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B OE B HRAMNBE (A TRARRE”)REEN RIS SR A R PER . k.60 2 KM A/ SR
-y ST R (S A TR K )40 BER (55 T 3E 0K ) 4R BE R R ES (100 mg/kg) 4 R B L EEHLAE 4 (200 me/kg) 40 R E T %
I (200 mg/kg) 20 Fo i 75 KAR I (200 mg/kg) 20, HEH A2, R 1R, E48T7d, RRLH1hE, —REBEEZES 300 mg/
kg *F TR B (APAP) A S ) RA ARG AR . e & Al Rofe 7 8 2R RL # 5 B (ALT) | R A R0 Rk 445 B
(AST) BB B (ALP) . &1 & & (ALB) AT 4 . 3 =B (MDA ) i8R A A Bt H K (GSH) it RAL A5 (CAT) | S Ak AL h
B (GPx) | # B AL 4 S AL B (SOD) | 4 Bk K -S- 4% 45 B (GST) , AT 48 8 4k Na™-K'-ATP # (Na™-K'-ATPase) , Ca’"-Mg’-ATP &
(Ca*-Mg"-ATPase) KT, £5% .5 3 B4 LA, B4 20y R & ALT . AST o ALP 7512 38 3% , ALB 4% 54K ; FF 2122 MDA 4
¥ ¥/, CAT .GPx.SOD . GST # P& 55 , GSH 43, V" ; IF £ 4.4k Na'-K -ATPase 4= Ca’ -Mg*'-ATPase 7& 28,55 , £ 5 LA it &
FL(P<0.05), HHMLILE R P LEEAMIEYL Rofr ik ALT AST iE M8, 55, ALB A% 38 40, I 4 32 MDA 4%,V ,GSH 4
#34m, CAT .GPx . SOD ,GST 7% ML 38 3% , IF £ %54k Na'-K'-ATPase #= Ca*-Mg*-ATPase 7& 1134 7% , £ F LA %t 5 & 3L (P<<0.05);
P IET B4R B ) R e ALT . AST . ALP /&8, 55 , ALB 43 3 n | BT 4 2 MDA 438, , GSH 43 ¥ 42, CAT.GPx.
SOD . GST #& P 3 3% , IT £ 454k Na'-K'-ATPase #= Ca*-Mg* -ATPase & M35 3% , £ 7+ LA 4t 3 & L (P<<0.05) ; i & RAZIR Ay 4]
R ik ALT . AST 7E P 55, ALB A% 3% m T £ 2 MDA 4% %, 'V, GSH A& 3% m ,GPx .GST & 134 5% , i 2% %4k Na'-K '-ATPase
Fo Ca*'-Mg*'-ATPase 7 W38 3% , 2 F LA %3t 3 & L (P<0.05). £k F R FIEF 3B sF APAP /0 R & WA W45 LA 173
YR, FAAuh TS LR BAAE R A X,

KEBIR R AR SN B RS AT AR AR s L AL

Protective Effects of the Extracts of Rhaponticum uniflorum on Acute Liver Injury Model Mice
SONG Hao, ZHU Jing, JIN Mei-hua, CHEN Li-yan, QUAN Ji-shu(Medical College of Yanbian University, Jilin
Yanji 133000, China)

ABSTRACT OBIJECTIVE: To investigate the protective effect of the extracts of Rhaponticum uniflorum on acute liver injury
model mice. METHODS: 60 KM mice were randomly assigned into normal control group (constant volume of normal saline) ,
model group (constant volume of normal saline), bifendate group (100 mg/kg), ethanol extract of R. uniflorum group (200 mg/
kg), n-butanol extract of R. uniflorum group (200 mg/kg) and aqueous extract of R. uniflorum group (200 mg/kg). They were giv-
en relevant medicines intragastrically once a day for consecutive 7 days. 1 h after last administration, acute liver injury model was
induced by disposable intraperitoneal injection of APAP (300 mg/kg). The colorimetric method was adopted to detect the levels of
ALT, AST, ALP, ALB, MDA, GSH, CAT, GPx, SOD, GST, Na™-K"-ATPase and Ca’"-Mg""-ATPase. RESULTS: Compared
with normal control group, the activities of ALT, AST and ALP in serum of model group increased significantly, while the content
of ALB in serum decreased significantly; the content of MDA in liver tissue increased significantly while the activities of CAT,
GPx, SOD and GST and the content of GSH in liver tissue decreased significantly; the activities of Na -K -ATPase and
Ca’"-Mg’"-ATPase in hepatic mitochondria decreased significantly (P<<0.05). Compared with model group, the activities of ALT,
AST in serum decreased significantly in ethanol extract of R. uniflorum group while the content of ALB in serum increased signifi-
cantly; the contents of MDA in liver homogenate decreased significantly, while the activities of CAT, GPx, SOD and GST and the
content of GSH increased significantly; the activities of Na'-K'-ATPase and Ca*'-Mg"'-ATPase in hepatic mitochondria increased sig-
nificantly (P<<0.05). The activities of ALT, AST and ALP in serum decreased significantly in ethanol extract of n-butanol extract of
R. uniflorum group ,while the content of ALB in serum increased significantly; the contents of MDA in liver homogenate decreased
significantly, while the activities of CAT, GPx, SOD and GST and the content of GSH increased significantly; the activities of
Na'-K'-ATPase and Ca*-Mg"'-ATPase in hepatic mitochondria increased significantly(P<<0.05).The activities of ALT and AST in se-
rum of aqueous extract of R. uniflorum group decreased significantly, while the content of ALB in serum increased significantly;

