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HEBHH IR HS SRR N IR p38 223455 b & Fi3EE p38BMAPK) Ha kA A
F-B ¢ TGF- B 9 M2 T BURJFEE A Collagen 1) ZRfysaii, DN DA AECOSRITER, 7% 18 R
bt C57BL/ 6J/NERBEN L A IEH W HZH NC 2H) KRS IRZE ALX 41) (H.SITAFTZH ALX+H.S4) 420

6 H., RAMNEmmE ALX) 200 mg/ kg 181542 HIRE R NS AV HIE I i N C 200 ALX dHEER H
FE 7 B3k ALX +H S ZH E FR IR EE 2 90 u mol/ L #Y NaH$ H,SHEA) 74k, 8 JE R HUH , Ve il B 1A |
WL T5AKE - BB OIS S48 0 R FH Wedtern blot £l p- p38MAPK  TGF- B ; % Col-
lagen 1| BEFR ; SERE DS R ATEE R ol p38MAPK A1 TGF- By mRNA 1758, 458 5 NC ZHH %,
ALX ZHIfHE | Mg ( P<0.05), OAAARRIAF R =N, OULREHIHZ A4t , p- p3BMAPK
TGF- B ; }2 Collagen | FEFE A= P<0.05) ,p38MAPK A1 TGF- B ; mRNA FRII( P<0.05) ; fE R/
FRES HST-9, Lk ufEcE P<0.05) , DILRISIIRET4EIH R D, p- p38BMAPK TGF- B 4 J Collegen [ ZEH
FHR R P<0.05) ,p38MAPK 1 TGF- B 4 mRNA EAJ/X P<0.05), £ HSHIMGEME KPS/ NERIAE | 1
NERCMET4EAY, FTRE ST p38MAPK A1 TGF- B 4 IIFRE X,

KR BRALE BIR I AT 4L p38 2434y R v & il B (A KIE - - B o 1 IR

FES %S R587.1 ERARIRED: A

Hydrogen sulfide influences myocardial fibrosis in
diabetic mice by p3SMAPK and TGF-§3,"

Li Ding', Bing Song’, Hao—qiang Zhang'
(1. Graduate School, Jinzhou Medical University, Jinzhou, Liaoning 121001, China;
2. Department of Endocrinology, the First Affilicted Hospital of Jinzhou
Medical University, Jinzhou, Liaoning 121001, China)

Abstract: Objective To study the effect of exogenous hydrogen sulfide (H,S) on the expressions of p38
mitogen—activated protein kinase (p38MAPK) and transforming growth factor-betal (TGF-(,) and on the pro—
tection of diabetic myocardial fibrosis. Methods Eighteen male adult C57BL/6] mice were randomly divided
into normal control group (NC group), diabetes mellitus group (ALX group), and diabetes mellitus treated with
H,S group (ALX+H,S group) with six mice in each group. The diabetic mouse model was established by intra—
peritoneal injection (i.p.) of 200 mg/kg ALX. The mice in the normal control and ALX groups drank tap water
freely everyday. The mice of the ALX+H,S group freely drank NaHS (H,S donor) solution at a concentration
of 90 pmol/L. After 8 weeks, fasting blood glucose and serum lipid were tested. The pathological changes of
myocardial fibers were observed by HE staining. The expressions of p-p38MAPK, TGF-B, and collagen I
were detected using Western blot. The expressions of p38MAPK mRNA and TGF-B, mRNA were tested by
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qRT-PCR. Results Compared with the NC group, the fasting blood glucose and serum lipid increased (P <

0.05), the expression of collagen in myocardium increased and there was apparent myocardial interstitial fibro—
sis; the expressions of p-p38MAPK and TGF-f, proteins and collagen I increased (P< 0.05), the mRNA ex—
pressions of p38MAPK and TGF-B; increased (P<0.05) in the ALX group. After the intervention of H,S, the

fasting blood glucose and serum lipid were improved (P< 0.05), the collagen fibers in the myocardial intersti—

tium apparently decreased, the protein expressions of p—p38MAPK, TGF-B, and collagen I were decreased (P<

