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Investigation on gene frequencies of MNS, Lutheran and Kell erythrocyte blood
group system in Ningxia Hui nationality "
BU Xiaoyun
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Region ,Yinchuan , Ningxia 750004 ,China

Abstract: Objective  To explore the distribution characteristics of major antigen gene frequencies of
MNS, Lutheran and Kell erythrocyte blood group system in Ningxia Hui nationality. Methods The MNS, Lu-
theran and Kell rare blood group system antigen genes of 140 cases of Ningxia Hui nationality were typed and
analyzed by real-time fluorescence quantitative polymerase chain reaction. Results The allele frequency distri-
bution of three rare blood group systems in Hui nationality in Ningxia region,and the MNS, Lutheran and Kell
blood group system genes show polymorphism distribution. The MNS, Lutheran and Kell blood group system
genes of Ningxia Hui nationality show polymorphism distribution. There was no significant difference between
the observed value and the expected value of genotype distribution in each blood group system (P>>0.05). In
accordance with Hardy-Weinberg law, the blood group gene frequency of Ningxia Hui population remained
relatively stable between generations. The mismatched rate of blood group antigen pairs from high to low was
M/N (37.37%),S/s (12.91%),K/k (1.41%),Lu"/Lu" (0. 71%) respectively. There were significant differ-
ences in the frequencies of M and N alleles between Ningxia Hui and Inner Mongolia, Hainan Li, Xinjiang Ka-
zak, Tibet and Sichuan Yi (P<C0. 05). There were significant differences in the frequencies of S and s alleles
between Ningxia Hui and Hainan Li, Xinjiang Kazak, Xinjiang Uygur, and Tibet (P <C0. 05). There was no
significant difference in Lu" and Lu" alleles between Ningxia Hui and other ethnic groups (P >>0.05),but oth-
er ethnic groups were Lu” homozygous. Lu" allele was found in Ningxia Huisand the allele frequency of Ningx-

ia Hui Lutheran blood group system has its own distribution characteristics. There was no significant differ-
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ence in the allele frequency of Kell blood group system K and k between Ningxia Hui nationality and other na-

tionalities (P >>0. 05). Conclusion The MNS, Lutheran and Kell blood group system genes in Ningxia Hui are

polymorphic. The rate of MNS antigen non-compliance in Ningxia Hui is high. It is necessary to carry out

MNS blood group antigen screening in the local area,carry out precise blood transfusion for pregnant women

and patients with repeated blood transfusion,and avoid the occurrence of hemolytic disease of fetus and new-

born (HDFN) caused by irregular antibodies and cross matching difficulties and delay treatment.

Key words: red cell blood type;

sion

A 2024 4F 9 7, B By i P 23 4w 44 10 2040
MA RS EFHE 47 Fhd A 366 ML gy Ji .
Y I YA A3 A 5 NS SR AR A R
W T B IR FIA X 35 B R R R L R A X [l i 4T
20 M RS A B S A D L S T L AR R 9 R K
it 2 6 E B R A Bl BE I (PCR) X 140 ] 7 X [l ji%
TE MINS. Lutheran & Kell 2140 i ifil B &R 4t 08 & & 4T
JRBE R HEAT T 3R 4y B 5 Z2 A4, . LU I R S
I B 5 A 1 78 Rk I A A R R A S K R
1 #HRE5FZE
1.1 AR BEMLEBCE 7 5 MG A6 X o [\
Tk AL 25 Y MY bR AR 140 O3 A M BRI 4. B I
FE 3~5 mL, R H & W DU £ R Bt 8 ik 4 1., 9F T
—20 CHABEHRAREN.

1.2 R F 54088 A B 4 i i B R 55 5L A )
FME(RETEWAEWHEAR T LEAGRA A, 5.
K20238005) , IfiL ¥ K& F 40 DNA 4l 1k 771 & (b 5 4
KREEYHARBMNA R A LS Q41009) . rTaq fif
(H A Takara 2~ . it 5. A160204A) . % FH br M 1
H B A RS & AR 72 1 85 9600 1Y %49 PCR X ik
198t 5 PCR, P8 % KPR A BR 2 7l B9 np968-c
RS T 8% E AT A% R 4l A # E . i ] Kendro (& 8 1Y
Labofuge 400R K # B .0o LA Thermo Fisher ff J# Ay
Frescol7 @ B O ALBEAT B 040 B . % Ther-
mo scientific i 1 NANODROPONE # % & 43 Ot
JCRETHHE T DNA KA 1 ¥ BE I 5 L (o AV 1] i H Ak
DR A28 il 15 A7 BR 28 Wl A= 72 1) VERTEX-Y 2 e 35 1
SRR R REAR

