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Abstract

AIM: To investigate the effects of the blood-
activating and stasis-eliminating traditional
Chinese medicines (TCM), including Yigankang,
small compound of Radix Salviae Miltiorrizae
(scRSM), and Radix Salviae Miltiorrizae (RSM),
on the proliferation of rat hepatic stellate cells
(HSCs) and expression of tissue inhibitor of
matrix metalloproteinase-1 (TIMP-1) mRNA
induced by interleukin-13 (IL-1p).

METHODS: The activated rat HSCs were cul-
tured in vitro and then randomly divided into 8
groups, named A, B, C, D, E, F, G, and H. The
rats in group A served as the controls, and those
in the rest groups were treated IL-1p (10 pg/L),
IL-1B (10 pg/L) plus Yigankang (2 g/L), IL-1B
(10 pg/L) plus scRSM (2 g/L), IL-1B (10 pg/L)
plus RSM (2 g/L), RSM (2 g/L), scRSM (2 g/L),
and Yigankang (2 g/L), respectively. The prolif-
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eration of HSCs was detected by cell counting
kit-8 (CCK-8) and the expression of the TIMP-1
mRNA was detected by semi-quantitative re-
verse transcription chain reaction (RT-PCR).

RESULTS: The proliferation of HSCs and ex-
pression of TIMP-1 mRNA in group A were
significantly higher than those in group F, G,
H (1.291 £ 0.09 vs 1.055 + 0.105, 1 + 0.07, 0.883
*0.06, P < 0.01; 0.591 * 0.064 vs 0.493 + 0.088,
0.458 £ 0.076, 0.356 + 0.046, P < 0.05 or P < 0.01),
and they were markedly lower in group H than
those in group F and G (P < 0.05). The prolifera-
tion of HSCs and expression of TIMP-1 mRNA
in group B were significantly increased in com-
parison with those in group A, C, D, and E (1.575
+0.017 95 1.291 £ 0.09, 0.906 + 0.09, 1.015 + 0.081,
1.097 £ 0.038, P < 0.01; 1.369 £ 0.097 vs 0.591 *
0.064, 0.694 + 0.078, 0.854 + 0.05, 0.898 £ 0.12, P <
0.01), but they were notably increased in group
C than those in group D and E (P < 0.05).

CONCLUSION: Yigankang as well as scRSM and
RSM can inhibit the IL-1B-induced prolifera-
tion of HSCs and expression of TIMP-1 mRNA,
by which it plays a protective role against liver
inflammation and fibrosis. Yigankang is more ef-
fective than scRSM and RSM.
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EABEWHECM
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e

2 g/L(H4R). #n25)524 h, B A & it HoR
| &-CCK-84 M &-2EHSC3S 74, KA F &
RT-PCRZ %4 & 20HSC TIMP-1 mRNA#
FIA.

R AZEHSC¥S 74 A2 TIMP-1 mRNA & ik 7%
FF. G. HZ1(1.291£0.09 vs 1.055%0.105,
1£+0.07, 0.883+0.06, P<0.01; 0.591+0.064
vs 0.493+0.088, 0.458+0.076, 0.356+0.046,
P<0.05:P,<0.01); HAHSC3E A A= TIMP-1
mRNAF AR TF2AF=G2A(P<0.05); BZLHSC
3 A2 TIMP-1 mRNA kX3 2 5% TAH
(1.575£0.017 vs 1.291+0.09, P<0.01;1.369+
0.097 vs 0.591+0.064, P<0.01)#=C. D. E#1
(1.5754+0.017 vs 0.906+0.09, 1.015+0.081,
1.09740.038, P<0.01; 1.369+0.097 vs 0.694
+0.078, 0.854+0.05, 0.898+0.12, P<0.01); C
JAHSC3% 78 A TIMP-1 mRNA & A AK T DA A=
EZ8(P<0.05).
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i S R A% O E T I Al R 12— B iR
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1.1 A4t BTALIRGI AR CFSC H 26 [E Greenwel 2
PEAEAR I I, H AR AL IHSCs, MCCL i
RN AR AL R B 4 29 IRl 15 SR A 4 i 19
AFAAENE, RO AF T IL-1B80 1 5[
PeproTech/A wl; ¥ 4 B 1 £ 71 £ -CCK-8(cell
counting kit-8)J1 [ H AR A 24k R A6 20T 5T
Ft; W S R S I Promega /A 7], RN A$E
IGRAA(Trizol)s TaqDNAZE AR, ANTPIYIHH
JE R FE A TIMP-1F1A4 2 M GAPDHS | #)
H AL P8 H B A T A G RPMI-164015 775606 H
Gibconl, B A ML I F LN DU 25 A4
i A E A KR A TR R E A
P2, g, HE. 72T ARSI M2
NS I HRBYLL.

