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F D = F AR (D-Dimer) B £ % 1 & % (ET), — BAL R (NO) 5 KA 9% 20 240 5 Aot 4 8 o 5 20 48 27 25 B JRO8K
&M (1-PA) A s B RO E DA E -1 (PAI-1) B b A% B F (VWF), SR HER 2 ko FIF &4,
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Protective effect of leech combined with Huai Yam on venous thromboembolism in rats WANG Dafen, JIANG
Chufeng, ZHU Chen, et al. Department of Intensive Care Unit, The First Affiliated Hospital of Zhejiang Chinese Medi-
cine University, Hangzhou 310006, China.
[Abstract] Objective To investigate the protective effect of leech combined with Huai Yam on venous thromboembo-
lism by establishing venous thromboembolism rat model. Methods Forty male SD rats were randomly divided into blank
group, sham operation group, model group, low molecular weight heparin group and leech Huai yam group. After drug in-
tervention, blood and embolized vascular segments were collected. Plasma prothrombin time (PT) and activated partial
thrombin time (APTT) were measured by automatic coagulation apparatus. Plasma D-Dimer (D-dimer), vascular endothe-
lin (ET) and nitric oxide (NO) were detected by ELISA. Vascular tissue plasminogen activator (t-PA), plasminogen activa-
tor inhibitor—=1 (PAI-1) and von Willebrand factor (vWF) were detected by immunohistochemistry. Results Compared
with model group, the PT, APTT and D-Dimer in low molecular weight heparin group and leech Huai Yam group were
significantly decreased (:=—11.84, —10.58, - 10.37,
DOI:10.13558/j.cnki.issn1672-3686.2023.002.007 -10.19, - 16.45, - 16.39, P<<0.05). Compared with
FeA T H 22022 [# Z2 7= 2545 BLR 2R 24 R A2 IR 55 g model group, ET and NO in embolized vascular tis-
PETFI H CE B2 25 0 R 2021-242 5 ) s BT BE 2 2 sue of rats in low molecular weight heparin group
2022 4FE M R FABIFE F1$2 T H (2022JKINTZ24) 5 #7 VL and leech Huai Yam group were significantly de-
B RGBT R H (20222B124) 5 Wil 44 =25 DA RHY creased and significantly increased (1=—5.50,-5.89,
TH4) T H (20192D044) |, i VL45 H & 245 B 42 1 ) 3 /5 5.61, 5.73, P<<0.05). Compared with model group,
(2020ZB088) the ratios of t—=PA positive cells in low molecular
fE& B0 310006 WiTLATCM , Wi 71 Hp B8 25 K2 B B 4 weight heparin group and leech Huai Yam group
—BEBEEE PR (CEOF A PR A% BRI i were significantly increased (:=22.83, 24.74, P<

VLR 2R (VTR0 0.05), while the ratios of PAI-1 and vWF positive
HIEE . £ R, Email: wle501@139.com cells were significantly decreased (:=—12.50,-11.51,
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-57.63,-55.86, P<<0.05). Conclusion Leech combined with Huai Yam can significantly reduce PT, APTT and D-Dimer

in plasma of VTE rats, significantly down-regulate the expression levels of ET, PAI-1 and vWF in embolized vascular seg-

ments, and significantly up—regulate the expression levels of NO and t—PA, so as to improve pulmonary embolism. It is sug-

gested that the mechanism may be related to the improvement of endothelial function and the ability of coagulation and fibri-

nolytic regulation.
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e K I 48 #8 ZE 5E (venous thromboembolism ,
VTE ) & — i H T #5 Ibk A IS I8 i o5 | # Jbk BHL €
P T e T B — 3R R G B A Bl A g VR T
BRI , AL FE TR DK 1l A% 44 ZESE (deep venous
thrombosis, DVT) F1 Jifi il ¥ #2 %€ 5F (pulmonary
thromboembolism, PTE)",  JT4F3K , 2 EREHAFE A 2
1 000 J7 VTE i f5™, FE VTE Ak 3t 2 F -
B H B R TE A B Th VTE 1Y & A %
IR T A PETE IR EE SRR ZE T, 409% ~ 60% A
Be B H AL VIE XU . 1 DVT #1 PTE &4 5,1 4
H 95 5E 343 3135 51 6% F1 109%, VTE /™ 5 fé 3
AT RE, PR, B8 2R %F VTE A4 75 F B 254 2 3L
R, APHCR K E AR L LT ELRTT
— KRR AL 24, i S ] VTE R RUSEAY , 45
WX VTE VR
1 MREAE
L1 25 shy) SO IL s L s WAk o b
[(VF AT UES SCXK (%55)2015-0018 ) 42 1k 14y I 14 fit e
SD K EL 40 H KT 200 ~ 250 g, (AIFEFREE 22 ClH
Tk, 25 RN 50% , FFRERT ISR IR TR . Frfy 1y
Fe#R BNy T HLAL Sl B OR Ad A 2 D1 2 i 4R 5
J 0]

