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FE:BH WLV DUEEA IR 7 3 2ot R BT I Bom A2 T2 8 A R e, Tk
SD KB 105 Ha sy 2otk T B i ik Mo A2 B T )5 B AL 70 0 I BRI 7 4l (A 41) , IR B R Yr 41 (B 41) , i
EMRERE BT A (CH) , 54135 15530 RRBRFRA., SALLAEHNTHRERGH 1,
4,7 ,14,28 KARWOR A B I 45, W5 M0 A% 1Y 45 1) 38 A8 5 004k | P B RS A R R R U i bk RE ST W LIRS R
IR, ARSI NSk, ER AN AR™E, CARFERAEMAE L
A B (P<0.01), 7d W B,C 4N EMGE AHE(P<0. 05), 28 dmf CHAMNEHRGHK A,B
(P <0. 05), &it MEIMIREEEIT RESME T BT KR EREA RGME PR, 6
AL AR I PN B )2 58 B R I A RE LT Ak B A [FELENFZE,2008,17(6) :566 —569]
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Effect of combined thrombolysis and anticoagulation therapy on intimal

changes of vein wall after acute thrombosis in rats

YANG Bing' , ZHAO Qinghua' , ZHAO Yu®, WANG Xuehu®, XIANG Dongzhou’

(1. Department of Nursing 2. Department of Vascular Surgery , the First Affiliated Hospital ,

Chongqing Medical University , Chongqing 400016 China )

Abstract ; Objective  To observe the intimal changes of inferior caval vein ( ICV ) wall after combined
thrombolysis and anticoagulation therapy for acute thrombosis in rats. Methods The inferior caval venous
thrombosis model was established in 105 rats and they were randomly diride into 3 treated groups: heparin
(A) treatment group (n =35) , urokinase ( B) treatment group (n =35) , and combination of urokinase
and heparin ( C) treatment group (n = 35) , and also eslablished a sham (D) group ( n =30). The
thrombosed caval veins were taken 1, 4,7 ,14,and 28 d after thrombosis. Changes of thrombus structure
and orgainization and intimal hyperplasia were observed by light microscope. The expression areas of collagen
fiber were measured by histochemistry. Scanning electron microscopy was used to observe the damage of
endothelial cells. Results The intimal hyperplasia in A group was the most severe. The expression area of
collagen fiber in group C was less than that of A and B groups (P <0.01). At 7 d, intimal injury in B and
C groups was less than A group (P <0.05). At 28 d, intimal injury in the C group was less than that in
A and B groups ( P <0.05). Conclusions Combination of urokinase and heparin for the treatment of acute
inferior caval venous thrombosis of rat has good short and mid-term effect. It effectively maintains the

integrety of endothelium of vein wall and decreases the fibrocellular proliferation of the thrombosed vein.
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FIRIT TR Z — . DVT B A [ 4K 758, 0 3L Ff il
i ik 22 2 B DA IS AR | RRRE oM R 2T 4E A SEAE R
5} S RRa oS I R O IR A e o s i N W S 1 B e
PR A R ZR G L o3 ) R R L PR O SR
g 0 TF 2R kSR 9T IS, e 8 IR B i ik BE R 2
AL, TR VE AR P BE X DK I B IR T R R
P, LA N A8 P R A0 B 2 B AR AR 5B S e )
KFRo

1 BT E

1.1 zsH¥YH4a

135 HUiE: SD KBl (1A H 180 ~ 200 g, & JK
PRl K2 sh i L Ao B2 408 B AL 0 I KA
SPA (A ), IREEEIR YT (B 4) , IR BUEE i i
RIGITA(C ), 435 K530 HABFARA
(S ENXTIE, Hd A B, CHED ARG H
1,4,7,14,28 d K5 UMW A, BHAWHETH
K
1.2 20ME T BE 5% Bk i 48 2 B AR B 1Y i 4B

2% B H % B 40 mg / kg IR B Ui R A2
BRIk ST I KO A A S SR K 2 LAk 22 1]
(T s K B o g3 A A B R VKR R R KA I A
IR U5 1 #22 R8540 F s i Ik, 72 B B R Tk e X
b b5 R SIS e B B BT R B Bk 1 b, &
25 G 4EF 28 i JC I U TIE S 9% B K P9 i
CIE o I8 B B RS 7Y ) AE B T 2 98 9% o X
HEZH W s i k(RS 25 4L o

