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[(WZE] BRI EED A(Con A)FE TR/ RIFBLG M (-3 1, IR RS T Be MLl . 77 3% : SPF /b
FRBENL 3 1E 8 4 BT T6 2 XU PP 2 20 S B e 22 vy b IR s, BEE AR T dRIRGZ)E 2 h BRIER A 50, KA
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Smad7 1) mRNA Rl ARk, &R 5IEH A BB A IE RAEHEEC 3 o ALT, AST, LDH KX 4] 3% MDA, NO /K%
BT AN T-S0D /K- 1 2 A%, AT 41409 TGF-B,,Smad3 ) mRNA K 2K [ %35 I 3 F+ 4, Smad7 () mRNA 2K (4%

KB EREAR(P <0.01) MRS AL 14 JF IS A8 5y BH Wb 5 55 B A Lh A2, B J 25 3% 5 T O XU 24 T B 8 o 0T 6 /0N B0 JFF IO e
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induced by concanavalin A (Con A) in mice, and investigate its possible mechanism. Method: SPF mice were
randomly divided into normal group, model group, biphenyl group, C. zanthorrhiza rhizome high dose group,
middle dose group and low dose group. All the mice except those in normal group received Con A (30 mg-kg ")
by injection via tail vein to induce mice liver injury. The drugs were given for 7 days by gavage administration, and
the mice in normal group received the equal volume of normal saline. After fasting ( but water was given) for 8 h,
their body weight was measured; blood was taken from eyeball, and the mice were killed by taking off the cervical
vertebrae. Then their liver index, spleen index, contents of alanine aminotransferase ( ALT), aspartate amino
transferase ( AST ), and lactate dehydrogenase ( LDH) in serum and total superoxide dismutase ( T-SOD ),
malondialdehyde (MDA) | nitric oxide (NO) in liver homogenates were measured. Hepatic tissue was observed by
hematoxylin-eosin staining. Furthermore, real-time fluorescence quantitative PCR ( Real-time PCR) and Western
blot assay were used to detect mRNA and protein expression levels of liver tramsforming gravth factor-8, ( TGF-
B,), Smad3 and Smad7. Result; As compared with the normal group, the liver index, spleen index, levels of
ALT, AST and LDH in serum as well as MDA and NO levels in liver homogenates were significantly increased in
model group; T-SOD level in liver homogenates was significantly reduced; mRNA and protein expression levels of
liver TGF-B,, Smad3 were significantly increased, while mRNA and protein expression levels of Smad3 were
significantly reduced (P <0.01), with more obvious liver lesions in model group. As compared with the model
group, both C. zanthorrhiza rhizome and biphenyl significantly reduced the liver index and spleen index; decreased
the levels of ALT, AST, LDH in serum and MDA, NO levels in liver homogenates; and significantly increased T-
SOD level in liver homogenates. The liver lesions were significantly relieved in C. zanthorrhiza rhizome high dose
group, mRNA and protein expression levels of liver TGF-8,, Smad3 were reduced, while mRNA and protein
expression levels of Smad3 were increased (P <0.05, P <0.01). Conclusion; Curcuma zanthorrhiza rhizome
had significant protective effect for the liver injury induced by Con A, and its mechanism to block the progression of
liver injury may be associated with multi-site affecting TGF-8,/Smad pathways in liver tissues.

[ Key words ] Curcuma zanthorrhiza rhizome ; concanavalin A liver injury; TGF-8,/Smad channel
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R TR B Bl (ALT) |, K17 & R R = HE 5 75 il
(AST) ,ZLI2 #h i & i (LDH ) , & %6 1k ¥y B Ak i
(T-SOD) , N (MDA) , — A LA (NO) K &
A& (R atH A ) TR B 5T T, 5 4 B
20160301, 20160229, 20160227, 20160217,
20160229 ,20160224,20160126 ) ; 44T ( R AL B T
k= 254, S GLO1-GMPC) ; % 4k 4= K [ 78,
(TGF-B, ) , Smad7 ( & [E Santa Cruz 2 A, it 5 43 5l
A K1615,G0915) ; Smad2/3 ( 3€ [# Cell Signaling 2
al L AibT D7GT) s e dt B-JIL8h & 1 (B-actin) (£ [H
Bioss 2> Al , #lt*5 140520) ; Pierce ECL & 14 i f 45 B
it ( Western blot) 3 i ( 28 Thermo 7\ &), it 5
OF185744) ,