1.3 H

1.3.1 A4 DNA $EHC 4% B8l % 5 [N 41 DNA
afi Ak F) & U W B 4T DNA 428, 42 5L DNA 5 %t

rare blood type;

gene frequency; Hui nationality; blood transfu-

e By R afi v B R A7 08 140 B L JF ¥ DNA B 0k 2
PHEAE 30~50 ng/L, RN HH OD260/280 HL{EAN T
1.8~2.0,JF1E—20 CHEE P LA G e fdi .
1.3.2 PCR Y NP M4k RSE PCR ¥ 1 M
i 1 2 SR A K5 D T 4 A9 3 R AT 4N AR I A A 19 X514
TR AW A B B N Al AR R0 G 10 B 45 2 AT
V5 8 8 R MR B 10 pl, 2 WK & b 4 70 T IR
0.4 °C,%H 0.5 s M 1 RIOGIH, REREN T 60~
95 °C,

1.3.3 25500
) T LA 9 PH A
1.3.4 BEFEBCRMSA T E BGS SCEk bR
[vi] RS % 1 24 470 i I R A1 6 1 - A 25 57

1.4 SEitsFhb e R SPSS26. 0 48 i 84 47 %K
Pab ¥ 5 g1t oy M. A5 A IE A A i & R L
Tt Fon, ALIE] L BCR A ST FEAS ¢ G50 . H B
BB R R R 4L LR X R, LA
P<C0.05 A2 RHGIT2EE L. FIW 3k N R R A
P WS A 5 I B AH 2 5 77 & Hardy-Weinberg &
(P>>0.05), & BEHLE ML E AR A% MP = 2ab
(1—ab).a.b 430K a F1 b 5L PG R,

2 & ES

2.1 FEIE 3 FRA MR R G5 R R 5 247
R o A1 B R AHEPR AR & R i TR
] % MINS. Lutheran & Kell Il R4 3L K 2 £ &M
O3AT . AT ZR G R DR TR A i AR 5 TR
LSS FE X (P>0.05), f4 Hardy-
Weinberg &, 7% & [a] J# (1) 1L AL JE R A3 R e AR [A]
PREFFI R E . MBS R X PR AT A F i &
4351k M/N B0 5 (37, 37%) .S/s HLJF (12,91 %) .
K/k HiJs(1.41%) . Lu*/Lu” $iJ50.71%) ., W+ 1,

18 3 0F AR A A A A 2 T {BLRE

x1 TEORISHBEANEZZERNMAREEMERFESABRARMBRERE S E LK (n—140)

(RIEEH B3R WEE A e LG Hardy Weinbers Tl R MU
X P i ] 7 ik RAEROD
MNS MM 35 0.250 0 30.18 2.68 =>0.05 M 0.464 3 37.37
MN 60 0.428 6 69. 64 — — N 0.5357 —
NN 45 0.321 4 40. 18 — — — — —




o 342 HIEF SR 2025 F 2 A% 22 %% 3 M

Lab Med Clin,February 2025, Vol. 22, No. 3

gx1 TEARIMBEELERAGFERNEMERSEMNERMESAHERARNBREREEGEILE (n=140)
Hardy-Weinberg - fff Fik R A3 RORCEINEWN
[EES R WEAH BT W e
x? P Fe R Wi BAEERCD
SS 2 0.014 3 0.79 2.18 =>0.05 S 0.075 0 12.91
Ss 17 0.121 4 19.43 — — s 0.9250 —
ss 121 0.864 3 119.79 — — — — —
Lutheran Lu® bt 139 0.992 9 139. 00 0. 00 =>0.05 Lu* 0.003 6 0.71
Lu®“™™ 0 0.000 0 0. 00 — - Lu® 0.992 9
Lu@™t 1 0.007 1 1. 00 — — — — —
Lu® " 0 0. 000 0 0. 00 — — — — —
Kell KK 0 0. 000 0 0.01 0.01 =>0.05 K 0.007 1 1.41
kk 138 0.985 7 138.01 — — k 0.992 9 —
Kk 2 0.014 3 1.99 — — — — —

T — FoR T .