1.3 ZYiasr

MRS, A, B, C 4l 4 5l 45 T R R bk iE A
JFZ 1 200 U/ ke, BR#G 20 000 U/ kg, b i
20 000 U/ kg + IFZ 150 U/ kg, S 4% THFEZE
AR K, BRI, 10d,
1.4 WMEIER

DRI FARIGEHE 1,4,7,14,28 K, U1 5l #2
B R I K B, T I A8 b ) ) 0, FLrh— B A
1759 45 BE , R BR A, 43 5 1 T 10% WO i
WD 25% % — W . HE €8 00 %2 . il A% 1Y 45 14
BRSSP (10 x 40 %), PYBE RS A ( intimal
hyperplasia , TH ) ; Masson = {f, 4 {0, W £ i Ji= 4] 4 I
G O, 8 o IMS 115 LR (8 B8 5 1 R 40 ok 4R
Bm, Vv £ s dnifE 224 AR AR . B
(HITACHI, S520, H &) F 45 W} # t 4 %',
T N M7 0 ~10% , N 2 J2 58 4 x 1 000
I A, 11% ~ 25% , P9 5% 2% e ok
S0 1 40 B S il /N TR x 1000 5 T 2% P4 K7 4
MM 26% ~ 50% , AR o9 B2 7% L B S 9 9 B
TR EE x 1 0005 1V ¢ . PN B2 40 i i 7% 51% ~
T5% , P9z M jK A B B 4L L3888 x 1 0005V 4. P
B AR 7% 76% ~ 100% , ™ 5 (1) P9 B2 i v 1 B
W R T AT AR RS x 1 000 (& 1),
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2.1 XETHRERETLER

2.1.1 fE#HmkIHAMNER SHRWHE H,
7T dAdEFAB Y TH AT, C A7 S0 KR I B
TH;14 dif AZHIH™%H,BHKE,CHER;
28 dBt 5 A, B 4l #R, C B4, Hd A 45
28 Tcﬂﬂ%%iﬁ?%ﬁ%(@ﬂ)

2.1.2 BHKRBRRAREMNER 5 C4K
®,A BQH/\%H:EFJ 10 X &8 A B W R 4F 4
DORR, Horp A 258 28 RAGPR FR 8 K F 5 C 4l 2F
AEPORRAL R (R 1) o S AR W] e R i .

B2 ik AEEN ACH 7d 5N E
WA (HE x 100) ; B:A 41 7 d W3 B N B3 A4
(HE x100)

F1 FUERITIE S DRABIRET e R @R E (% % +5)

i S ESANTI A

4151 WKL (%)
1d 4d 7d 14 d 28 d
A 7 16.5+5.2Y 22455794 28.8x6.27Y Y 37.8+7.67-%  48.9:8.87Y
B 7 16.1 +4.4% 18.9 +5.4% 21.1+5.6% 27.5 £6.4V% 37.4+5.4D%
o 7 16.2 £3.2% 18.5 +4.6% 20.7 £4.2% 21.9 5.8 28.8 £6.2%)4)
S 6 7.322.1 8.1£3.0 6.6£3.2 7.8+2.4 6.9+3.6

I )5 AZE,P<0.01; 2) 5 B LA, P <0.0133) 5 C4iLLEL, P<0.01; 4) 5 S L, P <0.01
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SES T WA 2 S 45 B A RPN B2 AN i 3 A 4
o A IR TE B N B ( EC) TE 25 3 5 1 5 Xt
WA 22 5 A 41 EC 3 £ B2 B2 B il #4 T2 B
RS HE R, L d B2 1 ~ T %;4,7 d &t
WGmE, 28 d AV ~V % B4 1 dIfH K
EIAGERE BERE ECTESERNK XL, 41
] B ms EC [ ¥, 40 B ) B 1G9 B2 T B T
e, AN AR A B R R, s 2o I~ IV 9L
WR G 14,28 d, EC & B A, N B 8 ¥ &
W ABAE SR 58 4 AT o] UL P e R 3 T R L R
Wiz AT ~M%%, C4H1,4,7,14 d i EC B
BASAL 5 B 41AHL,28 d B, N R 1B E B G
ZRh1 ~ M %, AEAFEAHNEBRG:AHE
CHAWE FERRANET,14,28 d 25 A 51t
BX(P<0.05);BA5H CHALK, FIRIT/E28d
ZRAGITFEX(P<0.05);A,B,CH5SH
b, fERYT G 4,7,14,28 d, 2 5 ¥4 B F M
(P<0.05)(#%2-3),
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1d A 3 4 0 0 0 4.559 0.207
B 4 3 0 0 0
C 4 2 1 0 0
S 6 0 0 0 0

