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[Abstract] Objective To study the change of transformation growth factor-g1 (TGF-B1), serpinel,
von Willebrand (vWF) and platelet factor 4 (PF4) expression of leucocytes and platelets in patients with
deep vein thrombosis (DVT) and its role in the formation of thrombosis. Methods A total of 45 patients
were enrolled in this study. The patients were divided into normal control group (n = 15), thrombosis group
(n =15) and non-thrombosis group (n = 15). Blood samples were collected in the thrombosis state as well as
in the non-thrombosis state in all patients, at the same time the total RNA was extracted from the leukocytes
and platelets, and its reverse transcription to ¢cDNA was conducted. By using PCR and real - ime PCR
technique, the expression of TGF-B1, serpinel, vWF and PF4 in each group was determined separately. The
results were analyzed. Results The results obtained from PCR technique were consistent with those obtained
from real-time PCR technique. The TGF-B1, serpinel, vWF and PF4 mRNA expression of leukocytes and
platelets in thrombosis group was significantly higher than that in non-thrombosis group as well as in normal

control group (P < 0.05), while no

E4TE. FEHARSESABTE (30960389 statistically significant difference in the
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(2010BC010) (P > 0.05). Conclusion The results from
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play an important role in the formation of deep vein thrombosis.(J Intervent Radiol, 2013, 22: 185-189)

[Key words] deep vein thrombosis; tra - nsformation growth factor - B1; serpinel; von Willebrand;

platelet factor 4

TRE K M1 #2 JE B (deep venous thrombosis, DVT)
T 00 WETE VR FR K 9 7 BEAE L B BB RNIG OT ik
M & R AR O R (H X F ™ 5 A4 5
KFARGHZHBE, NS 2 3K T
i JoK L 988 VR, B 2 DV T BHL 2E R bk, T AT
KA T RO Bk SRBE 7 AR T R EOR
1 ALl 42 2E (pulmonary embolism, PE) i f& 1 2E 4y |
PR H M DVT R Z8G AR, NItk DVT f L4
SRR3R R T | o S (EG i ol 19
19 KT B A0 MR AR AR R i A D g AR A
5 R LB ARV AT R A R kA Y
JSCEY BIL ) AN 58 23 AE BRI R A B AT R Y i
LHR WY, B SERRI F A MR AR D AR
PO S FE R B A AR K - (TGF) - B 1, £ il S s
Yram il K F 1 (Serpinel), Il % P M A& 5 K ¥
(VWF) (/MRS 4 A (PF4)7E DVT (B2 i il o
)RR R R T TS r i ) B

1 HR5H*
1.1 RS 504

T O Bk gk BB 58 o DVT W £ X
%, Ho 10 {31l 2 R AT & AR PR K O AR A A I
I WAL AT BUBE N AL TR T o AR T AR IR
i Ik 100 3 38 W, BE ORI B R Bk IS T AT e
Tkt FIAR 48 (A T & & BLERFH Bk I #3547 1
kA # A ARG S 6 % L DVT, IRG8A I 28 4
B A T R AR A 15 BB, 43 6K K4 DVT
#OBERLEE R 15 B9 A TC IR T A, it 15 4
it B A BE AR IR 0 R4

DVT M5 12 Wi % 1 LR LA 7 1 2 Al o i
— 2 R AR B R A S, AR AR TR O A A G 2
T8 5 6 08 HE B o 25 W22 MR Ak S i A7 1E B A A A
A AR A OCF AR BR BB R IETF R BT i 45 A 4
o7 5 0 B B A7 R 7 R A O A A G I AR T A 5 A R

