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# E B HIE LS (hydrogen sulfide, H,S) & X 3k 2 451 05 K B B8 3 bk 5 i % #7 A< A 15 18 R (neointimal area,
NA) (IMiLTH H 412 - 6 (interleukin -6, TL —6) AN JEE B 20 MOtk 293/ 1 AR - 2(Bel =2) (Bel =2 #15¢ X 8 A (Bax) Rk By 52
W, FiE  RFARAMERIER S M, HBREER 0% 4 H,S A H PPC A KRB SE K, &4 12 R, BHH-FE¥ 50 14 XA
28 RWAWA . MBS ,B T A L A0 B4 45 R 1 A 3 4k K IR I8 9, 1, S 41 5 R 14 ALK 41 (sodium hydrogen sulfide, NaHS)
W (2. 8mg/ke) 22 I IE A 47 25, PPG 4 45 K T BRIN 2k T 2 R ( propargylglycine, PPG — UM H, S A pli 4 i ) ) 254 (37. Smg/
kg) 0 s VE S 4R 24 o TR BT A, O % A8 s s B g A8 ELISA A5 IL - 6 1) & f M 8 44k 2: 1 Bel -2 5 Bax (Y £ ik,
R SR, A E WA H,S 4 NA 2 N R I B ( neointimal area/medial area, NA/MA ) #] 8 @ 8/ (P <0.05) ,Bel -2
FIRWNEG , Bax FKIKIEIR (P <0.05) ,14 RWAH IL -6 FHIEAL(P <0.05),28 RIEA L -6 FEEFLLEITHEL(P>0.05),
LX) M AR L A ) E4H 19 PPG 4 NA K NA/MA BRI (P <0.05) ,Bel -2 RIAHT R, Bax RBWS (P < 0.05),14 RIEH
IL-6 &Hiin(P < 0.05),28 R IL-6 F@ERLHEITFE (P >0.05), it H,S o LI #4055 45 iy g s, 3L
YE AL W] BE 4 45 38 28 5% M Bel - 2 25 (R Bax 25 (13835, DA 080 1 A8 458 40 5 188 4 R AT 6 28 P9 JE A9 i 8 1 8 JUL 48 i ( vascular
smooth uscle cell, VSMC) 7= K F 3% 5 il i > W) IL — 6 19 43 Wk 5w L — 6 3 33 JAK/STAT J B 5 5 (19 VSMC (14 7 .
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Study of Inhibiting Effect of Hydrogen Sulfide on Vascular Intimal Hyperplasia after Balloon Injury in Rat Carotid Artery.  Jiang Baop-
ing, Xia Yong. Institute of Cardiovascular Diseases, Xuzhou Medical College, Jiangsu 221066, China

Abstract Objective Discuss influence of hydrogen sulfide (H,S) donor on rats with balloon injury in carotid artery in terms of
neointimal area (NA) , serum Interleukin —6 (IL -6). B - cell lymphoma/leukemia =2 (Bcl —2) , Bel -2 associated X protein ( Bax)
expression. Methods Sham - operation group was taken as the normal reference. Control group,H,S group and PPG group were treated
with balloon injury in carotid artery. There are 12 rats in each group and each group was divided into 14d and 28d sub — groups again. Af-
ter modeling, the sham — operation group and control group were treated with intraperitoneal injection of normal saline every day. H,S
group were treated with intraperitoneal injection of Sodium hydrogen sulfide ( NaHS) solution (2. 8mg/kg) every day. PPG group were
treated with intraperitoneal injection of Propargylglycine ( PPG - endogenous H,S — generated inhibitor) (37.5mg/kg). At the scheduled
time, the luminal pathologic change was observed, content of IL —6 were determined by ELISA, and Bel —2 and Bax protein expression
were measured with immunohistochemical method. Results Compared to the control group, NA and neointimal area/medial area (NA/
MA) of H,S group in the same sub — groups decreased significantly (P <0.05). Bcl -2 expression decreased and Bax expression in-
creased (P <0.05). Content of IL =6 in 14 d sub — group decreased (P <0.05). There is no significant difference in content of IL -6
in 28 d sub - group (P >0.05). Compared to the control group, NA and NA/MA of PPG group in the same sub — group increased signifi-
cantly (P <0.05). Bel -2 expression increased and Bax expression decreased (P <0.05). Content of IL =6 in 14 d sub — group in-
creased (P <0.05). Content of IL —6 in 28 d sub — group did not have significant difference (P >0.05). Conclusion H,S can allevi-
ate the vascular stenosis after balloon injury. The mechanism of action is possibly that apoptosis of vascular smooth muscle cell (VSMC)
of the proliferated and migrated vessels after damaged through influencing Bel — 2 protein and Bax protein expression is greater than prolif-
eration and the proliferation of VSMC induced through JAK/STAT pathway influenced by reducing the secretion of early IL - 6.