4d A 0 3 2 2 0 14.939 0.002
B 0 4 2 1 0
C 0 3 3 1 0
S 6 0 0 0 0

7d A 0 1 3 1 2 16.114 0.001
B 0 2 4 1 0
C 0 3 3 1 0
S 6 0 0 0 0

14d A 0 0 2 3 2 19.337 0.000
B 0 4 2 1 0
C 1 3 3 0 0
S 6 0 0 0 0

28d A 0 0 1 2 4 20.999 0.000
B 0 2 3 1 1
C 2 4 1 0 0
S 6 0 0 0 0
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Hol
F3 LRI P07 HE
e 1d 4d 7d 144 284
Adlvs B4l Uab -0.515  -0.625 -1.237 -2.515  -2.710
P 0.606  0.532  0.216  0.012  0.006
AdlvsC4l Uac -0.214  -0.274  -1.484 -2.839  -3.089
P 0.830 0.784 0.038 0.005 0.002
AflvsSH Uad =218 -3.185 -3.180  -3.185  -3.210
P 0.101 0.001 0.001  0.001 0.001
B4lvs C4l Ube -0.218  -0.421  -0.421 -0.490 -2.291
P 0.827 0.674 0.674 0.624 0.022
B vs S Ubd -L757 0 -3.2100 -3.210 0 -3.210 0 -3.180
P 0.234 0.001 0.001 0.001 0.001
CHlvsSH Ued 1743 3195 -3.195 -2.832 -2.488
P 0.081 0.001 0.001 0.005 0.013
3 3 i

SUPE TR BT K I A T R 2 P B L R K
SABHIBCRE SRR 9T . HE SCHR 1B, BUBE  IE R Z
SRF RS A L N R S AR R Y S T
EC 76 Il B . & & Wi B b B 5 & 2 4E
JHY7 L EC BB BRI — % AL A (nitric oxide , NO) | 14
Kz % ( endorhelin, ET ) | i 4] #f & ( prostacyclin ,
PGI2) J i /N ¥ & A% W I #2 Z ( thromboxaneAz ,
TXA ) %5 I, 58 % PE ¥ BT, A 98 1 I 48 1Y &F 48 A
O RE (1 45 8 B OR A B I B 0 P SR A PR
N B 3 J2& 48 RE A AR 5 I Y A 5 B ST T
VAR ot 7 A R AR K TR R AR K TR R R A
Jif 471 356 JO 1) G 43 R R T I G RE Y S5 R . PN B A i
e 0 ) ¥ UL 40 M2 ( smooth muscle cell , SMC ) Az £
S DN B3 P B ) B AT b R A AR T N A
o BE 5 5 BN ) SMC 2R K AT R REW R . 2
A B A i 52 4506 23 2k 2 L il A 1 T S B0 E
B AT IR G AE IR T B R A T R AR I
VAL B 240 M6 i A 3R T OB 5 A R R A

AUV DK AR B, ol AR v 2T 4E R RN A 4 R
56 1 R & 0TE 09 BE I, 32X R EE B AN
Sy T 2R B KU A IR JRy BB K HE R A AR
G VAR R RO R S v A5 G a2 U LE R KON B2 4
Jo b AR AR SR O B K K B, A2 ik B
IH S B IR e 4E i fR te B C 4™ 3, H 4 45 i B
iR Bon A 2 EC 45 5 B2 B i A 9P iU A 2 AT
PRI O, U B 4 27 P BE VA 9T 0 % BHL R K O B
JF- T L 20 B 3 — 2P B B

P o (1 o T A I = s N 2 A
MM SR F A SE 5 b R s KO i AR O BE L
VEs i M A B 0k HL R BB AE TR A, AT R AR N R A
5 M0 1A B AR BT SR P B R AR o A S LA i
W 2 4E AR B R B H B B R TR
2o VLB BR O AN AT T R A T, T HL B e AR I
5] Y A RE AP JRE R o R e R

B AT Sk I o R R B B AT % i LA
LA, Ul A o A BE TR JROAE RN 5 SRE il i IF R
AT R A, 5 a0 A A 3 & RE Y AT RE, I Ok
XL P9 R A0 BRI B/ TR T OR BT
BRI R B S 28 d, N B R B, i 2 N
I~ I0 G, i BE 25 44 R AR SE 48 o A S Uk 52 R
PO IEE A3 T 2R AR T R RS M I ki A T
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