the content of MDA in liver homogenat decreased significant-
ly, while the activities of GPx and GST and the content of
GSH in liver homogenate increased significantly; the activities
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uniflorum extracts have protective effects on acute liver injury induced by APAP in mice, which is probably associated with anti-oxi-

dative activities.

KEYWORDS Extracts of Rhaponticum uniflorum; Solvent; Acetaminophen; Liver injury; Anti-oxidative

BN 7 [Rhaponticum uniflorum(L.)DC](LL R R FR N “ Vs
PR AR T AT TR E AR AL L NS Bk
PO HR X T B v I B L HERGTE i B LI TR
FIRFLIER RS RGBS R GRS Y OF
FERM IR A YA P BUR R G e
PR AR SO ST IR AN [V SRR BB % % & T 2 i
W3 (APAP) BN BUECHE 0 09 T TR R , 2R 1T = i R AR
FHBL, A 2 0 IT & R SR AR AR

1 ##
1.1 s

3-30K B EL.OHL (78 [ Sigma 22wl ) 5 S22PC B4R T
(VR SRl A B A FD o
1.2 Zh#t

TR R A M L, 2 AE T K 2 2 e X B A
YT EL
1.3 HR5EEH

2RO % AL (AE st A gy, b5 : 20091024) ; APAP
(25 [ Sigma /A #) , #t5: 125K0112) ; F14E 11 (ALB) 7N %
(MDA) | TN % 1R 2 FL 55 L fiff (ALT) . K & %4 IR % JL 55 F% il
(AST) B&PEERRNE (ALP) (i AL AU (CAT) (276 H Kt 4
LW (GPx) M4 Ak 9 5 AL il (SOD) | 43 o T Bk -S- 5% B il
(GST) JRBERIAHEH R (GSH) Na™-K*-ATP[if(Na™-K '-ATPase )
Ca*-Mg"-ATP Jifj (Ca®-Mg*"-ATPase ) . & [ i & 156 T 75 5%
A AR T
1.4 zh#

KM F/NR 60 H, @ & Fe IR 20~24 g, FLE K%
S8 By o $R R[S0 5K S i i A AR IE S - SCXK ()
2008-0005],

2 FHik
2.1 WASRBMAHEY

B YIRS, 90% CEE LR ARE 2 h, 363 0k, A IFuE
T, 20k v 2R BV 7 LR AR N 8.7 % o 5 LA
YK, ASHARF 2 BR TR ANE T REZEE, S0 I T
B U AT K S
22 EHEBESNE KT

60 H/NEBENLIZ 43 Hy 6 £, B IE # 6) 1R (S5 28 R B3
TR B (B2 A BEER KO 41 I ZBEHL R4 (200 mg/kg)
2H T IE T R (200 mg/kg)ZH T KEREUI (200 mg/kg)
2 EFERUNE (100 mg/kg) 2, g2, B R 1R, %4 7d, K
W25 1 hJg /MR ip APAP(300 mg/kg) , LAS Hil/N 2
TR, A A, AN B
2.3 MiEEHIEREE