Key words H,S; PPG; Balloon injury; Vascular smooth muscle cells
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2 fz 5l ik /- A8 JF ( percutaneous coronary inter-
vention, PCI) AR J5 5 78 J& W 8 A A B il A5 O 9
S — A B X R, B Al ER KR S A P A
R IK 30% ~50% B E A SR RJEJI A 17% ~
32% FEPRAS R, e T AT A o R Al
IR 25915 J2 28 (drug eluting stent, DES) £l 4= ) 7]
IR A S 240 R T LAl TR B A Y P R R R O ~
10% , {0 X2 24905 728 B 97 AR A 18 ™ LAFEBF
FOELRY LM W5, — 2640 g K5~ F1 4 Ba nl
flefli VSMC % Az SR BV Ak, DA W 46 B 5 O 5 R, 3
SR B NN FP BT A% 30 P L Sk A B T — 3l ik P
A e JRE g BE PR ) A R I R R R AR Y
B HALE o N, AR AL 1 VSMC ) 4 5l
AIERL, AT DL By il A8 450 405 S5 R AR Y kAR R
H, S & 20 22 R AT & 3L ] LA el i 3L 20 9 14 19 7
A5 CO Fl NO A5 AR BL A= BRI 1 — Ffr /AL K
HBENEEARES ST, 25 TRNZ A48
RAERIIREI Y. SWHET R, H,S BA Pk
PHRE PR AT IR O LCAE T3 R ARG LA
G2 M AERER, 51200 08 BRI 1 KR R g%
WARSET ., A SR AE ST H,S X I N B B 40
PRS0 A 10 52 0, SRy i R B N 1 AR B i 4 AR A 4K
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1. SZB 4 kE: NaHS PPG g [ - g B[ 47 T 28 4k
FHECA R A A, 1.5mm x 1Smm Bk % W H 5¢ &
Medtronic A @] ,IL -6 ELISA 7] & MW B b 50 ik A=
WRHEA R A A, Bel -2 Bax 2 1 e 52 41 A k50 &
AL PSR AR ARA A .

2. 928007 (1) SER Sh W) 9oy A« i AR N R 57
Bt 2 S rh 0 4 i 48 HUTE U G SD R B (M4
H 2 300g) , 3 AR F AR BRAEBr2H (XF IR ZH ) (BR
R+ AL A A (H,S 4) k2 + PPG 4
(PPG 4) Rl 12 2 K4 #4502 14 K (18 XA
WH (BT 6 K)o (2) HESrBEAL K 259 T 9 1]
10% 7K & S (0. 3ml/100g ) Ji R B, 1T AR 41 R

