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Relationship between hemodynamic abnormalities and vWF and ADAMTS13 before and after operation in
heart valve diseases
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(1.Tianjin Medical University Cardiovascular College, Tianjin 300457, China;2.Tianjin Binhai New Area Tanggu Dahua Hospital,
Tianjin 300450, China;3.Coronary Care Unit, Tianjin Medical University Cardiovascular College, TEDA International Cardiovascular
Hospital , Tianjin 300457, China;4.Department of Clinical Laboratory, Tianjin Medical University Cardiovascular College, TEDA
International Cardiovascular Hospital , Tianjin 300457, China )

Abstract Objective:To investigate the effect of von Willebrand factor(vWF) and ADAMTS13 dynamic changes in hemodynamic abnormal
heart valve disease (CVDAH) patients before and after operation. Methods: A total of 40 CVDAH patients who underwent heart valve
replacement surgery from July 2018 and April 2019 in TEDA International Cardiovascular Hospital were collected as the operation
group and 32 volunteers in the same period served as healthy control group. vWF activity (vWF:AC) and vWF antigen(vWF:Ag) were
detected by vWFL-TOP700 coagulation instrument, ADAMTS13 antigen (ADAMTS13:Ag) was detected by ELISA,and ADAMTS13
activity(ADAMTS13:AC) was detected by fluorescence resonance energy transfer method. Compared the peak flow velocity(V) and the
maximum transvalvular pressure( AP) between preoperative and postoperative 5-7 days. The changes of vWF: Ag,vWF:AC,ADAMTS13:
Ag and ADAMTS13:AC before operation, 1 hour,1 day,5-7 days after operation were observed. The diagnostic values of vWF: AG,
vWF:AC,ADAMTS13: Ag and ADAMTS13: AC for vascular endothelial injury in patients with CVDAH were analyzed. Results: There
were no significant differences in VWF: AG,vWF:AC,ADAMTS13: Agand ADAMTS13: AC between the operation group and the control
group (all P>0.05). The levels of vWF:Ag and vWF: AC in each period after operation were higher than those in the control group, but the
levels of ADAMTS13:Ag and ADAMTS13: AC were lower than those in the control group(all P<0.05). vWF:Ag and vWF:AC reached the
peak at 1 day and decreased at 5-7 days after operation. ADAMTS13:Ag and ADAMTS13: AC reached valley point at 1 day and 1 hour after
operation respectively,then raised at 5-7 days. V and AP of CVDAH patients were significantly lower than those before operation in 5—
7 days after operation(both P < 0.05). Conclusion: The decreasing trend of yWF and the increasing trend of ADAMTS13 in patients with
CVDAH reflect the decrease of shear stress in blood flow,,and it means the endothelium is less damaged.

Key words vWF; ADAMTS13;hemodynamic abnormalities
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CVDAH )48 i T I i 30 i s 18 & 2E T LR AR
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F2 Bl O B i A5 OO RS o 76 IR AE PR BT V1) 2%
PR A L AR R (VW) ABRIE B 1E ) 2 3R
AR, I B/ 32 AR BT 20 i b 3k
BT(ECM)&AS & A8, I, &40 1 vWF 2565
R, VW TR /MR EER SR AERE ST T %,
EAE RTINS (T 2 000 ST . vWF £
FESHZSHAT, ERIE vWE 20 FIE 20 R A
B BE 25, 258 /MR ECM /945 & 06705, I
TR R R i M S, i A it AR R
S I (ADAMTS13 )& —Fh vWF 241t fifg , 1))
R F R T vWF ZRIEA N T vWF 2R,
FETUIE W KK R e e T ADAMTS13
Sh A R R IR B 0 s B Ve . e
FhAR B I, ADAMTS13 A Sz B R 43+ 5K 4+
VWEF ZRRMIERL. ASCLAMGT S 128 5 5 IR
FARTG G 57U T3 i A8 A R B985 5%, DL vWF 4T
J(VWF:Ag) vWF 7 ¥ (VWF:AC) ADAMTS13 )i
(ADAMTS13:Ag) ADAMTSI13 {i1:(ADAMTS13:AC)
WSRO TR S B YIRS B X vWE
ADAMTS13 HI520
1 X&5FH%

