3nHoBbeBa A.B., Pokuna 0.A., Cyxapesa A.C.n ap.
®EHOTUN CUCTEM IPYNM KPOBW MNS, DUFFY, KIDD, LUTHERAN,
LEWIS, KELL 1 P1PK Y JOHOPOB XAHTbI-MAHCUIACKA

®EHOTWN CUCTEM r'PYNN KPOBW MNS, DUFFY, KIDD, LUTHERAN, LEWIS, KELL

U P1PK Y I0HOPOB XAHTbI-MAHCUICKA

3uHoBbeBa AB.', Pokuna 0.A.', Cyxapesa A.C.!, Kytetha EIN.",
Yuobypt Eb.* 2
'BY XMAO-FOrpb! «OKpy)Has kimHu4eckas 60/bHILa»,
XaHTbl-Mareuvick
2@BY «HawmoHasbHbI MENKO-XVUDYPINYeckmit LIeHTp
um. HA. [uporosa», Mocksa

Pe3stome. O6ocHoBaHue: AHTUreHb! cuctem rpynn kposi MNSs, Duffy,
Kidd, Lutheran, Lewis, Kell (Kp?, Kp®) n P1PK 06napatoT UMMYHOrEHHOCTbHO,
BbI3bIBAKOT BbIPAOOTKY HEPETYNSPHBIX AHTUTEN U COOTBETCTBYIOWME TPYAHOCTM
B N0A60PE JOHOPCKIAX 3PUTPOLIMTOB.

Llenb: co3fjaHue KoropTbl PerynsipHbIX A0HOPOB, (EHOTUNMPOBAHHBIX MO
aHTUTEHAM YKa3aHHbIX BbILLIE CUCTEM YN KPOBM.

Marepuansl 1 metodbl: G 2014 no 2023 rr. B OTAENEHUN NEPENNBAHIAS
KpOBI OKDYXHO! KNUHUHECKONM BOMbHUMLbI (. XaHTbl-MaHculick) o6¢nenosani
830 perynspHbIX OHOPOB C 4acToTOR JoHaumiA 6onee 3 pa3 B rod. Hapsay ¢
terounamu ABO v Rh onpenensny anTurensl cuctem rpynn kposu MNSs, Duffy,
Kidd, Lutheran, Lewis, Kell (Kp?, Kp®) u P1PK. ®eHoTunmpoBanit apuTpouuTsl B
reneBbIX KapTax ¢ 1cnonb3oBaHnem aHannsaropa IH-100 (buopan, Lseiiuapus).
PacnpocTpaH&HHOCTb (heHOTUMOB CPaBHUBANM C JaHHBIMUK NIUTEPATYPLI O Pac-
MPOCTPHEHHOCTIA aHANOTM4HbIX (DEHOTINOB Y EBPOMEOMA0B METOLOM Xi1-KBAApaT
npu ypoBHe 3Haqumoctit 0,05.

Pesynbrarbl: B XaHTbl-MaHcuiicke Ha 9,2% 4allie BCTpeyaeTcs eHotun
M+N-S-s+ (p<0,01) v Ha 11,1% pexe teHotun M+N+S+s+ (p<0,01). OeHotun
Le (a-b-) cpeau foHOpoB BCTpeYaeTest Ha 9,1% yallle, Yem B rpynne CPaBHEHNS
(p<0,001). 3Tum moHOpPam creayeT 06paTTb BHUMAHIE Ha MOBbILLIEHHbIV PUCK
WLLIEMUYECKOIA B0NE3HV CepAaLa Y ML, ¢ HyneBbIM EHOTUNOM Lewis. AHTUreHbI
Fy? n Fy® 66111 06HapyxeHbl B 71% u 76% Cny4aes, COOTBETCTBEHHO. HyneBoii
terotvn Jacbdu, Fy(a-b-) o6HapyxeH y 4 [OHOPOB. YacToTa BCTPEYAEMOCTH
aHTurexoB Jk* n Jk® coctasuna 82,4% u 64,3%, cooTBeTCTBEHHO. OBHapy-
XeH 41 [0HOp C peakuM HynesbiM peHoTunom Kugd. [ng cuctembl rpynnb
KpoBY JIOTEPAH 4acToTbl aHTureHoB Lu? u Lub coctasnsinu 2,0% n 98%, coot-
BETCTBEHHO. DeHoTMN P1 cpean A0HOPOB pacnpocTpaHeH Ha 16% pexe, 4em B
rpynne cpasHernst (p<0,001).