1.2 FEGEGRLES  AKIE S 2y (AT AR
HEG R A BRA R AR ) AR FIF RS (822
RL P EBEFARARAE™) . T ZPi(H
TR B AR HARA R A A ) BEARAL CH Thermo
Scientific 4277 ) , ¥ R B O ML CE 78R 5 A O HIL
IEA BRABAE) 4 H 3 L BE BT (e B AR Ay
FRERE A AL ), Quantum FX wCT Instrument (H
Perkin Elmer2E77) .

1.3 BRI EST R Reyers 159, i 3% 4%
EL AN 50 me/ke 1A TR I JES R F , L 78 2 ik
2B 1B TR MR, W B 70 B ik 5 1 s i ik
LA 05 2228 T 7 B K T 7 4541 T I lik
(TE45) , [FFE TS F K 7 B — 25 .4 (T i
45) KA E G R G IR I a5 I RE R IR, 45T

pulmonary embolism;  leech; Huai Yam

2 I T 5 0.9% SALANTE $T 2.0 ml, 6 h A H T
oS 45 B 20 B WKL T B DR AL 2540, i
IHESE VIE K BUBRL, RTARLH A FEAT A8 W Ak
ShFLACHE, g b SRR B EARTR]

L4 Sl 5%25 40 HSD MElE K Rk HibLEL
TR AH AT ARE BB AR TR
H KR EL 2GS H 8 H,

KW I 111 245 2 SRR 4 R BB 2 K%
PLE ) i 3.35 g - kg -7 E B [ LAY B H R G
(K% 3 g, MELLI 25 30 g) Fr A i By 7 o, 425
N3 KA & (mg/kg) = 6.09x i N & H 5| &
(mg) /B N AR (60 kg)], #F 1K 1.675 g/kg, & H
2 Ko AR AE ] — B ) 45 7 45 a1 A SRR K
H o MR TR A T Y R R SR g
F IR G SR 0.01 ml/kg, 5K 2 WK, LR IYIA]
B KRB A BT SRR K,

1.5 WEAEtr  1ERL2 dJ5, BERPARSESh Y, Bl
e ZE ML Bt AT AN . (DR FH 42 1 2l i B S0
1ML 2% 45E 111 g )5 A5 ] (plasma prothrombin time, PT) |
1% Ak A 56 119 8 B 8] (activation of partial throm-
boplastin time , APTT) . ()R FH g 5 £ 32 W B i 56
A M % D K (D-Dimer) K4 2 45 P i R
(endothelin, ET) ,—Z%4fbL & (nitric oxide,NO)., @&
FH A 92 2H 24k 2 A 0 A 26 1045 20 2R 28 s Tl D
¥ (tissue plasminogen activator, t—PA) | £T %5 i )5 384
WY -1 (plasminogen activator inhibitor—1,
PAI-1) | i 48 P 1 A& 9% L7 (von Willebrand factor,
vWF),

1.6 SEiteEdisk SRAHIBM SPSS 22.0 GiitHi it
T8 0 o BT A i B0 1 DL B AR o 22
(s )R , ZDFEA LUBCR BN 2R 07 22007,
W EL %8 SR% FH LSD 158 Tamhane's T2 AL, 5% P<
0.05 NZEFAGIHAR L.
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2.1 FAKREUMIK PT APTT . D-Dimer 7K F-F1 i
t=PA PAI-1 VWF FEPEARME LR LR 1
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F1 SARBMIEA PT APTT . D-Dimer K F-FLE t—-PA PAI-1 VW FEEAIAL HL R H s

ZH 5 PT/s APTT/s D-Dimer/pg/L -PA/% PAI-1/% vWF/%
2 A 9.33+0.77 12.59+0.88 827.76+176.67 25.88+1.87 25.2622.17 24.75+1.90
RFARA 9.60+0.49 12.51+0.89 993.83+131.80 26.38+2.08 30.1242.00 28.28+2.50
(L EiE 18.58+0.62%>  24.90+1.73%>  2848.19+218.64*"  37.27+1.39% 81.48+5.87* 93.57+1.90%
A FIFE4 13.29:0.657 17.69+1.63" 1480.62+141.28" 57.03+1.07* 48.59+4.57* 53.44+0.54"
HIEREINZEA 13.85+1.53" 17.81x1.56" 1485.39+147.88" 58.67+2.02" 47.22+6.03" 53.28+0.76"

