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([ E] BH SR RBEARLAITEARIKE ERE G (ox-LDL) #F 5 A K a ion 2 B F (TF) fe L 22 A F 12
A4 M (TFPL) A A8 %vh, FiE  BBRARFHIA LM (HUVEC) , 2 31 VAR F # % NaHS(25.50.100 % 200
pmol/L) #2 50 mg/L ox-LDL 3£ 9% % ,RT-PCR #= ELISA % #|##] TF #= TFPI mRNA A =& & 42, &R M 50
mg/L ox-LDL #% % HUVEC 24 h /&, TF mRNA % ik Ll 8 15 &G4 &3 7 45(P <0.01) ;% TFPI mRNA & & %
1K 73% ,Fa4FmY 65% (P<0.01), A 25.50.100 % 200 wmol/L NaHS #i# % HUVEC 1 h, HX5 ox-LDL 3 [
A ,5 ox-LDL 2848t Im AR B R E NaHS 42 TF mRNA %% 4% 12% .31% .63% #2 80% (P <0.05) , % &4 &
2 AN AR 13% 30% 62% F= T7% ; TFPI mRNA ZE& 5 #7%0.6.1.2.2.0 f2 2.6 45, a4 25 77 %0.3.0.7.
1.1 A4 1.6 4, it NaHS #8474 ox-LDL %t A & 20 i TF & A 6935 F1E R | M %2 ox-LDL %F 1 & 48 it TFPI & A ¢4
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[ ABSTRACT ] Aim To investigate the effects of hydrogen sulfide (H,S) on oxidized low density lipoprotein ( ox-
LDL) induced expression of tissue factor (TF) and tissue factor pathway inhibitor ( TFPI) in endothelial cells. Meth-
ods Human umbilical vein endothelial cells (HUVEC) were cultured and treated with ox-LDL (50 mg/L) in the absence
or presence of NaHS for 24 h.  The mRNA expression and protein content of TF and TFPI in HUVEC were determined by
RT-PCR and ELISA, respectively. Results Treatment with ox-LDL for 24 h caused an increased TF mRNA and pro-
tein expression by 8 and 7 times, respectively (P <0.01), and a decreased TFPI mRNA and protein expression by 73%
and 65% , respectively (P <0.01). However, pretreatment of HUVEC with different concentrations (25, 50, 100 and
200 pwmol/L) of NaHS (the donor of H,S) for 1 h before ox-LDL stimulation resulted in a marked inhibition of ox-LDL-in-
duced TF mRNA and protein expression by 12% , 31% , 63% , 80% and 13% , 30% , 62% , 77% , respectively (P <
0.05), and an increase of ox-LDL-induced inhibition in TFPI mRNA and protein expression by 0.6, 1.2, 2.0, 2. 6 times
and 0.3, 0.7, 1.1, 1.6 times, respectively (P <0.05). Conclusion H,S can inhibit ox-LDL-induced TF expres-

sion and increases ox-LDL-inhibited TFPI expression in endothelial cells.
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AR TE B85 3l ik ik AR A £k ( atherosclerosis , As)
MR R EEVIM,, HEUHAF (tissue factor, TF)
Je R VI 4 DR 7 RS2 A4, 78 18 sl A IR S 9 1
BEMd R R AR EZ A/, IEFARE T N
MM I AN IR TF  {E 7 11 A8 B 52 i i e 2 g 2L 2%
TNRTP B A R AR TR, 51 P R i A0
TR ARZ B UL a0 5 hE B 0 e i i hE ) mT
NI TR, A TR H ) (ds-
sue factor pathway inhibitor, TFPI) /& TF-FVla & &%)
AR BRI ), RS O T R R T
N B AR LGS T T U200 B R A S 2 A At 4 T
B, FERSORE ELE LT, TFPL (03658 & KA el Az
Jin S VHESER I, MR IRFE D F o (TNF-o) FEAIRIA
SN TFPT mRNA g 28, AL BN R
H (oxidized low density lipoprotein, ox-LDL) A L4 Ji
s N B ik P K2 2B ( human umbilical vein endothe-
lial cells, HUVEC) TFPI 93352 4% TF K TFPI
FIRMPERZANAZ 2N T AT RE TF f& TF-
PI SRR AP FEAT B T — 20 ) B 35 ot ot 72 LA
Ko As M AETEpLE] , BAT o> R L,