3akntodeHve: Bnepsble u3y4eHa 4acTota PEHOTUNOB LIECTU ONONHK-
TENbHbIX CUCTEM FPYNN KPOBU Y [IOHOPOB XaHTbl-MaHcuiicka. Mo cpasHeHno
C JaHHbIMI NUTEPATYpPbl B XaHTbI-MaHCHiiCKe Yallle BCTPEHatoTCs (heHOTUMbI:
M+N-S-s+, Le(a-b-), Fy(a-b-),. Jk(a-b-) n pexe — deHotnbl M+N+S+s+ 1 P1.
MpeacTout oUEHUTb 3D(EKTUBHOCTL NOABOPA KPOBW [OHOPOB C U3BECTHBIM
PACLUMPEHHbBIM (DEHOTUMOM 3PUTPOLIATOB ANt NPOIUNAKTUKM TDAHCHY3UOHHbIX
PEaKLMiA, BbI3BAHHbBIX HEPErYNAPHBIMI AHTATENAMN.

KnioueBble cnoBa: nepenvsaHue KpoBi, JOHOP, ApUTPOLNTI,
cucTema rpynnsl KpoBu, DeHOTMN.

Bsepenue

H3BecTHa reorpadudeckas HepaBHOMEPHOCTD PacIIpo-
CTPaHEHUA IPYII KPOBH B MOMYIAIUAX, YTO OIPEAENIAeTCA
MHOTUMH (paKTOpaMU, IIABHBIM U3 KOTOPBIX SBJIAETCSA HAIIH-
OHAJILHBIN cOCTaB. Pasnmn4usa B pacnpoCTpaHEHHOCTH aHTH-
T€HOB SPUTPOLIMTOB Yy Pa3HBIX HAPOJOB UMEIOT KIMHUYECKOE
3HaYeHUe, OKa3bIBas BIIMAHME HAa YaCTOTY TPaHC(HY3UOHHBIX
PeaxIuil, U MPeACTaB/IAIOT OJHY U3 BaXKHEHIIIUX Ipo6iIeM
TPaHCQY3UOIOTUU. AHTUTEHBI CHCTEeM TpyI KpoBU MNSs,
Duffy,Kidd, Lutheran, Lewis, Kell (Kp*,Kp®) u P1PK o6nanator
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PHENOTYPE OF BLOOD GROUP SYSTEMS MNS, DUFFY,
KIDD, LUTHERAN, LEWIS, KELL AND P1PK IN DONORS FROM
KHANTY-MANSIYSK
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Abstract. Rationale: Antigens of the blood group systems MNSs, Duffy, Kidd, Lu-
theran, Lewis, Kell (Kp?, Kp?) and P1PK are immunogenic, cause the production of irregular
antibodies and corresponding difficulties in the selection of donor red blood cells.

Objective: to create a cohort of regular donors, phenotyped according to the antigens
of the above blood group systems.

Methods: From 2014 to 2023 in the blood transfusion department of the Okrug
Clinical Hospital (Khanty-Mansiysk). We examined 830 regular donors with a donation
frequency of more than 3 times a year. Along with the ABO and Rh phenotypes, antigens
of the MNSs, Duffy, Kidd, Lutheran, Lewis, Kell (Kp?, Kp®) and P1PK blood group systems
were determined. Red blood cells were phenotyped in gel cards using an [H-100 analyzer
(Biorad, Switzerland). The prevalence of phenotypes was compared with literature data
on the prevalence of similar phenatypes in Caucasians using the chi-square method at a
significance level of 0.05.

Results: In Khanty-Mansiysk, the M+N-S-s+ phenotype is 9.2% more common
(p<0.01) and the M+N+S+s+ phenotype is 11.1% less common (p<0.01). The Le (a-b-)
phenotype among donors is 9.1% more common than in the comparison group (p<0.001).
These donors should be aware of the increased risk of coronary artery disease in individuals
with the Lewis null phenotype. Fy? and Fy® antigens were detected in 71% and 76% of cases,
respectively. The Duffy null phenotype, Fy(a-b-), was found in 4 donors. The frequency of
occurrence of Jk? and JK® antigens was 82.4% and 64.3%, respectively. 41 donors with the
rare Kidd null phenotype were identified. For the Lutheran blood group system, the frequencies
of Lu* and Lu® antigens were 2.0% and 98%, respectively. Phenotype P1 among donors is
16% less common than in the comparison group (p<0.001).

