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BEROAMFEXXR OCMALARNFEERSEHERE KE TN

w8 R, A o, B K
R A BB B M s 2 P e, WAL B 430035

B E. BM HISUEE RO AR B LR R ISR I AE LLose (RS 40% CCL MR il 3
mL/kg, B/ 2 W, J& 8 JEMTT 4 K R T4y, o5 2 JRBEHLEL 5 HOK RITALZUE HE Yett, WBATLT4etbfe e,
RO ig BEA IR0 22.5. 45 mglkg, 34525 6 Ji, 5 8 KA MBS AT, 78 =0 NI 237 21 20 Bl
KOBSHUBIEE, SR K RUTE . L4 L05 B RO LA SO M S5 HIAs s L RT-PCR R 4 AL Y o 4 AL ZH 47
c-fos I c-jun mRNA BA R G5 ASUVEK T (CTGF). 1 B4R I BURIR I F LA . BER HBR BRITEAE A A I
LY SOOI SR LR, AR E RO AA K RIF AR LR ZER (P>0.05), {H.LURG TR ke,
LNAHEZH c-fos mMRNA. c-jun mRNA. CTGF. I AR T BRI RE B R (P<<0.05. 0.01), fmifflat B & {0 AL4L K B
AT T4k Bt U 05 F2 S AR FI R A9 (P<<0.05), DMULALZUH c-fos mRNA. c-jun mRNA. CTGF. I %R0 IIT MR %
EBMCTACHELL (P<0.05. 0.0D). £t HFAERKRONAZLLIIRT RIEFEVE . 755 CTGF i)ERiEmEueIEM,
B A 0o U T TR O WLED I R 3k, RO L CTGF KT R A DR 1, R S50 R
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Effects of Shexiang Baoxin Pills on myocardial tissue immediate early gene
and connective tissue growth factor in rats with hepatic cirrhosis

XU Biao, ZENG Kun, YANG Hong, XIAO Zheng
Pu’ai Hospital of Tongji Medical College, Huazhong University of Science and Technology, Wuhan 430035, China

Abstract: Objective To investigate the inhibition of Shexiang Baoxin Pills (SBP) on myocardium reconstruction due to hepatic
cirrhosis and its mechanism. Methods Model of hepatic cirrhosis rats was established by sc injection with 40% CCly of olive oil
solution (3 mL/kg, twice a week for eight weeks). After two weeks of the first injection, five rats were executed to confirm the
formation of hepatic fibrosis by HE staining, and the rest of rats were randomly and equally divided into model, low-, and high-dose
SBP groups. Low- and high-dose groups were respectively ig administrated with SBP at volumes of 22.5 and 45 mg/(kg-d) for six
weeks, whereas the rats of model group were not given any treatment. At the end of the 8th week, all rats were sacrificed and a part of
liver tissue and myocardium tissue were preserved. Transmission electron microscope (TEM) technique was applied to observing the
changes of hepatic and cardiac histopathology and myocardial ultramicrostructure; RT-PCR and immunohistochemical techniques
were applied to analyzing the expression of myocardial c-fos mRNA, c-jun mRNA, and the contents of myocardial connective tissue
growth factor (CTGF), types I and III collagen in all groups. Results Hepatic fibrosis and myocardial injury were in different
degrees among the three groups. Compared to model group, low-dose SBP treatment could not relieve the degree of hepatic fibrosis (P >
0.05). The degree of myocardial injury and the content of myocardial c-fos and c-jun mRNA, CTGF as well as types I and III collagen
were obviously reduced (P < 0.05, 0.01). Compared to low-dose group, the degrees of hepatic fibrosis and myocardial injury were
further relieved (P < 0.05) and the content of myocardial c-fos and c-jun mRNA, CTGF as well as types I and III collagen were reduced
significantly with high-dose SBP treatment (P < 0.05, 0.01). Conclusion Hepatic cirrhosis in rats may lead to myocardium
reconstruction by stimulating the expression of immediate early gene and promoting the overexpression of CTGF in myocardium. SBP
may protect myocardium through inhibiting the expression of myocardial immediate early gene, which could decrease the level of
myocardial CTGF in a dose-dependent manner.

