaHaBIH/IBaIOH.H/Ie KOMIIOHEHTBI B COCTaBe KOJXKHbIX aHTUCEIITUKOB U MX
BAVISIHVIE Ha IIePpeHOCVIMOCTD VI KOMILA1aeHC MeAVIITVTHCKOIO ITepCcoHasla

KICAOTa
cad10poBOro
Macaa)

pOroBsoro cao:

Kommonenr / OcHoBHOM OMoaormdeckmii | Bamsinme Ha Gapbep KOXM 3HadeHue aAast Ucrounn

KAacc BemecTs 2pPeKT KOMIL1aeHca KU
/nHoAeBast KucaoTa | YdacTue B CUHTe3e LiepaMIAOB CHixeHue CHuxeHMe CyxocTu 1 [47, 48]
(ocHOBHAasI >KMpHas U AaMeAASIPHBIX AUMINAOB TpaHCOIMAePMaALHOM pasapaskeHus Ipu

IoTepu BOABI,
BOCCTaHOB/AEHIE AUIIAHOTO
MaTpUKCa, TIOBhIIIIeHIe
ruApaTanum

JaCTOM ITpMMEHEHN
AHTUCEIITUKOB
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Toxodepoanr AHTUOKCHAaHTHAs 3aI11Ta, 3arnTa AU AOB YMeHbIIIeHNe SpUTEeMbI [48]
(ButamuH E) MIPOTMBOBOCTIaANTEeABHOE SIIAepMaAbHOro Oaphepa U OIITYITIeHNU ST JKKeHM,
AeVICTBUIE OT IIePeKVICHOTO OKVCAEHIs], OBBITIIEHIIE
YCKOpeHIe penapanum CyOBeKTMBHOI
IIepeHOCUMOCTHU
Buramua K Peryasums CHIXeHNe TUIepeMun 1 VY ay4d1iieHne CeHCOPHBIX [48]
MUKPOIIMPKY AL, COCYAVICTOV PeaKTHBHOCTI XapaKTepVCTUK KOXI
IIPOTMBOBOCIIAAVITE ABHBIV KOXI IpY MHOTOKPAaTHOMI
ap ekt obpaboTke
PactureanHsie OKKAIO3VIOHHBIN U QopmMupoBaHue 3alIMTHON IMpodnaaxtka [45, 46]
DMOAEHTHI (B T.4. cMsTgatonmi 9gp@exr AVTVAHON TTAEHKI, CTAHYTOCTU U
cad10poBOe Maca0) YMeHbITIeHe VICTTapeH s e Ay e,
BOABI [IOBBIIIIEHVIE
acceptability
MoaouHast Kucaora TMoaaep>xanne Crabuan3sariyst KiCAOTHOMI CHixeHme [49, 50]
(opranmyeckas ¢usnoaormaeckoro pH, MaHTUM, OIITUMU3AIINSI pasapaskeHns,
KICAOTA, yBAaXKHSIOIIee AeViCTBIe (pepMeHTHBIX TpoOITECCOB coxpaHeHUe
komriioHeHT NMF) Oapnepa HOpMa/AbHOI
MIUKPODAOPHI KOXKU
lesesas maTpuia YBeanueHune speMeHn CHikeHne gernaparaliniy, IToBeiIeHNE [44-46]
(mponssoaHbIe KOHTaKTa, paBHOMEpHOe yAep>KaHle aKTUBHBIX KOM(OPTHOCTU U
[1€AA10/103BI) pactipeaeaeHne BeIlleCTB B POTOBOM CA0€ AAUTEABHOCTU
3amutHOro sgdexra

Toxodepoasl, Bxoaslue B coctaB ca10pOBOro
Macaa, 004a4aioT BBIPa>KeHHBIMIU aHTMOKCUAAHTHBIMMU
CBOJCTBaMM I 3aIlJUIAIOT AUIMABI MeKKAeTOYHOIO
«IleMeHTa» or IIePEeKIICHOTO OKMCAEHIs,
UHAYIMPYEMOTO XUMMYECKUMU pasApakUTeAsIMU U
BOCIIaAUTEABHBIMU ~ MeAMaTopaMu. B obGsopax u
DKCIIepMMeHTaAbHBIX paboTax I10Ka3aHo, 4TO BUTaMMH E

CHIIKaeT CyOKAMHIYEeCKOoe BOCIIaA€eHUe KOXX1,
MOAyAUpYeT BKCIIPeccUIo IIPOBOCHAAUTEABHBIX
IUTOKMHOB 17 CIIOCOOCTBYeT pelapauuu
SINAEPMaAbHOTO Daprepa rmocze IIOBTOPHBIX
XUMUYECKIX BO3AEMCTBUI, BKAIOYas Jacroe
NpUMeHeHe  CIMPTOCoAep Kallux — cpeacts  [48].

Buramun K, mpucyrcrsyromuit 3 cadpa0poBoM Macae,
Y4YacCTByeT B PeryAsluy MUKPOUMPKYASLMU U MOXKET
OKa3hlBaTh MPOTUBOBOCIIAAUTEABHOE AEVICTBUE, YTO
IIOTEHLVIAAbHO YMEHBIIAeT DPUTEMY U IIOBBIIIEHHYIO
PeaKTUBHOCTD KOXKIA.

DMO/eHTHBIe CBOICTBA PacTUTEABHBIX Macea
peaamsyioTcsi TakXke 3a C4€T (oOpMUpOBaHUA Ha
IIOBEPXHOCTM KOXM TOHKOM OKKAIO3MOHHOM ITAEHKI,

yMeHbINAIONIeil UCIIapeHne BOAbl U CIIOCOOCTBYIOIIel

yAep>KaHMIO Baarm B poropoM caoe. Ilogo0HbIi
MEXaHu3M IHPOAEMOHCTPUPOBaH A4S Pa3AMYHBIX
AUTIUAHBIX ~ KOMIIOHEHTOB, BKAIO4as Ba3eaAuMH U

pacTuTeAbHBIE MacAa, ¥ CONPOBOXAAETCS CHUKEHMEM
TPaHCONUAEPMAAbHONM IIOTEPU BOABI U yAy4dIleHHEM
saactaHocT Koxu [51]. Tlogaepskanme agexksBaTHONM
TMApaTaliii U I€AOCTHOCTM AUIMAHOTO MaTpUKCca
BasKHeIIIIee

paccMaTpuUBaeTCsI Kak ycaosue

NpoduAakTuKy IpodeccOoHaABHOIO JepMaTuTa y
MeAMITMHCKIX paOOTHUKOB M COXpaHeH!sI HOPpMaAbHO
TaKTUABHOII 9yBCTBUTEABHOCTH KOXXI npu
MHOTOKpaTHOJ aHTHCeNT4YecKol obpadotke [31,32].
/JloTIoAHNTeAbHOE 3Ha4YeHlUe VIMeeT COXpaHeHIe
¢pusnoaorngeckoro
koxxn. Kucaas mantusa (pH okoao 5,5) Heobxoanma aas

KIMCAOTHO-IIIe/I0YHOTO ~ OaaaHca
OIITMMAaABHOV aKTMBHOCTY (epMEHTOB, Y4aCTBYIOIINX B
CUHTe3e 1lepaMIAOB, U 445 ITI0AAep KaHUsT HOPMaAbHOTO
Mukpoononernosa. Hapymenne pH Bcaeactsue gactoro
HpVIMeHeHN: eA0YHBIX MOIOIINX CPeACTB IIPUBOAUT K
Ae30praHmM3aluy AUIIMAHBIX I1AaCTOB M IIOBBIIIEHUIO
NPOHULIAEMOCTH s1maepmuca [49]. Bkarouenue B coctas
AHTUCENITUYECKNIX TeJeli OpraHMyeckKux KHUCAOT, B
JaCTHOCTY MOJAOYHOM, CIIOCOOCTBYeT II0AJep>KaHMIO
¢usnoaormgeckoro pH u rmaparanuy, IOCKOABKY
AaKTaT  sABASETCA ~ KOMIIOHEHTOM  HaTypaAbHOTIO
YBAAKHAIOIETO0 (aKkropa U y4acTByeT B PperyAslun
GapbepHOI QPYHKIUM U MIMMYHHOIO TOMeOCTa3a KOXKU
[50]. Coueranme MOAOYHOI KUCAOTHI C DMOAEHTaAMU
PacTUTEABHOTO IPOVCXOXKAEHUs CO34a€T YCAOBMS AAs
BOCCTAaHOB/AEHMsI KUCAOTHOM MaHTUM U AUINAHOTO
MaTpUKCa I10CA€e CIIMPTOBO SKCIO3UIIN.