BZHIETI16 h 5, /N BUIR BRI , 43 13 , 4G i, 35
ALB & H#F1ALT . AST. . ALP 7514,

2.4 FFAZmMELIEIRR DNA B 45 B

BRI A ISR 14 . P42 PBS 7EIKTA
P B R AT 3, 600% g 8500 15 min 5 B VS TSI . AT
TFLA 10 000xg 2.0 15 min, BUITIE & 77 T PBS H, R A %
AL HE 8 000xg 120> 30 min fHEARAATE . # R4S ML S
#: 7F MDA, GSH, CAT, GPx ., SOD, GST, Na"-K "-ATPase .
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Ca”-Mg"-ATPase M 3 1 /K-,
25 FitFEFHE

B Fix + s F5, b SPSS 11.5 B #7401, 2401
PRI e F A R R A B LIRS 4, R LA LSD 7 48
iT. P<<0.05 M2ZERAFI# 0,

3 #£R
3.1 WARKWER /MR M F ALT. AST . ALP j& tEF0
ALB &2/

55 0E X B2 Lo, BRI ZH /N BRI T ALT (AST Fil ALP %
PERGSR , ALB & i 0d /b, 2 S B Qi 2 8 X (P<<0.05) . 5
RERIZH FOA, i 1E T BB U 20 /N BUML I ALT \AST \ALP %
PR , ALB &8, 25 5 AR Ge it 2228 L(P<<0.05) ; e A
CORERLEE YA U 7 /K SR B 4 /N BT ALT L AST 35 1 0k
55, ALB & 830, 26 5 A e it 3 L (P<<0.05) . s 42
IR /N ML T ALT \AST \ALP I5PERIT ALB 55 S AYSE MR
&L,

F1 WHARNYITEENER M F ALT.AST . ALP & £ 51
ALBEER&M(x s, n=10)
Tab 1 Effects of R. uniflorum extract on the activities of AL-
T, AST and ALP and the content of ALB in serum of model
mice(X+s, n=10)

43 Al mgks ALT,UL  AST,UL  AIP,UL  AIB,gd
R 209423 526+129 927153 327104
fEHg BASE525T 343442 176543187 22340317
TR it 200 2949+289°  1994£327 1363305 281036
THE TR AL 200 22AEILE 163822060 112612547 2.98+034°
KR4 200 2374358 1926+301° 14514279 2.84£030°
TR R4 100 13661174 1285305 1204312 3024043
S IEH X AT LA . * P<<0.05; SR [ #5:"P<<0.05

vs. normal control group: *P<<0.05; vs. model group:*P<<0.05
3.2 IRmAREMXEEUNR TS5 GSHFI MDA 22150
5 H X B LA, SR A /N B 519 GSH & /b
MDA & i34, 22 5 R Ge 27 L (P<0.05) s SHRERIZ [
BT SRR R T R SR I AL e KSR )
A1/ BUFAI9 GSH & 53, MDA & /b, 22 5 oA Gt
R L(P<0.05) o Y 7 $ U X RS 7L/ [URF2) 3% GSHU AL
MDA & i Y2 L3R 2.,
F2 WARBWAEE/NRIFSE GSHIIMDA 2 EME
Mg (x +s, n=10)
Tab 2 Effects of R. uniflorum extract on the content of GSH
and MDA in liver homogenate of model mice(¥+s, n=10)

A3 il mg/kg GSH, nmol/mg MDA, nmol/mg
R 347436 1624041
HRA 168425 3174063

[ TRRA it 200 U2430° 2564057
TREIE TRAEAL 200 26529 2.08039°
TRE kAl 200 8127 2524037
BRI 100 258423 1924034

FIIEHXRAE LA " P<<0.05; SIEBIZH L4 . "P<<0.05

vs. normal control group: “P<<0.05; vs. model group:"P<<0.05
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3.3 mARBRYWITEE/NE TS CAT .GPx.SOD .GST i&
LEd=0pEA

SRR X B A, R AL /N RRUFF 213K CAT .GPx . SOD
GST M , 22 55 HA Gt 8 L (P<0.05), SHIAI4] L
B U SRR M AL R OE T EE R I AL N RO ST
CAT.GPx.SOD GSTifitEsam , 22 5 BA Gt 2= 8 L (P<
0.05) ; I S KSR B 41 /N U510 GPx  GST I 1S58 , 22 5+
B2 E X (P<0.05), W SR BUY XL/ N BRUTF 592K
CAT .GPx.SOD .GST i& M 5200 DL 3% 3
#3 RARBYTERUNRAT 513 CAT .GPx.SOD .GST i&

MR (x £ s, n=10)

