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[ ABSTRACT] Aim  To investigate the effect of hydrogen sulfide on cardiac remodeling in rats, after the two-kid-
neys-one-clip (2K1C) model built. Methods 34 male Sprague-Dawley (SD) rats were randomly divided into four
groups: control group, sham-operated group, 2K1C model group and hydrogen sulfide (H,S) group.  Systolic blood pres-
sure (SBP), the left ventricle weight/body weight (LVW/BW ) , the heart weight/body weight (HW/BW) and the left
ventricle weight/heart weight (LVW/HW) were measured to assess cardiac remodeling.  The diameter, the cross-section-
al area of the myocardial cells were evaluated by HE stain.  Collagen deposition were detected by Masson stain.  Angio-
tensin I receptor-1 ( AT1) expression in the myocardial cells were assessed by immunohistochemistry. Results
Compared with the control group, SBP increased persistently in 2K1C group and LVW/BW, HW/BW, LVW/HW in-
creased accordingly. ~ While in the H,S group, SBP elevated transiently and tended to decrease afterward. LVW/BW,
HW/BW, LVW/HW decreased in H,S group compared with 2K1C group. HE stain showed significantly milder myocar-
dial injury in H,S group than that in 2K1C group.  Masson stain showed less collagen deposition in H, S group than that in
2KI1C group. The expression of AT1 receptor was up-regulated in the 2K1C group, which can be reversed by treatment

with H,S. Conclusion H,S can attenuate cardiac remodeling in 2K1C rats by down-regulating AT1 expression.
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ik — SRS IVE 3 FVRGE 5. BT
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I FRAR A LAY & e IR ASHIR T P
IR —Je g I AL Y 4 78— g ik 5 | kS 2
PEE Bl I, AR TTEE TR IR A R - R KR RS
(renin-angiotensin system, RAS) , i i Ifit & F+ 55 A f2
RAS 0 I Y B4 A T 3 1O WLE A, WS A
H,S THREA IO ILE AL, AR AIE H,S X iR I 1
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1.1 #Rt5ssaa

& REAHETE SPF & SD K R 34 R, A E 210 £ 10
g, BNk RFEFKRERH T O, HHEAMAR
M) TS A 3T T R TR B F
RA,7T R, BEFAIE, X0 8 A G 50k, &4 4
Eahfk; FAA,10 R, THFAFE, 2B
FisH,S 4,10 R, EEFAFME, LA B3 kg,
NaHS 14 wmol/ (kg - d) JE 1% 4t 44 251 Pi A K
RAA R 11 AP 5 4 BT A A I & TR AF
1.2 ZhipiERIHIE

AR5 A B H E — A A (two-kidneys-one-
clip,2K1C) , #% 5% X ##E"  HAFEEE S
Bn T AN SD KR, 10% K & A B 4% 100
gRE 0.33 mL Fl EEBEESREEE, BAREZ
THREG, FAHFH T BEBEF 0, FEH
HMENBAE TS, AR 0.25 mm WA RAHE
FTHa T, H 1 Fhb&E R4 R —REL,
THEEBAEHEARAUBRE S REE, XA
Bz A FHEELE40 F UBREE, ZRE& 4
AU KR B, B F AR T BB 4k 44k
SENNHCBERFRLE, RELHALATEERE
ZF40 5 UBBEESmBRT AL, 2544 KR
B oA RO,
1.3 #RZAALEE

FraRKBRAEFARMELAA(AEF 11 )&
i B 3 iGN U & 4R 48 JE (systolic blood pressure,
SBP) . A b BT AT BUER E AL BT e B L BE, L B AR
HeVEEURACNEEEF VA HELANEE

ES5HRE 2 (LVW/BW) #h £ F & 48 #
(LVMI) , 20 E & 5K E 2 L (HW/BW) iy 200
FEHRB,URECEEEF2CEELE(LVW/
HW)BAZRELE L, RARORHOENA
4 A 2, HE F7 Masson % 30 4 & o 4 Sk
Z 11 A % 1K (angiotensin I receptor-1, AT1) % 7%
BN FEL e EETHNEER,
1.4 & HE #fB Masson ERRLE

VALY e T Z W KA L LB R
AR, AR L 5 min, AR, 1% 3B L BR
H o, AR O, 1R T R T R, Ak R KK
ATHE %€ f1 Masson €, XETHNE H& ., &
7K Masson 426V i £ B 3 AN To i & A 2 ( x40)
1.5 SEALLFLEE

