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Abstract

AIM: To observe the change of tissue inhibitor
of metalloproteinase-1 (TIMP-1) expression in
carbon tetrachloride-induced liver fibrosis in rats
after treatment with Chinese herbs compound
Rhodiola sachalinensis (CHCRS).

METHODS: Eighty healthy male SD rats were
randomly divided into 5 groups (n = 16, for each
group): normal group, fibrosis group, CHCRS-
treated groups (using high-, middle- and low-
dose CHCRS, respectively ). Liver fibrosis was
induced by intraperitoneal injection of carbon tet-
rachloride (for 8 wk). CHCRS was given intragas-
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trically twice a week while fibrosis was induced.
Animals were sacrificed at the end of experiment.
Histological examinations were performed after
hematoxylin and eosin staining, and the fibrosis
was classified into stage 0 to 4. The level of he-
patic TIMP-1 mRNA was determined by semi-
quantitive RT-PCR, and the expression of TIMP-1
protein was detected by immunohisfochemistry.

RESULTS: The extent of liver fibrosis was
above the 3™ stage in most model animals, but in
CHCRS-treated rats, it was obviously degraded
as compared with that in the model group. The
level of hepatic TIMP-1 mRNA was significantly
higher in the model group than that in the nor-
mal group (0.858 + 0.052 vs 0.615 + 0.067, P <
0.05), but it was markedly lower in the CHCRS-
treated groups than that in the model group
(0.740 + 0.081, 0.704 + 0.032, 0.695 £ 0.030; all P <
0.05). Immunohisochemistry showed a signifi-
cant increase of TIMP-1 in the model group as
compared with that in the normal group (0.356
+ 0.052 vs 0.121 £ 0.067, P < 0.05), but a notable
decrease in the CHCRS-treated groups as com-
pared with that in the model group (all P < 0.05).
Meanwhile, the positive expression of TIMP-1 in
liver tissues of CHCRS-treated groups was still
stronger than that in the normal group (0.298
0.08, 0.256 + 0.032, 0.213 + 0.030; all P < 0.05).

CONCLUSION: CHCRS can efectively inhibit
the expression of TIMP-1 in CCl-induced fibrot-
ic liver in rats.

Key Words: Chinese herbs compound Rhodiola
sachalinensis; Liver fibrosis; Tissue inhibitor of met-
alloproteinase-1; Immunohistochemistry; Reverse
transcription-polymerase chain reaction
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WA B A
PHEFAFR
A EKR. %3
fi 470 BT 4F Yt AE
e 4F 8 {2z
WA F R
T4 AL BT 4147
+ TIMP-149 & i%
S fT 0, % RIE
NEGARIE.

ik 4 8 SDR RSO R AL 2L (1)EF
R, QT AR A, VA F LT RG
FFLL(HL); (4) AT Lo R P Hl (M),
(5) A7 4o RAKA ZLA(SH), #4116 2. VA
CCl, ipiEifF K AITF L 4edb, A7 a5 R T
MRAEEBEGR L TE T T REY, £
Xt B L2 T AL se e £ B2 3 Kip, 8 wkEE
Itk RuT AL E 4, G B AT IR 2L A HE 4%
0-4 A7 FI AT LF EALAR B, B A & ZRT-
PCRA& M FF 28 42 % TIMP-1 mRNA# £ 5 H AL,
T %, 9% LB A BT 20 47 & TIMP-1 44 ik .

GER: AR K R4 e A2 AL T2-44,
AP Ko E3MA L, EHaz R FHaA
K BN L AR A R IR, RA VI pik
348, BEAVZA K BT L4 P TIMP-1 mRNAK
3 F EF 2R L(0.858 £0.052 vs 0.615+
0.067, P<0.05), M & 7 ¢ R T A K RAF2A
£ #TIMP-1 mRNAZK-F(0.740+0.081, 0.704
+0.032, 0.695+0.030) 2 F 4k T A A 2834
P<0.05); A28 K FAFLALTIMP-169 Ak &
ik B E R TR AT 2H(0.356+0.052 vs 0.121
+0.067, P<0.05), A 7 4o X F R 4047
FTIMP-144 Fa b % 1%(0.298 £0.081, 0.256 +
0.032, 0.21340.030)8A 2 3% T £ AF B 4H(3H
P<0.05), 125488 20 B % %, 53 (P<0.05).

