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HE . B s A HS s a A& e/ERK K (SHR ) M MEEEE 40 (Cx40), 43 (Cx43) Rk
oIRAEAER, RS SIEM X £, Tk 8 BAEAEM SHR 16 X, AL45 4 SHR B4 (n=8), SHR+
FLAALA) NaHS 21 (n =8 ) ; B F] B ##9 i£F Wistar 7 #8 (WKY ) #HE K R 8 R, &% WKY #1, SHR+
NaHS 28 = 24 NaHS 56 pmol/ (kg + d), SHR AfRife WKY 404 0 R F AR AR, HE8 A,
P i y)rqu\éﬂkﬁwm fofos PLLLLR P H,S A% ; it HE % & & Masson = & 3 éﬂﬁl%i H,S #Hws
WU IR L F R il IR A RAL A 3 K SR P Cx40, Cx43 RiAALF 69 E 4L ; 5 Western
blotting #:] 3 21 X RS IEL L F Cx40. Cx43 & a— FHERMMFGEEG (a—SMA), FHEE (OPN) &
BEFHEN, HR 5 WKY AR AL, SHR AKX &SRR 2o LR HS 4ZF &Y (P <0.05), NaHS
FHUE SHR M A e B ILZR LR H,S 4838w (P <0.05); 5 WKY 2K b4, SHR 21K Koo UL 44
MHEF 8 A FEL, NaHS FHUS SHR S LA 4 HE 9] 42 5 5 SHR 22K S LP 89 Cxd0, Cx43 &L m

H oA ZF 4L, SHR+NaHS 41 X F S U F 49 Cx40, Cx43 A R AE ; H SHR 28 K A S ALP Cx40, Cx43,
a—SMA, OPN %A 9% (P <0.05), SHR+NaHS 28X K, S LF Cx40, Cx43, o —SMA, OPN Rk BAK (P <
0.05), Z5i8 H,S THLBitiA4E Cx40, Cx43 89 KL ki & SHR SILEM,
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Effect of H,S on myocardial remodeling in rat model of SHR*
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Abstract: Objective To explore the effect of hydrogen sulfide (H2S) on myocardial remodeling in rat model
of spontaneously hypertensive rats (SHR). Methods Sixteen 8-week-old male rate were randomly divided into
three groups (n = 8): normal control group, SHR group, and SHR + NaHS group. Rats in SHR+ NaHS group were
intraperitoneally injected with sodium sulfide on daily basis (56 pmol/kg) for 8 weeks, while normal saline were
administrated in SHR group and WKY group. The content of H,S in peripheral blood and myocardium of rats in each
group was determined by spectrophotometry. Pathological changes of myocardium were observed by hematoxylin

eosin (HE) staining and Masson trichrome staining. Immunohistochemistry was used to detect the expression of
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gap junction protein 40, 43 (Cx40, Cx43) in the three groups. Western blotting was used to detect the expression
of Cx40, Cx43, smooth muscle actin (o -SMA) and osteopontin (OPN). Results Compared with WKY rats,
the content of H,S in peripheral blood and myocardium of SHR group decreased (P < 0.05), which was restored

with treatment of NaHS (P < 0.05). Compared with the WKY group, rats in SHR group experienced disordered

myocardial fiber structure, which were normalized with NaHS intervention. IHC results showed that the expression

of Cx40, Cx43 in myocardium of SHR group was increased though distributed disorderly. The distribution of Cx40,

Cx43 in myocardium of SHR + NaHS group is more regular than that of SHR group. Western blotting analysis

showed that the expression of Cx40, Cx43, a-SMA, OPN in SHR group was increased when compared with those in
WKY group (P < 0.05), which was reversed in SHR+NaHS group (P < 0.05). Conclusions H,S may reverse SHR

induced myocardial remodeling through mediation of Cx40 and Cx43.
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VR iR B AR B 2 —, R
HYRFTEHE AR A OB IS, LAZE0 3 TR A B
R BT RERG SRR 2 LA A AR
PR IMH O WU . B %P i K BR( spontaneous
hypertensive rat, SHR ) A% A JE.0x L[] B 3% 422 26 11 43
(connexin 43, Cx43 ) ik FJH H A 6L ", LA
H,S A 05 pR A B 20 T kG 2 W2 R (1-nitro—arginine
methyl ester, L-NAME ) 50 RO Y, AT
) A A DR B Co LS ™, S AT A R B
PSR IR B ORI ™, SR H,S 2 A3 it [H]
HERE O IERA BT EL D, I, ASCRL SHR
RBFFEXTGE, GG GEE TR R S A EM NaHS X4k
JE I B O WL SR I HLS B i sgm, W IR AR
H — 4L ( Hematoxylin—eosin, HE ) %68 5 Th#A ( Masson )
NGRSV ~ST0YIN R ol R Bu R kL3 iR AR ke o ivd
T H,S % [71 B % 42 2 11 40 ( Connexin 40, Cx40 ), Cx43
FEIRBI I 5 3l 3 Western blotting Kl H,S X Cx40.,
Cx43 F o FEFWNLEIE H ( o —smooth muscle actin,
o —SMA ) ‘B Osteopontin, OPN FEAMTETVE ,
TR HoS X O U AL 4 T BE AR IR .