Key words: Shexiang Baoxin Pills (SBP); hepatic cirrhosis; myocardium reconstruction; immediate early gene; connective tissue
growth factor (CTGF)
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TR W] B AL S A7 A DA e e I
AL FIARA M & 1008 B ) 4 R A 1 3 D0 IR
JRUE TR I iy HE B ) RS2 38 v i, R
I CAEBR 25 B AR O DI g
S, SRIA JEA KT PR v SO R B T (A1
Wik, X RELG ENFRAE AL LT H RTRT
AL Lo LIRS (R 250607 G 4k T S B IR
it A R K R A e A TR R 7 v Lo L 1R 24
Yy, SR E Ak AR 0 B KOS i A, X BRI AT
Je AT I 2 B2 1 22, H S EGT a B IR Il R 5
SRR I AMFREAL B8 5 1 A7 A I D REAS ROTR B,
BEL I 17 350 2 0L/ R e 2 P 4G i A A1 R0 AR S

BE A RO AL S . A E R WA VKA
WERR S SO N SR T gy, IR R I
HAfAPR. brafh. WO NErgth . $uieots
Je U s AR R Y, {EE T R L 9 T Ak
LU T IRE . H AT A O AR 2 KR
CCly FFEF AL ISR REAL oL R RaE ), A
SI G RV 3o 1) 2% K B CClLy AT AR, WL EANTR]
T B A L VAT TS R RUIFAZA, O LA 2
RS LR e-fos mRNAL c-jun mRNA. %%
g 024K T (connective tissue growth factor,
CTGF) J¢ 1. II B R M Fak 84k, DA B Ik
Lo AR AR LA B0 IR AR B R FERL
1
1.1 K74

BEA RO (22.5 mg/HL, #iE'S 1012090, ki
R 2V AT BR 28], A A DA AR B R 7K e B I I o
1.2 FEiRXF

Trizol iR 71T 26 5 Gibco BRL A ). LA
BT 2R K TIT BB s 44 H 2% 15 Santa Cruz 237 o
HPi KR CTGF ik, SABC W7 &4 FH i fH
T TREA R AF . c-fos. c-jun. B-actin 5|4
B b B A .

2 FHiE
2.1 KRFFALENREMELR A

TEEUENE SD OKE 75 L, 190~220 ¢, W H A
S 2E B s Sz a ity , VFATHES HBDW 2008-
1015, FEALI 65 FUR B HRIHELT AR, sc AFR
4380 40% CCly MIMEmA 3 mL/kg, BRI 2 K, JL8
Jlo T35 2 FIRBEHLALAE 5 B2 T HE Yt
MEEHFETYEAFRRE, IESEHFET AL TE . DRI EE AR
MR 60 HBENLIA >R 3 4, R 20 K, 4

SR B RO AR, M EA SHEA . B RO
FAE mFRALR R 5 ig 45T B OO oL 22.5.
45 mg/kg™, FER 1, FHR2mL/R, 45256 4. 1
RV KR ig 2 ARBVEREER K. HE 10 KK BAE A xt
WA, AARRBAL se SEEMMAR, I ig 4
HER K. 55 8 AR BFA RO AR AR AL S
MR R RAASECR 900 11, 144 105 10 H. 558
JAARLL 2% L LG 240 40 me/kg ip BREE AL, 23 HiIHL
FHRKBIFHR EZONHLUTH LY (HE
Yett), RT-PCR. e 24k G il S 3 S s 5
2.2 BFALRYIH HE $&5EETE

WA R4 HE Bt )5, RA58 Fgd
SEAS K UL 00 T A A RE S o SR i
EW v 0 4, HFANBRTCHIAR, AR IE S B0
W JRET eI A= 1 4y, ASPEI A by AR AT
N L] <25%, MRJREF4ERaA:, b Je ik FC
X AT EFYELEAR, EERBRIERG 2 45, AR
JF 40 i 7 A S AT 40 B LE ) 25%~50%, R R £F 4k
EHE, hOREREKFICE X 2 ZVR )R, d ey
T 4E R, TERATE ARG 3 5, PR
S AT A LB 50%~75%, R T4k K&
B8 A, AN 56 A ) B B B AN 56 4 ) R T AR
NI 4 43 AP TR P A 6 4 4 B LG A > 75%
SEANIRREIE, BN KEIES. KD BEALE
10 MNMLEF TP P I1E
23 LALELAYI R HE RELEEE