0.05), the mRNA expressions of p38MAPK and TGF-B, were decreased

(P < 0.05). Conclusions H,S can

ameliorate fasting blood glucose, serum lipid and myocardial fibrosis in diabetic mice, which might be related

to the regulation of p38MAPK and TGF-, expressions.
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F PR S T E T R i LSBT R R R HESE 5
(i, A PR LIRS ELBR A I PR A 5 & 78 BT
THEP—NEZFRR, AR T -B ¢ Trans
forming growth factor- betal, TGF- B ;) &— i 2 4%
ZRREEH R AR R T, BB 2P aEiE ik G o
B, TGF-B + S REME L AT RE2 5 IR s
ORI A AERIL R, AEERA, TGF- B 4 0L
EEI R AR EEER R R DN AT 4 LR,
AR TR, RS B , 110 p38 2238 1E
(W 1% ( p38- mitogen- activated protein kinase,
p3BMAPK) 1] DLtk A 2%, R N st
AV IRF——TGF- B 4 M F5A M HAE YN, etk
(Al Y NS R T IR S AP 4K, b=
( hydrogen sulfide, H,9 =] LU TGF-B 4 {557, H
BUER, ER PR Bm+  HS BB R
FRIHTARVEFE A, ARSI AR I ZEHE RS /N O
LR p38MAPK 11 TGF- B 1 RIRHIAR( L, 5T H S
PR OHLET 4, DU p38MAPK F1 TGF- B 4 #ik
iSp=2U
1 MBEHEE
1.1 #
11 SEIGEhY) HEE CB7TBLIBJ /MR, 18 H, 3 i,
{RE 11~13 g, W TR R REA ], LR s &
YFRIES . SCXX 52) [2009- 0015], 2 fal 7 (iR
( 20~25°C) R 50%~55%) [H = HIEMEH 12 h
B IR TEERBE 7 0 00~19 1 00) . SEHANEE, nILL
BRI EY) . 8 Mah i) see b EE
DA RBEMR R SLhash R IR AT e RE) 22
KT,
112 BEEEE U PUSEMERE ( Alloxan, ALX) )
TREFZCRHLA ], S E( NaHS( H.S i)

hydrogen sulfide; diabetic myocardial fibrosis; p38 mitogen—activated protein kinase; trans—

W T25E Sgma /A&, BTk  TGF- B 4 A1 Cdlagen
[ S/ NG T 3 P i A= U AR PR A
&), p- pP38MAPK B - actin b/ NS T BRI E L
Yl horseradish peroxidase, HRP) Srid (Y1141
ZHUSW T A B AR A F] AR R R
G T I EAE R A BRA B RSN IGERIE T
fi bicinchoninic acid, BCA) & [ E iRl &l T
MRS RAEMFEAREIRA R, iR AEw T H
K TaKaRa A ], &8 5F G HesE X il pdymerase
chain reaction, PCR) 147/ &4 154/ Bioneer /A F], 5
i PCR 5 [¥7E Lig = TREABR A EIE AL,

1.2 XE5iEE

MR 2 R R b T~ SE [ Abbott /A 5], H

e BEMEE T OE T AL = MR A PR A
], H 17 CF- 16RX 11 AU =i R O U T8 K
FERHAIRAT], Pk R FEhA Y R AU T bk
(O L AR A E], B M AT FE ek
IS4 PR ], BG- power 600 Hi, ik FIEIATHL
HHEmAEEARE A E], #EE A A O enhanced
chemiluminescence, ECL) {5 &0 HEIE G 0T 240
T BHAEL£AE, AR TP S TEE KA AF,
St E B R A EEHEN I ( quantitative red- time
pdymerase chain reaction, qRT- PCR) (X4 T 3= [H {1
& Bio-rad /A2 /] ; PCR 3 H8( W T 25 [E {H 4 Bio- rad
NI

1.3 LWEHE

1.3.1 SIS ZH MR IRRIER P 6] shinE nit:
fal7% 1 74,18 L C57BL/GJ /N BENL > b 3 4H f54H
6 ). IEHHRLL ( NC4H) | BEFRE AL ALX
2H) HSTATT4H ALX+HS4H) . NCAFIEwIkeE,
ALX 2 ALX+H S T Eigk e, 8 )G, ALX 41,
ALX+H,S ZHZ (A 200 mgkg) I8 17 4 ALX & il
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TR, & bt ZB ) p38MAPK 1 TGF- B 1 sZHEh e/ N D AT AL oY