SrE TSI KT ERE T . oA 3 A 4 8 i Ah
ShBKJG , FH /N L4 Bk ke 350 90 3l ik, £ JH: 15 350 8 30 ik
S, T AN B kG v ) — /0 1, W Y) EOR ER ik
TSR 3em, JE S 4T 3 A KRAE, R E il
EERE 3 R, RECGS LB ik, GBI O, H
MRS, R, BFRASGX AR RS T Iml L2
ERK R R 5 H,S 21 A KR I i 4 Tml (1) NaHS %
(2. 8mg/kg) Fl PPG 4 & K J§ I 13 4 1ml ) PPG
7 (37. 5mg/kg) o (3) FREUARAS : fir A K BUAR 5 I
A, A T 14 KR 28 KAl S5 b FE , B BB 155
B A, w PR UE K e A iV R R
B 10min 5200 EEA . (4) B 552 50 B i
(ELSIA) LA IL — 6 (1) i - 32 B8 ELSTA 357 & 11
FRAE AR, 4 A T s S0 75 s 1 5 R JIT A A A TR
JCRE (A A ) , AR A o O Wk B A B 22 1 i A o it £k
TMEEARM S . (5) 8 I B - 4 U0 i HE %
)5, i oz R4 B 3, DL PR s AN A1 56 By
LR 5 L% NA R MA, 51 NA/MA i,
(6) fE LYo (SP 3% ) ML VSMC 1y Bel -2 Bax
R RIR U U R i S e 3 IR R & 4 A 10 W
11, FE A B T IS BE AL 4 AP0 57 174 1 A5 PN RS AH G 2R
F1 I 200 P 3 5k R BRI

3. GEdF2E I AT B B+ AR 2 (x £ 5)
#7R , 1] GraphPad Prism 5.0 {4k B, 4 8] bb R
FHER PR ZE Ty 22 081, I EL ] ¢ K5, L P < 0. 05
hESHGITHE L,

& ES

RJG 14 K28 K, 55X} B8 41 AH Eb , X Ry s 7] 485
H,S 41 NA 5 NA/MA #8] @3k /N (P <0.05) ;Bel -2
F2IRUE T, Bax FIEMITE (P <0.05) ;14 R4 IL -6
FEWA(P <0.05) ,28 R4 IL -6 & & JCH ik 22
(P >0.05), XFWAfE S PPC 4 5% M4 AH Lk,
NA 5 NA/MA B4 Jj1 (P <0.05) ; Bel — 2 ik 8 3
Bax F kg H5 (P <0.05) ;14 KW 41 IL - 6 & &4
(P<0.05),28 KP4 IL -6 S REF TG ¥ E X
(P>0.05), W&l . E2HME1~FE 3,

®1 ARFE14.28 X&4H NANA/MA Bel -2 Bax HHIPAMEEMLLE (x=5)

gl NA (mm?) NA/MA (% ) Bel =2( %) Bax( % )
(n=6) 14 % 28 K 14 % 28 K 14 % 28 K 14 K 28 K
BFARA - - - - - - -
XPHEZH 0.133+£0.006  0.178 £0.004  1.308 +0.092  1.860 +0.086  27.48 +3.78 38.52 +2.89 19.42 +£1.38 29.75+2.13

H,S 4 0.060 £0.008 " 0.093 £0.005" 0.808 +0.087 “ 1.068 £0.080" 15.44 +£2.20"

PPG 41

0.157 £0.006 * 0.206 £0.006“ 1.514 £0.104" 2.106 £0.092" 31.62 +2.57" 43.86 £2.66"

28.76 £3.08" 29.98 £2.24" 42.68 +1.86"

14.62 £1.96" 24.59 +2.02"

5xMAMLt, " P<0.05
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B1 RE14.28 X SHAFBTBKITERNBEE 4 FR(HE, x100)
A BT ARG 14 KB XA 14 X C. L &4l 14 X;D. PPG 4] 14 X
E BT AR 28 K;F. %R 28 X;G. Bifb& 4l 28 X;H. PPG 4128 KX

%2 REM4XM28KXMBEIL-6 WEE
IL -6 & & (ng/L)

A5 (n=6)

14 ® 28 K
BF R4 130.17 £9.06 123.11 £8.67
Xf B4 171.30 £5.764 128.07 £11.53
H,S 4 159.32 +3.244~ 123.76 +14.86
PPG 41 189.48 +11.704*%  138.45 +11.65