Conclusion: For the first time, the frequency of phenotypes of six additional blood
group systems in donors from Khanty-Mansiysk was studied. Compared to literature data, the
following phenotypes are more common in Khanty-Mansiysk: M+N-S-s+, Le(a-b-), Fy(a-b-),
Jk(a-b-) and less commonly — phenotypes M+N+S+s+ and P1. The effectiveness of select-
ing blood from donors with a known extended erythrocyte phenotype for the prevention of
transfusion reactions caused by irregular antibodies remains to be assessed.

Keywords: blood transfusion, donor, red blood cells, blood group system,
phenotype.

HMMYHOT€HHOCTBIO, BbI3bIBAIOT BpraéOTKy HEPETYIAPHBIX
AHTUTEI 1 COOTBETCTBYIOIINE TPYOHOCTH non60pe HOOHOP-
CKUX 9pUTPOLIUTOB. 10 CO30A€T ITPpEAITIOCHUIKHU UIA CO3JaHNUA
6aHKa (beHOTI/IHI/IpOBaHHLIX KOMITOHEHTOB I[OHOPCKOI/"I KpoBU
I10 YKa3aHHBIM BBIIIE€ aHTHUT€HAM.
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Hauuit 6osee 3 pas B ron. Hapsany ¢ denorunamu ABO u
Rh ompenensnu anturens! cucrem rpymm kposu MNSs,
Duffy, Kidd, Lutheran, Lewis, Kell (Kp?, Kp®) (Ta6x. 1).
Homnst RhD-otpuriarenbHbIX TOHOPOB coctaBuia 19,0-25,5%.
QeHOTUIHPOBAIU IPUTPOLUTHI B IeJieBBIX KapTax C HC-
monb3oBanueM aHamusaropa [H-100 (buopan, llIBeitapust).
PacipocTpanéHHOCTD (PEHOTHUIIOB CPAaBHUBAIU C TaHHBIMU
JIUTEPATYPBHI O PaCIPOCTPAHEHHOCTH aHATOTHYHBIX QeHO-
THUIIOB Y €BPOIIEOU/IOB METOJIOM XU-KBaipar.

B XanTsl-Mancuticke Ha 9,2% dyallle BCTpedaeTcs
denorunn M+N-S-s+ (orHourenue maucos (OI) 2,4, 95%
mosepuTenbHblil uHTepBan (JU1) ot 1,29 mo 4,45, x* = 8,1,
p<0,01) u Ha 11,1% pexxe pernorun M+N+S+s+ (OIII 0,47,
95% IOU ot 0,31 mo 0,72, x*= 12,35, p<0,01) (Tabm. 2).

Awnturenst Le® u Le® 6putu 06HapyskeHsl y 13,7% u 66,4%
IOHOPOB KPOBH COOTBETCTBEHHO, B TO BpeMsi Kak Le (a-b +)
6bUT IpU3HAH Haubojee PacCIpOCTPaHEHHBIM (DEHOTHUIIOM,
YTO COOTBETCTBYET YaCTOTE BCTPEYAEMOCTH CPEIH PYCCKUX.
®enotun Le (a-b-) cpenu monopos XauTe-MaHcuiicka
BcTpevaetcs Ha 9,1% uvartte, geM B rpymrie cpasaenus (O
2,05,95% 11 ot 1,57 mo 2,67, x*= 28,31, p<0,001) (Tabm. 3).
ITUM [OHOpaAM CIenyeT 0OpaTUTh BHUMaHHUeE Ha ITOBBIIIICH-
HBIN PUCK HILIEMUIeCKOi 60JIe3HH CepALa Y IUL] C HYJIEBBIM
denorunom Lewis [3].