C mo3unumii  IIOBEAEHYECKON MEeAMIIMHBI U
MHQEKIIVOHHOTO KOHTPOAs AO0Ka3aHO, 4TO XOpOIIas
IIepeHOCHMOCTD U IIOAOXKUTEAbHbIE CEHCOPHBIE CBOVICTBA
AHTHMCENTIYECKIX CBSA3aHBI C
PabOTHMKOB. B

PaHAOMU3BMPOBAHHBIX HeperéCTHbIX J1ICCAeAOBaHIIX

CpeAacTs
MeAULIMHCKIIX

HaITpsIMYIO
KOMIIAa€HCOM

II0OKa3aHo, 9YTO CIIMPTOCOAEP >Kaliye reay ¢ SMOA€HTaMI



Astana Medical Journal, 2026, 1, 126

U YBAQKHIION[MMM areHTaMM BBI3HIBAIOT MEHBIIIYIO
CyXOCTh M pasjpaXkeHue, WMeIOT ©0o0Jee BBICOKIEe
rokazarean acceptability m acconmmpyiorcst ¢ 0oaee
YCTOMUUBBIM CODAIOAEHIEM IIPOTOKOAOB TMTMEHBI PYK
110 CpaBHeHMIO ¢ (popMydamy Oe3 3aIIUTHEIX 400aBOK
[44-46].
BEPOATHOCTL IIPOITYCKOB IIPOLIeAyp WM COKpaIleHus
BpeMeHM BTUPaHNsA, YTO MMeeT IpsAMOe 3HadyeHNe A/s

YAy‘IL[IeHI/Ie COCTOSHISL KOXI CHII>KaeT

s¢PexrnBHOCTM TPOPUAAKTUKU BHYTPUOOABHIMIHBIX
MHQEKIINIA.
Taxkum

obpaszom, AOKa3aTe AbHO

AUTepaTyphl IO3BOASAIOT paccMaTpusath cada0poBoe

AAHHbBIE

MaCa0 KakK HepCHeKTI/IBHbIﬁI AepMaTOHpOTeKTI/IBHbe/I
KOMITOHEHT TeAeBBhIX KOXKHBIX aHTMCEIITHMKOB. Bricokoe
cogeprKaHume AUHOAEBOM KMCAOTHI U TOKOCl)epO/lOB

5. BeiBOABI

ITposeaénnmlit HappaTUBHLIN
COBpeMEeHHOI1 JOKa3aTeAbHON AuTepaTyphl ITI0Ka3ada, 4To
¢ PexrnBHOCT, NPOPUAAKTUKU BHYTPUOOABHIYIHBIX
MHQEKINII B 3HAUMTEABHON CTeIleHN OIpejeAseTcs He
TOABKO aHTUMMKPOOHBIM CIIEKTPOM KO>KHBIX
aHTUCENTHKOB, HO M MX AeKapCTBeHHON (POpMOIi,
KMHETUKON AEVICTBIS, A€pMaTOAOIMYECKON
IIepeHOCHMOCTBIO U BAMSIHMEM Ha OapbhepHble CBOJICTBA
KOXXM PyK MeJMIIMHCKOIO IlepcoHada. l'eaesple
cupTocoepXammye  POpMyAsSLNM, — COAep Kalue
KaTMOHHBIE aHTMCENTUKM I OpraHuMdeckue KICAOTEL
obecrieunBalOT OBICTPOE Hauyalo AEVICTBUs, OCTaTOYHYIO
aHTUMMKPOOHYIO aKTMBHOCTb M ONTHMMM3MPOBaHHOE
BpeMsI KOHTaKTa C KOXKell, YTO IOBbIIIaeT YCTOMIMBOCTD
aHTHCeNTN4IecKOro 3¢eKTa IIpU BBICOKOV KPaTHOCTU
npuMeHeHns1. BKaioyeH1e YMOA€HTHBIX KOMIIOHEHTOB, B
JacTHOCTU cadpA0pPOBOIrO MacAa, 0OOCHOBAHO C TTO3UIINIL

aHaAN3

AepMaTtoaoruu 1 MHQPEKIIVIOHHOTO KOHTPOASI, IIOCKOABKY

BBICOKOE  COJep>KaHMe  AMHOAEBOM  KUCAOTBI U
TOKO(pep0a0B CIIOCODCTBYeT BOCCTaHOBAEHUIO
AUTIMAHOTO MaTpUKCa, CHIKEHUIO

TPaHCOIINAEPMAAbHON IIOTEPU BOABL, YMEHBIIIEHUIO
pasapaxkeHus u rnogepxxanuio gpusnoaornyeckoro pH
KOXI. YaydllleHne OapbepHON (PYHKIMU M CEHCOPHBIX
XapaKTepUCTUK  KOXU

HaIIpsAMyIO ~ CBS3aHO  C

ITOBBIIIE€HVIEM KOMII1a€HCa MEAMIIMIHCKOTIO II€pCOHaAa K

Aurepartypa

oOycaaBanBaeT ero Oapbepo-BOCCTaHABANMBAIOIINE,

yBAaKHAIOIIME UM aHTMOKCUAAaHTHDBIE CBOIICTBa, a

addexT

TpaHCBHI/I,ZI,epMaAbHOﬁ morepm BOAbI ¥ YMEHBIIIEHUIO

DMOAEHTHBIN CIIOCOOCTBYeT  CHIKEHUIO
pasApakeHus koxxu. Bxaiouenne cadpaoposoro macaa B
COCTaB
rnojJaep>KaHyieM
HIpMMeHeHeM OpTaHMYeCKMX KUCAOT ITOTeHIIMaAbHO
cpeAcCTBa u
CBOIO

CIIMPTOCOAEp>Kalllero reAs B COYETAaHUM C
¢pusnosorngeckoro pH u
TIOBBIITIAET IIepeHOCUMOCTh
moAb30BareAen, 4YTO, B
YAYYIIEeHNIO
MEAVIIIMHCKOTO IepCcOHaAa M YCTOMYMBOCTU IIPOTpaMM

YAOBAETBOPEHHOCTD

ogepear, CHOCO6CTBy€T KOMIIZaeHCa

ITITVI€HBI PyK B cucreme Ip O(l)I/IAaKTI/IKI/I

BHYTpMOOABHIYHBIX MHpeKmit [33,44-51].

HpolieAypaM TIMUIVIEHBl PYK, YTO paccMaTpMBaeTCsl Kak
KAIOUeBOe yCAOBMe YCTOMUMBOI peaan3aliiy IporpaMm
NpoMAaKTUKM MHQEKINI, CBA3aHHBIX C OKa3aHUeM
MeAMITMHCKOM oMoy, Takmm obOpasoM, TeaeBble
aHTHCENITUKMA  Ha  OCHOBE  BTaHOJa,
9JeTBepTUYHBIX aMMOHMEBBIX COeAVHEHNI, MOAOYHOI
KICAOTH M capAOpOBOTO MacAa IPeACTaBASIOT COOOI
HaydHO OOOCHOBAaHHOe HaIlpaBJAeHMe A4Sl CO3JaHVd
9 QPEeKTUBHBIX ¥ XOPOIIO IIEPEHOCUMBIX CpPeACTS,
cucteMy  MHQEKIMOHHOTO
KOHTPOAS B YCAOBIAX CTaIlMIOHapa.