B0 L4 2T BB T 60°C ¥ 45 % 30 min, KK
T WK G HE 8B, 4 AK0F 5 2 min x
3RGHRB A, KA ¥ 3 min x3 K ;3% H,0,
FIEBEE 10 min, PBS WP 3 min x 3 J/Ai; =i
HWEEFBBEE 15 min, B 1:150 &ATH —H T
YE (AT1 #47) 37°C#% F 2 h,PBS % 3 min x3
Kyt NFL R U IERE T 3ICRABE 1S
min, PBS 7 3 min x3 X ; it N ABC B &4z KB
KRG 37°CIEAHE 15 min,PBS % 3 min x3 X ; ¥
BT DAB £ % 6 min, B R KTk E 4, A,
FHYLEH A, SR P REALAR 3 AT L,
1.6 SEEBDH ATl ZFIE

BE &0 AL A R 4 B B R (100 mmol /L
Tris-HC1,4% SDS,20% + 1 , % & B 47 %] 7| 7= 1 &
B AR 10 g/L) 41 % ,4°C ,12 000 g B4 10 min, B
FREEEFET -20C, BCA xEAR<E, HEE
B AT 10% + = bt 350 8. 40 R T 0 B B Ak
H, 7K ( sodium dodecyl sulfate polyacrylamide gel elec-
trophoresis, SDS-PAGE) , # # % PVDF % ,3% 4 it
V& B % A (bovine serum albumin, BSA) 7 5% Jif. fig 4%
WA (AT TBS-T & i A ) £iRE M 2 h, &40
ATL LR Rt B-AL3h & B itk 4C I H LK,
TBS-T VAT FE 4 K, 4K 15 min, £ & T
R EEATIE RIF 1gC — 40, B H 2 h, B A%
hEA R ABEAFALERE X LFBRLE
%, Labwork % it 2 207 R R BB 2T, K44
ATl B ERKEEREHE R RKEBS 2L R+
AL PRy B-actin AR JEE B9 B AT E BT,
1.7 SHit=Eah

BAf Hx x5 Fom,F ] SPSS 13.0 B #AT 4 1t
FOMNT . 4LIE PCBRR R 7 22 T, T 4 TB] Y E L A R
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Ao, P<0.05 hZRHBFE,
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2.1 KRWHEEZH

TELAAN ' B K25 FLAT 5 53 300 it B SBP, 45
FLJ5 8 KA SBP B W7t , $ /R i B 2y . 45 4L
PO Bk JE A AER BT (R A 11 ) B
U SBP,H,S 4 SBP B AR FFARA(FE 1),

F1. FARAAREE 8 RIAK KL S KRYILEE (mmHg)
Table 1. Systolic pressure in rats before and 8 days, 11

weeks after the operation( mmHg)

P W FAW AR®SE ?"f@;;’;
popiicEi:) 7 125.8+12.7 127.9+11.5 126.7 £10.5
BFARA 7 126.2+13.7 126.1+6.2  125.5%9.3
FARH 10 129.2£10.5 157.3+2.5 155.0+4.6"
b E A 10 129.3+8.3 157.3+3.7° 137.1%1.1°

a P <0.05,b2k P<0.001, 5% A E ;¢ i P<0.001, 5F AR
ﬁﬁttﬁo

2.2 KEOBEIEEE K

FATATHISLEGUESE 2K1C BRI A] L5 RO LR
Flol BERI ST R AR 11 AL SE R R E B F R A
LVW/BW .HW/BW  LVW/HW 5 % B 21 F 45 34 A
B3, i H S FARAEMI, FiRirA

1. HLEAHE HE 245 ( x400)

2.4 LIMARARESETN

HIRF AL, T AR 4 T08 2 3 bk ik 2
ok , IR REAS SR JE R AR LA K S I R 440 i 1
[FI B2 A AT DL A A, 4 L T B oA S A ek P
SR LR B Sk 1 R A R A A T ALK
B, WAL A T AT A0 ) B R A

W15 T e, B S IR WUIEIE (% 2) .

x 2. FEKXROERRHILR
Table 2. Comparison of LVW/HW, HW/BW and LVW/
BW in each group

i n  LVW/HW(g/g) HW/BW(g/g) LVW/BW(g/g)
it B 7 0.174 +0.008 0.253 £0.011 0. 688 +0. 023
BFEARL 7 0.179£0.009 0.256 £0.010 0.700 +0. 032
FARHA 10 0.205 £0.027" 0.282 +0.029* 0.725 0. 029°
BfLE4l 10 0.175 £0.009" 0.254 +£0.014° 0.690 £0.017°

ai P<0.01,b R P<0.001, 5% BB L ;¢ A P<0.01,d W P<
0.001, 5F R4 LK,

2.3 DUEHME

SIRFARLE g, FARLLO W0 A ik e, %
B, O WLEF g Ry | S 3R kb M LR AT
A DL LA S L Rl 305 434 LR R 1
WUE I HH B EIRTE , S AN R A LARET
YELAHRL, AR R B SR B 43O LA A [ 4
TR S R, IS RE A R R IR A
Wz SREECIAMEBRISR . 5T R4,
Al 20 WL 235 4 725 Ak R X 458 /0N, 240 B HE ) 2 0
W, OO LSRRG O , SRkt O LT 4T 4 25 30
PERCAE LA K AT 2 AN AR A8/ | AT B ] B R A 14
i, e O (B 1) .