1 RS

1.1 ZEEY

TEHL 8 J& i SHR Mt f 16 JL 1 [F] it Wistar 5T #B
(Wistar—Kyoto, WKY ) HEFR 8 H, WEihgh, mdbmge
ARSI S Y ARAT BRAS R [ ) A AR IES
SCXK ( &L ) 2016-0006], 4k N 3% 1 & J5 # A
Sy, S ENIRE N 20 ~ 25°C, RN 50% ~
55%. RETEWSE, BTiaEiet, Bk, 7B
Bt

1.2 FEKHA

NaHS ( EEZRFEEAF ), HS Kl (fE
FREREY TRPFFEIT ), Masson = (4% (k5] £ |
HE 57l & (b RFEFE A H ), Cx43Pilk. OPN it
& (Fi[E Abcam A F] ), Cx40 Fifk . o -SMA Hifk (3
[ Bioworld 23] ),
1.3 FEMNHE

2= B R/ RIS H 4 )1 R e B
A, JEFRMEE (CTEIEFAESARAR), A&
BRIREOHL (2 E Eppendorf 23] ), 286G (i
[ Eppendorf NF]), BTFRE ( BIFECERAAESA
FRAW] ), HLUAL . B (Bt R—AE )
1.4 ZWFHE
141 F oA B AR G E KK s 4> A SHR
XFHRZ] . SHR+NaHS 0 Al WKY 2, 434 8 H. SHR+
NaHS 208 [ 19 5 NaHS 56 pmol/ (kg « d), SHR %}
A WKY 41455 H R A s A= R K, Rt 8 Sl
142 #hapdEn A4 A SRR IGA] T
HUHE WKY K EUFT SHR R sh ks k.l i
#15~20 min, HKRBRBEFMEITHTEE
W, R RN 3 K, BOFE.
143  KASNALBSPALR HS S3803 K
BRPR F 5 IR I 3 S /K R, 7 RV A JE
[FIEFIBCHS OO, FH 0V BB R 6. 22 vhil (PBS) K
BROCo TSR T34, 4R i B 525 B A1 1 B
O L HS A& i
144 KRS MUK I TG & B UL He A2 B g LR
HFAR IR OIENTIR R, & T H R [ 48 h,
Hl 4 pm B AR R, BT RSB, AR
Wt WAk, Precgee, Bk, hERNRE AL B
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ARSI HE Yo, 5 et it | SRORARE L 1R
PECTEES3AE . Masson WEALIBORWE . INALLYL (0 B4
FRIRZT | KRB ge e . ik . BB PRI Fr | B
W A 20 IR 58 I Masson — (440 5 S22 I isE T g
KECHURHEIE S RLO AT 4Efb i s .
145 KACILL P Cx40, Cx43 #ykkfm Xt
AU R #EA TS . Prse R . EAERE . —bt
EAR. P E . DABISIR TG, AR E YL,
FRIKE At . ASRAKIEA . oK . PR e . B
AL IR SE SR B U AR e s, %S Cx40., Cx43
M) FIREA
1.4.6  Western blotting #& M) X & L 4L 22 F Cx40.
Cx43. a =SMA, OPN #f%  DIHLYRIRER)E,
ZIE . R RUK  FRRR . B P 4CIE R R
YRR, R . BEME. B BL. RERGET
Bratiik.
1.5 Sit=FH*E

B4 531 % FH GraphPad Prism ( Version 5) 811
AR, THEFRILIIIE £ brfE2E (xxs) Fom. 4l
SR B R 7 22008, T 2253 B i 5 Lk
Dunneti—t ¥, P <0.05 N ZRAG ¥ L,

2 #HR

2.1 BHEKXRENFKTEERNLE

3R RIS R b, ZRAGI¥E
X (F=241.800,P =0.038 ). 5 WKY 41 KK (99.150 +
3.371) mmHg Fb#¢, SHR X} HRA4LRE shlikH (167.600 +
2.117) mmHg FHir, 254 5011245 L (P <0.05),SHR+
NaHS 2H K U 31K E( 107.900 + 1.175 )mmHg # SHR

