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Correlation between serum TF, TM, and vWF contents and CRT
formation in SD rats
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(the First Affiliated Hospital of Guangxi Medical University, Nanning 530021, China)

[ Abstract] Objective To establish a rat model of external jugular vein catheter-related thrombosis ( CRT),
observe the formation of CRT in rats, detect the levels of tissue factor (TF) , thrombomodulin (TM) , and von Willebrand
factor (vVWF) in the serum of rats, and study their relationship with CRT formation. Methods A total of 120 male
Sprague-Dawley rats were randomly divided into blank control (n=40), sham operation (n=40), and model (n=40)
groups. Eight rats were randomly selected at 1, 4, 7, 10, and 14 days and pathological sections were used to observe the
thrombosis in the rats and serum TF, TM, and vWF levels were measured by enzyme linked immunosorbent assay. Results
There was no thrombosis in blank control or sham operation groups. There were 34 CRTs in the model group, and the CRT

incidence rate was 85%. The TM level in the model group with CRT rats was significantly higher than that without CRT rats
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(P<0.01). The TM level in the model group without CRT rats was significantly higher than that in the sham operation

group (P<0.01). TM and vWF levels in rats without CRT were significantly higher than those in the blank control group

(P<0.01). At each time point after surgery, TF and TM levels of the model group were significantly higher than those of

blank control and sham operation groups (P<0.01). At 4, 7, 10, and 14 days after the operation, the vWF level of the

model group was significantly higher than that in blank control and sham operation groups (P<0.01). Over a prolonged

observation time in the model group, TF, TM, and vWF levels increased gradually, and the levels of TF and vWF

increased sharply from 1 to 4 days after operation, which peaked at 10 days after the operation and then decreased rapidly.

TM levels increased the most at 4-7 days after the operation, which peaked at 7 days after the operation and then began to

decrease. Conclusions The formation of rat CRT is closely related to abnormal levels of TF, TM, and vWF in serum.
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Table 1 Comparison of TF, TM and vWF concentrations at different time points in the model group

LAY 8 H (ng/mL)

Thrombomodulin

M MEAR LA R T (ng/mL)

Von Willebrand factor

5| R HAHN T (pg/mL)
Groups Number Tissue factor
AELd 8 33. 8026. 390
1 d after operation
ARJF 4d
8 . .953 %%
4 d after operation 46.2596.953
N 7 d .
AR , 8 56.836+11.352* %
7 d after operation
AJF 10 d N
10 d after operation 8 60. 4478. 523
N 14
A14d 8 36. 865+4. 703
14 d after operation
F / 17.738
P / 0. 000

13.265+2. 845 540. 450+101. 738

25.107+2.787 755. 475+106. 433 %

51.352+4.223*% 770. 325+108. 0223

38. 408+4. 526** 773.775+110. 897 %

40. 5104, 439** 664.275+117. 0663

117.951 6.772
0. 000 0. 000

W SARJE 1,14 d FER, * P<0.05; 55 4 d HiE, 2 P<0.05; 5RJ5 1.4 d L8, P<0.05; 5RJG 7 d Hi, ™ P<0.05; 55 1 d 1AL, $ P<0.05,
Note. Compared with 1 and 14 days after surgery, * P <0.05. Compared with 4 days after surgery, & P<0. 05. Compared with 1 and 4 days after surgery,
#P<0. 05. Compared with 7 days after surgery, * P<0. 05. Compared with 1 day after operation, * P <0. 05.
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2.3 tHEBERE, ARAA TF. TM,vWF €2  KEAY TM vWF & mias (X A48 8 745 (P<
T 0.01), W3 2, RJF&AEF S, BRI TF M %

B2 & A CRT KB TF TM wWF &38R pOd IR R F A48 87+ (P<0.01) ,
2 X IR TR T (P<0.01) BRI WK 3 £ 4, RIF 1 d, BHEH vWF &R [J X
KA CRT KR ™ =i A& %A CRT KRR AW EFE(P<0.01) ;K54 d.7d.10d.14 d,
R (P<0.01) BRI R A CRT KBRS TM & BIRIZ vWF & i 50as o0 IR SR 7R 41 1 35 7t
BARTF AR W ETHF (P<0.01) BRI LA CRT & (P<0.01) , LK 5,

&2 TF TM vWF B EEEARF A LA (& +5)