1.1 A% YEHL 2018 4F 7 H—2019 4E 4 A
TR A E bR oC SR BEBE A B CVDAH &
40 5], FHorh B MO AS (5 19 6, MR i
18 4], SR 3 ) YT TR
PFAR ., T 26 B, 2otk 14 4, 472 52.0(46.0,55.8)
%o FINKIERAE | AR AR | 3 Bh ko R AR
T Wb MERT 5 52 L0 E B 23 0 58 [0 I 2 23
(AHA/ACC) K& A5 (92014 4500 WE 3 B 25 45 1
FERE ) o AT EE S0 R AU Bl ) A e AR -
(1) EB MRS W E IR >3 m/s. (2) 438k
A5 WEETES1.9 ms, (3) EBNIKIE , = JIM S i - 1
HIA >3 m/s, PEHRBIERRE AR IRZH (3244,
Ve 14 24, 20PE 18 44 4R IR 46.0(42.0,52.5)% . HF
BRbrite: (O, Q)™ B AIFIE B, (3)%E
I RS o (4)™ 5 ) S RGP o (5)BEIRIA .
(6 ) /Lo JIE 5 FHA IR o ASBIFIEAE S« R 7 i
FEWIH =1 32/d, Hif 22 PAE DL b AR 2 46 1K
=50 mL/J&], HiEZEAELL B ZEBH S TR IR AT,

4011 £ 75 ¥ O Bl S0 L DR Dy B A 2
TARWESE, R IMAARB

12 FRFZFABZNYG SFROITELME
SPFE R ) IR (28~32°C) JFEALIRIMERS T 1T
R TR, (8 FH AUl A PR 7 R R 4
AW ARG HZG B0 - 20 5] 56 0 UGS T 2
BTESTR L 30 1 s N R R 2R 258, 7 91 f8 A
FHEE 2254, 28 1] s W R IR 2Y

1.3 Amnldgirck g WEENTA BE AR IR L
R AR TABE TR AR 1 h ARE 1 d.
RIG 5~7 d, %F BRAL T2 RS R R AR #R K ML, #ak
FRENELZS HLBE S R4 2.7 mL EDTA-K, ELZSHU RS
RAE 2 mL B IR BEE R A 3.5 mL, IR ST B
2 BE I S AR R NP EE I 3 500 r/min B0 10 min
Ja e B B , T -80°CLRAE , BRI T vWF .
Ag vWF:AC ADAMTS13:Ag ADAMTS13:AC AR,
14 BLEEXF  Sysmex CS-5100 HE il 43 Hr 1L
Sysmex XE-5000 4= [ gl L 453 ( H A Sysmex
5], 7600 B4 [ B EAR AT (HARHSIAF]D,
ACL-TOP700 &MY (SEEIRIFAR); 1/l
(PLT) MM/ MR EFR(PCT) i/ M 537 SE 1 (PDW) K
I/ M LA (PLCR) L/ M AR (MPV) | L2128
H(HGB)GH( HAS Sysmex 23 H]), £F4EEH R (FBG)
T (F5 ] Siemens A ] ), BAHFEEE(TC) 2% AR
H-NBERE(HDL-C) AR5 B FH-H AR (LDL-C) |
HIM=HE(TG) AUEF JRZE JRBR(UA) (F5[F Siemens
), WWE:Ag vWEF: AC U 5E (G058 ik ik ) 157
(ZEREIKZEA T ), ADAMTS13: Ag ELISA 52 i,
FIRIFREA WA E] ), ADAMTS13: AC I E (56
FLPRAE L) (H AR Peptids 2AH] ) o

