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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.

BeepaeHue

V3BectHa reorpaduyeckas HepaBHOMEPHOCTb Pacpo-
CTPaHEHUA IPYII KPOBU B MONYIALMAX, YTO ONpPefeNAeTCA
MHOTYMU (PaKTOPaMI, I/TaBHBIM 113 KOTOPBIX ABJIAETCA HALV-
OHAJIbHBII COCTAB. Pasnnyusa B pacIpOCTPaHEHHOCTY aHTH-
T€HOB SpUTPOLUTOB y Pa3HbIX HAPOJOB UMEIOT KTMHIIECKOE
3Ha4YeHIe, OKa3bIBas BIIMAHNE Ha YACTOTY TPAHCPY3MOHHBIX
peakuuit, ¥ IPENCTABAAIT OGHY M3 Ba)KHENMIIUX np06neM
TpaHCc]y3ronorum. AHTUTEHBI CUCTeM Ipynn kposyu MNSs,
Duffy, Kidd, Lutheran, Lewis, Kell (Kp*, Kp®) u P1PK 06-
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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.

TafgaloT MMMYHOI'€HHOCTbIO, BbI3bIBAIOT Bpra6OTKY Hepery-
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Haumit 6omee 3 pas B rog. Hapsany ¢ penorunamu ABO n
Rh ompegmensnu anturensl cuctem rpynn Kposu MNSs,
Duffy, Kidd, Lutheran, Lewis, Kell (Kp* Kp®) (Ta6n. 1).
Jomns RhD-otpuriatenbHbIX ZOHOPOB cocTaBmna 19,0-25,5%.
deHOTUIIMPOBANM 3PUTPOLMUTEI B IeleBbIX KapTax C JC-
nonb3oBanyueM aHamusaropa IH-100 (Bropap, [Isesirjaps).
PacripocTpaHEéHHOCTD (DeHOTHUIIOB CPaBHUBATM C JAHHBIMU
JUTEPATYPBI O PACIPOCTPAHEHHOCTH aHATOTMYHBIX (eHO-
TUIIOB Y €BPOIEOM0B METONOM XM-KBafIpar.

B XantsI-MaHcwuiicke Ha 9,2% 4alije BcTpedaercs ¢peHo-
i M+N-S-s+ (oTHOIeHNMe 11aHcoB (OIII) 2,4, 95% noBepu-
tenbHblt uHTepBan (JU) ot 1,29 mo 4,45, x* = 8,1, p<0,01) n
Ha 11,1% pexe denorun M+N+S+s+ (OIII 0,47, 95% U ot
0,31 mo 0,72, x*= 12,35, p<0,01) (Tabm. 2).

Awnrurens! Le* u Le® 6bu1u o6HapyxeHsl Y 13,7% 1 66,4%
TOHOPOB KPOBJ COOTBETCTBEHHO, B TO BpeMs Kak Le (a-b +)
ObIT IpM3HAH Hambojee PacIpOCTPaHEHHBIM (EHOTHUIIOM,
YTO COOTBETCTBYET YaCTOTE BCTPEYAEMOCTH CPELy PYCCKUX.
®enotun Le (a-b-) cpenn monopos Xautsi-MaHcnuiicka
BCTpevaeTcs Ha 9,1% uvaine, yeM B rpymme cpaBHernsa (OIII
2,05, 95% N ot 1,57 mo 2,67, x*= 28,31, p<0,001) (Tab6m. 3).
OTuM HOHOpaM CIefyeT o6paTUTh BHUMAaHME Ha MOBbILIEH-
HbIJT PYCK MIIEMIIECKOIt 60/Ie3HN Cep/ilia y JINILI C HY/IeBbIM
¢denotunom Lewis [3].

