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W OE:HHN SRBECARBCHE) FA#H kit EH b Kb ZEEF(VWF) AR rs7966230 %
AW ELARBYAHEAL L vWE SR AMMAER, FiE H 2017 F3 A £2020 3 A kiZzR#ts
# 42 %) CHF 3 & F ML # Ak e 4e & F A CHF 34 sAs 28, 4% F B0 kX FR Ak 46 69 104 6 AR A6 1 B & AF A 1
xR, MR vWE A B rs7966230(G/C)A R A & vWF &, KA Pearson #8 % 4-# CHF F & # ik fo 4
BH AR VWEFEBREAARARREGMALE, R Skt EaAm,CHF F X htenEd vWF AR
rs7966230 $ A M EH AR AR FL ARG ;A ZFH AL FEXL(P>0.05), CHF jt A it &4
vWFE A B rs7966230 GC AR A vWEF HFHHEZ T CCA(P<<0.05), M KARRA LR A vWEF EHbE,
EFRGHFENL(P>0.05), CHF X #%hhit®fhi vWF F#5 rs7966230 42,8 A B 2 E4 £ (r=
0.433,P=0.034) . M5 RALPABMEMK(r=—0.017,P=0.913), & CHF F LA %Mk hiBBEehR
vWF &M 5 rs7966230 42 SR B A A AL M, 5 Rk L 248 KM,
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Relationship between vWF activity, gene polymorphism and nationalities in
patients with chronic heart failure complicated with venous thrombosis”
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Abstract : Objective To analyze the distribution characteristics of von willebrand factor (vWF) rs7966230
and its relationship with vWF activity and nationality in patients with chronic heart failure(CHF) complicated
with venous thrombosis. Methods From March 2017 to March 2020,42 patients with CHF complicated with
lower limb venous thrombosis in this hospital were enrolled as the heart failure complicated with thrombosis
group,and 104 healthy subjects were enrolled as the healthy control group. VWF rs7966230 (G/C) genotype
and vWF activity of the two groups were detected. Pearson correlation was used to analyze the correlation be-
tween plasma vWF activity and genotype and nationality in patients with CHF complicated with venous
thrombosis. Results Compared with the healthy control group,there was no significant difference in the dis-
tribution of genotype and allele of rs7966230 polymorphism of vWF gene in patients with CHF complicated
with venous thrombosis (P>>0. 05). The vWF activity of GC genotype rs7966230 in patients with CHF com-
plicated with venous thrombosis was significantly higher than that of CC genotype (P<C0. 05),but there was
no significant difference in vWF activity among different genotypes of different nationalities (P >0, 05). Plas-
ma vWF activity was positively correlated with rs7966230 genotype in patients with CHF complicated with ve-
nous thrombosis (r=0.433,P =0.034),but not with nationality (+=—0.017,P =0. 913). Conclusion Plas-
ma vWF activity in patients with CHF complicated with venous thrombosis was correlated with rs7966230
genotype, but not with nationality.
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OB CHFE [ & A= # Ik i A i AL, o CHF 41
EEIR T P L EARAE

1 BREFE

1.1 — %ok HEHL 2017 4E 3 H & 2020 4F 3 A %k
ABEIZ Y 42 ) CHF I A& T Rl Jok il #4: 28 35 7E Ry
CHF Jf A& 4, Horp 55 22 ], 22 20 9], 4 % 59 ~
90 %, (72, 47412, 88) %, H Y N K2 Wt il
B bk R R R Ak R AR BE 104 1 4k
Kt . 55 52 B, Zc 52 ], 4E % 49 ~80 %, F 1
(68.4549.72) %,

1.2 AU 50 AR A E &L Nano-100 (BT
B AR A R FDD s KA R DY Y-6C AL (b 5t
IN—ALERT ) s BEB AR R SG8 Tanon-2500( I ¥ K HEFR}
B BR 2> #) s STAGO 4 [ 3h #E 1 40 A% (3 [
STAGO 22>, ABI3730x] %Kl ¢ (3£ [H ABI 24
Al) . DNA $2IGK ) & [/ i 4 i 55 B 41 DNA $2 3¢
WA & GAWARD It B i IR 2 7] ] DNA Mark-
er-BC A TiRFN A FD s vWE FEE i K5 VIS 4 )
EIF & (L E STAGO 2AFD .