2.2 TRNES AR B MNS I8 2R 48 % 5% K
WORLLEE T R G S N S S G e B R
HRE Y 5 R VG R K O 1| SR R MR N B A 3R TR
B LR 22 R Gt L (P<C0. 05) ; T E [l &
510 T AT OB S B 5 I BT B A O T L P R R
S Hl s SEATFEIM R W, 2 R A G FE L (P<
0.05), W2,
*2 TEEKRABSAERKEAE MNS M
ROGSHERRELE ()

473 n M N S s
TE R 140 0.464 3 0. 5357 0.075 0 0.925 0
LETE iy 220 0.609 1* 0.390 9*  0.063 6 0.931 8
o177 300 0.8183" 01817 0.0283 0,971 7°
gL 303 0.498 3 0.5017  0.049 7 0.952 1
AR 200 — — 0.062 5 0.937 5
e L 220 0.520 4 0.479 6  0.086 3 0.904 5
FEA RS 196 0.6454°  0.3546° 0.1429°  0.8469 °
P B R 158 0.579 1 0.4209 0,174 3" 0.800 9"
Ve 409 0.680 9° 0.319 1°  0.146 7*  0.853 3°
LoPlE=S o 120 0.6833°  0.3167° 0.0918  0.908 3

TE : — ROR TR 5 5 HA RO L8, " P<C0. 05,

2.3 THFKES AR Lutheran Ifil 7 5 4t 55 i
FAFFILE T EMNE Lutheran MA R4 Lu®
Lu” 7 3R 5 HA RO . 2 R RS # 2 L
(P>0.05) (R Al R ¥ R Lu” 4G+, 7 2 %
kB Lu' S5 D& A, 7 E B E Lutheran
M R G S5 A LA B B B i FE i, WK 3.,

2.4 TERDIESARRBE Kell ML £ 5t 55 A 5 K 4
R THEFE Kell ARG K Fl k 5547 F F 45

RERFRGLE ., ZFHLEITFE L (P>0.05),
L3 4,

=3 TFERKEEARBERK Lutheran MBI RFEZE T

EREMZELLE (n)

[R5 n Lu® Lu"

7 B ik 140 0.003 6 0.992 9
NE s aiy i 220 0. 000 0 1.000 0
3T A 300 0.000 0 1.000 0
i Ui 303 0.000 0 1..000 0
S o ] 7 220 0. 000 0 1.000 0
B o e L 196 0. 000 0 1. 000 0
S R e 158 0.000 0 1.000 0
7 e e e 10 409 0.000 0 1.000 0
UPE: 3 120 0. 000 0 1.000 0

x4 TEEREREARERE Kell MB R G E N

BEEMELE (n)

Ri% n K k

7 B ik 140 0.007 1 0.992 9
DERE T 220 0.002 3 0.997 7
AR & 300 0. 000 0 1.000 0
Ui 303 0.000 0 1..000 0
ST A 4R v e 113 0.008 8 0.991 2
7 Il e T 220 0.006 8 0.993 2
g g 196 0.002 6 0.997 5
7 o R 158 0.015 8 0.984 2
o i e e 10 409 0. 000 0 1.000 0

30 i

2120 0 1 R4 DR A S 21 0 4 AN ) 3
Bl OB L R E O R R R G S Z M E AR
. KL BT A 2 M D BE R B AR 52 iR A
- I RN LS LR R R A SN AR D R L R
oo MTAFRABR TR L i B BT IR 7 fi af B o v
AR S AR R A R TT A B R AR S DT T
PRI AS ) o A AR e e SRR R R W)
DXL BB L BN [R) 0 A 4 o R T BT AE ML IXA
THE L1 240 0 1 784 2 8 B DR 3R 23 A1 X 4 3 i R B 22



B EF 5K 202545 2 A% 224%% 338 Lab Med Clin,February 2025, Vol. 22, No. 3 e 343

PR afi Se B A L 2 A R L

TE R L A P 0 S P A DR 4 b IX Y K 22 B N B
H L M PSR S FE RR R 50 % ~60% . N LR
FRR T 40% ~50%"" , ARG R BN, TE
(DR ETN)E- TS (i RN S S - N |
T R B A BT SR 4R B OR R RO 5 A
T A /DR T ML R PR % T N B e i R
KA. S PURTEAR W 48 5 W A RS W M X 7E RK
W AR F W, g AR S BT SR N R R
7.50% s PR FERAR A 92, 50 % , S P J5HE K 4 % 5
FEl P 52 7 5 (6. 36 %) UG (4. 97 %6) LI R (6. 25 %) 3%
W (9. 18 Y0) 43 AR AH T » 15 BRI LT K L I B v L 4k R
Wi i 2 B, L AL (2. 83%0) i, LL I (14. 67 %) .
M % 5 i (14, 29 %0) JHE B /R (17, 43 YOIk,