200 A
150 -
i: T
E 100 o —=—==
_‘q
T 50
0 L]
WKY 4l SHR X820  SHR+NaHS £H
+ 5 SHR X HR4 AL, P <0.05

B 1 NaHS 3t SHR EzhBkil 45 E 89220

(n=8, x+s)

22 FHHEKXKBIMNEMEO H,S §EELE

3ARBRASMEMALL AL HS &R, 254
it 3 (F=764.300 11 11.950, P =0.001 £10.008 ).
SHR %} FR 40 K BN i FLC WL HLS &5 HH 8 WKY 4%
fik [ (50.460 +0.120 ) VS (53.920 + 0.243 ) p mol/L,
(0462 +0.004 ) VS (0.508 + 0.004 ) wmol/g] (P <0.05) ;
SHR+NaHS ZHAMA i S0 AL HLS 7 % SHR X fEZH
THE [ (50.460 +0.120 ) VS (59.070 + 0.003 ) . mol/L,
(0.462 +0.004 ) VS (0.538 £ 0.018 ) w mol/g]( P <0.05 ),
LA 2,
2.3 HBAKROAILHE £8K Masson =&
HERIER

HE Y5 SR WKY 2K B JILET 4k 25 K6 775 0
(EREA G, HEZBE ST, A0 MIA% 4548 58 2 HLHES R,
7 LA M AR P S RE AN IR 5 SHR X BRAL K B AL
LR YESSFHER AL, A A R 2 HLHEDIZEL
A AREANAIEE 3 SHR+NaHS 2H K BUC WLEF 4EHES ) 4
ST, MR SE R AR oA . UL 3.

Masson =gzt R R, (DU, BE

RS, ZRA G E L (P<0.05). WE 1.
3 3
£ T £
60 -

2 2 04

i 40 4 -

f,f < 02

= 20 4 %

= =

WKY 41  SHR X841 SHR+NaHS 41 WKY 4 SHR X#841 SHR+NaHS 41
45 SHR xR LA, P <0.05
B 2 NaHS %} SHR shEmFISALE HS @2/ (n=8, x+s)
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SRR A QR sk o, A . WLAAIZL 2.4 FBEKXFEM Cx40, Cx43 RiXFR

ARG RAT D, SHR X HRZHEE WKY 2H A BRI s (e WKY ZH AR Cx40. Cx43 Fikfi BEPTELIL

JREFHERE Z2 | NaHS 1 18] o s O R4 4 /b FEJ AL, SHR XTHRZH KLY Cx40, Cx43 ik [ HAE

LA 3, RN R, ASRRFONIEEAL ; SHR+NaHS
WKY 4 SHR X H&ZH SHR+NaHS i

(HE x400)

(Masson x200) &

B 3 NaHS %t SHR /s ALEF 4 Fn 40 B A% B 2200

25 SHR XFRRAH A, H Cx40, Cx43 HEH R XA 421 Cx40, Cx43, o -SMA K OPN [ H #£ ik &

W BB . UL 4. e, ZSHEGGFE L (P<0.05); 5 WKY 4K
25 LEAKFROIBLH Cx40, Cx43. o—SMA  H#L, SHR XFREZH Cx40, Cx43. a-SMA J OPN £ik
X OPN HEBHRIZ=EHI LR WanE (P <0.05), NaHS T M J5 Cx40, Cx43., a-SMA
WKY 21, SHR Xf B4 Fl SHR+NaHS 2L K EUGIL S OPN Eikuks5 (P <0.05), L3 1 FE 5,
WKY 41 SHR X fH£H SHR+NaHS 4

. - - -
CX43 - - -

4 NaHS xt SHR M LFf Cx40, Cx43 RikHIENT  (Hpegifbg x 400)



o513 19

kIS, A« BRSNS B R IR R RO WU R 4 T B ML A5

%1 NaHS %t SHR i»fllHh Cx40. Cx43. o—SMA #1 OPN &\ FRiERI SN

(n=8, x+s)

415 Cx40 Cx43 a -SMA OPN
WKY £ 1.047 +0.023" 0.983 + 0.008' 0.981 +0.010' 0.995 +0.003'
SHR i B8 41 1.458 £0.013 1.158 £0.013 1.165 £0.010 1.082 £ 0.001
SHR+NaHS 21 1.228 +0.009" 0.919 + 0.004' 1.042 +0.002" 0.854 +0.012'
FAd 106.600 175.000 127.300 253.000
P1H 0.000 0.000 0.000 0.000

¥ 5 SHR XFHR4L A, P <0.05

WKY 41

SHR *}HAZH SHR+NaHS i
g
e ay ..