1.3 ik REMRME L RN LR(EDTA T
BEANE 42 2~ 3 mL, 2 EUEE 4 DNA, R H 55
B I LUK P4l DNA T 3, SR A% R 8 11 1t AL )
E DNA W, vWF JEH rs7966230 FEnI¥h 5'-
AAAGCGGACAGTGCGAGAC-3", FiiF 31 ¥ H 5'-
GGAGGAAGAGGAGCCTAAATG-3', ¥ 1 7= ¥y A
Bt#y 357 bp, PCR JRWAKFR 50 pL, W 4. 94 C
A5PE 30 5,57 CIB ok 30 5,72 CHEM 30 s, HLAFIF 35
K. PCR Y HEYAE 10 BARMEEEN | 150 mV HLIK
25 min, Jf R FBE e AR A F B, PCR 7™ 9 H

ABI3730x1 Ml J§ . fdi F BioEdit 1 DNAman % {4 43 7
TR AEHE  ARAF o REHE . R AT MG R B b B
HNE 4 2~3 mL, B I3 KT vWE A FVIE
1.4 it A B0 ¥R A 40t 2E o
SPSS19. 0 #4740 #, £F & 1E & 7 A 1 3 &= %R LU
x s T B CECR 7 220 01, T R H
SNK-q # % P[] L3k ¢ Ko g, vWF S
rs7966230 i i 1 3% 8 2 A 75 45 & Hardy-Wein-
berg & . 21 [) 5 R 7Y K 5 o7 356 R B 3 L B R X°
g, vWE 36 P 5 3 P8R K R A9 AH O 1R F
Pearson #5481, SANA I, LI P<<0.05 HERA
Giit#E L,

2 & R

2.1 vWF LR 4% Ky 25 vWF R 12 4
T rs7966230 ZAMEN AL T 6 126 547 f AL, HP
B FEH R /N R 357 bp WLIEL T, 045 A SR L AR 5T
K 2| 3 FpEER A GC.GG Fil CC %Y,

M 1 2 3 4 5 6 7 8 9 10 11

100 bp
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1 000 bp
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1 :M & DNA Marker-B;3ki 1~11  HIERA
1 vWFE E & rs7966230 Z&AMEA A A PCR P4 B ik E

2.2 4L vWF JEH rs7966230 22 2P 5 5L K RN
SRR A AT L vWE 3£ rs7966230 £ 74 M
S & GG. GC, CC 3 F % K 5, vWF %
rs7966230 £ 25 ¥k 7 o5 % A A (Y 4 A /F A Hardy-
Weinberg %2 & (P>>0.05), S{#RX 4 LK, CHF
IR IMAA vWF H R rs7966230 £ 25 M7 s 1Y K 4
TR A6 5 DRI 43 AT % LR, 28 R TR e a2 i L
(P>0.05), W1,

2.3 AR vWF 5 rs7966230 22 &7 5 JE
RIS 0 vWE rs7966230 A [a] 34 PR 78 7 7 % il
P B IRIEBE TP B 3, 2 RIS EE X
(P>0.05), W2,

2.4 W vWF K rs7966230 22 M A7 5 A ]
RUBE I N 22 S LA (X B rs7966230 i mi A
LA vWEFVIWE # Hh 4, 22 5 5 i 2 X
(P>0.05), CHF Jf k& i 4 GC FEH & vWF 35 1
Wl T CCRLFWMITE M s T GG B, 2 534 H
Giil=EE L (P<<0.05), WL# 3,

2.5 AEEJE vWF 5 rs7966230 43 5 A [6) 3 [F 71
BEIM P 722 S He A fEEEXT BB 4L RN CHF Jf & 1 #e 41
FEEFAT R E vWE f FVIIG M i, 2 % L5
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H2E L (P>0.05), L% 4,

=1 WH vWEF EE 157966230 ERM M AERBMNEMERSHERI2(%)]

FE R R B e S|
F R R n
GG GC cC G C
fet BRE X R 21 104 46(44.23) 48(46.15) 10€9. 62) 140(67.31) 68(32.69)
CHF I & It 41 42 18(42. 86) 19(45. 24) 5(11.90) 55(65. 48) 29(34.52)
2 4,184 0.119
P 0.382 0. 945

x2 FARERK vWF EE rs7966230 £ &M AL S B FH 8

x3 vWF E R rs7966230 fi m AREEE FIF vWF

SHER(n) AR (x5, %)
4] > P Pt o 2
4L R GG GC cC X P a5 0 R YWF Bl
fele S o 1R 4 WU 23 21 5 0.466  0.809
fele JE o) R 20 104 GG 87.39416.99 93.17425.59
HeBEIRE 23 27 5

GC 88.81421.10 88.49424. 00
CHF Jf & Ifi #4240 P 11 11 3 0.184  1.000

cC 100.80+23.16  94.10+E21.42

HeHRE 7 8 2

2.6 CHF Itk It B vWFE 36 M5 H 5 A & R
WERIAREE 48T Pearson £V B8, vWF 1%
PEY rs7966230 i 5 FE H A (GC/CC) 2 B 1 1E A 5%
(r=0.433,P=0.034), 1 5 K% Jo B @ A e G- =
—0.017,P=0.913),