T (H,S) &4k —F AL EUR—E ALk 2 J5 1Y
NG5 0T I IRESE R IR H,S KF5
T B 17 ) AR R e AR gl kL A s 7 1 O
L FE R R R B DI DG K B S 56 Rl
MIREIBFSE R BT, H,S B B 4T As AR 0]
2 e g A B ot A A O o 3 s O v
FILZM Af s s AN AR 2k R 780 B R R 5
4 PPN S S 0 MR ENY L B A=
R ANEME H,S BB ox-LDL 75 5 19 N K 4 i
N SN2 RS ) i A N T ST PUIE 23
SMEE H,S X ox-LDL 55 N K 4 ffl TF F1 TFPL 3%
IKRENR B ERI PR R H,S X EE I 5 Ge i Pk 1Y 4
TR, o As IASTE BURY T TS AT 1) S %

1 #RFFE

1.1 EERFF4r8

H,S K NaHS % B Sigma /A 7, ox-LDL 1§ H
JTMZEIE A A B BCRE IR A E] L, RT WK #l & W B Pro-
mega /A 7] ,Taq PCR MasterMix 2 DNA marker 1§ §
b RARAF B B B G 2F f g B AN 2
HAETF TFPL An 9 5 4 dr Bl T A4 T 42
W NF] A B, TF 2 TFPL ELISA 7 &1 &5 £ F
RD 2,

1.2 ZHpEEsE

HUVEC-12 40 etk kIR T 5 A # i H B % Ix
20 e, HUVEC-12 Ik B2 & K T4 10% fi6 4F ik
DMEM $5 3R o, £ 37°C 5% CO, i b i B 5
oo H2~3 RERIFBRIEFHER, T E 4L KB
MRHATER, BRLHRA24 h L FREHRE
Bl & E i B E &,
1.3 LIesr4

i A3 (DIEH X B4R 4 10% f 4 i
% DMEM ¥ 7 % 3 7% 24 h; @ox-LDL %4 #£ DMEM
B R A N R 50 mg/L ox-LDL 35 55 24 h; @)
ox-LDL + NaHS 41 2 5| 2 A & 4 % & (25 .50 .100 X
200 wmol/L) NaHS ### & 1 h & H# 5 50 mg/L ox-
LDL £ [7 3% 3% 24 h; @NaHS %41 7#& DMEM ¥ 75 &
M NZK E 200 wmol/L NaHS 35 3% 24 h,
1.4 RT-PCR #&il] TF #1 TFPI mRNA B3R A

W 5 2 L, 4 ) Trizol X 7|42 B 28 B % RNA, @
T & RNase K, % 52 oF 6 1Tl E 0D,/ 0D,
BB 1.8 ~2.0 Z 8], 315 RNA R &, & 4F
AHO0.2 ug &% RNA F M-MuLV % B & & cD-
NA, A TF 5l 4 )7 % £ iF 5'- AGA GGA TAG AAT
ACA TGG AAA CGC-3', i 5'- CTA AAG CAT GTT
ATG TGC AAA AGG-3', 7= 41K J& 210 bp; TFPI 5| 4
7% ki 5'-TTT GAA TAC AGA GAA TGA ACA
AAG C-3', T 5'-CAA GAA AGA CAT ATA CTG
AGA TGG C-3", 7= 41K & 201 bp; PCR K[ 4 1.
94°C % £ 4 min,94°C T % £ 30 s,56. 5°C & X 30
s,72°C ] min, 32 MEI,72°C Yk 45 FE 8 10 min,
W% Bk A GAPDH, 5| 4 ¥ #| L Ji# 5'-TCA CCA
TCT TCC AGG AGC GAG -3', T 5'-TGT CGC TGT
TGA AGT CAG AG 3", 41K £ %7 697 bp, PCR X
R4 .94°C TR M 5 min,94°C & T 30 s,60°C 3£
K 30 s,72°C ZEA# 1 min,26 MBI, 72C 4k L2 7 10 5
min, KR % % 5, B RT-PCR P M £ 1. 5% 3% g 4
R Uk BB Wk, TF ¢ TFPI A B H 5 ul,
GAPDH W it & H 1 pL, B L4 e 6, F K
AR AT R G 3 L Tk A 38 B DA R A, DL &4 E
WEHSNSEERLEENLELKENERE
mRNA RK =57, GAEKREL 3 K,
1.5 ELISA #& TF #0 TFPI WEHSE