1.3 {¥g% 722 BIA] UL 43 0% 56 B o h (i A BHAY
BN FATPR A A, Multlskan Mk3 79 fiff £ {3 ( € 2%
KA RA ZS A FR N FD ), PHY - 20 355 B £ 4 758 4t
CH N T R 88 A BR A ] ), BA400 Digital Y
B = H 8RR OB (22 50 g Sl B A IR A
7)), Image Station 4000R A 34 ¥ i A% (A 3K 2>
Al) o

2 FHiE

2.1 FiEmE AR SN R
BEHL 2 Ry IE H 4L AR A A TE R BT BH M 24 A
(200 mg-kg ") KEDJE % # & b ARHIELL (1300,
650,325 mg-kg ™), WEHAZ T d, KR4 2 h
— MR K ST Con A 30 mg-kg ™7 T /N U 5
P BE B ALK 8 h 5 FR A 478 R 3K Bl i v
JBLSAEAL SE B o BRUTFLHZY, — 3853 il B 5 A A
T3 — 3 22 5 T R 5 R B TR T
TRAF # Ho

2.2 el HUEp @ 2 1 ih 4,80 °C
T AR E 3 U, R 90 min, B, G I 4R UK, e
FEZE Il W 20 W BB 0 B UK, R B OBE AR 4E =
(CMC-Na) iR5] BN 1.3 g-mL ™" 2 CHHEE .
2.3 R iFE AR BTk

2.3.1 AR EIE AL B /N B S EDEH
FORFE CBNE , A B R K kv KT BRI, TR
JUE ML U 4 4 45

JIE 2S48 50 = Wi B /1R T x 100%
2.3.2 IMiEFKEA MW E 30 min f5 DLFE
3000 r+min "' B0 10 min, BT 45 103 26 40 % 5
S8 R ORI R B, I R B IR P LA AR Y
7 ALT,AST,LDH £ X 4545 .

2.3.3 JFHAS KA BUNRIFAE 0.2 g vk
FREE v A B AR AR R 10% 593 B850 L EE W,
ft T-SOD, MDA , NO % 45 b #z ] , 45 4 12 77) &5 vd )
T E AT AR
2.3.4 JFHZURHEERAE  BUNEIF AR
LP2y0.2 g, R AZRPREDEE, A, W N
YIR IR AR ZR L (HE) G, 558 T WL E2 I 1 20
UL . AR L 53 9.0 HR TR s s T 9
A A B A K, RCOBRAE A A IR IR SE s T 9k
JH4 kR PSRBT 5 T I 4 M) 2 kB PR SR AE . 48
P 41 LI 23 -0 R I A X R 2D 58 P A R Vi
I GOl X M8 52 ) W 2> RV R 5 1T 9
SRS DX /NI P 5 P A0 R T B S S
W5 MG R A XKt R MR A B, S i IR
2.4 SLEF P O6E R A W EE X R N (Real-time
PCR) Kzl H W& 5197 511t 5 6 0 TGF-
B, 51, LiiF5'-ACCTGCAAGACCATCGACAT-3', |
W% 5'-GGTTTTCTCATAGATGGCGT-3’; Smad3 5| ¥y,
F W% 5'-TGACTACAGCCATTCCATTC-3", |~ iiF 5'-
TCACTGTCTGTCTCCTGTAC-3'; Smad7 7| ¥, I Ii%
5'-GCATTCCTCGGAAGTCAAGAGG-3', | Uf 5'-
TGCGGTTGTAAACCCACACG-3'; B-actin 5| ¥, I ¥iF
5'-GGCATCGTGATGGACTCCG-3", ' i 5'-GCTGGAA
GGTGGACAGCGA-3', #i RNA 2B H & i il B F
S Trizol BEHEHUE RNA SRS 54T cDNA [ 3 5%
SEATH RY L) PCR 973, 4% W 20 ¥ 7E Real-time
PCR AL E3#E47, LA B-actin NS M, THAMEA &
mRNA (AR Rk, AC, (HREEN) = H R K
C, - NMIEIE C,,AAC, = AC,(HIIHRK) - AC,
(hRfEfE) , B AL BRI By 27255
2.5 Western blot #{ll]  JF£HZH 50 mg & T & RIPA
SLF3 W 300 L A B0 VK RCE RlLAR TR ST, S
A)3% . 13 000 remin ' B0 10 min J5 HU_E 3 B R 20
ZUAEM . % BCA KN BB & &, FIFES A
M50 wg MWK AR, A S x SDS |4
SEMR BRI E R 1 x SDS, £+ bt R R 40
N s Tt i BE B¢ (SDS-PAGE ) Hi Uk , il iR 2T 4k K JIi
(PVDE)¥:% . £ 3% BSA th &=/ E M 2 h, Z )5
RS —Pi 4 Cob e d , ek, /DL ZP0m B i i
B AR 5 4k 2= kOBl R & )6, B F Image
Station 4000R ZYAr] ik BE JIE W 15 R 48 1, X G &I
G, I LT B T R A . Ll B-actin fEA
Z, WA A 25 9 A B I) RO W] 25 9 TGF-B,
Smad3 ,Smad7 F&[H KB G, WK1,
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%1 Western blot #% iU MEFH—HiRE