S FEARAMIL, AP <0.05; 5XFAMIL, " P <0.05; 5 H,S
AR, P <0.05

T %

TENRNILF BT A H AU BE 7 28 1, S, A il
B dR i 1 EZ A TE TP XM 22 R ge O ILE RS
HFVB SR fE0 I RS0, H,S B AR R E
BRI BTN B L - BB R O IR, 8 e A
it — v — 24 % B ( cystathionine — y — lyase, CSE ) i 18
PEA o W PPG R CSE (i RF S 0 ) 7T LA
SR B 0 0 5 BR R G b g B HLS B . HRT

B2 RF14.28 kX SHEMEKNE Bel -2 BRIXFR (HEEL T, x400)
A BRTFARL 14 KB X R4 14 K ;C A4 14 X;D.PPG 4 14 X;
E. BT AR 28 K;F. X IR4L 28 K ;G. Bifb A 41 28 X ;H. PPG 4] 28 X

T H,S AT 32 2 H,S AU (H, S MUK
i \NaHS Fil Na,S/Hel {5 Z R AL, (HRHIK
VWA AT ORS BV 22 L 2 1 R L 2 AN (A A
Ty 15 Yl S PR 5T A i A, BT LS 3 A A AR SR Y

H,S fibfk . PO H,S A A8 NaHS P Fh e

SAFAE, 1T NaHS F1 H,S 75 1 P9 Al LLf# 25 08 8 14K

A& E AL, TR 3 7 iy, BN 2% pH {E K

-, T RABIL SR Bk I RS 4G H, S K IR 0 2R
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3 RF14.28 kX SEME P MNIR Bax BIRIEFER (RELL1L, x400)
A TR 14 KB TR 14 K C. Bifb A4l 14 K ;D. PPG 4 14 K
E. [BF AL 28 K;F. X4 28 K ;G. b4 4l 28 X ;H. PPG 4] 28 X

BRAS, H e A 3 06 18 5 0 S AL A VE S HL,S AR
A0

IL - 6 J&—Fh Z Dk 60 4 i [, nT fh AL P
55 1055 S ULAN R |l £ 2 40 M A P G 22 R A i 1
AN T B SR 4% PF T s P B 3k 7R St Rk R
B 2 IO A L ) 3 5 5 434k A0, B 3 b R 1Y
KA L EEE X RILRA e #
B IL — 6 7F O 0175 07 1) B AR B rp oy i T E Y
Fr o, oot A 48 S 5 i A 7 W L2 M Y 1 A S R
T LR RS JAK/STAT {35 5 55 G5 PR 7
20 0 ) 1 B A R T L AR M S N R 9 1 Y
St R T EEAEN MY VSMC 1534k 38 5H
PR TN 9k BN AR 56 1Y) ZE B JAK/STAT {55
B S5 B b STAT1 A1 STAT3'”'' . Watanabe
SEUT % B JAK/STAT {5 538 i T L0 4 F 1L - 6
V55 10 K BRI 4 7 1 ULZH ML DNA & B, 42 i 43 1k
WA . PMb A UL, A REAA BOR T IL - 6 B9 R KK,
HE AT REAM ] VSMC 3 f JAK/STAT 3 %175 5 19 44 44 .

AL R WY A A R e R I
IL -6 /&R T, T4 14 RILBEME)E TR,
FES 28 REFFEAK EIEH K- UG 14 ~28 X,
MY L - 6 & i aE AT PR WA, 1 457 s e 4% A7 4k 252 3k
J'& , T RE I P IR A iy T RO FREE R R 7E 28 K
JE B BN T R A AT R I A T UL
i AL B BE R 2 iR AR L 2 A A8 1, Al 1 o Y
IL -6 FRiKKF KI5 S 1 VSMC 38 i JAK/STAT
B T BB, I AS R 8 4 B Ik P R A 1 A, 0 BR
AT H A8 45 72, 40 Bel -2 F1 Bax & 1, Wi &% 3
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H Bel =2 FWERL G, —H MR LR IT I A 21% 1Y
UG, & AT 20 ) 02 el RS B 22 0 O T A O
Bel -2 Al Bax FEF i ik, Al & RiKM Bel -2 HH
Feom 0 40 B8 T, W & K1Y Bax B )R R
PEAM AT AR R R A A2k O T 40
Bel — 2 1 Bax 7 Ff 8 55 4 1 00 F i 45 511 i
AESR MY W, Bel -2 2 (A Bax 2 (0] fig 2 ad it £k
bifRig 25T AT UL R, 30 Bel -2/
Bax [1 3R 2 8 7 20 M 08 7 0 0T A8 B BHL, 24 Ll R 1
JEARE VSMC 3458 , s RS2 2 iF VSMC J 1=,