WA R4 HE Bt )5, RATEE P
K RO UL S0 AR
24 OBNAHRIE ST B ENE

KBRS BIEL 1 em X 1 ecm X 0.2 cm A O AL
LUTIBES BIMEE, LA AR RO LA B
SER .
2.5 RT-PCR #¥U:>AN1ZA4R c-fos #M c-jun mRNA ik

FAARA BN 10 IFEAR (CBEY 50 mg) . $%
Trizol 1 B P53 OALZUE RNA, B4 S0 5
I 1 mL Trizol i), BEAFKAFTIHK 3 K X105,
A 1.5mL EP4: 4 1 mL Trizol /I 0.2 mL 44/i#%
15 s, ZHE FHCE 15 min; T4 °C. 12 000 r/min
20 15 ming K EEUKARE BT, & 1 mL Trizol
AN 0.5 mL S NBEILHE RNA, #845), FEE=E
3 F 10 min; T4 ‘CTF 12 000 t/min &5.C» 10 min, #t
JEFEDTED ] RNA; W2 b, i1 mL 75% 48k
{5 &Y RNA 1K, BEfE T4 °C, 7500 t/min &0
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5 min; We & LW, BT RNA UUHE, T 20 uL
DEPC-H,O (C A @ BT . E4 e R
M Areo/Aago fB, THHE RNA 5%, 3 RNA WKE,
c-fos 5= 348 bp): [-iiF 5-ATGATGTTCTCG
GGTTTCAA-3’; Fif 5-TGACATGCTCTTCACCA
CTC-3’, c-jun 54 (74 530 bp): _Lijff 5°-ATGAC
TGCAAAGATGGAAAC-3’; Fiff 5-TTGAAGTTG
CTGAGGTTGGC-3’. B-actin (;#4) 877 bp): _Liif
5’-CCACGAGGAGATGACCCAGAT-3’; Nijf 5°-GA
AGCATTTGCGGTGGACGA-3’ . 10 i 55 B& Ay itk S
N4 50 C, 30 min CG¥F%5%); 94 °C, 2 min
(PCR jfglf, KiGWikskM); 94 'C, 30s; 58 C,
30s; 72 °‘C, 30s; 72 ‘C, 10 min (PCR {E¥) (34
fi¥). #£ 100 V, 35 mA F, PCR =T 1.5%3%
EBE RS FEL YK 50 mino &5 SEE HUKBEIR BG4 BT
I A%, 1] Multi-Analyst 80 0E4T 2 5 B9
Mt oc-fos K c-jun mRNA AHXf 1A 5 A c-fos & c-jun
7 5 B-actin 4541 P IIRR M RON B2 LUAE KR o
2.6 HEANEHRMOANALE CTGF # 1. 11 B
IR FRiE

FAUPR BN 10 I FE A et 75 70K F %
R 2R AR R - ARG A i, Sk

s R A I A o e

B AT 77 Do AL

ILPE 1, AR EF AR S o0 IR 1

ZEJLRFH MPZAS-500 22 SR (5 B S0 #T &
g8, PR BOGEE .
2.7 BHES

G4  RT-PCR 45 UL x + 5 %5, 18] SAS
YAFREAT 7 225007, PRALI BRI LU IR ¢ 46565
BRI MR o
3 $#R
3.1 FFALRFETH

BN, WAL R ALEUR WAT AT AS . A
LR EpN Wi R AN by N 1 A TR SR AN oy AR 787 N
JHHZUR IR ARE . A58, SRR, AURAED>
S AHM, A DRI /N SR BE R AT LK Sk e
WL S A A G, TR 2B/ RS
JBF A ROy ALK BT 2 2 m] DL BT 41 B IR IR BE,
T DX LA 22 Wk £ 4t e S A e AR, TE Rk
ZFARNIE, ZMEUNMTERS, LY R
AT BER (P>0.05), milEEEGEO A
K BRI P9 AT DO 40 S Tl A L AR AR
MR PEIRBE, IR X P4 S E, TRV
%R, WHHER N TE S, AT YR B A 4l
SARF) B B A OO LA R askdz (P<<0.05). 253