8 P E o w RALA &R CCL ik 399
FF 47 Y K ST AE P TIMP-189 &k

XA BFHLARK; FFAEMN; TIMP-1; REdH
ft; Wi 7% TR A B RE L

NRE, PRZE, KEHE. EDAKRN KBS AL
PTIMP-1FRIABIFND. WRELNHLRE 2008; 16(31):
3543-3546
http://www.wjgnet.com/1009-3079/16/3543.asp
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< R 1 B 4L UM I 1 (tissue inhibitors
of metalloproteinase, TIMPs)J& T £F 44k i #2
BN 7, B A S o< s £ i (matrix
metalloproteinases, MMPs)iGi LI, fhal L
MM PsAEILA &5 i 40 L3, BT b i I
gh O BHIEILTEAL. MMPsTG A2 40, 41 i /38 5
(extracellular matrix, ECM)F&fi# kb, 76T P it
JEUTRA, TE T 4EAt, i TIMPs{E 421
(¥ 2 35 7K 7 1) LA T 2 4R 2 1 i An R U,
ASCLACCL A IR BT EF YR B2, JeA ]
N S SCTERZ IR B S e e AR, BL4:
J B ML SR TR 1 (TIMP- 1) g #EJE DA, el

TIMP-1KIEK -, MEE 740 5 R4 CCL %S
KU A1 A A A 2 i Js AR e s, DAaE— 20
R 7 4L S R P AR 4B L.

1 #RRT3E

1.1 ## @5 8 SD K80, 45 & 180-220
g, HEEARNT K= sy rhode gt DSk
(CCLYE B REA ) Mt T 53 . &
VAR ONIE ISR EPIEIER S e Rt/ NS o 1
] RN AFEH N G S 15 7 s il ) 2 A
SEFSEMBIA 777 . TIMP-1_E R355 14 M %
PUKRTIMP-1—Huh EigAy TR A A &
P BRI A AL B (H R PR AC R S 58 2H A K38
REHTHR M P TR At b A R
R R A7

12 Fik

1.2.1 o4 {5 & SD K80 HBEHL I A 54: (1)
IEH R () A R A (3) R U7 41 5¢
R mAL(HAL); (HE AR T HHERLAM
H); 5)VE T s RAGHIEAL(SH). FF216 A,

o1 1) 58 75 [N 3 L 225 (P>0.05). HCCl, ipikifs &
KB4, BT 100 mL/L CCL (M
i)l mL/kg, 1K, 38 wk. BT 50K+
THEH A 38 A5 11 [ I8 45 1 52 07 41 5 Rig (W JE 60
g/L. 40 g/L. 20 g/L, F#10 mL/kg, & F2IK,
L8 wk), AT YAl RS 70 4 35 5 () i 37 2E B 3R /K
ig, 10 AT 55 s Ao vt R A 3 R /K ig b B
FA K BRAE G —IXCCLVEST 548 hAbdE, #5
JHHEHI40 o/LH i ] 5, BE 0w 3R &, HoRAR
A THH i F1)-80 °C YK A RAT-

1.2.2 FHRBFEE: V) HHER (A,
F20004E7E PG 22 2518 1 i P AR IS 2R S AL e
AR oy R SRS BT I8 1
JFF 98 53 253 WHAR YRR J 5 IF 7 i AL R P,