AR BRI K R4 S8k s, PPG 4
X B 2L (1 ] S0 20 AH B, o A M e S B S o
UEBH PPG 4 Py VR H,S (14 Az AT Jin = 46493 )5 ol
DA 8 A 0 5 SR 5 T HL'S 2H 5 0T B 4 4 A ] 7 41 A
Vb, I 78 0 7 Y b 9 4% 50 B A A PN B A5 0 4
T & AMEE Y H,S 0] LU S5 B P R A A
i B 2 1) R, R ke AR S 6 i A U 1) A K R R R
L, HAEHOLH TR 2% 2 1 O i 5 m
VSMC [N Bel -2 1 Bax JEH By ik, i HF B MEA
65 1) F 08 T K F B, AT 9 2> VSMC 5 ik e 45
A3 I LA 3 A 1 P R T BRI A e e A R B 5 Q)3 1t
IS P AR R TL — 6 B4, B TL -6 42
JAK/STAT jii %17 S VSMC Ay 14 8, [5G 3K 4 353 105
Jei A RS AR R . {H H,S 9% B ad ] gk 12 ok
S0 IL -6 Bel -2 J¢ Bax K 119 ik, i 75 T J& i
— 5 B FEAIE S
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PSA tHX i8R ER FIIREE F R iE e P RIIZ BT E

& X W aX ¥ X AKG Ko B K

# E BM RV PSA M XIRIRTERM IR EE FRIER TS EME., FE A 2008451 J] 1 H ~20154:4 J 1
H, 7E2E 35 B2 Bl R BL gt 478 75 515 F 050 M 28 R 4315 ) 8 35 b Bk th 145 34T T 51 A 28 0 04 SR AT 4L 4R A 2
URSF W 45 SN 58 5 50 O I 28 LA K AR e 4 o 43 AT A G A 8 S A I 7 R o I RD I R ) 2 L 40 AR R 5 BT (prostate
specific antigen, PSA) [ 51 B 42 5 470 J& 35 28 ( prostate specific antigen rate, PSAV) | Ifil 175 1% 25 1 71 B 458 5 M 0 R 15 A T 900 B e &5 2
i J5 G (freeprostate specific antigen/total prostate specific antigen, f/tPSA) | Fij 41l 45 5 4 40 i 25 i ( prostate specific antigen densi-
ty, PSAD) Tl 1| i 45 S PR 0 SR FS T 45 5 BF ( prostate specific antigen density transitional zone , PSATZ) . X it 4 A % 5 3% v 63 %11k
ZE I PSA A F K X 28 fil (A1 B ok 1 AR 0 B & AT — L 00 B AESY 0 A K B 2 A AR B Bg 4, S8R 58 2 IR I EHIE
SEOAHT S MR A S 42 ), PHEER 28,97 % (42/145) o FHE 2 TRGE IG5 K e 18 43 S I e 4H DL R AR bR 2 HEAT LA, ?ﬁéﬂ%%
5 ) ] R 0 R0 28 L HSOME LG, 22 R R T2 B (P >0.05) o WA F8 35 AR AH LU, IR 4 R TR B 4, 22 57 A e it
M (P<0.05), PIZl PSATZ AH LA, A W B K TR, 22 R A ST 8 X (P <0.05) . WiZH & PR ZF il [] PSA
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