1.2 7%

1.2.1 P HH & EHRIEHR, REZ =X,
UMD B, BT 2SR AN B ALK Ay
WRARLTW IR B O £ UG #c1 2 3R I
950 mL/L LRE4° CYIE IS, EBRE sy,
T AR PR T A 28 R AN A J SRR A
B PR AE A, 710 mL/L#T A= 24 I 1
RPMI-164035 75 e B T i B, 4 M i
FHUERS I D8, 1100 P00 56 4t FH 5 o W e 65,
A T HOE A UK 195 % .

1.2.2 @iasfc R RO T A T IHS CAl
M AR E 95 5 2R 5100 mL/LF A= 2 1 i

100 KU/LT5% %, 100 mg/LE5% 2. 4 mmol/L
B 1 mmol/L HEPESIFJRMPI-1640%% 7%
W, 37°C 50 mL/L CO,51F FE:FE. A4 i 5
B EUEOIR AN, 2.5 o/LIBER (RN AL R
DAL @ 344K, 24 hifil, 72 hiF AR FLLR
SN

1.2.3 IL-1BA= & AT B T FHS CiX & KALACH)
HSCLL3.5X 10" /LK 100 nLEzFpT-96 7L
5 mLEERNT25 mLES IR, BiRfhin e &
A 180%-90%I -5 I, FEHEFRML, #7510 mL/L
BB I IR PMI-164015 J2 M 4k 8215 9512 h,
g R IE AR L TG, W b3, a4 A8
41 (D)XF I ZL(A4L), I 10 mL/LH A2 i i
BEFEWG ()IL-1B 10 pug/LTTRALBAL), n&IL-
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1B 10 pg/LI10 mL/L#T A4 135 55 980 (3)IL- 2r LGRS
. N AXRR 5 i
1B 10 pg/L+aiftRE2 g/L+Hidl(Ccdl), m&IL- e N
1.5 AFFRIR T WL