1.2.3 RT-PCR#&M AF 2842 # TIMP-1 mRNA:
TRIzol—JVFHRINAZUARNA, BRNA K 5%
JcDNA, PCRJZ . HU10 uL PCRY I =HmA
25 g/LIRCAETRNRRE B, LI80 V/iemH Hs L
PK50 min, 7E584ME T AT DLAH Y. (19K 52 1) H f 5%
DRI RN P 25 B9 18 2%t , 4 FELK 45 SR L8 Tkt
AT R GE R 4ty HEAT 3T, A4S GenBank 3
e, N HPrimer-33CF BT H LR )9 38 5 ]
Y. TIMP-1: _Ejf: 5'-CTT CCA CAG GTC CCA
CAA-3', Fiif: 5~CAG CCC TGG CTC CCG
AGG-3', KJ¥238 bp; GAPDH: _Ljif: 5-CGA
CCA CTT TGT CAA GCT CA-3', Riif: 5-AGG
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[EBNIRA 0.587 +0.058 0.615+0.067° [EBWNIRA 0.093 +0.058 0.121+0.067°
yERitLA] 0.586 + 0.042 0.858 + 0.052° il LAE| 0.099 + 0.042 0.356 +0.052°
S#H 0.587 +0.031 0.740 +0.081° SH 0.096 + 0.031 0.298 +0.081°
MZE 0.588 +0.042 0.704 +0.032° MZH 0.095 + 0.042 0.256 +0.032°
HZE 0.590 + 0.032 0.695 + 0.030° HZH 0.094 + 0.032 0.213+0.030°

°P<0.05 vs IEEIIBAE; °P<0.05 vs BRI,

GAPDH
TIMP-1

B 1 FFALADTIMP-1 mRNARIXBVEIZS LK. 1: DNA
Marker; 2: #8020 3: IEHXSIRAE; 4 B 52 5 R AR,
5. FIGLLSERAFEA,; 6 B4 S REAIRA; 7: Bk
EHIR; GAPDH S TIMP— 1751k,

GGT CTA CAT GGC AAC TG-3', KJ&#500 bp.
K25 uLif) ik &, HhPGAPDHY H ()5
RIS 10 FE 4 0 1 pmo /L. J W 45143 ) 2 -
94°C 2 min; 94°C 30's, 55°C 30's, 72°C 50 s, 28
PN (L 2 IR TGRS B B R 52 30 45 1F); 72°C 7
min; PCRy=#) & 5 5 it s FE vk )5 i Bio-Rad
Gel Doc20007! I B 15 72 48 16 45 9 FH Quangtity
OnefRAF T IE PRAH T AL

1.2.4 %97 LAALH M AT 20 22 P TIMP-1: 3", 3-—
FILRIKENE (DAB) 5V ML Z HH TIMP-1,
BARTIEQUR : A0 ) &0 M oK.
30 mL/L H,O, /4R i PEI AL Al DT IR
h TAEZ MR A E S, F100 mL/LIEH 1L
3 B ARR R R PO, W 2000
4CHE . WG =M —Pr(HRPARid) TAE
W, 37°CHFE20 min. DABWL (A, FRARZE R 4,
B, DU IR £5 22 ph i A S — B AR AR B Mt

I BRI S AT RG AT K E i, TR R
Weidner /5¥%, XUE VLR, SCAEARAS 55 FEFRFH
PR RO AR X8, RS 1Em ST N A3l A
i, BCP B &Y A .

it F A K Hmean+SDE R, X
SPSS13.04 v A REAT 40 #7, Geivt J5 iR He

S
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*P<0.05 vs [EEIIIBLA; °P<0.05 vs BHIA

2 BR

2.1 BRF 4 et o 30 HICCL I Hip 2 48 . 1
RYZH K BRISI TR J I 41 24 A0 5 S P AL, 2T 4
POREFEAE2-430 2 18], 16 LK B AT 12 233 LA
RSN EAR SN PR DN W A XA i
RS ek, Wil 7R 5 1R 19 0 2T 4 A R 2 ¥
AR, E s LT AR B AR 1-3 3 2 a], 16 1
KB A4k E3 .

2.2 FF2A # TIMP-1 mRNA# T4 HiAIZH K
FATA1ZITIMP-1 mRNA /K5 0F H 4 8
FH W5 (P<0.05); 5 T7 405K T 4R BUH 41
ZUHTIMP-1 mRN A KPS R 4 3% F%
fIK(P<0.05); &5 L5t KT A A TIMP-1
mRNAZKFH8 1E 5 41 i 51(P<0.05, #1).

2.3 AF4AL P TIMP-1 £k 69 AL LR 1E 5 L)
R ] TIMP-1 254 597K PRk, BPEE5 &
BEOLF LR e e . AT A . T
Fean o, R ZID) T TIMP-1 /31K %
TEHOO BB 25 i, LA ME 5 1E 8O0 IR AL AR
bE, 25 A goil 2 8 X (P<0.05). BHPEZR L AL
B S A Y b b e B R, R BRI R
o, [R) IS 21 4 1) B P9 At o] WL 52 07 40 5 R B iR
UL TIMP-1 320K B 5 58 T 15 5 % 4l
(P<0.05), {HEHI L 8 29855, HAM HHA
AR ZE S Gevt 22 L(P<0.05, K2, Kl1-2).