Tab 3 Effects of R. uniflorum extract on the activities of
CAT, GPx, SOD and GST in liver homogenate of model mice

(¥xxs, n=10)

Eit] fliE, mg/kg  CAT,U/mg  GPx,U/mg  SOD,U/mg  GST,U/mg
EH MR 148122 1627£258 16754251  208+34

ikl 97£20° 103.1£175° 121153 16237
e R4l 200 38127 48542567 14871044 205434
TR IE TR 200 14943.1° 15931248 1494£210°  248%32°
TF kAL 200 122429 145107 1378£187  203£30°
B 100 135428 13924213 1468+242°  224+30

L IE R X AL e - P<<0.05; SR HL 4% - *P<<0.05
vs. normal control group: *P<<0.05; vs. model group:"P<<0.05
34  WAIRBWITREUNR T AL ATP B85 R 220D
5 IE R G B L, SR 2 /N BRUHFZR R AR Na'-K'-ATPase
il Ca®-Mg’ -ATPase 1 £ 55 , 22 5+ H AT G i % 78 L (P<
0.05) ; HHHIAH LAL, T P SR A R iE T AR B
2H R KRB AN LR (4 Na K '-ATPase 1 Ca’ -Mg” -
ATPase 1& PE 38 , 22 5 A G124 8 X (P<<0.05) . w7 21
BRI RE R /N U A ATP BER P () ) DL 35 4
F4 WERBYXEENR BT & ALR ATP 8555 4R 22
(xxs,n=10)
Tab 4 Effects of R. uniflorum extract on the ATPase in liver
mitochondria of model mice(X¥*s, n=10)

410 fl&, mg/k Na™-K'-ATPase, U/mg Ca™-Mg™-ATPase, U/mg
EEXRA 7454082 8491091
it 519+074° 623+076°
T LR R A 200 6334062 7854074
TR IF TR A 200 6.7840.94° 8.02£094
TRy € L il 200 6315075 7824085
BRI 100 6.5410.63° 7941092

S E 3% B HLA : * P<<0.05; SRR 20 HL A - #P<<0.05

vs. normal control group: *P<<0.05; vs. model group:"P<<0.05
4 g

APAP 2 s FH 0 A 24, 7E96 97 R R I U i 3
HAZ5% 4 0 7E s s RR RS 0 (AN Uk A R
2 AR ) S WA I IR R B ™ B 4005, HE AR TS0, 2R
HE APAP BE AR, R R FBR RR LSS £ SO (R f A i T
TR, 3 60 () APAP 28 I P oo il 224 Qg A BGHE HL 1 7= 1) 2 Tk
R (NAPQI) , F3UFNE GSH A& #EIB™ . FuACiHt Fe v
A KR NAPQLEE ) T GSH (9@ RE )1, TR R
NAPQI 5 A K4+ U (s N 45 4, B4 IRE |
21 0 A P i fof S SR L RS R UL, 3 2 S I B i
was BRI, M ALTFI AST /KA I r] 20 U amitAs: |
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WHERIRREES . ARBF9T T, ip APAP J5/NERUIMLIE ALB 5 [,
ALT AST F ALP & 1 B 145 , 150 B APAP JT451 453 15 780 4 il
Ly o U AN RIS EU) ] 25 1A APAP i £ &k S
/IR ALB 75 &, BEAIRIMLTE ALT AST A ALP{&E, #2758
HATk 4 APAP FIrSUN IR (7. ARIFIT 45 8 o R
Bt B4 AR T3 2 v U e K BB , W R o ) ORI I
BN AR . X 50T A R £ R AR S (A 2
A A
BEAk , APAP 72 AT P AR B b = A2 1 A 25 AT
AT RN o SR AL, e e SR s AR A 1 e A A i A, Sk
4645 T ST A e T AR A, 45 e v B AT S A Al
TR NA FE YR E SRR, EE, E S g R Ak
TR A 2R A B, (AT ATP AR 5 T ) 736 P ARG o
AWEFEHR , APAP /) U515 MDA & 530, GSH 7 20
/1> ,CAT .GPx .SOD Fll GST i M FEAIC , JFZek7 /4 Na™-K'-ATPase
1 Ca*"-Mg""-ATPase 15 P 55 , 2 B S 45 (A 78 /N R4
WIAFAE— & FERE (R B AL ORI S RESS 0 . T ) AS TRl 791 12 B
YIAT RARAE T N BT )38 MDA /KOF 325 GSH & it fZ Rt
FACBEHEE , SRR TR AR ATP BTG 7, B U™ AN Rl 775 70 42
B m 3 i i e S A T 2 R, Wk PR SR AR R 1 4
AU N BRI RER , X 55 R0 ORI ST 45 SR AR — 3, %5
T, e KRB RNE T B H B ] R0 UM e ol U 44
et i SCaE U |, LE R S PR b ERE M s A e A
WFFEE— RS, Y AS [R) 0 751 B B A o] 445 2 40 455
RN B 200 ST 7, el B F S T2 20 U AR L
B, 33X ] BE SR AN A R SR I AR L 2 — .
ZE BRI, T R RV RIS APAP £ & 0 315
AN B PE R L o] sl Bt s e e 2.
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BIH S, ik RN R KK (2 gm) AR A E, HR LK, E 5 14 d, A K AR EIERL A . 40 R Wistar X KA A
EFAB(EE AT LK) E B (FE AR 7J<>éﬂ iﬂ&ﬁmﬁg%@(o2g/kg)éﬂ(mﬁi?z‘éﬂ)béléi@;ﬁ%%(OQ o/ke) 20 ( 4
i), AR BE R ER TS BRI, ESTd N2 XRKRE HAF, ok b o EhmKk(VIP) . — AL A