Wil

i '

@
™ 5

e A e B A PR AL o 1

—> LR RN TR X AT 4R 21 2309 7
—shows pseudolobule formation and fibroplasia in hepatic header area
E1 HEKXRAFALR HE RELER

Fig. 1 HE staining of liver tissue in rats of each group

x1 BEXRAIFALENLRZEITS
Table 1 Scores of hepatic fibrosis degree

in rats of each group

g B S| WFEFYEAbFE BT
(mgkg ™) /I 04y 14F 24% 34% 44y
Xof 1 — 10 10 0 0 0 0
LAY — 0 0 0 0 1 9
BEEFEROM 225 m o 1 1 2 7
45 14 0 5 5 4 0

32 OBAELRRET

JerE R gL, XHIR AL LA ZUR WAT AR A2
FEARIZH | AT v ) B A O L AL 5500 R 2 A
e, O WUbRASH BT DL A LR R . HEFIZREL, IF
AL DL ARIR B, O UL B )BT N R DL 21 24 RE AR i 34
& SO i (211 i B P T 1 = o 1 P =4
JEVE 98 PEA MO o RS0 AR R BRI ALY [ b, I
T JBE A OO LA LU R 2 B Sl ik s w7 i B
PR FLAT R B B A R0 LTI Sy, LI 2.
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AR B A TR0 AL

—> R U HEFIZEAL KR FERSE . B4 it J) ) 9 A1 4l B v i)
—shows cardiac hypertrophy, disorder, debris-like necrosis, and inflammatory cell infiltration around capillaries
B2 JEAKXROHMEL HE REER
Fig. 2 HE staining of myocardial tissue in rats of each group

3.3 UBNALRBRHEET L

FEE g, AL O WA AR AR o A5
O UGN B Y kAR I A L ik, IS .
2, B, WURLT4E iz v, W22 i8035,
R B A T ALZHL O VLA L P 2ok AR 18 A L T K
WUREFYE 2 Ab JRk S Ad, LR 5K, B sk
Wz, L2 )RR ) B B A DR ALAL Lo UL A
WP AR R A= I, WU R4 Rk v i,
WL AT o 955 A5 R BE A A S Bl -, KA
BE R0 FUZH LRSS RS ) 2 s v 7 B A
FLAH AR T 8 A O AL 2 (1 3D,
3.4 DAVEEELR A c-fos #A c-jun mRNA HIRIE

F A KB RT-PCR 6y WO B2 5 99 52 40 L A2
o AT JBF B OO AL c-fos il c-jun
mRNA Fik B AT & R R (P<0.0D). il

BEE RO AN SIEHIEAATLL, c-fos F c-jun mRNA

o fIRTHIL B A O oA

Tkt BE L (P<<0.01), 45 B ILIK 4 1 2.
3.5 LALELH CTGF Rz

X} FEZH oA WUH 2. CTGF BHES (B, #R2U4)
OAZN CTGF EEstE e, SRk Tl
g P 117 o € e 1 A ST Q=N (1S 5
Fr R0 ALK RO LALZA Y CTGF 23 A X 3k [R5 18
91, HEEDME. KA =R RO AL IIIZ
W CTGF FIA LB 2 R (P<0.01). =ik
7 B A D A S E 4L, CTGF XKL
FIEAL (P<0.01), ZiRILE 3 FIK S,
3.6 DRNAALR D 1 FN I BB R RIARITIL

SR AL COULAR WA B T T 29 fie Ji BH M (1
R R RO LA ZA T I B i At ik
LES A T AL i, IRAT /D oA 0 UL A
s AR B A RO ALK RO AN 1. T A

J S o AT X IR AL, B (D IR LS

R e B g
?L 2 ~ 1 LR
. % .