Yro xacaeTcs cucteMsl rpymi Kposu Jaddu, To autu-
rens! Fy* u Fy® 6putn o6HapyskeHsl B 71% u 76% ciydaeB
coorBeTCcTBeHHO. CaMbIM paclpoCTpaHeHHBIM (hDeHOTUITOM
Cpeny HaILINX JOHOPOB B cucTeMe rpymni kposu addu 6su1
Fy (a+b+), aHamorn4HbIi TOMY, KOTOPBIT OTMEY€eH B eBPOIIei-
cxoit nomymsanuu. Hynesoit denotun Jaddu, Fy(a-b-), penxo
BCTPEYAETCSI CPEIY €BPOIICOUTHBIX U a3UATCKUX ITOITY/ISIIIMIA,
TOrga Kak 9To Haubojee pacHpoCTpaHeHHbIN (eHOTHI Y
YePHOKOXKUX, BCTPEYAIOIIHIICs 60/ee YeM y IBYX TpeTeil
YepHOKO)KeTo Hace/meHUs. PacoBble pasmuuus B pacripene-
JleHUH aHTUTeHOB [ladu ABAAIOTCS pesyIbTaTOM MOTOXKH-
TeJIbHOTO IaB/IeHUs 0TOOpa: OTCYyTCTBHe aHTHreHOB addu
B 9PUTPOLUTAX [€/IAeT IPUTPOLUTEI 60/Iee YCTOMIUBBIMH K
WMHBa3UM Ma/IIPUIHBIX I1apasuToB. TeM He MeHee HY/IeBOM
dbenorun Haddbu obnapyxeH y 4 nonopos (Tabm. 4).

Cucrema rpynnsl kposu Kidd mpencrasieHa nByms
anturenamu Jk* u Jk°. B BemmkoGpuTaHuy aHTHUTeENIA K aHTH-
reHam cucrembl Kunn Bosnedensl 6osee yeM B 50% He-ABO
reMOJIMTHYeCKHUX TpaHcdy3sHOHHBIX peakiuii [6]. YacToTa
BcTpeyaeMocTu Jk* anTureHos u Jk® cocraBuna 82,4% u
64,3%, cootBeTcTBeHHO. Hanbonee pacnpocTpaHeHHBIM
¢dbenorunom B cucreme rpynn kposu Kunn 6su1 Jk(a+b+),
4TO O/IM3KO 110 PACIPOCTPAHEHHOCTH K €BPOIIEHCKO TIOMY-
masumu. HymeBoit penorun Kunn BcTpevaetcst 04eHb peKo.
OTMedaloT, 4To OH pUCYTCTBYeT y 0,9% nonuuesuiines. Tem
HHTepecHee 3HaYUTe/IbHAS TO/Is1 JOHOPOB C HY/IEBBIM (eHO-
tunoM Kunz. IleHHOCTD 3THX TOHOPOB 00YC/IOB/IEHA BBICOKOI
HMMYHOTeHHOCTBIO anTureHos Jk* u Jk° (Ta6m. 5) [7].

CaMplit pacpoCcTpaHeHHBbI (PEHOTHII B CHCTEME IPYII-
et KpoBu Ker — Kp (a-b+) (Ta6u. 6).

Jnst cuctemel rpynn KpoBu JIIoTepaH 4acTOTHI aHTH-
reHoB Lu*u Lu® coctasnsamu 2,0% u 98%, COOTBETCTBEHHO

Tabn. 1. ®eHoTun cuctembl rpynnbl Kposu ABO y TMIMPOBAHHbLIX AOHOPOB, N

Cuctembl rpynnbl KpOBK ®eHoTun cuctembl ABO

0 A B AB
MNSs 254 265 162 103
Duffy 279 298 180 111
Kidd 278 269 179 107
Lutheran 38 20 31 1
Lewis 274 268 75 113
Kell (Kp?, Kp®) 38 28 30 12

Tabn. 2. YactoTa heHOTMNOB cucTembl rpynmbl kposn MNS

®eHoTHn Xantbl-MaHcuitck, n = 784 Esponeougbl, n = 149 [1]
n % n %
M+N-S+s- 40 5,1 9 6,0
M+N-S+s+ 89 11,3 21 14,1
M+N-S-s+ 136 17,3 12 8,1
M+N-S-s- 0 0 0,0
M+N+S+s- 30 3,8 6 4,0
M+N+S+s+ 102 13,1 36 24,2
M+N+S-s+ 228 29,1 33 22,1
M+N+S-s- 0 0 0,0
M-N+S+s- 3 0,4 1 0,7
M-N+S+s+ 33 4,2 9 6,0
M-N+S-s+ 122 15,6 22 14,8
M-N+S-s- 1 0,1 0 0,0