1 [E Y B B R BT 7 AR B ) A AS B0 DU 4
MNS il B 2 45 A B0 B 44 5 B A s (12, 4% ~
12.53%) K F Rh 1ML A R 48 (69. 76 % ~76.6%) .
Pi-S Pi-s B RPEIKE 1 (Tg) G P, 5% i PE i i 2
I R A )LV s CHDEND A 56, 37 °C R Ui 4
M i T S B ofi vk O s B A HDENS'Y L $i-M
PR T s HDFN 32 2 0 UK 21 20 i A= A iy A 2 X A
LM AR R L B-M B AR T R OUEE A AR
R P I AR SRR B &L PR, LA 37 CC RN
Pr-M o g2 I i 2 SCBC Y AR 25 /Y 40 40 i L 7E 22
e T R % PR S B0 HDEN B9 KU oF 47 3F
S MNS LR R G i M PR LS B R g A
T 20 O 1l 50 45 SR 4 R VT i =g e op Y, s Trh
ABEMNS ARG diiAZ 0, AIRREXHE ., TE
Ml M/N BURAE G FE KR 37.37%.S/s BURAE A
12,91 % . BE = MNS Il 5 2 55 B AR 8
AT A AE A M T MINS Il 545 J5 07 16 L X 2 77 4
Fe I 52 22 Uk i 1L T FRE RS M d I

Lu* BB RN CEE L AE PN ARE AL 58 9 BE 1Y
AT IRR I L R 8 0 AR FE T A HoAth B o AR 5 L
BURTFAE . AR AR A R R BER T, K25 1 000 A
gk 1 AR Lu® H gy 2/3 & La™ 0, 1/3 &
La® "M 922 @l b B/ B W ON BE R R BN
Lu o 1 103 I B BN BE R B R
Lo g 3ok s By B R B hR2 o L
gy, Horh 5l 520 T L i R R R L ORT SEEIG BE
W BT R [ 5 I A 24 K L VG R L DY 1] SR Lu-
theran Ifi. Y R G444 Lu” HUE S 40 A L (0 72 5 (1]
ek A La® HUs oA, 5y H A RO A A,
TR A1 BN R 4

TERRSEH X . Kell A RS HiA B A EZEIGKE
S, ] [ %MV R 55 MILAA S 1AL 4 i ER AN A 1 B O AR
FHHEME D.Coc Ee K i i 7] B 1 3 , 9% [ R 1 DA
EE PN EN TE AL 3N IR (e ety
SR TS AN BEBTR A i EOR 25 5§ 8L

(a—b+) [20]

B AR T A Y-K ZEN R Z R PR, Kell i
R RGP 5 A0 - AE 9 B R BRI . 9. 0200
K+ K $UR AU A AR 5 28 0L, 78 2R 0 F0 56 P i 43
Bl R UL L ke s AE BT AT N RE R R A AR & o A
AR YR SCRR AR TE L RN DU L B L R IR O Kk
TR CHREN A TR K R kRS A2
A, TR B K $UR 5 H AR 0. 71%) 5 55 %
(0.23%) WABETE K (0. 26 %) A JR 58 £ % (0. 88 %) .
Yk BRI (1. 58 %) 43 A1 AH Bl {0 A BiF 5% PR A A 450 8%
A R K KK 44 7, 140 151 8] % ik 1f & v AR 1y 2
B Kl F 5 &L,

Pi-K 5 2 1gG M, v] 5 80™ 3 A Bar 10 3%
Ik I B2 % K HDEN'' 76 Wk 56 i X, & i 3 &«
PRI E N a2 K20, 5 RS ™ &R W
Pi-D ik HDFN M b, i-K & HDEN 53K
BARIREE AR LT Z A 56 . 77 I BLAY B 21 K S T w5 Ot
AN I TP 22T 440 1 3 I b 5 20 A B A B TR
FEENAE I, Hi-K Pk HDEN 38 % & B 09 i
1 SR ol (1 = sl o R 2 N 7 A A e B oA ]
L RO P 1 A o S a1 R
Kell #2857 21 40 M A 5 i 5 09l B0 7 21 2 45 40
o b, Rh 2 00 BB . BE-K BE AR AT A 2 X
VLA 2T 72 1 200 M1 O 2 0 SRR B 2T 40 R A . Kell
PUARAS AL RE 02 300 4] 2140 6 %) 2 1 5] B 6 4% 44 A1 41 1l
7 40 - A% 0 R A A% 40 R 40 M 3 B Kell
I 78 22 58 ) KT TR B 49 A 21 40 i i 78 Bt R 4 J DT
B PO g% VE B et B R KRR D 4y
K/ k UEARBLA FAN 1. 41 %, BRI e 7
AEPUAR B HE AN TR RS HE B DAL i 1 55 4 R fe 5 7™ A=
P K Pk T 2500 i v i 2 N7 5% HDEN 1) ] fig , %
Fhr K Bria i IR 2 SC AT A 0 2 1 By 0w e ) v 2k 47
K HTEAG I 3k G K BB B A R i 8 0 7 45 kk %
RUAS A A AR