i F- A7 K 3 52 002 B O P R 4 B Y Il T AR
PR A AT BEAR A

1.2 ik

1.2.1 MR HEARE | (RIEFLE RAN 4210 o
P 0 SR 4 I Y00 RE A 5 AT REIR 25 R AT BE AR A, 4% A )
20590 SR o, R B 0F 50T G2 AE A RS B OO B
Fok R BE# K I 10 m (L 25 5k R 4 e 66 b 5,
B2 2.7 ml), S BVER R A) 20 YA 7L 4018 4,
o 0V 5 [ AR TR B, R I AR R A
#) £ (PAX gene Blood RNA Tube, BRT, 3 [ QIAGEN
N EDEEREA I T 30 min W IILFE (2.5 ml)fE] A
BRT & | 37 %0 6 b 3 S8 20 W58 MR 41 M BE , 9%
G, % BRTEEEIR(18 ~25C)#E 2 h L b (H
At 24 h), DAEIMAE S BRT 4t 789
I, ik B A RNA BRI EE R R I 11 440 B A /N
B B RNA 2 HUR 5 & (PAX gene Blood RNA Kit,
FE QIAGEN A ®] ) 42 Bl 1= 40 g A i /Al v 5
RAN 2 45 pl, B AREAE G W5 # 17, N &5
RNA BEAHE S wl # 1 : 200 B B, 60 m% O B
260/280(A260/A280) lLIE 1 1.8 ~2.0,

122 ¢DNA AL U8 wl RNA BEHT, A SEH-
PCR 2 & &, fIIE (4°C) B 0 15 (3 000 g) J5 ik
A PCRAY, SEBF-PCR I 244 0 37°C 60 min, ¥
RNA & # 5% 57 ¢cDNA (Quantscript RT kit Quant
cDNA 5 — 856 O &, RAR AR AR ), M
15 cDNA FFHUH 0.5 pl MM, 1T PCR 1A S
JEIH GAPDH , 28 5 i s Uk KR I, 4% 7 352 L R/N IE
W, S5 ¥ B A 19 cDNA B4R (29 19 pl) & F-80C
ffi 4 M

1.2.3  PCR MISLH-PCR 51913t 51¥i% it % A
Primer 5.0 /4, B2 5K w0 200 86 8N 5 -, bt Ao K (R 4
g M R TAY TREARRS BRA A
(F 1),

1.2.4  PCR Kl TGF - B1 Serpinel .vWF PF4 3%

&1 ATGF-B1 Serpinel ,vWF PF4 3L [H 5[4 5

H Y2 L5 ¥ (5-3) NFSI(-3) PR (bp) BKIRE(C)
TGF-B1 AGTGGTTGAGCCGTGGAGG AGGCAGAAGTTGGCATGGTAG 352 57.8
Serpinel GTGCTGGTGAATGCCCTCT GCAGTTCCAGGATGTCGT 190 54.0
vWF CAGAGTGACAGTGTTCCCTATT CATTCCCATCCT CATCCA 203 533
PF4 TTCCTGCCCGATCAGATGC CGGTAGTGCCTGGTCAGTTCA 216 54.8
GAPDH AGCCCAGCAAGGATACTGAG GAGGGTGCAGCGAACTTTA 252 62




I AR 2E 2013 4F 3 ASE 22 555 3 ) J Intervent Radiol 2013, Vol.22, No.3

— 187—

% RH PCREH & (2 x Tag PCR MasterMix, X
MRAE LR W) K I I 0 A0 i/ AR R TG -
B1.Serpinel vWF PF4 K ik, I 0.5 pl cDNA
M, IMA RCR SRR &, PCR B 4% 18 - il 4%
P 95°C,3 min; ¥ & . B 95C 30 5,18 Kk 60°
30 s,72°C, 4E fi 30 s, & 35 1K ;72°C, 10 min 7£ 4
WA
1.2.5 SEHF-PCR Kl TGF-B1,Serpinel .vWF  PF4
Fih RAEEELB -PCR X F & (Platinum®
SYBR® Green qPCR X5 &, 5[ Invitrogen 24 7))
oz 00 16 11 2 AN i /N AR T TGE- B Serpinel vWF
PF4 %Kik, R M50 5L € & PCR X 7300 (3 [
ABI /3 7] )l Power SYBR® Green SZHf -PCR Master
Mix 347 520 -PCR, #20E # 350 & vt W B i 47, i
EP BT, B 95C 2 ming &M 95C
5s, Bk 60°C 30 s, IR 40 K, VA M Ih £k B B A8 1
95°C 15 ;3 %k 60°C 30 s; ZEfH 72°C 30 s, AIGAPDH
ER SR, TGF-B1 55 H A3 A /) A0 XF R ik i 1%
/A\\ :—Et 2 _ AACT -9 [CIN (T —gene) -GN (GAPDH)] ~[GIA (T —gene) —CtA (GAFDH) ]
TR,
1.3 itk

A 3 U, ] SPSS11.5 i ¢k {1 47 43
Br, A HERHBEZEFESN (RE), P<
0.05 AERAFZIFEEL.