TR ALX 53 2 /R%625, 58 1 B 5T 120 mgkg,
TRIBE 24 h J5 PR RRE 5+ 80 mglkg, A LE AR g
)% A, 4.5~5.0 h [T L 50%E R | 524
W 72 h 5T/ NG R S FE BRI , P A (SR I/ INER,
AL 12 h O EE IR T2 11.1 mmad/L
JIWTRE RS SR Th . ALX+H,S AR [ Fa i ik
7990 mal/L 1) NaHS 771", # NaHS 723 1 VX /d;
NC ZHAT ALX AT LLE KK, SLiaHe4k 8 A,

132 R - L4 (4 74 hemaoxylin- eosn
ganing, HE) 3y Z2 0O IEF 424540 BUCs
WZRZH 4% 2R 5, A a3 YR,
DL HE Betaikyetn | Bl FWEEG,

1.3.3 Wedern blot fiil] p- p38MAPK . TGF- B 1 J2
Collagen [ ZE 97k BUSLA/INR A O = DAL
2 HRECE [, S sk FREZ bicinchoninic acid,
BCA) btk 78 e & Bl 12%5R R IAmG it
REIRSBERATHRK > EES, EHEREANES
95°C& 5 min, GfLAHNE T LFEMS, B THK
S Rk, B EIE N, FBENEY) R ,60V
IBFEIR 2 h, B E AR 2R ER G, =%
FHEL S KL FH e 22 v s ik ( tris buffered sdline and
tween 20, TBST) E il HY 5% AE TR E 4] 2 h, £ 7]
J5 Hl p- p38MAPK [ TGF- B 4 )2 Cdllagen I —#7( ks
FEBIY 1 0 100) 37°CHEE 1 h J5 4Tl TBST ¥k
A 3 vk, 5 min/ Yk, F HRPFRICHILLZER % P
FELBE14 1 1 2000) ,37°CHiFHE 1 h, TBST el 3 Vk,
5min/ ¥k, Rl % 567 ( enhanced chemilumi-
nescence, ECL) T 4, BB f5 44, F Image J &1 (%
ST TR EE Sy HT, DL B - actin AINZ:,
134 oRT-PCR £ jill p38MAPK f1 TGF-B ,
MRNA [ 5ACE BRSO DR, #2017
A ETHAH B RNAiso Plus#2E7 RNA, i 5551
&45% cDNA, 27 SYBR Green | [ Accu Power ® 2X
Green Star gQPCR Master Mix /7 PCR [ nif W3 1) .
WS I N 45 37°CFAs M 15 min,85°C AR 5 s,

4°CiRk, PCR [ h/z&tt: 95 C AR 5 min, 95°C AR
P 55,60°C1Ek 30's,65~90°C H145 1°CHLEN 1s,3E
45 MG, ke il th 22 KA 5 1 O RE 551,
2+ O IENFZHZH p38MAPK Al NF-k Bp65 mRNA /K
S T E R T

%1 qRT-PCR 3|4

A 515
P38MAPK IEJAJ: CCOGAACGATACCAGAACC
JZIf1]; GOGTGAATGATGGACTGAAA

TGF B 1 1E[A]; TTGGAGCCTGGACACACA
[ 1] : GTAGTAGACGATGGGCAGTGG
B - actin 1ETA] : AACAGTCCGCCTAGAAGCAC

I [f]: CGTTGACATCCGTAAAGACC

14 FitFEFE

FARSHTRH SPSS 19.0 ge itk , AL
PR PRUEZ «t 9) T, RARILAR AR RE T
Ze M ST ZE 5T INZEIRIEE AR gk, P<0.05
ANESAGITFEE N,
2 #ZR