Kon@ankt mHTEepecoB. ABTOPH 3aABASAIOT 00

KO>KHbIE

MHTETpUPOBaHHBIX B

OTCYTCTBUM KOH(AUKTa MHTEPECOB.
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Tyningeme

AypyxaHaimiaik nHpexknuAlap Oykia 91eMae aypyIIaHABIK IIeH DKOHOMMKAABIK IIBIFBIHAAPABIH KeTEeKIIi
cebenrrepinig Oipi Goawin Kaza Oepesi, aa oaapaplH OepiayiHAeri Herisri MeXxaHM3M peTiHAe MeAMIIMHAABIK
IIepCOHAaAABIH KOHTaMMHAIVAAaHFaH KOAAaphl apKbLABI JKY3€Te acaThIH YKaHacy >KOAbI TaHbLAFaH. OcblFaH Oali1aHbICTHI
KOA TepiciH aHTUCENTHKAABIK ©HAey MH(QEeKNUAABIK Oakbliay OafFzapAaMalapbHBIH HeTi3ri KOMIIOHEHTI OOABIII
Tabbl1aAbl, aa KOAAQHBLAATHH KypaldapAblH TMIMAiAiri TeK KaHa aHTMMMKPOOTHIK CIIEKTPMEH eMeC, COHBIMEH KaTap
acep eTy KMHeTHKacBIMeH, KaAAbIK OeaceHAiairiMeH, Aopiaik ¢popMackIMeH >XK9He KOIl peT KOAJaHy KesiHJeri Tepire
To3iMaiairiMeH aviKbIHAaAaAbl.

By >xympIcTa aypyxaHainriaik mH(eKIMAAapAbIH aAAbIH aay XKylieciHie MeAUITMHAABIK IIePCOHAAABIH KOABIH
©HJeyTe apHaAfaH CHUPTKYpaMAbl Ieab TypiHJeri Tepi aHTHCeNTHMKTepiHe apHaAfaH Kasipri 3aMaHFbl FBLABIMU
JAepeKTepre HappaTMBTI WIOAy >Xypridiadi. KaTmMoHAB aHTHCENTUKTEpAi, OpPraHMKAABIK KBIIIKbLAAAPABI >KOHE
®PMOJEHTTIK KOMIIOHEHTTepAi KaMTUTBIH Oipikripiaren ¢opmyasdnusaiapra epekie Hazap ayAapblAAbL.
AHTUMMKpPOOTBIK >KoHe BUPYCKa Kapchl OeAceHAiAiK, IPOAOHIMpPAEHTEH dCep, COHAAl-aK TeAbAiK aHTUCEITUKTEPAiH
AepMaTOAOIMAABIK TO3IMALAIrl >KOHiHAerl KAMHMKAABIK >KoHe BSKCIIEpMMEHTTIK 3epTreyAepaiH, XaabIKapaAblK
YCBIHBIMAAP MeH CTaHAapTTapAbIH HoTU KeAepi TaaAdaHAbL.

O4e01 AepeKTep HTaHOAABI TOPTIHIIIAIK aMMOHUI KOCBLABICTAPbIMEH >KoHe OpTaHMKaAbIK KBIIIKbL1JapMeH
OipikTipy aypyxaHaimiaik nuQexisiaapAblH HeTi3ri KO3AbIPFHIIITapbIHA KaTBICTHI CUHEPIMSIABIK OaKTEPULIMATIK SKoHe
BUPYAULUATIK acepAi KaMTaMachl3 eTeTiHiH >KoHe KaAAbIK aHTUMUKPOOTHIK OeACeHAiAiKTiH KaAbIITacyblHa BIKIIAA
eTeTiHiH KepceTesi. I'eapaik gapisik ¢opma OeaceHAi 3aTTapAblH TepiMeH >KaHACy VaKbITBIH YAFATHII, CYMBIK
epiTiHAiaepMeH caAbICThIpFaHAa aHTUCEIITUKAABIK 9CepAiH KMHeTUKaChIH OHTallAdaH/AbIPajpbl.

JepMarozaorus >xoHe MHQEKIMAABIK OaKbliay calachlHAAFBI AdA€AAl JepeKTep DMOJAEHTTIK KoHe AUIIUATI
TO/ABIKTBIPATBIH KOMIIOHEHTTepAiH TepiHiH Oapbepaik KacueTTepiH cakTayda, KYpFaKTBIK IIeH TiTipKeHyAl
0oaaplpMayAa >KoHe (PU3MOAOTVAABIK KBIIIKBIA-CiATiAIK Telle-TeHAIKTi yCTall Typy4a MaHBI3ABI PO aTKapaThIHBIH
AdAeaaeinai, Oya MeAUIIMHAABIK IIePCOHAAABIH KOA TUTMeHachl XaTTaMaJapblHa OeifiMAiAiri yIIiH IIemyIi MaHre ue.
Ocsl TypFblga AMHOA KBIIIKBLAB MeH ToKodepoadapra 6ait cadpA0p Maribl MyilidreK KabaTThIH AUIMATIK MaTPUIIAChIH
KaAIlbIHA KeATipyre >KoHe TpaHCOIIMAEPMAaAbAbl CyAbIH >KOFaAyblH asalTyra bIKIIaA €TeTiH IIePCIIeKTUBAAbI
AepMaTOIPOTEKTOPABIK KOMIIOHEHT peTiHAe KapacThIpblaajbl.

Tyiia cesaep: aypyxaHaimmiaik mHQekumsaiap, KOA IMIMEHachl, Tepi aHTHcCeNTHKachl, cadaop Marlibl,
CHUPTKYPaMABl aHTUCEIITUKTep, TepiHiH OapbepAik PYHKUIVICH, DMOAEHTTepP, MH(EKUVIIHBIH adAbH aly.
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Abstract

Healthcare-associated infections remain one of the leading causes of morbidity and economic burden
worldwide, with the contact route of transmission via contaminated hands of healthcare workers recognized as the
principal mechanism of pathogen spread. Hand antisepsis is therefore considered a core component of infection
prevention and control programs, and the effectiveness of antiseptic agents is determined not only by their antimicrobial
spectrum but also by the kinetics of action, residual activity, dosage form, and tolerability during repeated use.

This narrative review with elements of a systematic search summarizes current evidence on alcohol-based gel
skin antiseptics for hand hygiene of healthcare workers in the prevention of healthcare-associated infections, with a
particular focus on combined formulations containing cationic antiseptics, organic acids, and emollient components.
Clinical and experimental studies, as well as international guidelines and standards, addressing antimicrobial and
antiviral activity, prolonged effect, and dermatological tolerability of gel-based antiseptics are analyzed.

The available data indicate that the combination of ethanol with quaternary ammonium compounds and
organic acids provides synergistic bactericidal and virucidal activity against major healthcare-associated pathogens and
contributes to residual antimicrobial effects. The gel dosage form increases the contact time of active substances with
the skin and optimizes the kinetics of antiseptic action compared with liquid solutions.

Evidence from dermatological and infection control literature supports the role of emollient and lipid-
replenishing components in preserving the skin barrier, preventing dryness and irritation, and maintaining
physiological skin pH, which are critical determinants of user acceptability and compliance with hand hygiene protocols.
Particular attention is given to safflower oil as a source of linoleic acid and tocopherols, which contribute to restoration
of the stratum corneum lipid matrix and reduction of transepidermal water loss, thereby potentially improving
tolerability and adherence to hand hygiene practices.