Table 2 Comparison of TF, TM and vWF concentrations among different groups

20531 HE HAHF (pg/mL) MM VA5 3 1 (ng/mL) 1A AL A2 995 P F (ng/mL)
Groups Number Tissue factor Thrombomodulin Von Willebrand factor

iR ¢ <4 CRT

REARRE 6 38.074+10. 742 18.260+7. 357" 588.433+102. 0812

No CRT occured in the model group
BERIA K LR CRT

4 « « «
CRT oceurs in the model group 3 48.389+12.921 36.458+12. 945 720. 700+134. 354
RE
1&5}37f$,ﬂ 40 31.383+4. 184 1.961+0. 561 518.345+73.752
Sham operation group
25 [0 Y
ZHRM R 40 27.561+3.210 1. 269+0. 342 294.770+49. 358
Blank control group
F / 31.018 101. 353 156.292
P / 0. 000 0. 000 0. 000

S AN IR XA FARA AR, * P<0. 05 ;525 X IRL g, & P<0. 05,
Note. Compared with the blank control group and sham operation group, *P<0.05. Compared with the blank control group, “P<0.05.

R 3 ARJEAF LS =R B TF W E R L (pg/mL, & +5)

Table 3 Comparison of serum TF concentration in three groups of rats at different time points after operation

251 R ARfE1d ARJE4d ARIE7d AfE10d ARJE 14 d
Groups Number 1 d after operation 4 d after operation 7 d after operation 10 d after operation 14 d after operation
23 6B Y
Z RN 40 26.918+2.079 27.372+2.543 27.434+3. 060 27.250+5. 331 28.829+2.524
Blank control group
3 N
. ﬂaxﬂ:*?k,ﬂ 40 28. 196+2. 532 30. 958+3. 603 34.018+5.743 31.471+2.920 32.270+3. 998
Sham operation group
I
40 33.802+6.390" 46.259+6.593 " 56.836+11.352" 60.447+8.523 " 36. 865+4.703 "
Model group
F / 6.240 25.107 33.371 44.752 8.772
P / 0. 007 0. 000 0. 000 0. 000 0. 000

T 525 0 B R AR T AR A, * P<0. 05,
Note. Compared with the blank control group and sham operation group, * P <0. 05.

F 4 ARJFRFERE S =R BRIME T TM W S (ng/mL, & x5 )

Table 4 Comparison of serum TM concentration in three groups of rats at different time points after operation

251 R% ARfE1d ARfF4d ARIE7d AJ5 10 d AJF 14 d
Groups Number 1 d after operation 4 d after operation 7 d after operation 10 d after operation 14 d after operation
zs iy
AR 40 1. 481+0. 281 1. 190+0. 272 1. 160+0. 332 1.205+0. 390 1.311£0. 399
Blank control group
3 N
ﬂ&%?i.(,ﬂ 40 1.704+0. 255 1. 877+0. 544 2.110+0. 715 2.067+0. 568 2. 049+0. 656
Sham operation group
R , , , ,
40 13.265+£2. 845" 25.107+2.787 " 51.352+4.223" 38.408+4.526" 40.510+4. 440"
Model group
F / 64. 804 277. 464 531.973 256. 837 293. 851
P / 0. 000 0. 000 0. 000 0. 000 0. 000

T 525 0 B R AR T AR A, P<0. 05,
Note. Compared with the blank control group and sham operation group, * P<0. 05.
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x5 AREAFEBELS ZHRBME P vWE R A (ng/mL, & +5)

Table 5 Comparison of serum vWF concentration in three groups of rats at different time points after operation

A5 HE ARJE1d ARIF4d ARJF7d ARJE10d ARJG 14 d
Groups Number 1 d after operation 4 d after operation 7 d after operation 10 d after operation 14 d after operation
25 XN RRZH
40 291.975+67.355 300.600+44.561 296.750+43.494 299.400+53.498 285.125+45.979
Blank control group
RFALE
. 40 507.950+42.688 499.250+63.158 531.975+63.284 565.950+114.309 486.600+54.117
Sham operation group
HEAIZH .
40 540.450+101.738% 755.475+£106.433 " 770.325+108.022 " 773.775£110.897*  664.275+117.066 "
Model group
F / 26.199 70.548 76.609 48.078 46.069
P / 0.000 0.000 0.000 0.000 0.000

T 52 (X B YL RB T ARYL LSS, * P<0. 05; 5745 FXTIBLL LA, © P<0. 05,
Note. Compared with the blank control group and sham operation group, * P<0.05. Compared with the blank control group, P <0.05.
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AR W], B8 B A AT O I LAY B
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