2.1  In#E. Mmpg b4

NC 41 ALX 41 % ALX+H,S A2 I8 i fasting
plasma gducose, FPG) . = H /i( Trigycerides, TG) .
SUH[EES total cholesterd, TC) | iK% FE AR & 1Y low
density lipoprotein, LDL) ) =% RS & I high den-
sity lipoprotein,HDL) b5, 2575 2 954, 22 5B 4eit
5 W ( P<0.05), ALX 405 NC 41 FPG.TG.TC,
LDL HDL b3, 28 q6le, Z S HSIT¥E Y q=
-11.735 .- 14.703 .- 11.811 .- 12.347 F1 10.883, P =
0.000) ,ALX #H FPG, TG, TC LDL Jt5 ,HDL [# 1%,
ALX+H,S%H 5 ALX 41 FPG.TG.TCLDL HDL Fr4%,
2 g, Z R AR X 9=11.025,13.019,
11.703.,9562 FI1 - 6073, P=0.000) ,ALX+H.S 41 FPG,
TG.TC.LDL B%f%, HDL Jhmr, LEE 2,

F 2 MERFNRAMEE MEZN ( n=6,mmd/L x 9

ZH3 FPG TG TC HDL LDL
NC#H 9.71% 0.13 0.46+ 0.08 2.65+ 0.08 1.32+ 0.05 1.50+ 0.09
ALX 21 15.00+ 0.12° 1.10+ 0.08” 3.74+ 0.06" 1.02+ 0.04 217+ 0.09
ALX+H,S 4 10.03+ 0.10° 0.52+ 0.072 266+ 0.06° 1.19+ 0.02 1.65+ 0.06°
FE 86.589 114.808 92.155 59.501 83.870
P& 0.000 0.000 0.000 0.000 0.000

.1 5 NC A4k, P<0.05;2) 5 ALX 4Hk#%, P<0.05
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22 BAWERKNRUOIFERSETL
ALX ZH5 NC AHH#R OBl Rl FR T | ORIl
LT RAE 2L, AR s B O L] s

A AF4E v iddr . ALX+H,SZH 5 ALX 21 4
[EIBRES 2 | O AT AEHES LT | ShRaTEmT , IR 2%
RERUD, BIFEA /DEGHIAGESRHL, TUA 1,

A:NCZH;B:ALX ZH; C: ALX+H,S 41
B 1 JAMROIALR ( HEx 200)

2.3 H.S X Collagen | .p-p38MAPK X TGF-B
EARIEME MM
Western blot 5l 3 ZH/)\fX Cdlagen I .p- p38

MAPK Jz TGF-B ; B H &K, R BR, S IEIRTE
AP ERIRILER, & E 0T, ERERITERE N
( P<005 ., 5 NC#4iltb#s ,ALX 41/ N O AILZE 217
Cdllagen I ,p- p38MAPK }z TGF-B & 1728 0
( g=-16900.- 8.788 fll - 13.386, P=0.000) , ALX+H,S
A5 ALX 4k, NSO HLZHZH Collagen T, p- p38

* 3 HEFRJE/IVR Collagen | .p-p38MAPK X%
TGF-B EAFRIEWEWN ( n=6,2t 9

ZH5% Callagen I p- p38MAPK TGF-B 4
NC 25 1.8347+ 0.1926 0.7184+ 0.0844 0.3541% 0.0512
ALX 4 3.7118+ 0.1889" 1.1474+ 0.0857" 0.7521+ 0.0517"
ALX+H,SZH 1.9656+ 0.19222 0.5388+ 0.0916% 0.4145+ 0.0515%
FE 178.042 82.063 104.073
PE 0.000 0.000 0.000

E: 1) 5 NC AL, P<0.05;2) 5 ALX AHHA%, P<0.05

1 2 3
Cdlagen [ WEG_— -.-" 130 kD
o

TGF-B 45kD

I

1:NC§'B;2:ALX ZE;3:ALX+H282B
2 H.S 3} Collagen | .p-p38MAPK X
TGF-pB | FiZHIFMT

B -actin

MAPK }7 TGF- B ; B 7k g=15721,12467 Fll
11.354, P=0.000) , 1% 3 fIl&l 2,

24 HS 3t & AR HLASRH p3BMAPK Fi
TGF-pB; mRNA RixBI80

241 HSHUMIAZAH p38MAPK mRNA k1)
520 qRT- PCR 67 p38MAPK mRNA FYZE 1k, 4
LR TF -4 p38MAPK mRNA F5ikHHE% , 455 %
5T, ERASHEE M F=14981, P=0005) . 5 NC
ZHERAR  ALX 41/ NV HILERZR F p38MAPK mRNA
FIKHIN g=4.404, P=0.005) ; 5 ALX 4%, ALX+
H,S 4/ NERUL ILZE A Fh p3BMAPK mRNA 21k i /D>