3 e
JIFELAR 41 i (hepatic stellate cells, HSC)F2: JIF£H 4%
P A B JER 2T 4 5 41 A i 5 114 = 2 41 B SR
At P4 T 2 P T 4 A 9 o R v ) A,
TIMP-1 B AR A JE 4R et i R IR &,
ELTE HF £ 4 A 1 i Jok 1 bt = 22 1 i A
F. AEFFIE A, TIMP-1 3 3540 i ke Y5 380 1)
HSC, sz 8t a5, mid— R 5040 -7 11
H, HSCHWUE, KERIBTIMP-1, o] LLTERG
JEIE ALY B S MM P s i T b e 2 A5 1, B

mia £ BE
AR EER A
W, 2 LR
B tafb, P EHF o
A&, PRI 2 Ik 4m
HLed EACIE A, AR
B W a0
M fAE R, ATt
I ¢F 4 AL 35 4 o5
mEFTEEKX
B, EEER
IhER. Fh
*RIE.



3546 ISSN 1009-3079 CN 14-1260/R WL AMILZYE 200811888 $16%& F31H

W @) 1% 4 t b- :"'_"i - T

A X ART-PCR#A= ""'i; —— _t_ - ‘.___ -..n

%Eé’ﬂéﬁﬂ:#y}- - ::‘-\ - ;..“ : [ ;‘h [T

H RS uE B S y ~a :
. . [ F_ G" -

R AF w3 &AL K F - T i'*. = "* »

S x R LF % 5-.,;‘_ -3 T el ﬁ"

HCHF 48 42 TIMP- 1 G Nt L N

EBAKSYR, | e e = ;ﬂ-u i

H—2 &L, 25 . hn-; S & ? A

ARt —. e DT TSl

A e Y e P

2 FHALPTIMP-1ZRIA. A: IEFEXHA: B: IR C: B4 REraaa.

M M P [ il J5 [ BB ] e 5 Ak i i s
B S IMMPSTE &1 @ TR A, L
PECY WS R A TIMP-16E45 A FRMMP-14. 19
PAAMI T A MMPsIf A% L2k v k. —J7 il
T 0 S5 B (MMP-1, MMP-8, MMP-13%5)[{]
e AT e, U0 ) S R B T 78, TR Ay (¥ 4
i A ] J5E IR i, 5 BT A R R O R T 4 o
5 T A T B 0 S AT ) P AR 4 e 0
T, TTRESEF= A= 40 M A AL, [ B th Kd =
TIMP-1% 1 b7 A= 1 1 250 et 3 3O B 1 2T 4
2 ek oA i 22 b TR A R AR TR, T AN g
A s g A

SEWIEAR SN i EZ AR ¢S] [N 0):
FUBEE SE FLAT HUISHE I 5 27 40 /E T, LA
FHALHI L F5 Uk T IE 98 5, FHIHSC IR 5 55 3
b, FIHIET4E R R R, B AITIMP-IRIE S
R BE ) 5 P e D il 1) TR, I 2 3k 2T 4 e It
I REfRAE, 75> BRI A RINZ
W Z R B AT R0 AE F s AL HiZp 2
ST 5 R AL AL U TIMP-11) KA
WA LR, W IR AN FRIE.

AL N 2 EERT-PCR 5 S 4146 1 I
2, i MAmRN AL B 1 Rk K g 52 7 4
SRS L e AT ZR R TIMP- 13RI (150, &5
F RS 7 4055 R n] UL B v6 C CL A0 4 M T
LRYEdh, Bl ST AR RN, K RIF4Z

TIMP-11{R LB H D, WRAT TR, &
TIER A, Xt R R4 SR R
IHFITIMP- 1T, PRI ETUEALIT LA L d
H S CHE A I 40 1 [ 1 1A U JEA: 40 e T
XFTANHHS CHE AL AT 4L ) i B A R
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