1B 10 pg/L. ziATFHE2 g/LI10 mL/Lg A2 1
T BTG (DIL-18 10 pg/L+/hET52 g/L T
AL(DAL), IEIL-18 10 pug/L. /NE 52 g/LIY
10 mL/Lg AR A s (W RE IR (5)IL-1B 10 pg/L+
P22 o/LTT4l(E4]), I IL-1B 10 pg/L.
2 g/LFFZ 10 mL/L# A4 5 B IR (6)
F122 g/L(F4l), In&E++22 g/LI10 mL/Lgi A
A IMH BT IR (7)/NE D72 g/L(GAL), I/
252 g/LI10 mL/LAE 2R i BB F790 (8)
i HE2 g/L(HAL), I a2 g/Lif1 mL/L
WA LS M RE TR, 4R EERE 9724 h
1.2.4 7 m et 6K 5 &-CCK-8#4&MmHSCH
7 AR T 964U 124 h)E, REFLINA
CCK-8iX 10 uL, 4k2:855%3 higfEf bR b
BLEN450 nmIROGEE. FOGIHA KR, TRdl ik
AN EEAL, R ALIAED.
1.2.5 ¥ 2 FRT-PCR&AEMTIMP-1 mRNA % &
(DRNAHEE: HIRNA#HIR A G ) ZK
TEM A D B S MHS CI B RNA, 4>
JEHERE VM ERN AT 8 KA, A /A 1503 7E
1.8-2.02[H]. (2)cDNAM A I K25 nLiidk
SR NARZR, WEFFIIRNA 2 ug, M-MLV 30 U,
RNAFRGHHIFI20 U, BEHLT #7100 pmol & if
dNTP(10 mol/L). 5Xbuffer, 37°C /%60 min,
70°C 10 minKiEM-MLV. (3)514: TIMP-1: E
Hi514)5'-TCC CCA GAA ATC ATC GAG AC-3',
FIE51)5'-ATC GCT GAA CAG GGA AAC
AC-3', F 88 BLK329 bp. WEIRGAPDH: |
H7514)5'-GGC CCC TCT GGA AAG CTG TG
-3, Ff514)5'-CCG CCT GCT TCA CCA CCT
TCT-3', ¥ #8 F Bt K239 bp. (4) Ly #HPCRX
N NARFR 25 ul, WE cDNA4 pL, 10X
Buffer 2.5 uL, dNTP(10 mol/L)1 pL, E. R
S1%)(10 umol/L)#%1.5 pL, Taql§2.5 U, K4
%25 pL. PCRIZ MW AE0.2 mLi#HEEppendorf
HE17, HGeneAmp 96007 PCRAYY 14, PCR W
ZHCh: 94°C 5 min, 2RJF594°C 45 s, 56°C 35 s,
72°C 45 sB5MEIR), 72°CHEMS min. (5)F5E
HOHT PCRAYITE20 o/ LR it i L vl vk
Jii R 1% R BT DN A S HEA TR 25 P 141
W5 K JEAE, FJHTIMP-1/G APDHK A b %R
TIMP-1 A R IA .

eit A3 Kods A £ A ifE 22 (mean
+SD)%E /R, FIHSPSS 1103 MHHEATSe i1 4
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WAL B FFRA: G P20 NE S e 250FER4L. *P<0.05

vs Héﬂ, °p<0.01 vs AZH.
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Al

A B C D E

B 2 HAFREFEIMERPZXNIL-1pRIEIHSCIZTERIR
0@. A: WHIAZL B: IL-1B4L; C: IL—1B+25ATEEAL D: IL—-1B+
F2/NETTH; B IL-1p + FFE4H. 'P<0.05 vs CAH, *P<0.01
vs BZH.

M. 2 1] BL R ] FL N 325 22 70 T (one-way
ANOVA), f7 ¥ 2 H it D M /NE & 7 fH
TRHEAT P LA

2 BR

2.1 Fwm et # XA &-CCK-8¥MHSCI 74 A
AL FE AR (1.291 £0.09) W &t i T F4H.(1.055
+0.105, P<0.01). GZ(1£0.07, P<0.01). HZH
(0.88340.06, P<0.01); HZHWL A B BAK T
F41(P<0.05)F1G4(P<0.05); FALMGHALH Ltk %
TG 25 PE(P>0.05) (I 1), HF S & ¢ 45 3 1l
s 25 e HIHS CI A, 5112 a2
/NST T AR LA 7 20 T A et iy, ILPUIT AT
YA AE FH B, BAIWOGBE{E(1.575+£0.017) 8]
B TAZH(1.291£0.09, P<0.01). CZH(0.906
+0.09, P<0.01). D#(1.015+0.081, P<0.01).
E41(1.097+0.038, P<0.01); D4l. E4l@& T
C#(P<0.05); DAL FEL M b 2 5 6 W& v
(P>0.05)(&12). iIESE T IL-1BHEHSCHES 1, 15
FLAE F BE Bk 2 JHF 58 46 0% i Ak Jis v 24 B, JF
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40 7 8 3 A Y
AR BA 3G 3%,
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A Marker

329 bp
239 bp

3 BLAHSC TIMP-TMRNAZRT-PCRFA=#)EBRE. A: %1
4H; B: IL-1BZH; C: IL-1B+zafFREAL D: IL-1B+ M2V NE T
2H; E: IL-18 + M54, B M54, G M2/ NE T4, He 280T
FEA.