TEABRFARLA, HRFRH A AR,
Figure 1. HE stain of myocardium ( x400)
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2. iALZAAE Masson 28 ( x400)

Figure 2. Masson stain of myocardium ( x400)

ZERBRTARA, T AU, A A A

B 3. DALARE AT ZEEEHANFLEBLER( x400)

ZERBRTFARE, T ARE, oA 4,

Figure 3. Immunohistochemistry of AT1 in cardiomyocyte ( x400)

2.6 GEZEEEKRNOAALR ATI EARIE

T AR AT RIEARFHAL, T ARH AT &
FIKSF- 8 35 10, H AT & A KRB F AR 4L K
25 f5(P<0.01,n=3), &L TG, AT] &
FIKSF- 8 2 9% Bk S 4] AT K B E LT FAR
H(P<0.01,n=3), HEILAL AT & KA
R TRTFARA, L B FARAM 3 5 (K 4),

3 %W i

2K1C R R M I 45 Kk R 1T (Ang I1) 1K
O v M R AR AR — 0 Bk 2 LB A TS
TSR B I, TR ER A W N, A T SO
RAS, 1% R 48 1Y = ZE R0 K- Ang 11 ¥ 3 BH 3%
., A KEDFIFEUESS Ang 1T X500 F B AT F1E1E
AU RO IR E N2 —, mET
15 LA B RAS B 53 % o0 K B B B2 4 FH AT 3 0o LA
U L ARSI R P — e i A, RJE KR

ATH

B —actin

2.0- a a

>1.51

k%)

C
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S 1.0
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g05 I
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4. DAVZERE ATI SZERIEH SR ENE 547
AR ,2 HTFARA,3 HRAEAL, aly P<0.01,n=3,
Figure 4. Western blot of AT1 expresssion
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BT AT SRR BRI, B ZE 0 2l
ESVHING Y51 i Gl 8= QWS INC - g
PO BT AN (P <0.001) 4R & HE T
OHLER . HE e O 42 7m0 U405 H 3R | Masson
Yo S [ o e S 21 41 22 RO LE G A7

H,S A # A I AR L B, MR PR A AL
SAEH AP T T (KL 45.6 £14.2 pmol/L, AfK
10 ~100 wmol/L) B 5 HENBEEABFE ST
T AH ELAE FH A 3 3 R 00 E AR AP 8 2 AT
FER B, TE 2K1C BRI A G S 8 1 S 4R LA
FEACAMEPERR AL Z AT T LA, K B4 s 3
JEE T Ja BEAR, O WUAE JE R A - R 4 B 0
B S ARORS A ke IO UL A U e ISR E | [) Joi £ 4
TRFERE TR I84% , AT1 3k N R, BRI S A7 TE
ProC LA A PRI RN

[ N AMIFSE & B, it Ak 0 mT figad i DL O Ui
B OG0 NL AL UE M R ER] : (1) 3l b fg
it S Ak B e Ak A A 4 il 4 Ak iz i £
PO ILT S (2) 38 F A 705 5 R0 f B 4
JPPEFE T 5 (3) a8 5k 7 5K Bl ik, B AT 34 30 ik
Fi SRR 00 MO 600 A7 5 (4) 38 s/ i s T A
I 38 AR 7 B3 (transforming growth
factor-B3, TGF-B3) & 1 Y K ik, H AR IR (&
F1) 1A mRNA 2k, PLEARS 0L /3l ik
AIE R A WILEF 44k, IF L 2 s 20 o0 LT P 4R
(reactive oxygen species, ROS) FII:4E — & 7KF, A
AU O LA AR 5 (S) 0040 57 08 L0 36 2 S
TR (6) FFIUILET A i — Tk 1 A 1 S v 2 i
1B ( ATP-sensitive potassium channel, KATP) , 34 fill £f]
JRLTE o, i Ay A, DT A S0 B AR AN
T FAT A B AL A O WL A 38 5 R I8 ATL 3R
LY SN

HEC T B Ak S/E R 500 T OF 5 M Ak T
W) B, B Al S AE AT A S LA A R R T
WA PEAT AR SER AT A T T3 — 2P A, Rk
M REAR 250 —FEAd a4 U 10970 A B
A R BE BRI A 53 STU T DG () PR
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