( =-5.017,P=0.002) , 45427 HS RS TR

o5/ NERVOLZHZH p38MAPK mRNA f3E ik, L& 3,
24.2 HSHHOALZHS F TGF- B 4 mRNA EikHY
520 gRT- PCR K& TGF-B 1 mRNA [k, 45 5
R, &40 TGF-B 1 mRNA FIKHEL , 2805 Z 45 W,
=S5 M F=26.550, P=0.001) ., 5 NC4
Fbfss, ALX ZH/NEUDMILZEER A TGF-B 1 mRNA 8
HEI( 9=6.966, P=0.000) ; 5 ALX ZHH#%  ALX+H.S

20T
1)
S 15¢
€ 2)
X 10°
% 05
0
1 2 3

1:NCZH;2;ALX 4H;3; ALX+H, S, 1) 5 NCZ#%:, P<0.05;
2) 5 ALX ¢z, P<0.05
B 3 p38MAPK mRNA Xt %
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TR, % i EE ) p38MAPK AT TGF- B+ se M s/ NV LTI oY

/NS TGF-B  mRNA Eikii/X g=
-5.336, P=0.002) , 455420 H S 1A T HINIHE FRops )
FUOILZHZE TGF- B, mRNA 255, L& 4,

20T
1
< 15T 2)
2
14
€ 10
(o
L 05
&
0 : T
1 2 3

1.NCZH ;2. ALX 2 ;3. ALX+H,S4, 1) 5 NC4Htt4%, P<0.05;
2) 5 ALX 43R, P<0.05
4 TGF-B; mRNA B8} &%

3 it+ig

A PR IS OIS A Jehay T e IR 0 s 0 v 1
I , SRR S A U S R R B RE A e At
NI HAIE RN W IR BB SE T i 2R
DRI e O AT 4 AR AT 22 AN R O RS 25
T % A2 ) — s LA R AR, R LU B O L
R Wi O =W ARANIRT IR DD RE , i85 [ K0 1508
EERHEeT GifR o, B S0 #m
TGF- B /p38MAPK {5 54 S (I LI S 7, Ul
RSSO TRORD,, KGO 46 L 1E R,
TGF-B 4 ZTGF-B HF M FEE, U
OILERAT4Edmi . R ALET 4 4mia A OB ia = A4,
TGF- B =R U ET4E b kA R b 4%
HENERM, TGF-B 4 AJLURIE O AILER AT 4 4miE 1
AOIIRL RS R AT 4 Je AT BB (A BN, S0 ek /DB,
B HE, TGF- B 4 AL 4E4n i g
JE 7 A AR A SR, L TGR- B 4 R~ AE 1Y
BT KR D LR AT 44 e H K v T
A KR AT 42

HS & — PSR 5501, — S A IL,
HS 75 U s Hh A 4% 22 P A= Ve R, m] DL
FECNE DNRE, AR O NLABE AL M40, FEAREL
Ierp i HE Beta oIS EIEE HS AT FIR IR/
B, ORI BRET 4RV AR B T e Al AE sk B
SR HIRERR R T, MR ZEZA T HS/KCE:
TP, HAERZA T NaHS 5] {# HS/K PR IEHM,
AR R, EPUE A SO e (bR 41
JEbE HS I TGF- B 4 31K, IMGETAT4EV2, 1k

PR FERELS S O W AT A A oh | H SR AT 4
KVERS TGF-B + (5 5B N IEHE >, M /b 2
i S N FISEAL RIS,

AWFFR TR, FERER IS N O p38MAPK AT
TGF-B | LIETE mRNA K, i ErEE /KR
B, 5N HS 65T i p38MAPK  TGF-B 4 )2
Collagen [ F&iKE/D , I WIS DL M3 |, kit
OHEF4EAL, 3 THRERRIS S R O 4E L, HS R
BE & —FIEBTENIIATT /515 . HS X IR AL g L
P BRI ER , Hr IS R A ) Ve 8]
[FEF4Eft, 18 HS A SHERP IR ONET4E(E
) &R HLENE o<, DU HOE A5 @t TGF-B 4/p38
MAPK {55 S B S s PR s /N SRV O WLAT 4L
AT B, BN R — 205
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