1.5 gk vWF:Ag vWF:AC JI5E : £ ACL-
TOP700 HEEIMAL 1 G b ikt A riil e, 421X
FHAH & Ul I T . ADAMTS13: Ag JI5E : XX
Prikde .y ELISA ¥ 1% ADAMTS13: Ag /K-,
Y S UL A THRE  ADAMTS13: AC T 5E « #22 1R
I 22 1 S ) B SR D YRR ekt | SR FH B LR
RE RSN E 2% ADAMTS13:AC, it &1
B HRE . LABRIEINL : Buffer=1:20  100%1% £,
DA A AR A bR v 1l 1 7 i v o

1.6 %its43® A SPSS 19.0 % GraphPad Prism
7.0 SR T . A R ZE AR, IEA S
LA was RN, 22 R HU B (3 4L K DA 1) B B Al
By 2200, AL IR P AR LSD—t K 5 JE 1
DA ALL M(Pas, Prs) 32, Z 21 A LE A (3 A e LA 1)
N Kruskal-W allis H 4556, ZHE]PP SR FHNe menyi
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K4, P<0.05 NERA G E L.
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2.1 RATwAls R L A P EAERS
A WS R R . &Pk JHB MPV
PDW .PLCR .FBG TG .LDL-C 2 5# ¥ LG %75 X
(] P>0.05); 5XF LA EL , AL BMILJRE |
WLEF \UA (B4, PCT \PLT  TC . HDL-C {H¥ T},

SR G L (3 P<0.05,P<0.01), 1L 1,

22 FRAKNEARE 57 d ALK& (V) &K H#
EZ(AP)ERE RJF 5~7dV K(2.1620.69 )nvs,
T ARAT(2.59+1.17)m/s, ZR AR ITHE XL

®1 AARKELFRLCERIM( Py, Prs),n( % )]

(1=2.014,P=0.048); AKJ5 5~7 dAP 416.00(9.00,
27.00 )mmHg, X FARHFTZKF 20.00(9.75,39.75 )mmHg,
ZERA G X (7=-2.078,P=0.041 ),

2.3 WmARF . KE vWF = ADAMTSI3 ix  F
AL vWF:Ag & vWF:AC 7EAR G 5 E A% AR
Je 1 d PR BNEE , RJG 5~7 d JFER R A E 8%
BT ARRIKFE . ADAMTS13: Ag 7EAR G 5 TR,
RJF1d FRHEAEAE,ADAMTS13:AC ZEARJS 1 h
IR EARME, ARG 1 h 5ARJG 1 d ADAMTS13: Ag,
ADAMTS13:AC Z R BTG E 2 L, ARG 5~7 d B
ADAMTS13:Ag K2 ADAMTS13:AC 5 FTHE#(F2.3),

Tab 1 Comparison of clinical baseline data of two groups[M( Py, P+ ) ,n( % )]

eIty FARH (n=40) X HRZH (n=32) e P
FIR (%) 52.00(46.00,55.75) 46.00(42.00,52.50) 1.83 0.06
B 26.00(65.00) 14.00(43.80) 0.21 0.07
WA s 9.00(22.50) 8.00(24.20) 0.06 0.86
L 8.00(20.00) 7.00(21.20) 0.08 0.90
Wi i (mmHg ) 118.50+15.44 119.81+13.42 1.45 0.61
#F ik (mmHg) 70.00(65.00,83.00) 74.50(64.00,85.25) 1.77 0.42
BMI(kg/m?) 24.08+3.64 22.50+1.85 2.03 0.02
PCT(%) 0.21(0.18,0.27) 0.26(0.21,0.30) 2.01 0.01
HB(g/L) 135.90+17.53 140.27+14.45 1.83 0.06
PLT(x10%L) 198.38+55.49 239.46+52.07 2.00 <0.01
MPV ({L) 11.20(10.55,11.68) 10.70(10.18,11.53) 133 0.12
PDW(%) 13.55(12.05,15.10) 12.35(11.58,14.20) 1.33 0.11
PLCR(%) 33.50(29.03,39.40) 30.30(26.13,37.45) 1.90 0.09
FBG(g/L) 2.40(1.98,2.86) 2.72(2.41,2.90) 1.39 0.21
TG(mmol/L.) 1.06(0.84,1.86) 0.93(0.71,1.39) 133 0.11
TC(mmol/L) 4.20(3.60,4.78) 4.60(4.40,4.80) 2.03 0.02
HDL~C(mmol/L) 1.02(0.87,1.22) 1.42(1.19,1.55) 2.01 <0.01
LDL-C(mmol/L) 2.71£0.92 2.77+0.45 1.55 0.81
JEZ (mmol/L) 5.85(5.13,7.85) 4.70(4.18,5.23) 2.00 <0.01
JULEF(pmol/L) 69.6317.01 54.04+8.90 2.01 <0.01
UA(pmol/L) 386.10£107.26 281.08+52.64 2.01 <0.01