ZE L rak, AR 0T T 7 2 LK EE MNS,
Lutheran. Kell 255 A il % 28 4t b e 2 AT R 0 A 1
B Ry BTG A DR A i Y A I PR A I
S M HDEN (% 1 B $ A4t T 080 345, 77 = I MNS
Lutheran, Kell I % 3 J& 7 17 B A5 A M XA R % 4F
JLAE A LEX MNS K Kell il % £ 48 I & i % 456
JEU 5 L X2 7 40 K S B 2o YR i L AR JRORG U
i A S Tl | e e I 2 S

S % ik

[1] International Society of Blood Transfusion. Table of blood
group antigens within systems v12. 5 30-SEP-2024[ EB/
OL]. (2024-9-30) [2024-10-09 ]. https://www. isbtweb.
org/resource/tableofbloodgroupantigenswithinsystems.
html.

[2] XIA W J,YE X, TIAN L W,et al. Establishment of an



e 344 -

HIEF SR 2025 F 2 A% 22 %% 3 M

Lab Med Clin,February 2025, Vol. 22, No. 3

HPA-1-to-16-typed platelet donor registry in China[ ] ].
Transfus Med,2010,20(4) :269-274.

(3] FoRME B EEvE, BRJR. P95Eh 1 X 5 ot ik AN 2 Fhar 4
L it 78 R 4 ik DR ) 22 A R S LT ], I A i 2% 7K, 2021,
34(12) :1305-1309.

(4] FF/ANEY  ZAL W It 25 W g B2 R N BE 13 AN H A Il
R R G R N L2 8RB gE [T ], o B i am 24 75, 2021,
34(9) :970-974,

(5] ARMEM e, BHA 25, 45, WM 4 RhD B #Emk i A B
11 21 40 i it 78 2R 45 35 DRUA 3 S 2 A PE Ao ). v 1 4
1L 2% ,2022,35(2) :144-148.

(6] XU, 4, RS, %, J[E W R O A RE 11
AL M LAY R GE 24 FhRG AT 1 AL B R ) 56 N 2 3
FE[J70. v 28 0 W 2F 2 7, 2017, 25(6) :1799-1803.

(7] AREER, B4 i, sk A . 5. vb 53 8 ol i AR 9 PG A
N7 5% 45 Bk PR AT 2% ) A BIF o [0 ). 00 i B B R 2 2= 4l
2016,39(8):1026-1031.

(8] BEMS, B4 i, oA AR , 55, v BT SRR B SR N 9 FhAG A
1M 750 2 455 35k DXL A0 3R 40 A AR 000 [0 ). A B0 4 T By s 2 2% A
2018,36(1) :4-10.

(91 MR B, FL/NB, PR 4 W, S5, b 1B 88 4E B R RN T
MNS, Duffy Fl Kel 2% A il 8 {9 3 K 4 F st 5 4 dr [T .
B EH A TREFIY.2016,20(1) :123-127.

(107 sk, [ Jy 2240 L 25 DU JCRE % T 22 1~ 20 40 it af. B0 &R
GeEE A ZEWE L) ] b i 4% A, 2014, 27(5) 1 505-
507.

(117 F A 1 R4 W IX K ABO 45 8 A~ ifit 84 /)
Oy F AL A0 5E 1], P B 2% 75,2013 ,26 (1) :41-45.

[12] FRfaff KGR T « BHIR IR « s e /R 55, B g
JR LA RR I 7 S 20 40 M ot Y AR 4 T RO R 2 A 4y
MrLT . v B i 2% 75, 2017, 30(8) : 931-934.

[13] kid . A598 .25 5. R A I8 2 40 06 JL 308 A LI I 1Y
BT, M PR A9 2 24 7, 2021, 34 (12) : 890-893.