Table 1 Concentration of first antibody in Western blot
EARES i T vk 2
TGF-B, #iik 1:50
i Smad3 LA 1:200
i Smad7 itk 1:200
YU B-actin HLIA 1:500

2.6 Giiteeor i SR SPSS 18. 0 #FREAT 44T
FERAE T, TR A IR LA 2 £ 5 KRR BHR
J7 22 3 Wik R AT 2 18] L 3¢, a7 22 A 5% U 24 [] 15 P
FE# R ¢ #a e, LL P <0.05 A ZERA G XL,
3 &R

3.1 HAUNRAES R AR L 5IE R 4l R
TYZH /N B0 T BIE 45 KR B AE 45 B 3 T (P <
0.01) ; LA L&, EDJE 22 B v 7l 4 2 25 57 1 3%
(P <0.01) HEPJE 28 AR 21 T 2 35 1 25 55
HROR WU BR AL 25 5 3% (P <0.01) . WL 2,

3.2 X} Con A FrEUT# 455/ Bl i ALT, AST,LDH

F2 MEEEHEYN Con A FESHFR/NRIFHE.EEEHNE N
(x+s,n=6)

Table 2 Effect of Curcuma zanthorrhiza rhizome ( CZR) on levels
of liver index and spleen index in hepatitis induced by concanavalin

A in mice(x £5,n=6)

21 5 F 4%/ mg-kg ™! JHF 0 F5 % i A 4 %4
E % - 4.73 £0.32 0.39 £0.07
R - 6.95 0. 38% 0.63 +0.05%
e 2 ¥ 325 6.75 0. 44 0.63 +0.07

650 6.37 £0.25 0. 60 £0. 03
1 300 5.69 0. 81% 0.51 +0.08%
106 4 X g 200 5.49 +0.51% 0.47 £0.07%

H.H5EHALE)P<0.05,2P<0.01; 5HMH D P <
0.05,YP<0.01(£3~7),
PRI 2 5 IR 2H R AR A A UL ALT,
AST,LDH 7K 3F- i 3 JF & (P < 0.01) ; 15 B0 A 41 I,
BOMEEHEAEHER B E(P<0.01) HEE
e AR 4 T 3 25 R R R RUR 20 22 ¢
#F(P<0.01), W3,

#x3 HREEI Con A FSAAFX /MR ME ALT,AST,LDH H# M (x £5,n=6)
Table 3 Effect of CZR on serum ALT ,AST ,LDH in hepatitis induced by concanavalin A in mice(x £s,n=6)

21 9 #| 4 /mg-kg ! ALT/U-L"! AST/U-L~! LDH/pmol - L~
X1 - 16.25 +3. 47 28.40 +3.71 288. 14 +42.89
R A - 110. 14 +9. 662 106. 34 =7.25% 1 203.22 £377. 44
e 325 103.16 +10. 02 102.74 £8.59 1 098.25 +296.57

650 100. 04 £9.25 98.24 9. 47 1 002. 93 +233. 80
1 300 51.00 +7. 59 63.00 £7.97% 696. 83 +103. 58*
10 2 WL 200 32.49 £9.32% 66.02 +14.71% 515.34 +44.19%

3.3 X Con A JrEUH# 45/ B iF2H 41 T-SOD {if
PE, MDA F i K NO & & sm 5IEW 41
B, BERVZE /N B IE AT 3 v MDA i3 NO 5 £ 4%
IEH 41 T, T-SOD 3 M ¢ 0E % 41 P W B AIR, 22
FHEAREEZE X (P <0.01); 5B RIH LI,