40 I AR e WO 4 3 AR B R TFPL & A
S4B, WHT 37°C 5 -80°C Al K& Ak 3 K, LR
2 0 R B BRI TF % A 4 &, TF Ao TFPL & A Il &
KR R ELISA, H 7 38 % % Mt 72 B R0 € A _E By
ZRBIAEG RN E S A, I NBEE W B
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REEUERBRNEELNEAE S, KEMANRE
JEA 15 min A 78 BE AT _E 450 nm ¥ K 43 BUROE
B, ARV o & T3 3T DU B TF AR 53 TFPI
v b B BB AR A A R IR PR AR B AN B A AR
A Ao JTF 3 TFPL K & A 5 By 3% BB ¥T Ao & B A
&, BB R A & UL AT,
1.6 FitFEHE

A # R x £s ko, F One-way ANOVA 3
ATg At 438, 41 5] 2 % K A Newman-Student % &
i o g, MM P<0.05 HERALITFEXL,

2 # R

2.1 NaHS 3% ox-LDL #5 TF mRNA FRiXBI &M

SIEH X FEZAAA L, 50 mg/L ox-LDL 7 HU-
VEC 24 h J5 TF mRNA #9235 FiE 8 £5(P <0.01)
I FHAR[R) R B2 %) NaHS 0% & HUVEC 1 h, #H 50
mg/L ox-LDL ¥ & HUVEC, fig i F M ox-LDL i
S TF mRNA 35, 5 ox-LDL ZHAH I, TF mRNA
A3 BEAR 12% .31% .63% F180% (&l 1), H 200
pwmol/L NaHS ¥t & HUVEC 24 h B4 W 5
TF mRNA ik (BdEARBR) .

NaHS( u mollL)
Marker  Control ~ ox-LDL 25 50 100 200

GAPDH (697bp)

TF (210bp )
1.2 7
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c
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c
N Ij
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1 2 3

TF mRNAERI %

1. AREMKE NaHS 3t ox-LDL # S8 HUVEC TF mRNA %
FEHEM(x+s, n=3) 1-6 435311 9 1.4 % B4 20 | ox-LDL 41 |
ox-LDL +25 wmol/L NaHS 4 , ox-LDL +50 pmol/L NaHS 41  ox-LDL +
100 pmol/L NaHS 2l ,ox-LDL +200 pmol/L NaHS 41, a & P <0.01,
5IEH IR b S P <0.05,¢ 2 P <0.01,5 ox-LDL 41 e,
Figure 1. Effects of different concentrations of NaHS on the
expression of HUVEC TF mRNA induced by ox-LDL

2.2 NaHS ¥ ox-LDL #1#] TFPI mRNA &R 220

SIE % 4T BB A e, JH 50 mg/L ox-LDL W% &
HUVEC 24 h J& TFPI mRNA #ik &K 73% (P <
0.01), i HAREIHE NaHS FilEH HUVECL h,

50 mg/L ox-LDL %7 HUVEC 24 h, fE W] BH54T ox-
LDL % TFPI mRNA ik HIHl1EH, 5 ox-LDL ZHAH
I, TFPI mRNA 23517155 0.6 .1.2 2.0 H1 2.6 % (&
2), H 200 pmol/L NaHS H.Mli#H HUVEC 24 h &
AW B TFPT mRNA 63k (SR BR) o

NaHS( p mollL)

Marker Control  ox-LDL 25 50 100 200

GAPDH (697bp)

TFPI (201bp)
14

1 :
1.2 4
1.0

0s _|'_

0.6 4

TFPI mRNARR %

0.4 4

0.2 4

0.0

1 2 3 4 5 6

B 2. AERE NaHS X ox-LDL #1#] HUVEC TFPI mRNA &
KBIRME (x5, n=3) 1-6 43319 1E % HR 2 ox-LDL 4 |
0x-LDL + 25 umol/L NaHS 41 ,ox-LDL + 50 wmol/L NaHS 4 ,ox-LDL +
100 wmol/L NaHS 41 ,ox-LDL +200 wmol/L NaHS 41, a & P <0.01,
HIEH AR H# ;b A P <0.01, 5 ox-LDL 41 Hb#K.