o
®©

- ad
bc
II II |
0 | l
A F G H

4 ARG MR PZIIHSC TIMP-1 mRNARYEZ
0d. A: MR F: S, G P2/ NETTH; H: 2T
'P<0.05 , "P<0.01 vs AZH, P<0.05 , ‘P<0.01 vs HZH.

I
)}

TIMP-1/GAPDH
o
N

o
N

TIMP-1/GAPDH

B 5 HAFREEMIKHEPZANIL-1pRIBBIHSC TIMP-1
MRNARIABIEZNA. A: X FHAH; B: IL-1B2H; C: IL-1B+24/F
FEZH: D: IL—1B+FH2 NE T2 B IL-1B + FFE4H. "P<0.01
vs BZH, “P<0.01 vs C4H.

2.2 ¥Z FRT-PCRAMTIMP-ImRNA £ ik
TIMP-ImRANZKIEAZ TIMP-1/GAPDH(0.591
+0.064) 5 T'F4(0.493+£0.088, P<0.05). G
2H(0.458+0.076, P<0.01). H#1(0.356+0.046,
P<0.01); HAML TF4(P<0.01)FIGL.(P<0.05);
FALRIGALAH LE 22 7 0 16 35 PE(P>0.05) (K13, 4).
I B f R A5 5 1Ak 955 b 25 1] DU H S C&
IETIMP-1, i JH AR H 5 T 2 2 it
Z/NE 7. BH(1.369+£0.097)0 B A4

(0.591£0.064, P<0.01). C%1(0.694+0.078,
P<0.01). DZ(0.854+0.05, P<0.01). EZ1(0.898
+0.12, P<0.01); C41W] BALFD4L(P<0.01)
FEZ (P<0.01); DZLFEZ AT 8 2 1%
FE(P>0.05)(F5). UESE T2 HSCRIATIMP-
ImRN A M TL-1 B RE AT EF 44k ¥ & S (AL 2
—, g JHF RS I AR5 24 R g AL 1B
XA R R PO i eEH, OF B4y
T RERAE W 2o T PSR 2/ N T

3 171E
BOGMHSCREA S T o IR . R J5UpE
EE. EAZHSECMM 40 ks, #
JF £ A0 1R R 2R B v ke B AR Y. HS C
(W0 52 22 Tl 4 M DR 1R 42, A A AR K A
F(TGF). MIEIRIERF(TNF). A%
-1(IL-1)s 141 E-6(1L-6) I /MR ATAE
K7 (PDGF)%, HSCs X ] 70X L4 ffa 5] 1
IRl E R BUR AR R AOIRAS. IL-1F 250
Tk SRS I 98 SR s 2 PR = A= T i3 20 AR £
YAk 1 e, JEHLH 3 228 (2 HEH S CHE Ak Fr 4
Az, FHIECMBEfiR. MMPXTECMA | i [ [ i
1EH, 2 TTECMZ) A 47 1) f B 21— Kl
2. HLC R IN202 FMMP, 7] 501 i i il 3 524
FiMMP-1. MMP-8HIMMP-13, LT[ T .
1. MIEYEE I P B (MMP-2. MMP-9)1: 5
WA A 5 DU M T il o AR IV IS Ity WAV
RIS, ARG B FE i, e SRR LA T
JORE I T« TIRY e Dt oAy 3, o e b 288 8 D ) g
N ELEMMP-1, i {2 EMMP-13.
TIMPs AMMPsHEFPEFIHIE 1, 7] 5MMPs&
A, LA D T ER IR MM Ps-TIMPE &1K, M
M BLWTMMPs 5 R4, & — e s fa AL
il F 22 AR DS A Al i R R LA SCIEMMPs
TIMP [ RE R 5%, N2 o 21 e Ak dE 7. =
PWHAHIL-18. REAEKETF. PDGF. TNFa
2 BRI et al” WU RILIL-18 1] [ I 458 K
FHSCHIMMP-3. MMP-13. TIMP-13£ K ik,
AR K MIL-1BATHS Cs BB AITIMP-15E K % ik
KA TIIST, 45 RIL-1841(B4]) 5 x|
(AL EL, B4IHSCsH%i(P<0.01) A TIMP-1
mRNAKIEP<0.01) AL W] B HgsR(&2, 3, 5),
UESE T IL-1p 0] B S Ak X BUHS CHE 5 A TIMP-1
mRANZKIE, B4 AR 4R 40 i SR