o AR B AT PR L

—RIRERBLRIE A K LR T AR

—»shows hyperplasia and engorgement of mitochondria as well as fibrillolysis

B3 FHERROMBLREFBRIENRER

Fig. 3 TEM images of myocardial tissue in rats of each group



=944 s

Chinese Traditional and Herbal Drugs

F43% FS5H 20124F5A

1 000 bp B-actin

800 bp

500 bp
c-fos mRNA

250 bp

100 bp

M 1 2 3 4

1 000 bp
B-actin
800 bp
c-jun mRNA
500 bp
250 bp
100 bp

M-Marker 1-#8841 2ARFIEBEAMOAA  3-mAEBEH RO NG 4-0 4L
M-Marker 1-model group 2-low-dose SBP group 3-high-dose SBP group 4-control group
4 FHKXBROAELAF c-fos 0 c-jun mRNA RiE

Fig. 4 Expression of myocardial c-fos and c-jun mRNA in rats of each group

F2 BEXROMALR c-fos #1 c-jun mRNA RiETL
(x+s ,n=10)
Table 2 Expression of myocardial c-fos and c-jun mRNA

in rats of each group (x +s,n=10)

e/
A5l it .. c-fos mRNA c-jun mRNA
(mgkg )
pagiidl — 0.110340.0312  0.1031£0.0310
i - 0.685940.0902  0.805840.091 5

BEAROH 225 05276+0.08317 0.681 6+0.078 2"
45 0.412 240.034 27°440.531 440.042 1"**

SHRALEEE: T P<0.01: SIGRRBFERLAALLER: “ P<001
*P<0.01 vs model group 22p<0.01 vs low-dose SBP group

FIROMAAKRBOMAZLN I T BRI FREEL
RO B2 AT (P<0.05). sl B A0 A S
AL, I I RRIEFRA R BEFK (P<
0.05), &R W& 5 F%k 3,
4 g

IR TR, V2 FFAEAL 8 5 A A O I 454
R REN R, SLRIA O N As S A7 7K D REAN 4
D HOENEY K. REIRAR 3 —ANF
RUFFEAL O o« VP2 FFEEE R, A O UL
I PO T D REA A 5 IR e R G, 1f 5 Al
Ak Child 73 2 A R PN AS TP 22 IR % PR E AT K

%3 T|EARCHMELH CTGF. 1 BEERIE (x+5,n=10)
Table 3 Expression of myocardial CTGF, types I and III collagen in rats of each group (x +s,n=10)

Moo FIE / (mgkg ) CTGF I B i I AU I
X — 0.041 2+0.002 1 0.060 10.002 4 0.042 64+0.015 1
i) — 0.221 0+0.023 5 0.196 7+0.025 3 0.178 2+0.021 4
BRAEROHR 22.5 0.158 70.032 0™ 0.162 8+0.035 6 0.147 04+0.032 6

45 0.104 9+0.030 6"

0.1279+0.023 7 0.111240.026 8"

SHRANE: <005 "P<0.01; SIEAREEEOLALE: “P<0.05 ““P<0.01
"P<0.05 ""P<0.01 vs model group “P<0.05 ““P<0.01 vs low-dose SBP group

R ST A R 5 A A AT SRR 48 R AN 3R - 1ML R
oKX -TEE ] RS (RAAS RG0) i BEWOE, 19 [ 7
RIEW R AL S TR A O LD REA
A P EON L EE PP TR KR B LU e R
R, 3T R A JULS 1 5 M 22

H AT T 5 B0 JULFE g 2 BT ASE A 1 0 JUL G K
B RIEREERAO, LR — RPN

I3 TR S BCL ST . DRI AR 1 .
TEHRES Lo LTRD i 20 i AR o 5 i ) R e 5 74
JGE L JLTARSE, DURRFE SR P feE, —H =
H B TR, E S SR TR AR A
OV RY A PRI DA BRI T RFE. LK.
SEAALCYLAL IS, SR Lo L) 2T R I 45 AT
B fipp 2 RIS A A IR o Lo ULTR) SR Ji 48 22 B
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.i\'\l ] ‘vk \ kB 1\ 1 BRI 2 -
ny
2 A |
P
i S X
\
\
e R 3 DR AL e ) A R0 L xof FR
— RoRMERIE

—»shows positive expression

5 REAXFROMBL CTGF, 1EF0 NI B RRIX
Fig. 5 Expression of myocardial CTGF and types I and III collagen in rats of each group

DR, SElEOEFEMFROILTLEN, 5% T
UhReksEng .