Keywords: healthcare-associated infections, hand hygiene, skin antisepsis, safflower oil, alcohol-based hand
rubs, skin barrier, emollients, infection control.
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Lea» aanHOrO 0030pa - MpeACTaBUThL OOHOBAEHHYIO MH(POPMALINIO O IIOTeHI1ale
UCIIOAb30BaHMS Me3eHXMMAaAbHBIX CTBOAOBBIX KaeTok (MCK) B perenepaTusHOII
meaunuHe. MCK MoryT OBITh BbIAeAeHbl U3 pa3AMYHBIX TKaHel OpraHm3Ma, IIpu
®TOM MX OMOAOrMYecKMe CBOJCTBA BO MHOIOM 3aBUCAT OT MCTOYHMKA
npoucxoxgenns. MCK KocTHOro Mosra ocTaiorcs HamboJee M3yYeHHBIMU U
HIMPOKO ITPUMeHsIeMBIMY, O4HAKO UX MCII0Ab30BaHNe OIPaHNIeHO MHBA3UBHOCTHIO
MOAYYeHNs, HU3KUM KAETOUHBIM BBIXOAOM U BO3PacT-3aBUCHMBIM CHVKEHMEeM
pereHepaTopHOro moTeHnMaja. IlaarenTa yeaoseKka sBASETCS aAbTepPHATUBHBIM
ucrounukoM MCK a4s1 uccaegosanus m paspaOoTKu IIperapaTos 0Oaarogaps
BBICOKOI AOCTYITHOCTH, BO3MOXKHOCTH IOAY4YeHIsT OOABIIIOTO KOANYECTBa KATOK I
HM3KOM MMMyHOreHHocTu. Hacrosmuii o6sop HampasaeH Ha o0DoOIeHMe
COBpeMeHHBIX  AWTePaTYypPHBIX  JaHHBIX O  pereHepaTMBHBIX  CBOJICTBaxX
Me3eHXMMAaABHEIX CTBOAOBBIX KAETOK KOCTHOIO MO3ra M IIAalleHThl Yel0BeKa U
CPaBHUTEABHYIO OLIeHKYy UX IIOTeHI[Maja A4S INPUMeHeHMs B pereHepaTUBHOIL
MeAUITIHE.

KaiogeBble ca0Ba: Me3eHXMMaAbHBIE CTBOJAOBBIE KAETKM, pereHepaTuBHast
kaetouHass Tepanmsa, MCK kocHoro mosra, IldalleHTapHble — Me3eHXMMaAbHbIe
CTBO/IOBBIE€ KAETKI.
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1. Beeagenne

Bo Bcem Mmpe pacter 1OTpeOHOCTH B
pereHepanuy CKeAeTHOM TKaHM (KOCTM MAM XpsIlia) B
CBSI3U C yBeAYEHMEM 4lcla TpaBM, paka, 3a00aeBaHMUIA
KOCTell I CYCTaBOB, a TakKXXe CTapeHMeM, CBA3aHHBIM CO
CHIDKeHVEeM KauecTBa >KIM3HI. B ToM KOHTeKcTe 0cOoObIii
Me3eHXIMaAbHble
(MCK),

OIIpeJeAsIIOTCsI KaK CcOMaTHMYeCKre CTBOAOBbIE KAETKMU,

uHrepec npeACTaBAsgIOT

CTBOAOB IJIe/ CTpOMaAabHbIE  KAETKU KOTOpbIE

oD0aagaomye  CIiocCOOHOCTBIO K  CaMOOOHOB/AEHMIO,
MyABTUIIOTEHTHOM suddepeninposke u
MMMYHOMOAYASILINY, — CIIOCOOHBIE  JaBaTh  Hadalo

KOCTHOM, XpAIIeBOI U >KMPOBOI TKaHAM [1]. YkasaHHbIe
cpoiictBa MCK ormpeaeasioT BLICOKMI TepamneBTIeCKUii
IOTeHIIMiad B BOCCTAHOBAEHMM OIIOPHO-ABUIaTeALHOI,
HEpPBHOV, CePAEYHO-COCYAMCTOM UM MMMYHHOI CHUCTEM,
YTO  MOJ4YepKMBaeT  KAMHMYECKYI0 I Hay4dHYIO
3HaunMocTs MesenxmmaabHbIx CTB0A0BBIX KaeToxk.
MCK Moryr OBITh BBIJEA€HBI W3 Pa3ANIHBIX
MCTOYHMKOB, BKAIOYasl KOCTHBIN MO3T, SKUPOBYIO TKaHb,
IyIIOBMHY, ITyIIOBMHHYIO KpOBb, IIAAlleHTy M ApyIue

TKaHU [1,2]. INlepsonavaabHO MCK ObLAn
UAeHTUPUIVIPOBAHBI Kak CTpOMaAbHBIE nan
BCIIOMOTaTeAbHBIE  KAETKU A4Sl  T€MOITODTUYECKIX

CTBOAOBBIX KAETOK B KOCTHOM MO3Te. MHOroumcaeHHble
UCCAEeA0BaHMS AEMOHCTPUPYIOT
MMMYHOMOAYAUPYIOIIYIO U TIOMEOCTaTUYEeCKyl0 PpOAb
MCK B peryasuun HPOSBAAA  BTY
UMMYHOMOAYAUPYIOIIYIO  PeryAsluio  IOCPeACTBOM

BOCITIaA€eHIsI,

KA€TOYHOTI'O KOHTaKTa 1 HapaKpMHHOﬂ CUTHaAM3alnm [3]

MCK Taxke cekpeTupyioT (pakTOpbl pocTa M MOTYT
MUTPUpPOBATL K IIOBPeXAEHHBIM ydacTkaM [3]. Dt
CBOJICTBA B COYETAHNM C AETKOCTBIO Ky AbTMBMPOBaHMA in
vitro geaaror MCK mogxoasinmmumMu KaHAuAaTaMu AAst
DKCIEPUMEHTAABHBIX JCCAEAOBAHMI, AOKAMHIYECKIX
MCcCAeAO0BaHUM U KAVHUYECKUX VICIIBITAaHNIA.

boaee ToOro, pasamuyHble WMCTOYHMKM —AAIOT

Hayaao MCK c yHukaapHBIMM XapakTepucTukamu. B

2. MaTepmaa 1 MeTOABI

ITonck aas AaHHOTO OO30PHOTIO MCCA€AOBaHMIL,

IIOCBSIIIIEHHBIX CpaBHEHUIO Me3eHXMMaAbHbIM
CTBOAOBBIM KJA€TKaM KOCTHOTO MO3ra M ILAALIeHThbI
4e0BeKa, IIPOBOAVIAC C VICIIOAb30BaHIEM D/AE€KTPOHHBIX
6a3 aanapx PubMed/MEDLINE, Scopus, Web of Science
u Cochrane Library, a Taxke B IIOMCKOBON cucTeMe
Google Scholar. Aas nuTmpoBaHMsl COOTBETCTBYIOIIUX

craTteil MCII0Ab30BAAUCH caeayoniye Kaxo4deBble CA0Ba:

oTAnM4Me OT ApPYTUX MCK,

I10Ay4Y€eHHbI€ V3 KOCTHOI'O MO3ra, CYMTAIOTCA Hanboee

CTBOAOBBIX KAeTOK,

IIMPOKO  ICCAeAOBAaHHBIMM ~ Ha  IIpeAMeT  MX
MMMYHOCYIIPECCUMBHOI aKTUBHOCTU [3]. DTO CBONCTBO
nospoaser wucrnoabsoBatb MCK kocHOro mosra aas
JAeyeHNsI ayTOMMMYHHBIX 3a00JeBaHmil, a TaKkKe A
6oaesHN
(BTIIX) [4] m
yCHAeHUs IIpOTUBOOITyX04eBoli Tepanuy [3,5,6]. Ognako

X TPYyAHO ITOAYYINTH, IIOCKOABKY AOHOP AO0A>KEH HpOf/]TI/I

MHAYKINN TOAE€pPOTE€EHHOTO OTBeTa npun

«TpaHCIIAaHTaT IIPOTUB  XO3JAVHa»

00/1€e3HEHHYIO U MHBA3MBHYIO IIPOLIEAYPY acIIMpariyy
KOCTHOTO MO3ra, OOBIYHO U3 II0AB3AOIIHOTO TIPeOHI.
OrpannyeHHas 40CTYIIHOCTh COYETAeTCs C OTHOCUTEABHO
HU3KUM BBIXOAOM KaeTok (0,001%-0,01%), mpu sTOM
KOAMJIECTBO CTBOAOBBIX 3HAYNTEABHO
yMeHbIIaeTcss ¢ BospactoM [1,7]. D10 mobyauao
uccaejoBaTesell MCKaTh aAbTepHATUBHBIE MCTOYHVKI

KA€eTOK

MCK, xoropele MOXHO ObL10 OBl JAerde IOAYIUTH B
60ABIINX KOAMYECTBaX.