2 H#R
2.1 PCR ¥l TGF-B1 Serpinel ,vWF PF4 mRNA
TE5 drb i Rk

MARE JEE HL VK 25 ST UL i A R 1A B A
TGF-B1,Serpinel .vWF PF4 RNA 4547 K Ji {5 ] &2
BEAE O MR ) TC Mk U & # 78 TGF-B1
Serpinel \vWF PF4 £ L% P WU 35 W] W38
2.2 £ 4 PCR HLJKES S A fHo 7

TGF-B1 . Serpinel vWF PF4 i A fH 75 ifl ¥ 1
SR T B R IR R AL A e Y A 2
A% EN (P <005, #2), 7, TGF-B1,
Serpinel wWF PF4 7E ifi #8 & B 41 &35 T
2.3 SEEF -PCR Al TGF-B1,Serpinel .vWF PF4
mRNA 74 4 i R ik

TGF -B1 Serpinel ,vWF PF4 mRNA 7E Ifi # &
JICZE H R R A B8 T T E IR T 2 R OE RO AR
B (P<005), FHARNERERITFEL (P>
0.05), &£ 3.4; K 2 ~ 3),

PF4

YK 1~ 3 IE RXIELE PRl 4 ~ 6 NI TEINAE ki 7~9 N
Te il 2l
B 1 PCR K TGF-B1 Serpinel .wWF PF4 mRNA 7E 45 41
LRSI

£ 2 TGF-B1 Serpinel .vWF PF4 mRNA 754526 Fh i3k

Al
TGF-B1 Serpinel vWF PF4

IEWAIEA 458 £127 197+ 64 73.6+ 193 468+ 114

IMATERLH 1145 £14.7°133.1 = 7.2° 120.4 + 182" 129.7 + 18.1"
TMATEWNA 594 159 669 + 15.6 91.5 + 267 454 + 132

« 5 HABMLE AL, P < 0.05

R 3 TGF-B1 Ml Serpinel 7E44-2HIA] BYAAXTFik 5
TGF-B1

451

o Serpinel
ACT  FAXIERRE ACT FHXT IR
IEHEXTIEZ 548 £0.68 1 6.32 + 0.54 1
IMATERLH 4.19 +0.49 2.45 + 029" 4.68 = 0.72 3.12 + 0.48"
TIMATE WA 5.20 +0.33 1.21 +0.08 5.93 = 0.37 1.31 + 0.08
* SHABMHMEL P< 005

R4 vWF Fl PF4 765540 () A A ek i
vWF PF4
205 = =
ACT A ik ACT  HIXEEIA
EEXTIEE  6.83 +0.77 1 537 +0.63 1
IMAETERE 506 £0.52 341 +0.31° 4.03 £0.57 2.53 + 035"
TIMATE WA 6.47 +0.43 1.28 +008 5.15+0.36 1.16 = 0.07

C S5HABMHMEL P < 0.05

En

Em

3 Wi

DVT IR fE i s S 2, WhZ RS,
ZWR JEEILRE 2. 25 DVT L M A 4 52
i1 ORI 2 1A N S I /3 T 5 17
Bl 35 SR R R AR B W R A A B LA BE
LR RO RS T R sh SR 2 I B
il 24, — EL- T B, 76 20 8 AR A5 b 20 L D 5 9
T, N ECAR I M E A B T ARG B R
B R Bl K B fie R 9 3 1 R B 1) I