1 BMIAR S PCT: 455 2 I ; HB:IMZT 4 1 5 PLT:IAL/ M MPV: I/ IMCE SRR PDW: I/ MR 376 56 B2 s PLCR: RN/ 3R s FBG: 25 i
AU 5 TG: H I =158 ; TC G R s HDL~C: (3 2 B B8 2R 11 IR [ ; LDL-CARSE B iR 2

®2 FRAFAMERMBA vWF:Ag B vWF:AC £ RELBM(Pxs, Pr )]
Tab2 Comparison of VWF:Ag and vWF:AC results in the operation group before and after the operation and the control group[M( Pss, P> )]

20 51 % iy ] vWF:Ag(%) vWF:AC(%)
papitskil 32 132.45(120.00,151.20) 110.10(85.53,136.65)
FARY 40 AR 167.25(90.50,211.08) 124.50(68.65,159.20)

ENERE 221.95(152.95,323.60 )= 175.75(117.68,310.08 )"
AR 1d 277.65(206.30,353.58 )+ 270.80(192.90,338.63 )%
ARG 5~7d 254.65(168.40,359.45 ) 246.65(172.10,358.60 ) ##**
F 4.09 3.47
P <0.001 <0.001

HvWE:AgvWE Fi 5 vWEF:ACyWE 55 3 53X BEZH LLER L #P<0.05, #P<0.001 5 5 FARLH AR L 4L, #P<0.05,#%P<0.001 ; 5 FARHAARSG 1 h It
&, #P<0.05
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3 FRAFARBERSIERE ADAMTS13:Ag K ADAMTS13:AC %5 RELB[M( Py, Prs)]
Tab 3 Comparison of ADAMTS13:Ag and ADAMTS13:AC results in the operation group before and after the operation and the control
group[M( P, P5)]

215 fi% Pt 1] ADAMTS13:Ag(mg/L) ADAMTS13:AC(%)
Xof B 32 570.32(334.03,790.99) 60.67+31.27
FARA 40 A 636.82(309.63,946.72) 54.78+30.41
AJF1h 361.76(184.74,670.04 )% 31.53+19.68**#
AJF14d 356.53(225.48,487.21 ) ** 34.42+20.88***
ARJg 5~7d 543.12(298.42,921.96)* 46.72(21.37,84.93 )"
F 1.38 2.82
P 0.018 <0.001

1:: ADAMTS13:AgADAMTS13 4751 ; ADAMTS13: AC: ADAMTS 13 1% ; 55X R LEAL, *P<0.05, **P<0.001; 5 FARH AR HLEL, #P<0.05, *#P<
0.001; 5FARHAARST 1 h LLEL,*P<0.05; 5 FAREARE 1 d HL#, *P<0.05
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h ARJG 1 d ARJG 5~7 d vWF:Ag vWF: AC 75 i &
TR IR (P<0.05 5% P<0.001), CVDAH %
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