I 52 A L, P<0.05; " SEONA LU, P<0.05; % . ST ARLA L#H, P<0.05,

2 1] UL, FL4H PT . APTT . D-Dimer 45, 22
S G 2 B O (F 43 01 =142.63 . 106.644
182.52,P¥)<0.05) . 5% FA LK, BTFARHAKK
1.3 PT . APTT ., D-Dimer J& W i 275 (¢ 43 51=0.62
0.11.2.00,P¥1>0.05), 575 4] FARALE,
R ZH K BUIMLSE PTAPTT . D-Dimer 2 540 (¢ 43
511=20.71,20.09,17.71,17.82.24.30,22.31, P ¥] <
0.05), SR LRI KR E L 2Y
ZH B B E PT  APTT . D-Dimer B 50870 (¢ 4351 =
-11.84.-10.58;-10.37.-10.19;-16.45 .-16.39, P ¥
<0.05) . Ko TR KU HE L 25 40 1M 2% PT.
APTT . D-Dimer FL#, 22 R LG 1124 B L (0 573 5=
-1.26.-0.18 .-0.06, P #]=>0.05) ,

FL2H 1-PA \PAI-1 .vWF FHYEA0 I LR g, 25
WA 80T 2 = L (F 41 Bl =684.67., 193.96,
2118.08, P4 <0.05) . Wi L5 , A 70 44 If 45 A4 €
JEE, t-PA (PAI-1 . .vWF FHVEZ0 i b 24028 (4L Tt
(1 1=13.15.25.40.72.60, P 4] <0.05) . S
20 HO A R AT P 2R 4R ZK R 1L 25 40 A9 1045 - PA
BE I 20 3 R B B T (1 40 591=22.83 . 24.74, P H <
0.05) , PAI-1 ,.vWF BH 4 41 it b 5 BH (5 B AR (2 4393l =
-12.50,~11.51;-57.63 .-55.86,P %] <0.05) ,

22 AHKEMIEEME NO ET /K WLFE 2
2 SHKEMIEME NO ETFRE

45 NO ET
ZEHHA 10.22+0.20 314.05£29.21
RFARA 10.48+0.43 312.91%19.79
FETZH 7.79+0.53%* 466.08+25.81%>

R FIFEH 8.83+0.13" 394.43+ 9.32°

JKuEE L2540 8.85+0.41"
W G AR, P<0.05; ¢ SR B, P<0.05;
2 HRTARAE, P<0.05,

2 0] WL, F4H NO ET b #8, 2% B3 A i1t

389.44+37.44"

S SL(F A3 )=71.68 .48.40, P 1] <0.05)

525 A e, B F ARG KBRS 2E M4 4L 2
NO.ET J& Bl % 2k 48 (¢ 43 %1 =1.40. - 0.09, P ¥ >
0.05). 575 HA MRFRU R, BRI K R %
A LLET B B340, NO B /b (1 43 511=11.66 .
11.75;-13.12.-14.52, P}J<0.05) ., SHRIA L4z,
A I 2 A K L 2 20 19 K R 2 1l 7 4 21
ET B & B AL NO B 2 34 i (¢ 4393l =-5.50 . - 5.89;
5.61.5.73, P31 <0.05), k5 F R4 JKiEHEL
24 R U ZE M 4HZNO BT HoAs, 22 st
275 Y (144 1=-0.12.0.38, P #1>0.05)
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WA S R ASEAES, NO A EF5K 1A B/ Vi
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NO B> WARHE AT R ET 5 DRI A WA , 3%
TG ELVEAN AL, ARSI U5 AERS . 45 NO ET
S, MM TR, t-PA PAI-1 4R RS A
B R SY  t-PA LR R G R 2R S, fedr
PRZE A AR AR A DR AR U AR 7 ; PAL-1 AT I £F
TRBEREOS IR T, JRERAS R, P HRR AR
BEATHE, 9 R A ik PAT-1 880, i/ MR & , 1
TR R, NI SRR K A T 15 kS, vWF
E—Fh R 2R BEE A, 17T Weibel-Palade />
RN ES 5 IE /IS R, B ok 2 e
55 N B R S s s . A N e , Y
P BRAF4E 5 vWEF 454, ST S i/ M R SR
ZHIEE, I S BRI AR, AR R 45 R R,
AN ZH K BRI AS 2E | I 45 R ZE ™ 8 1K PTAPTT,
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D-Dimer & 101, #42 2 M A& HZUNO /> ET
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— B IUE T DA AR .