CHF Ifi# 3t &4 42 GG 280.50+£43.35  216.56437.68

GC  300.32482.66" 264.05463.20"

cC 231.40£40.02  243.80439.18

. 5FA CCHMFEABA . P<C0. 05;
"P<0.05,

HR4 GG H A B L,

x4 ARERE vWF ER rs7966230 L A AR EEFHE vWEF # FWIFEHEEE (v +5,%)

vWF FVI
2151 n BEN A R
M t P i P t P
it B xR 4 104 GG BjK 86. 87417, 46 0.21 0.83 97.58+31. 94 1.23 0.23
A BRI 87.95+16. 84 88.36+15. 46
GC L 93.85427. 43 1.39 0.17 96. 382423012 1.99 0.06
EiSEVINI 84. 73413, 34 86. 19418, 74
cC B 113. 6020. 82 2.03 0.07 104, 40£16. 02 1.66 0.14
4B IR R 88.00+19. 07 83.80+22. 59
CHF Jf & Ifitedd 42 GG P 287.00+36. 41 0.40 0.69 219.25+37. 88 0.56 0. 90
He BRI 277.62+55.19 221.37+28. 97
GC BURE 302. 80493. 16 0.03 0. 97 262. 202435, 99 0.43 0. 67
i E IR % 304.12+77.12 275.25+88.03
cc WK 230.33+35.53 0.06 0.95 252. 66437, 00 0.56 0.61
4 E IR G 233.00+62. 23 230.50+53.03
3 it it ) 5 St S [ A R AL T ) 0 A g IR S
M3 vWFE AKF-FE 55 AR 22 AR K OF Hax S{@H AR I, CHF B35 % A2 7 = SR A, vWE HI

B 5 L MR B Z A . BRI E I vWE K
SRS SN s P U NGRS
A MM PR R (g AR VW 2 3K K 7 1 S 7] o 39 5

F VI3 1 25 B dd T v T MR ok i A 22 A= R R ik 20 %4
vWF Z B JH3 X rs7966230(G/C) 22 45 5 7 A [A]
RGP M EA T 2% .95 vWF 8975 MK
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YT IR T O S A TR H IR X R A R
ROV, R Rk st e 15 5. MRS A5 KB,
T AR [ rs7966230 Z AN S H Y GG 14 AR
T . FE A 5T . rs7955230 £ A4S M A AT
GG.GC Fl CC H& [K #8453 A 16 {gt B X B 41 Al CHF Jf:
KM 22 5 TS (P >>0.05) , [6] B £
it e X BEZH R CHEF I % 14 240 AN [R) B o 1 4 A 22
SRG R X (P =>0.05), Hovr, il B %) 8 4 305
1 GG.GC F1 CC H K A 433 (5 46. 9426 .42, 86 %,
10.20%, 4 B IR #E b GG, GC Fl CC 3 K & 4 5
41.82%,49. 09%.9. 09% , X — W 5¥ 45 5 5 H At b
JELE IR 22 TR L H I CC JE PR AL i) 4 A A1 5 32 1K
FAZME 5T v B At b DX B 9 43 A AR, (2
£ NCBL R b iz 47 s CC JE PR AU A Wk 38 B
fief ULAG 1, GC K& PR Y (5 20, (] mof i D v sl N 1% A
RHFFTEE . 7% JE T BE K A 58 40 A N BE I AT i
A 1 5 © 0 SCRR R A 58 42— B0 G

AW 45 B R . fF CHF JF & i 8 % GC
FEA T B vWE i T CC B, A0 M GC R A F
VI35 4 5 Al 6 PR 78 (P <20, 05) , fH J2 A [7] & [l %4
AN ) B R SR i vWE B FVIGG M 22 R B8 it &
X(P>0.05), ix—25R 4R CHF Jf A& e &34 vl
REAETERZ MR 157955230 i 5 GC Jk A B 3% 3k B 1 A1
BRZE. M2 vWE 3G, vWE & FVI K 2
FIL AT E R EVIA 2k 0, RO GC Y F VI 1 o A B
fe T LA R R, AH OGP 43 A 4R R, CHF JF & I A4
BF MK vWE 36 5 I R 22 28 Pk 52 0 1 GE AH G,
17 5 B TG BH A S 1

CHF Jf A if ¥ £ 35 ™ 25 5% Wl S8 35 99005 R AR 36 I
L TR IR bk K s 2 W A AN AR S B I A & A 4K
AR /INE A o R YA R R BRSO A 3 A A4
JE N AEIRYY CHE Jf A& Mk i S BEER T . IR R X 2
A e FEARAT M AE B R 3R A e K AL R A A kR R
I B PUEEST I AH B = 58 4 09 T 254K 48, JF T 5 ™
FAYAR R B IR R DGR R A P R 800
R TR CHE f8% 1M #e # 28 & A2 9 A AUT5
WA B T4 CHF 8835 & A bk ik 09 AL, ok
CHF $HU&EIR 7 6 b i 2R 45

L LT B 4EE R AR X CHF Jf & # ik i
e vWF LR rs7955230 £ & M7 4 GC FE A Al
L5 D) A G, H T BB A7 B AR, B
A B 5 At 35 PR A, o507 A 3 B R N . i L GC S
R vWE 35 P T 0 BARPL I (A5 i — 22050, |

T CHF I i o 451 AR X6 XE S ER 5 DR A A 4 45/
JR B IR T REEA i — B IT .
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