Ta6n. 3. YactoTa (peHOTUNOB CUCTEMBI FPYNMbI KPOBM Lewis

deHoTHN XaHTbl-MaHcwuiick, n = 730 Esponeoupbl, n = 1037 [2]
n % n %

Le (a+b-) 100 13,7 141 13,6

Le (a-b+) 485 66,4 784 75,6

Le (a-b-) 145 19,9 112 10,8

Le (a+b+) 0 0,0 0 0,0

Ta6n. 4. YactoTta peHOTMNOB CUCTEMbI Fpynnbl Kposw Duffy

®eHoTHN XaHTbi-MaHcwuiick, n = 830 Esponeouppl, n = 2182 [4]
n % n %

Fy (a+b-) 194 23,4 436 20,0

Fy (a+b+) 397 47,8 1048 48,0

Fy (a-b+) 235 28,3 698 32,0

Fy (a-b-) 4 0,5 0 0,0

Ta6n. 5. YactoTta heHOTMNOB cUCTeMbI rpynnbl Kposw Kidd

deHoTHN XauTbl-MaHcwuiick, n = 830 Esponeouabl, n = 2000 [5]
n % n %
Jk(a+b-) 219 26,4 526 26,3
Jk(a-b+) 241 29,0 468 234
Jk(a+b+) 329 39,64 1006 50,3
Jk(a-b-) 41 4,94 0 0
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Tabn. 6. YacTota dpeHoTunos cuctemsl rpynnsl kposu Kell (Kpa, Kpb)

deHoTHN XauTbl-MaHcwuiick, n = 108 Esponeouabl, n = 536 [8]
n % n %

Kp (a+b-) 0 0,0 0 0,0

Kp (a+b+) 1 0,93 10 1,8

Kp (a-b+) 107 99,07 526 98,2

Kp (a-b-) 0 0,0 0 0,0

Tabn. 7. YacTota dheHOTUNOB CuCTEMbI FpynNbl KpoBm Lutheran

deHoTHN XaHTbl-MaHcwuiick, n = 100 Esponeoupbl, n = 150 [9]
n % n %

Lu? 2 2,0 6 4,0

Lu® 98 98,0 150 100

Ta6n. 8. YactoTa peHOTUNOB cuCTEMbI Fpynnbl kposu P1PK

deHoTHN XaHTbl-MaHcwuiick, n = 788 Esponeoupbl, n = 150 [6]
n % n %

P1 504 64,0 120 80,0

P2 284 36,0 HO HA

lpumeyanne: HL — HeT AaHHbIX.

(Tabm. 7). JIF06OIBITHO, YTO OTCYTCTBHUE B (peHOTHUIIE AaHTH-
reHOB Lu® 1aéT BO3SMOXXHOCTH IUIATHOTO TOHOPCTBA H3-3a
«pemkoctu» penoruma [10].

®enorun P1 cpenu moHOpPOB pacmpocTpaHeH Ha 16%
pexe, geM B rpymne cpasHenus (OII 0,44, 95% IO ot 0,29
1o 0,68, x*= 14,56, p<0,001) (Tabm. 8).

3akntoyenue

BriepBble u3ydeHa 4acToTa (PEHOTHUIIOB IIIECTH JOTIOIHHU-
Te/bHBIX CHCTEM IPYIII KPOBH y JOHOPOB XaHTbI-MaHcHIicKa.
I[To cpaBHEHUIO C TaHHBIMU JIUTEPATyPbl B XaHTbI-MaHCHIT-
cKke vaie BcTpedatorcs denorunsi: M+N-S-s+, Le(a-b-),
Fy(a-b-), Jk(a-b-) u pexxe — dpenorunsr M+N+S+s+ u P1.

[pencrout onerntsh 3¢ dHeKTUBHOCTD MOT60pa KPOBU
ITOHOPOB C M3BECTHBIM PACIIMPEHHBIM (EHOTUIIOM IPHU-
TPOLIUTOB I/Is1 MPOPHIAKTUKY TPAaHCHY3HOHHBIX PEaKIIHIT,
BBI3BAHHBIX HEPETY/SIPHBIMU aHTHTeIaMHu [11; 12].

ABTOpBI 3asABIIAIOT 06 OTCYTCTBUM KOH()INKTA HHTe-
pecoB (The authors declare no conflict of interest).

JINTEPATYPA/REFERENCES

1. Halawani AJ, Habibullah MM, Dobie G, et al. Frequencies of MNS Blood
Group Antigens and Phenotypes in Southwestern Saudi Arabia. Int J Gen
Med. 2021; 14: 9315-9319. doi: 10.2147/IJGM.S344826.