VTE 76 H B T & < i gis ™ B Ak e i ” 248

W, 75 1L BEL A 2 122008 1) 2 B ML, 3697 LATE I AL 9%
h L KR R FRIE L JE IR S s N E H Ot
W R, REE . AL, T AR, BB AR . E
TR RN IR IR 28 A AT 405 B0 Lo I
GIE . IR BRI KB, KiE B e SR
E RIS 1 1WA YT - SN A 1% - LB
I VRGP AR LA TR il O 4 e 4 At oA
T PulE P b S e R L2 SRR 3
WELLAE 25 FHOR I B HRME 1L 25 TR 25, I
SN A5 ) NI e 2O = 2.4 L N T N A N e
FE TR AR FT LUK IS K e L2556 , 1 256
FRIEANS, FH DA AR 0k 12858 =2 Ty (M i AN
M TCAs , BN R o AR RAFSE B, K aE e
2 20 R AU A s PR 2 Dl i A A b B e
PR K IR AL 25X HAYY VIE A3, [,
AR I AUE 1L 24 2 3 BEAIR VTE K BUMLK PT . APTT
S D-Dimer, it 3 N R ZE I B4 ET PAI-1,
vWF AR, B3 EIHNO K i-PA 3k E R

AR AL T B8 5 2l N B2 D RE B e Il -5 21

PTTRE A K

ZE LAk, 7KEEE%A7’EM*EX¢ VTE K REA —

FE ORI (B A5 I R — 2D A % N . H2
A LA VR 2R VR AL A i T ik — 25
5% o

S ik

1 National Comprehensive Cancer Network.Venous thrombo-
embolic disease clinical practice guidelines in oncology
[EB/OL].http : //www.ncen.org/professionals/default.aspx.2017
-07-30

2 Khorana AA, Carrier M, Garcia DA, et al. Guidance for
the prevention and treatment of cancer -associated ve-
nous thromboembolism[J].J] Thromb Thrombolysis,2016,41

10

11

12

13

14

15

(1):81-91.
Jha AK, Larizgoitia I, Audera—Lopez C, et al.The global
burden of unsafe medical care: Analytic modelling of ob-
servational studies[J].BMJ Qual Saf,2013,22(10):809-815.
Law Y, Chan YC, Cheng SWK. Epidemiological updates
of venous thromboembolism in a Chinese population[]].
Asian J Surg,2018,41:176-182.
Kearon C, Akl EA, Ornelas J,et al.Antithrombotic thera-
py for VTE disease [J].Chest,2016,149(2):315-352.
Reyers I, Mussoni L, Donati MB, et al.Failure of aspirin
at different doses tomodify experimentalthrombosisinrats
[J].Thromb Res,1980,18(5):669-674.
JEl, A, 20 . K U AR ZELR I BT AT - 46 10
it 3% 1] ik B Ui 2 2 AR IR T i T BRI, I R AP R
#5,2017,25(1) :40-42.
Yau JW, Teoh H, Verma S.Endothelial cell control of
thrombosis[J].BMC Cardiovascular Disorders,2015,15:130.
Yin H, He H, Wang M, et al. Prospective randomized
study of ultrasound — guided foam sclerotherapy com-
bined with great saphenous vein high ligation in the
treatment of severe lower extremity varicosis[J]. Ann
Vasc Surg,2017,39:256-263.
Iwaki T, Urano T, Umemura K.PAI-1, progress in under-
standing the clinical problem and its aetiology[J]. Br J
Haematol ,2012,157(3) :291-298.
Lazzari MA,Sanchez—Luceros A,Woods Al,et al.Von Wil-
lebrand factor (VWF) as a risk factor for bleeding and
thrombosis[J].Hematology,2012,17(Suppl 1):S150-152.
PR, E AR, R, A5 K IEPTEE AR T SRR
A BE A4, 2014, 33 (11):920-923.
X RLLL TG, 5T, 55 KR B IBOROGT BE I 75 1M A
P A IRE I TRPT S 635 TF (¥ 520 (). Th oG BR 285 40 i
I, 2014, 12(5) :594-595.
RGP, IMEW] , TR . K I Y £k 27 L4315 25 3 LD ).
ik EE2y,2015,35(1) :47-50.
SeAm L, T, AR, A5 L KR8 3T p3SMAPK {5 518 %
XY Bl K kAR B AL R B VSMCs S IFI(D]. T ] v 245 %
,2017,42(16) :3191-3197.
(KR E 1 2022-08-29)
(A5t HI7H)