H i &I CTGF 5L WUEE AL I A AR FUR e i 7
it EEAEMT . CTGF BERI LR 2T 4k 41 i
£ BN A0 IS s S A L R A, 5 S i b
FRIDURRRI G R 2L R 2400 LT 4 40 i 52 5]
CTGF HB4J5 4= Th RE RN 2 AL A ese A T 4k A L
RSN M, 1 G R TR S e ) S
CTGF i FLAT (i 3E Bl 21 24 240 Jf 1v) 21 24 3% 2 B 1 2 P
WIVER, MmiAlEAn i 2 5 58 i A 45 S /i, (23t
O JILTRLT B o

Rl I (40 i DR 34 RE S R 0 B Y A5 SR 5
AR U LI c-fos AT c-junt™, 54 Fos
H A5 Jun 85 AT AR5 B YR R AR I Sl
WHEEH (AP-1). Fos fR 4 Jun &1 C REBGHLIX
WAL S AE AP-1 HATHES R im e, iz i 3L

by 20 5 B A AT TR DR R S o IR A Ak SR )
ik v HE S B RGN AFAE 1] -4A 3 i F
RAAS ARG LS, M KK 1. N #2541
S S PV G 5 A =T N 1111 K= 3 -1 1S | 53
Z O] O LS 2T 4 40 i P B L JE TR (e-fos
c-jun JED Fik, s AP-1 &M, AP-1 @i
O LT 440 5 B CTGF 540 g A 1 F Eee L
o0 R E) R SRR A, R AL

AHIFE I, W Pt A K R Co LA A B B
A, TR A LA MR K 1) 4T 4 1 A
B IO LR AL, SRR FFREAL PR IR R A K
JRIEEIE AL . B AL RO B £T 4k, O ULEL
A5 1Y, T R SRRl CTGF iA 3 2 1 B
AR, R W LT 44k T S B0 LR R SR 6 A
HAEH AT e 5 O NP BN LR 3E4b. CTGF 3
KW 2 B YA
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A RIS R I B A OO R LA A JULIE JEE
RO E EMAE R, JLAE AT R ) 2R
F A B R B 2R S A (R0 AL YA
J7 e, RN YEREEJC W] s, (HO L 25
BRFAG F R B SRR O LA B RLIE R, CTGF
S UL T R SR R IE KPR T A R (2 3 T B
i AP P D0 B R R LA o R R AL B0 UL A 1
YRR, LA C L R) 5T e S B4 A= A FH o] e b B
PR VLN 051 5 1 40 B PR 7 S 380 R L R
T R AN AR Tl I 5 I AT AL
FERE S FRAGT TR 0 R RN RAAS REid B
WOE AN WU o 28 i 1) it B A AR VRIS
JH £ AR BRC LA 2075 BT F2 T A OV UL 21
BIFFER . CTGF & 18, TIT 29 i R 5 /KT3I
F B RO IR AL N, RIS RO
FTF T A K SO UL 5 J 38 A RO UL A4 (1)
VBRI AT SO R A5, TR R SO VL E
Fa/E P TR) AT i 2 1R AH G

TEAFE R, A I PR 52 B A LB 7 TR
FEABITIEVES 28 ki SR PRI 4550 H
U, AHFSIN & T B A AL RUVA YT R K
JHF AT AERERE IO AR, T8 s 77 B A O ALY
I I R R 2T AR B A AR A R AR o B A T Do AL
) AR, W B A R0 FLIR T T R I AL 1 TE B
FAEM, RFE B A RO AT e T e R B iE I
FYAITER, AR RS R R4 212
M Bl o g . ARSI G, kD
WEFTINCARESE, 177 VA BFET 44k A7 5 3 oL
P DS O 3E 2 TR AR L DG RN s 1E— 20 W

g bpmik, WA AT YA R B R N,
YA R T R AR, B R Ao Il 4 5
FroRDhRERENG, B P EUR IR LU I A 2R
Ko B RO M BE R I O LR I T e LA
BTG A AR, B LA LRI T AN
WrR N, B SR T R N T A R VR T
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