[ Je 22 3 ) i 40 P20 2L T-SOD 19 3% 4 7 v, 1
HNO il MDA 5 R (% (P <0.05,P <0.01) , {HE
Je FETE h AR A T W 25 5 R LR 4
T-SOD & 3& F+ &, 1 H: NO A1 MDA I Z [EAK (P <
0.01), W#kK4,

x4 HREEEX Con AFESHIFX/NRIFS % T-SOD,MDA ,NO By&0m (x £5,n=6)
Table 4 Effect of CZR on liver homogenates T-SOD ,MDA ,NO in hepatitis induced by concanavalin A in mice(x +s,n=6)

20 51 Hl 4 /mg-kg ™! T-SOD/U-mg " MDA/mmol-g " NO/pmol - 1.~
IEH - 28.33 +2.38 0.29 +0.08 5.22+0.71
FEL TR - 20.65 1. 42% 1.98 0. 22% 7.49 £0.51%
B Jg 2 # 325 20.37 £1.57 1.94 +0.78 7.47 £0.57

650 21.03 £1.12 1.44 £0.92 7.47 £0.57
1 300 22.98 £2.12% 0.69 =0.29% 6.37 £0. 52%
155 A WL g 200 24.55 £1.33% 0. 64 +0.29% 6.26 0. 50"
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3.4 X/NEAFAHLUREAR R 5 IE R 4 R, R
TYZH (4 I 40 A R 58 50 9 By 18 35 8 C(P < 0.01),
KA (RR) /PR T B #FE M2 R R Z w5
R 20 PR, T4 UG 2 % B Je 22 B g R o 4 A
20 ML IR AL 73 G 4 B 2 AR (P < 0.01) K i A2 1 ( 42
BR) Iy I — 5 TR R REARE B B, IR
5o IEH AU 40 H 45 F e 4 , DL vb S ik O s 22
SRS, BTS2 OR UL 53 o MR A/ U i e A T
AR, PR TT UL U 3% T KT S5 N A R R BE
b BT AT UL TR AR B R S R A A R
TET P JST 4 ) gl P/ O, 4480 v R BRE IR A, RS
JEP AT R AP A ML IR . S AR T A LA, TR L
ik BH 1 2 4 A8 2 B2 30, TP/t 5 K e 4, Lok
V400 J 2 88 25 Y AR 0 P, 00 R 3 D T DR T P B 1)
(19 I B A /N A 5 BT 28 B R i 4 A i R A [
WR A UM 2, T 440 I A mT DL B JBE AR MR A I SR
JERESRAE . LI 1

x5 EHEEHXN Con A FSHAFI/NRIFARKERTES RN
fig(x+s,n=6)

Table 5 Effect of CZR on liver inflammation necrosis grading in

hepatitis induced by concanavalin A of mice(x ts,n=6)

451 F 4t/ mg-kg ™" JFIESR ZE KB AR (RE)
i - 0.14 +0.29 0.41 +0.23
LR - 1.68 +0.46% 0.84 0. 65
e 325 1.59 +0.51 0.78 £0. 61

650 1.38 +£0.22 0.64 0. 47
1 300 0.69 +0.32% 0.47 £0.27
I 2R T 2 200 0.55 0. 18% 0.45 +0.36

3.5 X/NEUF4H 41 TGF-B,, Smad3, Smad7 mRNA
ik R 5 0 4 L B, M 4 TCF-B, |

E F

AER AL B BRI CLOH R LR P PE 25 205 D. BDJE 22 %% 1 300 mg-
kg "' 45 F. ENJE F T 650 mg-kg "' 41;G. EJE £ 1 325 mg-kg T 4 (A
2 [f)

E1 MEZ=HMNMNRAFALRFEZNFIM(HE, x400)

Fig.1 Effect of CZR on mice liver tissue pathology in hepatitis

induced by concanavalin A of mice( HE, x400)

Smad3 mRNA #f X % ik S 8 E ¥ A B 8 LI,
Smad7 mRNA £ IEH A E T (P <0.01),
SRR 2 A, T LT B JE 3 v e R R ALY
TGF-B, ¥y /> H H A W 3% 22 5% (P <0.01), Smad3
WA Gt 2 22 5 (P <0.05) 5 KA WU 2H 1Y
Smad7 4 fin H 2 A 3 2% 5% (P <0.01) , Bl Jé & 8
EFl R Smad7 WA H B A G ¥R (P <
0.05), W36,

*x6 EREHEX/NRFAL TGF-B,,Smad3,Smad7 ) mRNA REXBH M (x £5,n=6)

Table 6 Effect of CZR on mRNA expressions of liver TGF-8, ,Smad3,Smad7 in hepatitis induced by concanavalin A of mice(x +s,n=6)