MCK, I1AAalleHThl,
A€TKOAOCTYTIHBI ¥ MMEIOTCS B 00ABIITOM KoaudecTse [8].
ITommmo  sKcmpeccmy — KAacCHYECKUX
ITOBEPXHOCTHBIX YAOBAETBOPSIONIIX
MuHUMaAbHbIM KputepusaMm ISCT, naauentapusie MCK
(II-MCK) moaoxureasnsr 1o UEA-1  (kotopsit
orpuniateaeH B MCK koctHoro wmosra) [59]. Ot
0CODEHHOCTN O00yCAOBAMBAIOT pacTyIIUil MHTepec K

I10Ay49€HHbIE nu3

KAETOYHBIX
MapKepoB,

ucnoan3oBannio  MCK  4geaoBeueckoi — IIAaIeHTHI,
KOTOpble paccMaTpMBaIOTCs Kak 0oee  AOCTyHHas
albTepHaTHBa Me3eHXMMAaAbHBIM CTBOJOBBIM KJA€TKaM

KOCTHOI'O MO3ra B DKCII€pMMEHTAAbHBIX M KAVMHUYECKNX

UCCAe AOBaHMIX.
Lleav  damnnozo  o03opa  —  TIpeACTaBUTD
OOHOBAEHHYIO ~ MH(OPMALMIO O  pereHepaTUBHBIX

CBOJICTBaX Me3€HXMMaAbHBIX CTBOAOBBIX KaeToK (MCK)
KOCTHOI'O MO3Ta U I1AaIleHThI YeA0BeKa.

«B3pOCABIE Me3eHXMMa/AbHble CTBOAOBBIE KAeTKu» U
«KOCTHOro Mosra» U «maanentsr» UV «repanmsa» ¢
TepMnHOM mesh.

B zamHOM 0030pe OBLAM WCIIOAB30OBAHBI BCe
MccAe/0BaHNs, HauMHasl OT OPUIMHAABHBIX CTaTell
(nccaegoBanust in vitro um in vivo), KAMHMYIECKUX
MCIIBITaHMI ¥ OO30PHBIX MCCAeAOBaHMI, IIPU yCAOBUM,
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9YTO OHM OBLAY OITyOAMKOBAHBI Ha aHTAMIICKOM SI3BIKE U
MPOIIAY pelieH3/POBaHMe.
WccaepoBanmst mckarodaancs, ecan onu 1) He

KacaamCb Me3eHXIMaAbHBIX CTBOAOBBIX K/AETOK; 2)

3. Pe3yabTaTnl 1 00Cy XaeHUe

O6uwue nowsmus

KoHrienmus 1mocTHaTaABHBIX Me3eHXMMaAbHbIX
CTBOAOBBIX KAETOK BO3HUKAa y PpugenireiiHa B 1966
roldy B pe3yaAbTaTe MUCCA€AOBaHUII CTPOMBI KOCTHOIO
Mmosra [10]. B 1988 roay Oysn 1 @pugeHIITeiH onmucaan
®TU CTpOMaJbHble KJAETKM KOCTHOIO MO3ra Kak
TeTEepOTreHHYIO IIOIYASNNIO, BO3MOXHO, COAEp KaIlyIo
CTBO/AOBBIE U IIPOTEHUTOPHBIE KAETKM, CIIOCOOHBIE
AudPepeHIIMpPOBaTEC B pa3ANYHBIE TKaHMU, BKAIOYas
kocTHyIO [11]. Briocaeactsum Apnoana Kamaan B 1991
rogy BBeA TEPMMH «Me3eHXMMaAbHbIe
kaetkn»  (MCK)  aas OrpaHMYeHHON
MOy ASIIINY KAE€TOK, OTBETCTBEHHBIX 3a (POPMMPOBaHIE
KOCTell 1 Xpsmeir B SMOpHOHe, a TaKKe 3a UX
BOCCTaHOB/€HIe 1 OOHOBJAE€HNe B TKaHIX B3POCAOTO
opranmusma [12,13].

B 2006 roay MexayHapoaHOe OOIIeCTBO
kaetogHornt Tepanuu (ISCT) B mombITKe YCTaHOBUTD
OOIIMIT KOHCEHCYC B OTHOIIEHMV MYAbBTUIIOTEHTHBIX
Me3eHXIMaAbHBIX CTPOMAaABHBIX KAETOK IIpeAA0XKIA0
psa Xapakrepuctuk aas omnpegeaenns MCK. Dtu
KpUTepuy  BKAIOYaAM: aAre3ui0 K IAaCTUKY B
CTaHAAPTHBIX YCAOBMAX KyABTUBUPOBAHM, DKCIIPECCUIO
KAETOYHBIX IOBepXHOCTHBIX Mapkepos CD105, CD90 un
CD73; otcyTcTBMe TIeMaTOIODTUYEeCKUX KAeTOYHBIX
IIOBEpXHOCTHBIX Mapkepos CD45, CD34, CD14, CD11b,
CD79a nau CD19 nu HLA-DR, u, HakoHeli, ClitoCOOHOCTD

anddepeHumposareca  in

CTBOAOBBIE
OITMCaHIsL

vitro B  ocTeo0aacTsl,
aAVUIIOLIUTHI ¥ XOHAPOLIUTEL, ONIpeAeAseMYIO C IOMOIIIBIO
MEeTOAOB OKpaiuyBaHus [14].

CrBOAOBEIE KAeTKM - BTO
HecIleMaAu3/pOoBaHHble KAETKM, KOTOpble 004a4aioT
CITOCOOHOCTBIO OOHOBAATHCS MAM AUPPEPEeHITPOBATLCS
B 602€e crenaan3uposaHable KAeTKn. [Ipoandeparis
CTBOAOBBIX KAETOK HeoOXoAMMa AAs II0AAep KaHVI
HUIINU CTBOAOBOCTIL

AnddpepeHnmposKka - 5TO
IIOCPEeACTBOM KOTOPOTO B oIIpeJeAeHHBIX

Tpoliecc,

pu3noa0rMIeCKNX MAM DKCIIEPUMEHTAABHBIX YCAOBMAX
HecIlelaAu3/pOBaHHbIe
IIpeBpaIeHnIo B
opraHocrenpuIecKne
AuddepeHpoBOUHbLI
KJA€TOK BakeH BO BpeMms

KAETKUM MHAYLIUPYIOTCS K
TKaHecreniuuueckue  MUAU
KAETKI. IOTeHII1al
CTBOAOBBIX pasBuTHA
®MOpHOHa. ¥ B3POCABIX OCHOBHAs (PYHKIIMSI CTBOAOBBIX
KJAETOK 3aKAIOYaeTcs: B

HOAAEP>KaHNM  TKaHeBOTO

I/I,Zl,@HTI/ICl)I/ILU/IpOBaAI/I Me3eHXIMadbHbIe CTBO/AOBbIE
KA€TKN y AMII He B3pOCAO0ro BO3pacTa MAn 3M6pI/IOHOB,'