— 188 —

AN

A 2013 4F 3 HSE 22 45 33 J Intervent Radiol 2013, Vol.22, No.3

TGF-B 17E& A FRA

W
1

AN RAE (540
(3]
1

—_
1

0 -
A/A B/A C/A

B

4 Serpine I7TE& 41 Rk
a

3 -
&
£, |
]
K
&
&
z

0 -

A/A B/A C/A

s B/A=IARTE B /A0 7 X REAH ; C/A = TCIMARTE Al /AE & % HR AL« 5 HAWPRALA L P < 0.05

B 2 TGF-B1(/)F Serpinel (47 )7 £ 2H H fAH X ik

VWFIES A PR E

I a

3 -
&
E
Z 24
i
X
#®
E 1-
=

O_

A/A B/A C/A

4- PF4 TER P RE
~ 34 a
£
@
s 2
X
#
=
E 11

0_

A/A B/A C/A

L B/A = IMURTE A/AE X HRAL; C/A = TCIARTE B4/ 1E & % HRAL ;5 HABPIALA L P < 0.05
Bl 3 vWF(Z)M PF4 (4775 454 AR X 22 35

Y W ) KR B 2 T B, Hoh TGF -B1
Serpinel \vWF | PF4 X [ 20 i Al i 2R 4& i/ i 7 Ak
HAEHERZHEBEEM, AHFRFETEAE DVT B4
I P 240 BRI /N AR 2R A AR A R A iR TR B Y
fEH

VW B N R 40 A A% 4R A R 7 I
ANKL o JBORE I ROR N B T A AU RE
vWF G5 ML /NRBE & 1 T b-IX RN i F IR 254
JIhy I /NSRS B A DA B2 T B AR A /RS
Tk AR ) R B A fE 5 i/ AROBE A T b/ a &5
A WFEE /R 5 /0N AR ARG B 9 S 1/ B R
£, 25 M0, RIEHR R, yWFKF 3880
55 30 Jik ok b B AL | 20t e B 3 Bk Z5 A AE 0 JILRE B
(& A B YRR B (BAE DVT Py a5 80, AHE
SR vWF mRNA 75 DVT £ 3% 1 (2 400 A i /MR
i ik LA AT AR E 1 0l /N MRS B R I
T DVT A,

I /MR o KL 25% 09 8 F B2 P4, E 2 L
IMRTE R BIRZ R, BN & I/ AR AL

M bR Y, W6 LR NPT LLAY W PR4, IR S
CD40L B 38+ CD40-CDA0L 45 A1 #F 7 1% 40 i
51 /)N A T A K ER B 32 T A S5 P9 B2 20 A B
REEEAL WIGACIRA . PF4 ol |4 TLR2 3k
WG M 5 ST F (NF) -k B, WA T2 308 19 2 20 i 26 34
Ki B 4% F (ICAM -1, E-slectin VCAM-1) . B L B
(MCP-1 . MIP-1) & ¥ A F (TNF IL-1) {8 # & JE
I T A A RO S R AR v R A
JE =4 RS B 8 JORE 4 B2 L 38 5 E -selectin/ESG-L
IS /NS P B 2 G 6 RS B D 2 AR 2 i
I8 1 e B ko e B 46 S0 (B AE DVT B B /9 B
S AW KB PF4 mRNA 75 DVT B # A
20 M /N B A R T RE S A S A0 RS
BRI /0N AR A, AR T R TR

SV R G AR S R (L) A T
VT ) R 5 A S AL B VS I ) L A
T 5383 0 96 R (PAL) o2 B0 £F VA T (a2-AP) FIE
1 BT B ZF S0 ) ) (TAFT) , Serpinel HFK £F ¥4
Ml ST A i D5 T(PAT-1), SRl I8 A B A