Bt 55 £ 4 A 1) R R DL 3 1 1, &1
b e yr BN P RE. H T2 BAR R P AT 4L
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VE2. ROKAIR . D-7 8. CU n] R A 24
JrRze mEAIE K, K2 BRF5esb p B2,
DAV AL 58 0 b B 253897 i PRI L JFEF
Yty e, HZ 8k, Wont RiF&E#, &
Shy P AR TSR B 6 AT 4R AR ML TR I8
N T AR, K 2T AR e LRI — AU g 21,
ZH AL ZHN. ZRENGEIEHENSS%
T I AR T 25 7 R AT i A R s 22
977 “CaERE” R b B LA R AL
SRR 2 50 R O 0 LAPE 20 iR 7 18 v
JH90 LT R 1A 805 70, HA W B 4F
YEAAE T, RPTHEY CAESE “ 2 HTRE” R
IAMHHSCIE . BETE X AEHS CIMT-IEH,
T B ANHIPDGF. TGFSAE 4T 44k 40 i [H
TR Ple g b (e i J b Al 554
R AEHLPUF AT i h g 15220 BAr G 5%
Wi JH- 25 4E 46 1) o — P 5 ——MMP/TIM PR
R, MR 2 JFF RS 0G 1f Ak g5 P 2556 K BH S Cs i
B X TIMP-1 mRNAZRIA 5% DL K Houf ok
IL- 1B K HS CHs M. 45 R R X HSCs
G AL TR 25 P F 2 (F ) P2/ MR T5(G
A1), FEATHE(HAL)JEHS CH G BI% T4 B 41(A
41)(P<0.01)(K1), TIMP-1 mRNAZF A AL TX}
HEAL(P<0.055%P<0.01)(F&4), it B 2 T HE 53 1
A b 2538 LA HIHS Cs I A TIM P-1 £ ik &
P AR EACE R, 0 T 3E— PR HIL-18
KR A = R R, BATT I T %
TL- 1B TR A HS Cs(B4L) N FH 25 T HE(CHL).
FrZ NG T7(DA) FHZEA) AW, 4R
WoRC4. D4l. EZHSCsHFEY W B TB
41(P<0.01), TIMP-1mRNAZi% th ] A% FB4L
(P<0.01), Tt BH 2 JFF 48 3% A8 v 25 R 244
HIANEEIL-1 BRI HS CsE A R TIMP- 143 .
PLEBIFFE R B, 2 P R 45 it I A 9% v 2 LA
KLt Dk, HEZEPLHE M HIHSCs
WFHATIMP-1 mRNARIL. AERFET4Etb 8%
o, MLVETL-1B7K T Fifi 5 BT 21 2 A0 R BE 1 o 1
JHF S 250995 B0 21 4 Ak 199 7% R R v S = 0
PATTAT CAHEM, 35 A5 b 2 n] fE S i I TL -
1BHIAE L R AE LB R 4ty 3%, A et —2
WFFT. (EAFE R e L EEE BoR S, S
N B REIPULT 4 A AE S 55 R AT W 2
ZE5, S TR HIHS CsB44E /2 TIMP-1 mRNA %
ik AE B B T P2 (P<0.05) FI P 2 /N &
J7(P<0.05), M2 51207 —FHAEMIF LW
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22 R (P>0.05). Ut B LLPEZ 0 A 13 i AG s vh
)7 -2 IR BT AR AV E Tt T P2 5 2
MPrZ/NG 07, 6 R E B S
PRAC 2 X — RS, 2240 B0 R . A IE 55 T 2
JFBREIC 58 AT 7 (U7 4 Ak Dk B, LRI %
T I B, g TR 0T £ A Ak 2 0 PR AT O R
ET BRI, PR U A 4 2
IV EAE 2
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