20 51 F 4/ mg-kg ™' TGF-B, Smad3 Smad7
iF# - 1.05 +0. 44 0.96 +0.28 1.09 +0.28
LR - 3.65 +0. 837 3.88 +1.46% 0.47 £0.31%
B g 2 3% 1 300 1.61 +0. 44% 2.38 +1.49% 0.79 £0.33%
1B 2 X g 200 1.56 +0.22% 1.93 +1.35% 0.93 +0.28%

3.6 /NRIFHL TGF-B,,Smad3, Smad7 #Y & H
XRINE W 5 IEE A L R AL TCF-B,,
Smad3 Y4 15 W b It Smad7 & A W F B
(P<0.01), S5 L, BEOR UER 4 1) TGF-B,
HEARKEW D HAAREZR(P<0.01),HJE

S v A TGF-B, i A HH A 43t o 22 5
(P <0.05), Smad3 L ¥k > A G831 22 22 57 (P <
0.05) 5 Bk 2 XU 2H 1) Smad7 3 F 35 B4 in H A
AW 2S5 (P <0.01) , B Je 22 8 & 5 i 41 Smad7
WA BA G225 (P <0.05), WRT, 2.
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x®7 HMREEX/NRFEASA TGF-,,Smad3,Smad7 WEBAHEMNREEHZIME (x £5,n=6)

Table 7 Effect of CZR on protein expressions of liver TGF-8, ,Smad3,Smad7 in hepatitis induced by concanavalin A of mice(x +s,n=6)

205 F 4 /mg-kg ™! TGFB, /B-actin Smad3/B-actin Smad7/B-actin
E# - 0. 15 0. 02 0. 44 +0.22 0.56 0. 04

e - 0.53 £0.08> 0.89 +0.02% 0.26 +0. 04>
EEE 1300 0.51 £0.03% 0.52 =0. 12¥ 0.31 0. 06
106 28 A i 200 0.17 0. 02* 0.46 0. 06 0.74 +0.02%

. L JBE 1 5 A, S AN M o ik IR AR R e T

frocin R LS AL G R FE (g SOD T M R

FEH L0 R B R AR SC I P 28 Con A FE A

Smad 3 W see = sme=  52kDa JG P S MDA & & It , SOD 3% 13 R [, 45 T

EJE 25 I 20 MDA & fE AR, SOD i ) 1Y

sont? D St R S | <. 1o. 3, U i % T 3 e I A0 1 O 45

Fy e 2UB S, W B A B, 30 s o i A A T

IR AN M 45 . NO J& — Fh i kA B, B i

TGF-5, [ 13 kD2 i QNN AN T o S LN 1 0 e R 3

A B (& D
B2 /MRAFAELA TGF-B,,Smad3,Smad7 & BRI KIE
Fig. 2 Protein expressions of liver TGF-8,, Smad3, Smad7 in

hepatitis induced by concanavalin A of mice

4 tig

Con A J&—Ff e A AR AU X AT 200 AT 45 S 1 25 1
TERIR R R4 3%, 2 — Bl REAE S J0TE T 40 i 1Y
2 345, Con A 5 /)N BT 451 3 2 30T 4 o 3 57 (9 T
TS H Sh BT L R Y R L T L
B 2k e A S, 15 A6 T 9k L 200 L T 80 463
Je FLREAC T FIRE o LM TRl A D 9 T R I [, 7
VLT AE S A7, 40403 45 2 I AL B A o AR S5 38 i ) i ok
I, 2 BOSCRR BT ) 10 52 56 € Con: A 19 45 24551
430 mg-kg ', A AL AL 5 OE R AL SR AR LR
A UL AR R AT A O R 2 R 2 AR R R 2

ML B ALT R AST S Sz i BT 46 i 32 4t 1) 7 22
Fobn " ARSI B AN BUAY I ALT SR T
5, 278 Con A 75 S5 19 /)y BRURF 51 475 55 T 400 JHE 5 45 44
5 DI BE IR AH S5 5 BH A 25 Hy 1568 XU BE Ik 3% [ 11
JIFAS /N BT ALT JKSF-, 35 3iE Con A 45 415 852 B4 A
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Smad3 [ ¥ 7% ; 5 Smad2 Fil Smad3 3= G P 45 &
Smad4 , BHEFEANTE S 1ML . 78 AR T, TGF-
B, 55 E A Smad 5 #) ] Y Smad 4k
R V10 AT SE e BB AT 2 38 7K1 1Y 2% A TT BB 2
JHA0 455 ¢ A 1 53 - B il o

ARSI T, TS5 e 2 B rh RN A IR
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