I AR 2E 2013 4F 3 ASE 22 555 3 ) J Intervent Radiol 2013, Vol.22, No.3

— 189—

fiL NG 5 20 B A O LR BT 4 40 A
JFF40 B A B, 3 O e B /N A L BE A F R 77 PAL-
1, F i /MBI A6 05 AT LR B PAT- 1, 3 4 4l
u-PA FI t-PA BTG BE W SS0R 22 2F 5 e I T AL R
E2 R 1 1 o O Vel 1R 4 0 A
KR, M PAL-1 7 FF B IR R I, vl
AEJE DVT M) i fE & Z — H. Serpinel 3£ [ 4G/5G
(2 Wt 5 DVT & A% Y1 A0 i 39 8h Y5 56
KB, DVT 857 KRB 3 Bk 7 B2 2 21 Serpine 1 3
RIKOFI L el AR 5 & B Serpinel mRNA &
DV'T & I 1 20 A A0 i /AR 36 3k B 2 0, AT g
400 2 s E TR T B, Serpinel 7EAN [l
AP MBI B 2 MM E R, mNE
£ RAEP T (IL-1%5) TGF-B % [TNF Fr iy,
Horf TGF-B K EZ A 51 TGF-B1 nl Hl i i
B LA M4 I PAT-10% ) TGF-B A LA i A 4%
— SR OCHE R BRI L S 5 B R Bl Bk ok
FE B A A0 JLAE JEE R 2 A b 45 0 M L 7R 9 3 )
WHERE, (H7E DVT A i 1 B g 2 A BiF 58 &
B TGF-B1 M TFUiFH A Serpinel ,vWF PF4 mRNA
FE DVT & I 40 A I/ A 235 1 TGF -
B1 AIfE @ &of I 4% T i 2 A Serpinel vWF PF4 3%
K, 55 40 RS B /N T A TR i e T R

(& % 3 k]

(1] e, % o2, BEE. TRIRHILIE A AR RLE
& IR T]. A AR 2A2%3, 2011, 20 505 -510.

(2] & m, ML S ZE A AR Y AT R [) ).
KBS, 2012, 41 2326 -2328.

[3] Esmon CT. Basic mechanisms and pathogenesis of venous

thrombosis[J]. Blood Rev, 2009, 23. 225 -229.

[4] Schmittgen TD, Livak KJ. Analyzing real -time PCR data by the
comparative C (T) method [J]. Nat Protoc, 2008, 3. 1101 -
1108.

[5] Xu AG, Xu RM, Lu CQ, et al. Correlation of von willebrand
factor gene polymorphism and coronary heart disease [J]. Mol
Med Report, 2012, 6; 1107 - 1110.

[6] van Galen KP, Tuinenburg A, Smeets EM, et al. Von willebrand
factor deficiency and atherosclerosis [J]. Blood Rev, 2012, 26
189 - 196.

[7] Aidoudi S, Bikfalvi A. Interaction of PF4 (CXCL4) with the
vasculature; a role in atherosclerosis and angiogenesis [J].
Thromb Haemost, 2010, 104 941 - 948.

[8] Kowalska MA, Rauova L, Poncz M. Role of the platelet
chemokine platelet factor 4 (PF4) in hemostasis and thrombosis
[J]. Thromb Res, 2010, 125: 292 - 296.

[9] Brogren H, Karlsson L., Andersson M, et al. Platelets synthesize
large amounts of active plasminogen activator inhibitor 1 [J].
Blood, 2004, 104; 3943 - 3948.

[10] Meltzer ME, Lisman T, de Groot PG, et al. Venous thrombosis
risk associated with plasma hypofibrinolysis is explained by
elevated plasma levels of TAFI and PAI-1 [J]. Blood, 2010,
116: 113 - 121.

[11] Akhter MS, Biswas A, Ranjan R, et al. Plasminogen activator
inhibitor-1 (PAI-1) gene 4G/5G promoter polymorphism is seen
in higher frequency in the Indian patients with deep vein
thrombosis [J]. Clin Appl Thromb Hemost, 2010, 16; 184 -
188.

[12] Widker, REME, ME, & F KR T Bl FILHH i
Wm0 R R 1 AR R bk L AR TR S S BRI 5T
[J]. A A2k, 2011, 20 890 - 894.

[13] Samarakoon R, Higgins SP, Higgins CE, et al. TGF - betal -
induced plasminogen activator inhibitor- 1 expression in vascular
smooth muscle cells requires pp60 (c-src)/EGFR (Y845) and
Rho/ROCK signaling [J]. J Mol Cell Cardiol, 2008, 44. 527 -
538.

(TR FL 181 :2013-01-12)
(AR SCHhill A2 )