(NO) .P# /& (SP) . £ K ¥ & (SS) . § it % (GAS) &A= flo s B 8 (CHE) FH, 4R LJJI’- x¢ R H P AR, AR 28 K R AR & it

AV, ik ¥ GAS.SP 488, W, CHE % 18 55 ,SS VIP NO 4% ¥ m, £ F A A 4t 3 & XL (P<0.05), HAA 21 b4, A

T KGR T RS GAS . SP A% 3 i, CHE /& 138 7% ,SS . VIP NO &2, £ZF A A %t $ &L (P<0.05) ;4540
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Effects of Sun-dried Ginseng and Red Ginseng in Sijunzi Decoction on Spleen-qi Deficiency Model Rats

ZHAO Yuan'*,SUN Na"?,JING Hai-yi"*,ZHANG Fan'’, JIA Tian-zhu"*(1.College of Pharmacy, Liaoning Uni-
versity of TCM, Liaoning Dalian 116600, China; 2. Liaoning Center for TCM Processing Engineering and Tech-
nology Research, Liaoning Dalian 116600 ,China)

ABSTRACT OBIJECTIVE: To study the effects of sun-dried Ginseng and Red Ginseng in Sijunzi decoction on spleen-qi deficien-
cy model rats, and to compare the processing effects and select processed products for Sijunzi decoction. METHODS: The
spleen-qi deficiency model was induced by intragastrical administration of Rhei Radix Et Rhizoma (2 g/ml) and appetite control
once a day for consecutive 14 days. 40 Wistar rats were randomly divided into normal control group (constant volume of normal sa-
line) , model group (constant volume of normal saline), Sijunzi decoction of sun-dried Ginseng group (0.2 g/kg) and Sijunzi de-
coction of Red Ginseng group (0.2 g/kg). They were given relevant medicines intragastrically once a day for consecutive 7 day after
modeling. Body weight, food-intake, the contents of VIP, NO, SP, SS and GAS, CHE activity in serum were measured. RE-
SULTS: Compared with normal control group,body weight and food-intake were decreased, the contents of GAS and SP, the activ-
ity of CHE were decreased significantly in model group(P<<0.05), while the contents of SS, VIP and NO were increased signifi-
cantly (P<<0.05). Compared with model group, body weight and food-intake were increased, the contents of GAS and SP, CHE ac-
tivity were increased significantly, while the contents of SS, NO and VIP in sun-dried Ginseng group decreased significantly (P<<
0.05). Food-intake was increased, the contents of GAS and SP, CHE activity were increased significantly, while the contents of
SS, NO and VIP in red Ginseng group decreased significantly (P<<0.05) . All above index of sun-dried Ginseng group were better
than those of Red Ginseng group. CONCLUSIONS: Sijunzi decoction of sun-dried Ginseng and Sijunzi decoction of Red Ginseng
have good therapeutic effect on spleen-qi deficiency model rats; Sijunzi decoction of sun-dried Ginseng is suitable for the treatment
of spleen-qi deficiency model.

KEYWORDS Red Ginseng; Sun-dried ginseng; Sijunzi decoction; Syndrome of spleen-qi deficiency
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