2. Kocskos IN.H. 130aHTUreHbI 1 N30aHTUTENA YeN0BEKa B HOPME 1 NaTo-
norun. — M.: Meguuuna, 1974. [Kosyakov PN. Human isoantigens and
isoantibodies in health and disease. M.: Medicine; 1974. (In Russ.)]

3. Xwubypt E.b., Henens A.W., Cepebpsnas H.b. n ap. Cuctema aHTureHos Le-
wis kak mapkep pucka UbC // TepanesTu4eckuii apxus. — 1997. — T.69.
— Ne1. — C.29-31. [Zhiburt EB, Chepel Al, Serebryanaya NB, et al. The
Lewis antigen system as a risk marker for coronary heart disease. Therap-
eutic archive. 1997; 69(1): 29-31. (In Russ.)]

4. Mourant AE, Kopec AC, Domaniewska-Sobczak K. The Distribution of
Human Blood Groups and Other Polymorphisms. 2-nd. ed. London: Oxford
University Press; 1976.

5. Race RR, Sanger R. Blood Groups in Man. 6th Edition, Blackwell Scientific
Publications, Oxford; 1975.

6. Yemopanos .., AsepbsHos E.T'., Ky3Heuos C.W. n gp. femoHag3op
B Benuko6putanuu // Tpancysnonorus. — 2020. — T.21. — Nei.

— (.68-78. [Chemodanov IG, Averyanov EG, Kuznetsov SI, et al. Hemo-
vigilance in the UK. Transfusiology. 2020; 21(1): 68-78. (In Russ.)]

7. Reid ME, Lomas-Francis C. The Blood Group Antigen Facts Book. Second
ed. New York: Elsevier Academic Press; 2004.

8. TMuckyHosa T.M., Mazapenko H0.M., AngowkuHa H.. n ap. Yacrora pac-
npefenexus aHTureHos Penney (Kpa) u Rautenberg (Kpb) cuctemsl y
xutenen Mocksbl // Mpo6nembl remaronorum. — 2001. — Ne3. — C.605.
[Piskunova TM, Lazarenko YuP, Aldoshkina NI, et al. Frequency of distrib-
ution of Penney (Kpa) and Rautenberg (Kpb) system antigens in Moscow
residents. Problems of Hematology. 2001; 3: 605. (In Russ.)]

9. Halawani A, Alhaj H, Abu-Tawil H. The prevalence of Lewis, Lutheran, and
P1 antigens and phenotypes in South Western Saudi Arabia. Vox Sang.
2023; 118(2): 113.

10. XKn6ypt E.b., Magzaes C.P. 0CO6eHHOCTY HALUMOHANbHOM ONnaThl AOHOP-
cTBa Kposu // Menemxep 3apasooxpaHenus. — 2013. — Ne8. — C.27-32.
[Zhiburt EB, Madzaev SR. Features of national payment for blood donation.
Healthcare Manager. 2013; 8: 27-32.

11. Moxa6os [.C., Tankaesa X.C., KyabmuH H.C. n gp. O npocheccroHanbHoM
YPOBHE JETCKUX TPaHCy31nonoros // BecTHUK HaumoHanbHOro Meanko-
Xupypruyeckoro LeHtpa um. H.W. Muporosa. — 2023. — T.18. — Net.
— C.101-104. [Pokhabov DS, Tankaeva KhS, Kuzmin NS, et al. On the
professional level of pediatric transfusiologists. Vestnik Nacional’nogo
mediko-hirurgicheskogo centra im. N.I. Pirogova. 2023; 18(1): 101-104.
(In Russ.)] doi: 10.25881/20728255_2023_18_1_101.

12. NMoxa6os [.C., LLectakos E.A., Wanbiruu J1.14., XKnbypt E.B. 20 net cnyx-
6b1 Kpou Muporosckoro LieHTpa // Becthuk HMXL, um. H.I. Muporoga.
— 2023. — Ne18(2). — C.15-20. [Pokhabov DS, Shestakov EA, Shalygin
LD, Zhiburt EB. 20 years of blood service at the Pirogov Center. Vestnik
Nacional’'nogo mediko-hirurgicheskogo centra im. N.I. Pirogova. 2023;
18(2): 15-20. (In Russ.)] doi: 10.25881/20728255_2023_18_2_15.

80 BecTHik HaumoHansHoro Meauko-xupypriyeckoro LieHTpa um. H.W. Muporosa 2024, 1. 19, Ne1