3) 6p1a11 HEAOCTYITHEI A5 CBOOOAHOTO IIPOCMOTpa.

roMeocTasa, AeNCTBYsl KaK BHYTpPeHHsA CUCTeMa
BOCCTaHOBAEHISI.
PereneparusHasn MeaAuIIMHAa - 9TO

MEeXKAUCIUIIANHApPHAsL 004acTh TPaHCIIAAHTALVIOHHON
MeAVILIVIHBI, I1eAbI0 KOTOPOI ABASETCS 3a’K/MBAEHYE VAN
3aMeHa
pesyabpTaTe  BO3pacTa,
Ioc/leaHee BpeMsl COBpeMeHHas Hayka UM MeAMIIVHA

IIOBPEKAEHHDBIX TKaHell UAUu OpraHos B

00ae3HU naAn TpaBMBI. B

HabAI0AaI0T 3HAYUTEAbBHBIN poct nccleA0BaHU
CTBOAOBBIX KAETOK, KOTOpBIe IIOAYYMAU MIUPOBOE
Hpu3HaHue 6aarogapst CBOEMY OIPOMHOMY
TepaneBTUYECKOMY MOoTeHIaAy B obaacTu
pereHepatuBHOli MeAMIIMHBL. OHa MOXeT BKAIOYATh
TpaHCIIAQHTalIUIO CTBOAOBBIX KAETOK, KOTOpble OyAyT
BOCCTaHaBAMBaTh IIOBPEXAEHHYIO TKaHb,
CTUMYyAPOBaTh COOCTBEHHbIE IIPOLIECChI
BOCCTAaHOB/AEHM: OpraHu3Ma UAU CAYXXUTh CpeACTBaMU
AOCTaBK/ TepamneBTUYEeCKMX areHTOB, TaKMX KaK IeHBb,

LIMTOKMHBI AM TepaleBTiUdecKie Ipenapars [15].

Ucmounuxu HPOMCX(DKQEHM}I u mun
ME3CHXUMAABHBIX C160A06LIX KA OK
B3pOCAI)I€ CTBOAOBEIE KA€TKI ObLAU

UAeHTUPUIMPOBAHB BO MHOIMX OpraHaX I TKaHsX.
Kuposas tkaup (JKT), koctupnt mosr (KM) 1 mmyriosuHa
(IT) sBasIOTC  TpeMms
MEe3eHXIMMAaABHBIX ~ CTBO/OBBIX

OCHOBHBIMM  MCTOUHMKAMU
kaetok (MCK) [16-
18]. JdpymMm MCTOYHMKAMM SABASIOTCS  BapTOHOB
crysens (BC), sHaomerpmii, koxa, mnaanenrta (I17),
CHHOBMaAbHas XUAKOCTh (CP), MBI U ITyAbIla 3yOa
(IT3) [19-22]. Kax ®MOpMOHaAbHBIE, TaK M B3pOCABIE
TKaHM SIBASIIOTCS VCTOYHMKAMM CTBOAOBBIX KAETOK C
[23,24]. Ognaxo
9MOpMOHaAbHbIE CTBOAOBbIe KAETKM MMEIOT HeKOTOphIe

TepaleBTUYEeCKIIM IIOTeHII1MaA0M

OrpaHnnv4eHnmn:1 B KAVHIYECKOI IIpaKTMKe, TaKMe Kak

9TUYeCcKe Mpo0AeMBl, TPYAHOCTh TIOAyYeHNUs U
CKJOHHOCTH K 00pa30oBaHIUIO o11yxoeii [25].
MCK, BBldedeHHBle U3 Pa3HBIX TKaHEBBIX

VICTOYHVKOB, IMEIOT CXOKII CeKPeTOM, C BapualisIMI B
KOAMYEeCTBe M IPONOPUMIX Pa3ANMIHBIX KOMIIOHEHTOB
[26-28]. HPUCYIIVX
Pa3AMYHBIMM VICTOYHMKAaMM KAETOK, STOT IlapaMeTp

ITomumo pasanunii - MeXxay
MO>KET TaKKe 3aBVICeTh OT YCAOBUII Ky AbTUBUPOBAHILI U
pocta kaerok [29-31]. OcHOBHBIE pa3AUUIUS MEXAY
pasamuupiMy TnamMu MCK moryT 6bITh 00YCA0BA€HBI
penienTopaM
curHaaos Ha MCK [32], xoTs1 TOT MOMeHT TpeOyeT

9YBCTBUTEABHOCTBIO K CTPEeCCOBBIX
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JaApHeiIIero muccaeosannsl. Apyre (paxTopbl MOTYT

OBITP  CBA3aHBI C M3MEHYMBOCTBIO CKOPOCTM U
9 PeKTUBHOCTY MeXaHM3Ma CHHTe3a OeaKa y pas3HBIX
MCK [33]. DT nmapaMeTpbl MOTYT OIIPeAEAATh BBIXOA U
COOTHOIIIEHNE  COOTBETCTBYIOIIMX  CEKPeTUPYEeMBIX
0eAKOB Ha aKTUBUPOBAHHYIO KAETKY.
Tepanesmuueckoe
ME3eHXUMAALHBIX CHEOAOBVIX KACTOK
MCK

IIPpOTMBOBOCIIAAMTEAbHBIX,

npumenenue
BBI3BIBAIOT IV POKIIA
VMMYHOMOAY AMPYIOIIIX
¢ dexTos [34,35] 1 mpoperenepaTuBHLIX 3¢ deKkTos [36],
KOTOpble  3aKAaJblBAlOT ~ OCHOBY A4  Ooaee

CIIEKTpP

MpPaKTUYECKOTrO TepareBTUIeckoro npumeHenus [37,38].
CrpoMa/bHbIEe Me3eHXMMalAbHblEe KAETKM, ITOAyJYeHHBIE
U3 pa3ANYHBIX TKaHell 4e10BeKa, ObIAY IIPOTEeCTUPOBAHEI
B pereHepaTUBHOI MeAUIIMHE Ha pa3ANYHBIX MOJEASIX
3aboaesanmit >xxuBotHbIX [18,39,40]. Hanpumep, MCK
Hanbo/lee  IIMPOKO
CTBOAOBBIMU

KOCTHOTO SIBASTIOTCST
UCIIOAB3YEMBIMY B MCCAE€J0BaHUSIX
kaetkamu [41]. MCK KocTHOTO MO3ra - ®TO CTBOAOBbIE
CITOCOOHBIE K

MO3ra

KAETKMU, CaMOOOHOBAEHNIO 178
AudPepeHIINIPOBKE B KAETKU Me30AepPMaAbHBIX TKaHe,
rAaBHBIM 00pa3soM B o0CTe00AacThl, XOHAPOLIUTHL U
aagunonutsl [42-45]. T'2aBHOe mpeUMYyIIeCTBO TaKOTO
CTabMABHOTO KAETOUHOTO (PEHOTHIIA 3aKAIOUAETCSI B TOM,
gyro nmnaanTtanua MCK kocTHOTo Mo3ra 13 pa3AMuHbIX
Me3eHXVMaAbHbIX TKaHel1, B
®MOPMOHAABHBIX CTBOAOBBIX KAETOK VM HAYLIVIPOBAaHHBIX
MAIOPUIIOTEHTHBIX CTBOAOBBIX KAETOK, MEHee CBSI3aHBI C
pUCcKOM 0Opa3oBaHMs TePaTOM MAM HEKOHTPOAUPYEeMOIi