Figure 2. Effects of different concentrations of NaHS on the
expression of HUVEC TFPI mRNA inhibited by ox-LDL

2.3 AEKE NaHS 3t ox-LDL 55 TF # TFPI &
BRIZK N

5IE X BALA H, T 50 meg/L ox-LDL % &
HUVEC 24 h J5 TF & & &340 7 4%, 1 TFPL &
T 65% s AR BE NaHS Hi & 1 h, FH
50 mg/L ox-LDL 4b# HUVEC 24 h, 5 ox-LDL 24
Fb, TF 2 550 IR 13% .30% .62% F1 77% ;
1M TFPL &5 1 &% 538, 43 %14 ox-LDL 211 0.3,
0.7.1.1 fl 1.6 f% (& 3), 11200 wmol/LNaHS H.
MIFH HUVEC 24 h 357 B 520 TF F1 TFPI 2 1
T (BHEARER)

3o #

MFTETE As oA & e A vl s AR, i
TF S A B SC 88 R 7~ TF R o b5 I, 2
— PR A, — B 58 F a(FVa)
44 BIJA sh /M B M iR AR , (H B 7R 58 2 1Y A8 N
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3. AR[ERE NaHS 3t ox-LDL #i#] HUVEC TF #1 TFPI & 5
SEMRME (x5, n=3) 16 SFHHIER XL ox-LDL 41,
ox-LDL +25 pmol/L NaHS 41 ox-LDL +50 pwmol/L NaHS 4  ox-LDL +
100 pmol/L NaHS 41 .ox-LDL +200 wmol/L NaHS %, a 4 P <0.01,5
ER X IRLL 4 ;b 9 P <0.05,¢ 2 P <0.01,5 ox-LDL 41 b 4%,
Figure 3. Effects of different concentrations of NaHS on the
concentrations of HUVEC TF and TFPI protein induced by
ox-LDL

B It ANk, FE e BEAC MR T AT & Rk,
TF-FVla & & W) fc 5 200 AR BRI 40 2 TFPL, &
—Ff Kunitz 2543k 71 119 22 280 1R 85 11 g 400 1 750, ol 1
P F X a, %S TF-FVIa 4k 52 &9 09 A
il , BB AT VR . IEE S AL TFPL &
B H PN R 20 M 2 R e e BSR4 L R 1
SRR L, AW, IEE X 4] HUVEC
TF A, i TFPI B —E R Rs R, 5 Bk
e —3.

ox-LDL J& As (ST BRI, Bk T HA S
S LRS- 18 UL B B D8 9 TR 20 MR | AR 3
/N R A S5 A A1, 38 vl 1048 Y 2, S 3K
R IS AEZEEL . ox-LDL REEF 35321 HUVEC
TF 3k, MiP0H TFPT Feak>, DA i PN 6 1t 334
o, SPEEE I A A, R TE As 5T L, AR5
H A B AL S5 5, 50 me/L ox-LDL W% & HU-
VEC 24 h J&5,TF mRNA B8N, A& =2,
1 TFPI mRNA [ 2EREAI% , 2 & =i,

YT ox-LDL 7E M TE b S ZEAE T, PR 73
Bii ox-LDL 75 5 i M A2 2 B A A B As 4500 i 1
BHIRF B Z—, H,S &4k NO f1 CO ZJF Ry X
— LA O I R S D RE A RS 5. HLS
R I A LA P R TR AR ST L4
PRT R g RS BT As R, {H H,S
SRR EE I v AN T, AR AR R B, Wi H
ANEME H,S B HEAR NaHS 57 7 GE B ] ox-LDL
VRSN B2 40 L TF mRNA 235 T8 (& & A 3
I, #5PT ox-LDL XF A K2 4 M TFPT mRNA FlEE H 3%
IR EIAE R

25 TR AHFSE & B8 NaHS GEHIH] ox-LDL X}
TF FE 075 FVER, IFIHES ox-LDL X TFPI ik 1Y

WHIER, #R H,S BA —&MPiEifEH, A H,S
B IA MR PSR A As IR T B AG T PR AL 158 AY
TEEKANSRMS . H,S B3 Fl 7 FHAIL M N B8, 1T AE
5 HI D AR PG R 7 A, TR TF AT TFPL 3%
RE S5 S A O, Ho b AR ML A 1 T
— B RAMI
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