43 kD

Cx40

Cx43
o -SMA 42 kD
OPN 44 kD

43 kD

B —actin

5 NaHS %t SHR i:flLF Cx40. Cx43.
o —SMA #1 OPN ZE AR IERI= M

3 itig

O ULER 2 Ak S 22 bt i A5 9208 e 31— 22 B B
(LRI ER A , e I %) S 8 8 UL ) 5 ) 40
OB . S5 F AT RE S N G A s, PR R
YAk, OB . O TR . O UL SR I A
PIRMfEr R 7, WL B0 WUE R A AE T
SHR FEEA IR B, LB 2 RS A 386 0 i 2
&Y, ARSI HE Je i 2 Masson Y A HLIER] SHR
RA WA A O WUER . O LA T OPN 25
Hd R 2 FECD NS B LR 44k, O LA AET
250, EFIMIRAE Y 5 OPN mlR AIIHEE Ang 1T
s SN2 A I MINE 9 0 TR (S G ¥2 o R |
LN T EIVEFR , AT 44 il 235 KR AU o -SMA
KM IR, SLRONEEF4EfL, et
ALK S K o -SMA ik, #2278 o« -SMA 5.0
WU BE J5 O B A2 50R0 28 A 1 72 Y DA RS
FW], OPN., o-SMA 9 FAIRBE 50N
DEHEMEIEASE, RO LI SHR O OPN
o -SMA FikTHE, #E—L 5 SHR &AL LEF ik
Ko WU

] B B O LA L =2 ] R 4 7=, K&
FEAETHEEAL, 760 M8 RG0 P R B R 3k
KUIe S H 5O M PSRAC, 25T R A
i O T L O TUREJEE Kot oy s vl 1) 2 g ok A Hp
B2 ] B3 422 /Cxd3 I T A BilaE O s 1) P
REIA A 200 R SUOD A AR R Cxd0 Fak T, [l
KB B WL AL B TR BE S CxdO OISR ™ 5
AWFFERY], SHR 1.0 UL JE b Cx43 3k B ™
BAMIER, BN EN Cxd3 FHF AT
SRETAEANMATE L, SECOML L, RIkE
Cx43 DrRgd T gesZm.O WU " DL ERFSE 3R, (8]
B R 1 B 2208 50 LT 4 Ak 22 el AP AE AN R R G
P, AT RES S8 T OO E RO A 56 . AHFIE & 3R,
SHR DAL Cx40., Cx43 B R IATHE, FRFEE O
WIEF AL FRE A3, eI BE R L FRs 5 0
AT Z B AR B VIR o

H,S XA RO i A RS R OCHEEE R ™, A0t
58RI SHR 3k HS M4 I+ WKY g™,
257 SHR ARG HS AT RARRMR R B sh Bk e, L r] s
AU IR S i, SEITEE SHR GO HU RS HERS,
DR "7 ARSI LI, SHR AME I O
21 HS (& 7K T WKY 20 KB, NaHS T 15 HS
SN, A NaHS FHiZh A BAYIERFEE, Ol
S e FEHE R, O WU BB, A ST R
BEIRIR R BV IZHZ Cxd3 TEREIN . B H/KE FRYZGA
YA ARIFEE T, 1 HS 7] FJ# Cx43 mRNA ik,
P Cx43 S IRIBACE, FEMBCEA AR L 5
H,S AT e M PR R B LET Ak, Rl 19 Cx40 25
FIRYERIA, FTRES SHE PRI R B O LA 2 AL R 4E B
B E M PR " WA & B SHR 4.0 14141
o Cx40. Cx43 8 RKILHKE WKY 4R B m, 47
NaHS 1] AR Cx40, Cx43 YR IFIL, [RlAS Al oiss
SHR Lo LEE A, PRI HLS 7] B 2 28 1o 145 1] Bl i
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PR AR ONUER, (A AL A, T
WIWFIE & 30 WS R4 S 2R A T A S s 1, H
TR (40 KATP 3@iA . BR T RRAMEREF. MAPKs )
el SR AR SE 1Y) —SH 6748 Sk -S-SH, MM {H 28 11 37
R w2 e iy VIR NSRS NN (| KR P TAT )
FEALE ™5 B LS i 5 s b S 1 5 09 AKTY
eNOS/NO i B k3 i1 L-NAME 1755 19 75 it P O i
5, 5340, HS WAL TGF- B /Smad {5550 I% k40
il SHR U IR A e P, 28 &40 HLS nTAE
R A BT 6 A R 1 R 4 4 B P T M AT A )
S O NEMVER, RIEHE T 82 E R (55 Y
SR, SR — DA R T HE— 2B 10IE
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