3/0KauecTBeHHOI TpaHchpopmauunu [46, 47]. Oanaxo

oTan4gme oT

KO/AMYEeCTBO CTBO/AOBBIX KAETOK, IT0Ayd4aeMbIX 13 TKaHeil
B3pOCABLX, orpanndeHo [48]. VIx BblaeaeHNe COIpSIKeHO
C MHOTOYMCAEHHBIMI pUCKaMH, a I10CAe M3BAeJeHMs U3
opraHmsMa 9TU KJAeTKM 0041a4al0T MMHMMaAbHBIM
AnarazoHoM AudgdepeHIMpoBKN U Ipoandepauym. B
pesyAbTaTe ITO0AydeHIe OOABIINX KOAMYECTB CTBOAOBBIX
KAETOK 13 HUX ITpeACTaBAseT COOOM CAOXKHYIO 3ajady.
Xapaxmepucmuxu MCK u3 naayenmot yeroeexa
ITaameHTa  sABAsIeTCA  BBICOKOIIPOAYKTMBHBIM
MCTOYHMKOM CTBOAOBBIX KAETOK IIO CpaBHEHMIO C
APYTMMHU UCTOYHMKAMM, TaKMMM KaK KOCTHBIVI MO3T U
>KMpOBasl TKaHb, IJe BOCCTAHOB/AeHMe KAeTOK CHI>KaeTcst
¢ BospacToM JoHopa [49,50]. MCK sBnlaeseHHbIe 13
I11al1eHThI obaaaaror

KAacC4eCKUM  HabopoMm

K/€TOYHBIX ITOBEPXHOCTHBIX MapKepos,
YAOBAETBOPAIOIIUX MMHMUMAaAbHBIM Kputepusam ISCT
[51]. TlaamenTa BHIXOAUT M3 YTPOOBI MaTepu Ipu
poXaeHnn peOeHKa,

orxodamu. DTO JaeT Psj IPEUMYIeCTB TaK KakK ee

7 CUMTaeTrcsa MeAMIIVMHCKIIMU

JICIIOAB30BaHII€ HeE€ BbI3bIBA€T DTMYECKIIX HpO6AEM, B
oTAN4rie OT CITIOAb30BaH ST 9M6pI/IOHaAbeIX CTBOAOBBIX

kaAeToKk  [52]. Vicmoap3oBaHMe — IIAalleHTHl  TakKe

JMCKAIOYaeT MHBa3MBHbIE OIlepaTMBHOE BMeIllaTeAbCTBO
aas moaysenuss MCK xax B caygae c agpyrumn
MICTOYHMKaMM B3POCABIX CTBOAOBBLIX KAETOK [53,54].
ITaarenra SIBASIETCSI
MMMYHOIIPVBI/AETMPOBaHHBIM OpraHoM [55], 1 KaeTkw,
BblJeJeHHble 13 IIAalleHThl, AeMOHCTPUPYIOT HUBKYIO
MMMYHOTEHHOCTh in  vitro mu in vivo npu
KCEeHOTpaHCIIAaHTal K MMMYHOKOMITIETEHTHBIM
SKVIBOTHBIM [40,56]. YHUBepcaabHOCTD n
AndPpepeHINPOBOYHBI MOTEHIMAA KAETOK II1aIleHTh
OueHb BBICOKM, BEPOATHO, M3-3a MX IPUMUTUBHOTO
IpoucxoxaeHus. B pereHepaTMBHOI MeJuIyiHe
AeVICTBME CTBOAOBBIX KA€TOK OTpaHMUMBAETCsl He TOABKO
BOCCTaHOBA€HIEM KJEeTOK TKaHM, HO U BpeMeHHBIM
IapaKpMHHBIM AelicTBIeM. DTO HNapaKpUHHOe JAeliCTBIe
JakTopamy,  OpoAyLMPYeEMBIMM U
CeKpeTUpPyeMBIMI CTBOAOBBIMI ~KA€TKaMlM, KOTOpbIe
KOHTPOAUPYIOT MOBpeKAeHe, MOAYAUPYIOT UMMYHHBIe
peaknumy ¥ CIOCOOCTBYIOT CaMOBOCCTAHOBAEHMIO B
COXpaHUBIIIeliCcsl ~ MOBpeXXAeHHOI  TkaHu  [23,35].
[Taantenta urpaer  (pyHZaMeHTaAbHYIO POAb B
(eromMaTepUHCKOIT TOAEPAaHTHOCTH, U BTO OOBACHSIET,

rmoyeMy IrdalieHTapHble CTBOAOBBIE KAETKU MMEIOT

CBs3aHO C

AOIIOAHUTEABHOE IIPEUMYIIECTBO Ilepes  ApPyIMMU
CTBOAOBBIMU KAeTKaMIu C TOYKU 3peHus
MMMyHOMoOAy Asiuinu [57,58].

Kpome TOTO, OGepeMeHHOCTh SIBASIETCS

IIPMMEPOM «TOJAEPaHTHOIO aslAoTpaHcrAaHTata». [ICK
Je0BeKa, I0AyJeHHbIe 113 (peTaAbHBIX TKaHell I11alleHTHl,
MOIYT MMETh HPEUMYIIeCTBO, IIOCKOABKY OHM MMEIOT
6oaee HM3Ky10 9kcrrpeccuio HLA, uTo Mo>keT OO bACHUTS,
royeMy BO BpeMs JAUTeABHON OepeMeHHOCTH
JeraspHBle  TKAaHM  IIAALIEHTBL HE  OTTOPIalOTCs
HECOBMECTUMONM MAaTepUHCKOV MMMYHHOW CUCTEMOV],
KOTOpas sBAsJeTCs ODIell A4s1 COCYAUICTOM CHUCTeMBI
MaTepPUHCKOM ILAalleHTHI [57].

B ocHOBe MaTepuHCKOIM TOAEPaHTHOCTM BO
BpeM:1 GepemeHHOCTH aexkar MHO>KEeCTBEHHbIE
MexaHu3Mbl. PeTasbHbIe ¥, B YaCTHOCTH, I1AalleHTapHbIe
TKaHU CII0CODCTBYIOT CO34aHIIO
VIMMYHOIIPUBUAETMPOBAHHON ¥ MMMYHOPEryAsSTOPHOM
CpeABbl. Kaerxkn

orcyrcrBueM aHturenop MHC kaacca II, xoroprie

MAAleHThl  XapaKTepU3yIoTCs
OOBIYHO OIIOCPeAyIOT OTTOp>KeHue TpaHcIidaHTara [59].
KaeTky naaneHTsl He TOABKO DKCIPECCUPYIOT HU3KUIL
YPOBeHb BEICOKOIIOAUMOPPHEIX Ppopm anTureHop MHC
Kaacca I, Ho u sKcIIpeccupyIOT HeKAacCU4ecKyio (popmy
HLA-G, xoropas MOXeT MUIpaTh pOAb B IOAAaBAEHUU
VMMYHHBIX OTBETOB M CIIOCODCTBOBaTh MAaTE@PUHCKO-
[17,18]. Kpome ToTO,
TOPMOHOB [19],
uutokuHos [20] u pacTsopumbix popm anTurenos MHC

(perasbHON  TOAEPAHTHOCTU

I10CPeACTBOM BBICBOOO>KACHIST

KA€TKN ITAall€HTBhl OTKAOHIIOT MaTE€pUMHCKINE IMMYHHbBIE
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OTBETBbI B CTOPOHY I/IMMyHHOI7[ TOA€PaHTHOCTU. Taxum
06p330M, KAE€TKN BPOXAEHHOIO VMMMYHNTETa MaTepu

puodpeTaroT CYIIPeCCUBHBIN npo¢uan,
XapaKTepU3yIOIIUIICs CHII>KEHHOM HPOAYKIEN
ITPOBOCHAANTEABHBIX IIMTOKUHOB. Kpome TOTO,

ncue3aroT B-xkaerku u MHorume T-kaeTku, ocTaBAss
peryastopuble T-kaetku (Treg) B KadecTBe OCHOBHOI
00.aaa101IMxX KakK

cybronyasuym T-kaetok,

VMMYHOCYIIpE€CCUBHbIMU, TakK n

NPOTUBOBOCHaAUTEAbHBIMY XapakTepuctukamu [60] [21].