Yro Kacaercs cucteMsl rpymn kposu Jaddu, To anTn-
rens! Fy*u Fy® 6b1mm o6HapyxeHsl B 71% u 76% ciydaeB
cooTBeTcTBeHHO. CaMBIM PacIpOCTPaHEHHBIM (PEHOTUIIOM
Cpefiy HaIllMX JOHOPOB B cucTeMe Tpyi kposu Jaddu 6611
Fy (a+b+), aHamorn4HbIt TOMY, KOTOPBIif OTMeYeH B eBpPOIIEii-
ckoit nonysanyu. Hynesoit penorun Jaddu, Fy(a-b-), penko
BCTpeYaeTCcs CPefyl eBPONeOVTHbIX 1 a3MaTCKMX IOy IALIUIA,
TOTZla KaK 3TO Hambojee pacIpOCTPAHEHHBIN (PEHOTHUII Y
YEePHOKOXNX, BCTpedalouuiicss 6omee 4eM y ABYX TpeTeit
YEepPHOKOXKEero HacesieHus. PacoBble pasnuunsa B pacipefe-
neHny aHTUreHoB Jlad i ABIAIOTCA Pe3yIbTATOM IIOTIOXKU-
TE/IbHOTO JIaBTIeHNA 0T60pa: OTCyTCTBME aHTUreHOB Jaddu
B 9PUTPOLIUTAX JleNlaeT SPUTPOLUTDI HOJIee YCTOMIMBBIMU K
MHBa3UM MAaJIAPUIHBIX ITapa3suToB. TeM He MeHee HYJIeBOII
¢denotun Jaddu obnapyxen y 4 soHopos (Tab. 4).

Cuctema rpynnst kpoBu Kidd mpencrasnena gByms
antureHamy Jk* n Jk°. B BennkoOpuranny aHTUTENIA K AHTU-
reHaM cucreMbl Kujn BoBnedensl 6oee ueM B 50% He-ABO
FeMOTUTUYECKUX TPpaHCHY3MOHHBIX peakiuit [6]. HacTora
Bcrpevaemocty Jk* anturenos u JK° cocraBuia 82,4% n 64,3%,
cooTBetcTBeHHO. Hanbornee pacpocrpaHeHHbIM GeHOTUIIOM
B cucreme rpymnn kposu Kupgp 6601 Jk(a+b+), uto 6nm3ko nmo
PpacIpocTpaHeHHOCTH K eBpoIIelickoit momyAanuu. Hynesoit
¢denorun Kuan Bcrpedaercs odeHb pepko. OTMedalor, 4To
oH npucyTcTByeT y 0,9% monmuesusines. Tem mHTepecHee
3HAYMTENIbHAS IONA JOHOPOB C Hy/IeBbIM (peroTunom Kupp.
LIeHHOCTD 3TUX TOHOPOB 0OYCIIOB/IEHA BLICOKOI IMMYHOT€H-
HOCTbIO aHTUreHoB Jk*  Jk® (Ta6m. 5) [7].

Camblit pacIIpOCTpaHeHHbIN (PEHOTHUII B CUCTEMe TPYIIIbI
kpoBu Kenn — Kp (a-b+) (Ta6r. 6).

Jlnda cucremsel rpynn kposu JIloTepaH 4acTOTBI AHTUTe-
HoB Lu*n Lu® coctasmsamm 2,0% 1 98%, coorBercTBeHHO (Tabr1.

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.

7). JI1060IBITHO, YTO OTCYTCTBME B (DEHOTHIIE aHTUTeHOB Lu®
TaéT BO3MOXXHOCTD IJIATHOTO IOHOPCTBA M3-32 «PEJKOCTI»
¢denotuna [10].

®enorun P1 cpemyu foHOpPOB pacnpocTpaHeH Ha 16%
pexxe, yeM B rpymie cpasaenus (OIII 0,44, 95% U ot 0,29
mo 0,68, x*= 14,56, p<0,001) (Tabm. 8).

3aknioyenne

BrepBsble n3ydeHa yacTota GEeHOTHIIOB MIECTH FOIOTHMU-
Te/IbHBIX CCTEM IPYIII KPOBU Y OHOPOB XaHTbI-MaHcuiicka.
ITo cpaBHEHMIO C JAHHBIMYU TUTEPATYPHI B XaHTbI-MaHcuii-
CKe yalle BCTpevanTcs gpeHotunsl: M+N-S-s+, Le(a-b-),
Fy(a-b-), Jk(a-b-) u pexxe — denornmsr M+N+S+s+ u P1.

I[Tpencrout oreHuts 3 PeKTNBHOCTD MOKO6OPa KPOBU
TOHOPOB C M3BECTHBIM PaCLIMPEHHBIM (EHOTUIIOM SPUTPO-
IIUTOB /s TPOGUIAKTUKY TPAHCHY3UOHHBIX PeaKINIi, BbI-
3BaHHBIX HeperyasapHbIMy aHTUTenamu [11; 12].

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