[14] L1 L.HUANG L H,LUO G P,et al. Prenatal treatment
of severe fetal hemolytic disease due to anti-M alloimmu-
nization by serial intrauterine transfusions[]J]. Taiwan ]
Obstet Gynecol,2017,56(3) :379-381.

[15] YASUDA H.OHTO H.NOLLET K E.et al. Hemolytic
disease of the fetus and newborn with late-onset anemia
due to anti-M: a case report and review of the Japanese
literature[ J |. Transfus Med Rev,2014,28(1) :1-6.

[16] WANG S N,WANG J H.MO X M,et al. Analysis of an-
ti-M antibody status and blood transfusion strategy in
Hunan, China[ J]. Ann Transl Med,2022,10(21) :1166.

C17] 20200 i 22 4 J5t 4 & D e 38 906 B A [ % 3 - g 5
L2/ R, A £ 40 I BT i A R DG I IS Y
Rl v [ e AR T 0 R a1 45 G 36, 2024, 26 (3) 1 289~
298.

[18] YUNG C H,CHOW M P,HU H Y.et al. Blood group
phenotypes in Taiwan[]]. Transfusion,1989,29(3):233-
235.

[19] ZENG J Q.DENG Z H,YANG B C,et al. Polymorphic a-
nalysis of the Lutheran blood group system in Chinese
[J]. Ann Clin Lab Sci,2009,39(1) :38-42.

[20] KAMPHUIS M M, LINDENBURG I,VAN KAMP I L,
et al. Implementation of routine screening for Kell anti-
bodies: does it improve perinatal survival[ J]. Transfusion
(Paris) ,2008,48(5) :953-957.

[21] KOELEWIJN J M, VRIJKOTTE T G M,DE HAAS M,
et al. Risk factors for the presence of non-rhesus D red
blood cell antibodies in pregnancy[]]. BJOG, 2009, 116
(5):655-664.

[22] FTUT. Kell MBI RGP 1 Hl4RALT] hESHBEZ,
2023,18(10) :158-161.

Clicfs B 31 :2024-05-15 B 18 H 1 .2024-11-19)

(RS 339 5O
NACH G, et al. Myocardial fibrosis and calcification are
attenuated by microRNA-129-5p targeting asporin and
Sox9 in cardiac fibroblasts[J]. JCI Insight, 2023,8(9):
el68655.

[13] ZHANG K,WU M,QIN X Y,et al. Asporin is a potential
promising biomarker for common heart failure[ J]. DNA
Cell Biol,2021,40(2) :303-315.

[14] MARTIN B, ROMERO G, SALAMA G. Cardioprotective
actions of relaxin[ ] ]. Mol Cell Endocrinol,2019,487 :45-53.

[15] ALEM M M. Endothelial dysfunction in chronic heart fail-
ure: assessment, findings, significance,and potential therapeu-
tic targets[J]. Int ] Mol Sci,»2019,20(13) :3198.

(167 BRAE, BT dbmy - 4nhil, BRok.O, 55, B85t 3R AR dr0 LU
PN B A M Bt S AR LRI LT . b A T AR
%,2023,27(28) :4519-4524.

[17] SAGLAM E C.YADIGAROGLU M, GUZEL M, et al.
Combined use of serum n-terminal pro-B-type natriuretic

peptide and glypican-6 in the diagnosis of heart failure

[J]. Cureus.2023,15(9) :e45766.

[18] ALTINKAYA S O. Galanin and glypican-4 levels depen-
ding on metabolic and cardiovascular risk factors in pa-
tients with polycystic ovary syndrome[]]. Arch Endocri-
nol Metab,2021,65(4):479-487.

[19] MUENDLEIN A,BRANDTNER E M,LEIHERER A, et
al. Serum glypican-4 is a marker of future vascular risk
and mortality in coronary angiography patients[]J]. Ath-
erosclerosis,2022,345:33-38.

[20] DEISCHINGER C, HARREITER J,LEITNER K,et al.
Glypican-4 in pregnancy and its relation to glucose me-
tabolism,insulin resistance and gestational diabetes melli-
tus status[J]. Sci Rep,2021,11(1):23898.

[21] URSCHEL K, HUG K P,ZUO H X, et al. The shear
stress-regulated expression of glypican-4 in endothelial
dysfunction in vitro and its clinical significance in athero-
sclerosis[J]. Int J Mol Sci,2023,24(14) :11595.

R H . 2024-06-12 B mH B .2024-11-19)