IlaanenTa Takke SBASETCSI T€MOIIODTUYECKUM
OpraHoM, ITOCKOABKY COAEP>KUT OOABIION KOAMYECTBO
(I'CK),
CBOJVICTBAMI

reMOITOBTIIeCKIX
obaasarommx
uctunHbX I'CK n MoryT anddepennmposarscsa Bo Bce

CTBOAOBBIX KA€TOK

Cl)yHKLU/IOHaAbHBIMI/I

4. BbiBOABI
CpaBHNUTeABHBIN aHaAu3 pe3yAbTaToB
nccaea40BaHIN ITOKa3bIBaeT, qToO Me3eHXIMaAbHbIe

ctBoa0BbIe KAeTKy (MCK), He3aB1CUMO OT MX UCTOYHMKA,
001aaI0T KAIOUEBBIMU XapaKTepVUCTUKAMM, BKAIOYas
CIIOCOOHOCTh K CaMOOOHOB/AEHUIO, MYABTUIIOTEHTHYIO
audPepeHIIIPOBKY u BBIPa’KEHHYIO
MMMYHOMOAYAUPYIOIYIO aKTUBHOCTH. B TO >Xe Bpems1, B
3Ha4YUTEABHON
(yHKIIMOHAABHBIE CBOVICTBA, M B 3aBUCUMOCTH OT TKaHU
HPOUCXOXKAEHUS MeHSIeTCs UX IIPaKTIYECKOe
Ha3HaveHue.

MCK, nnoay4eHHbIe 113 KOCTHOTO MO3Ta, OCTAIOTCSI
HanboJee M3ydeHHBIMU U IIMPOKO JCIIOAb3yeMbIMM B
UCCAEAOBAHILIX, B OCHOBHOM 04arojapsi X AAUTEABHOI
ucropuy npumenenust. OgHaKO MHBA3UBHBIN XapakTep
HponeAyprl 3abopa U OrpaHMYEHHBIN BBIXOJ KAETOK

CTeIlleHn OoTANYaeTCsI nux

CO34aI0T OllpeAeAeHHbIe ITPOO.AeMbL.
MCK, noay4yeHHbIe U3 I1AalleHTHI, IIPeACTaBASIOT
coDOIt AOCTYIHBIA U DTUYECKU ITPMEeMAEMBbIN MCTOUHUK

KAETOK. Onn XapaKTepU3yI0TCs BBICOKOT
npoandepaTuBHON AKTMBHOCTHIO, HU3KOI
MMMYHOT€HHOCTBIO " CUABHBIMU

VMMYHOPEryAsTOpHbIMU CBOﬁICTBaMI/I, KOTOpbIE TECHO
CBs3aHBI C C])I/ISI/IOAOFI/I‘IECKOﬂ pOAbIO I1Aall€EHTBI B
YCTaHOBAEHUU

(peromarepuHCKOl  TOAEPAHTHOCTH.

Aurepartypa

TUIIBI 3peABIX KA€TOK KPOBU M CITIOCOOHEI ITOAAep>KIBaTh
reMOII093 Ha MPOTSKEHN BCell SKM3HU DMOPIOHa.
Kpome Toro, xamnamyeckasi 5P¢PeKTMBHOCTh U
0e30I1acHOCTh ITaanenTapHBIX Me3nHx1MaAbHBIX
CrtBoa0BbIX KaeTOK MOTryT OBITH BBIIIIE IO CPaBHEHMIO C
apyrumu ucrounukamu MCK, nockoasky IIMCK - sT10
0osee MOAOAbBle KAETKM, KOTOpPBIE MEHBIIle BpeMeH!
II0ABEPIaAnCh BO3AETICTBUIO BpeAHBIX areHTOB, TAKMX KaK
akTuBHBIe (PopMBI Kucaopoda (APK), xummueckne u
Omoaormyeckiie areHTs 1 QU3MIECKue cTpeccopsl [61].
Taxoxe IIMCK 001a4a10T orpaHnieHHO CIIOCOOHOCTEIO
K POCTy B

KyAapType 13-3a HU3KOM aKTUBHOCTU

TeA0Mepa3bl, KOTOpasd TaKXe TepseTcia BO BpeM:id
HpO/lI/ICl)epaLH/II/I, 4ToO dedaeT ux 0e30I1acHbIM IIpOAYKTOM

AAS ICITIOABb30BaHVIA B pEFEHepaTMBHOﬁ MeAUILVIHe [9]

Z],OHO/IHMTGALHLIM penmMyniecTsBoM
OTHOCUTEABHO «MOAOAON» OMOAOTMYECKIIL cTaryc.
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Tyininaeme

bBya mroayablH MakcaThl - Me3eHXMMaAbIK OaraHaabl >kacymadapasiy (MBJXK) perenepatnmsri Meauiinnaja
KOAAQHBLAYBIHBIH >KaHapTBIAFaH IIOAYBIH ycbhiHY. MBXX-aapasl opTypai TinAepaeH Oeain aayra ©oaagpl, >KoHe
0AapAbIH OMOAOIMAABIK KacueTTepi keOiHece oaapAblH Ke3iHe OaitaaHbicThl. Cyitek KemiriHeH aabmraH MBJXK-aap ey
KOIl 3epTTeAreH >KoHe KeHiHeH KOAJaHBLAaTHIH OOABII KaJa Oepeai; AeTeHMeH, OJapAbl KOAAaHy OJAapAbIH
>KMHa/AyBbIHBIH MHBa3MBTi CUIIaTBIMEH, JKacyIlla eHiMAiAiriHiH TeMeHAiriMeH >kKoHe >kKacKa OailAaHBICTHI pereHepaTUBTi
9/eyeTTiH TeMeHJeyiMeH IlleKkTeleai. AjgaM IlAalieHTachl >KOFapbl KOAXKeTiMAiliriHe, Kell MeallepJe >Kacylla aaly
MYMKiHJiriHe >kKoHe TeMeH MMMYHOIeHAiAiriHe OallAaHBICTBI A9PidiK 3aTTapAbl 3epTTey >kKoHe a3ipaey yuriH MBX-
Aapapl OalaMa Ke3iH ychHaAbL by I1oay agam cyifek KeMiri MeH IlJalleHTapABIK Me3eHXMMaAblK OaraHaAbl
JKacylalapAblH pereHepaTUBTI KacuerTepi Typaasl Kasipri aaebuer AepeKkTepiH KOPHITBIHABLAayFa >KoHE OAapAbl
pereHeparuBTi MeAuIIHaAA KOAAAHY d/1€yeTiH CaAbICTBIPYFa OarbITTaAFaH.

TyiiH ce3aep: Me3eHXMMaAbIK AiH >Kacylllalapbl, pereHepaTUBTi >KacyIaAblK Teparms, CyileK KeMiriHeH
aAbIHFaH Me3eHXIMaABIK AiH >Kacyllladaphbl, IlAalleHTaAblK Me3eHXIMAaABIK AiH JKacylllalaphl.
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Abstract

The purpose of this review is to provide an updated overview of the potential use of mesenchymal stem cells
(MSCs) in regenerative medicine. MSCs can be isolated from various tissues, and their biological properties largely
depend on their source. Bone marrow-derived MSCs remain the most studied and widely used; however, their use is
limited by the invasive nature of their collection, low cell yield, and age-related decline in regenerative potential. The
human placenta offers an alternative source of MSCs for drug research and development due to its high availability,
the ability to obtain large numbers of cells, and low immunogenicity. This review aims to summarize current literature
data on the regenerative properties of human bone marrow and placental mesenchymal stem cells and to compare their
potential for use in regenerative medicine.

Keywords: mesenchymal stem cells, regenerative cell therapy, bone marrow-derived mesenchymal stem cells,
placental mesenchymal stem cells.
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