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ABSTRACT Objective: To study the synergistic protective effect and mechanisn of extracts fran Fructus Schisandrae chinensis
(EFS) with astragaluspolysaccharides (APS) on paracetamol-induced liver injury inmice M ethodsM ice liver injury was induced by
perioneal injection paracetamol physiologic saline lution at a dose of 500 mg/kg The activities of serun alanine aninotranderase
(ALT) and agarate aninotransferase (AST), the contents of malondialdenyde (MDA ) and glutathione (GSH) in the liver tissue,

and the liver histopathological changeswere observed © evaluate the effects of EFS, APS and their combination on liver injury Re-
aults The EFS (270 mg/kg) or APS (900 mg/kg) alone did not produce any effect on liver injury induced by paracetanol in mice

The cambination of EFS at dose of 30 90 and 270 mg/kg repectively with APS at dose of 100 300 and 900 mg/kg significantly de-
creased the activitiesof ALT and AST in serun andMAD level in liver tissue (P <Q 05 or P <Q 01), increased the GH content in
liver tissue (P <Q 05 or P <Q 01), and improved liver histopathological changes The coefficients drug interaction (CD 1) of related
paraneters betveen EFS (270 mg/kg) and APS (900 mg/kg) were all less than Q 7. Conclusion: The canbination of EFS and A PS
reduced the ALT and AST level in serum, mproved the liver histopathological changes of liver injury mice through synergistically in-
creasing GH content and antioxidant ability of liver

KEY WORDS Schisandra chinensis astragalus polysaccharides paracetamol; liver injury

(Radix Astragali)
Schisandra chinensis (Turcz ) Bail ,
(2]

[1] [3]

(1983-), . Tel: (021) 81871309, E-
mail: yanfei31@163 com. !
. Tel: (021) 81871300, Etmail: gqinsnrmu@126. com .



2009 27 5

341

1
11 (
,  :070703); (
, : 070805) ; G3H MDA
( )
12 M ettler Toledo ( -
); Anke TA.-16G (
); UV 1120 ( );
(7600-020, ); Agilent
1100 ( Agilent )
13 ,9,18 209,80
LXK ( ) 2007-0005
14
1 kg, 10 95% 2
120 min, , ,
30% 1 000 mL ( mL 1lg
), 1BV
AB-8 , 5
BV 30% 10BV  95% , 95%
, , 50
yJHRA.C
: Agilent 1100 ,Cs  (E-
clipse XDB, 54 m, 4 6 x250 mm) , Extend-
Cs (BMm,4 6x12 5mm) 254 mm;
30 ; 20M L, 0 8 mL /min
(A) - (C) 0 15

min, A: C(50: 50 45: 55); 15 25min, A: C

(45: 55 25:75); 25 35min,A: C(25: 75
20: 80)
28 3%, 1
mAU: 1)
i
0 , 3
g L
04 A AL
10 20 30 40 50(min)
1 HA.C
1 ,2- 3-
1kg 12 3,
90 min, , , 830 mL
( mL 129, 4
95% , 24 h, , 50

49 7%
15 80 , 3d
: 8 (
25mL /kg) ; ( 25 mL /Kkg) ;
( 150 mg/kg) ;
(900 mg/kg) ; (270 mg/kg) ;
( 30 mg/kg + 100
mg/kg) ; ( 90 mg/kg +
300 mg/kg) ; (
270 mg kg + 900 mg/kg)
) 5d, 1 h,

500 mg/kg (el

24 h, , ;
16
161 ALT AST
24 h, 1 h,3 000 r/
min, 15 min , 4
ALT AST
162 GH MDA
01g, 09
mL 0 9% : ,
, 15 min, 3 000 r/min,
10% G3H MDA
(
)
163 Q0 5an x
Q5an x0 2 an 10% ,
,HE
, 51 g
17 6]
(coefficient of drug interaction, CD I)
, DI :CDI=AB/(A x
B) , AB
VA B
i<l



342 Joumal of Phamaceutical Practice Vol 27 2009 Na 5
: DIl<Q 7 , (P <Q 001)
;D I=1, ;D1 >1, ,
18 + ALT (P
, t <Q 005) ,
KruskalW allis , Nemenyi ALT AST
) 270 mg/kg LFS + 900 mg/kg APS JALT
AST 49 6% 25 8%,
21 JALT  AST
DI 0 47 Q 73,
1
, ALT AST
1
ALT(U/L) AST (U/L)
10 20 01 +2 12 86 80 7. 12
8 48 70 £9 147 136 60 +13 467
(150 mg/kg) 9 24 27 +7 667 118 27 +9 71°
(900 mg/kg) 10 37. 43 +6 14 114 25 +15 54
(270 mg/kg) 10 34, 98 +7 049 111 80 +23 80
(EFS30 mg/kg + APSL00 mg/kg) 10 29 29 +3 44” (Q 56) 111 50 +17. 45" (Q 80)
(EFSB0 mg/kg + APS300 mg/kg) 10 25 82 +4 92 (Q 50) 105 91 +15 02% (Q 76)
(EFS270 mg/kg + AP200 mg/kg) 10 24 56 +3 73V (0 47) 101 42 +6 63" (0.73)
Yp<0 01,2 P<0 05 :¥p<a05%pP<0olL,
fon)
22 GH MDA o
225 1) CDI=073
#20] 5 9 _CPE079) cp=070
G3H ,MDA ELS g = = 3)
2A 2B GH I
(P <0 01), MDA SSVI=A=R= = {5
A B CDE F G H
(P <0 01) -
GH MDA
Yp<qol, :2p<005%pP<aol,
GH MDA , 270 mg/kg EFS + 900 A- ; B- ; C (150 mg/kg) ;
mg/kgAPS , GH 0 80(mg/g prot) b- (900mg/kg); E- (270mg/kg):
F- (EFS30 mg/kg + APSL00 mg/kg) ;
1 10(mg/g prot) ,MDA 1 92 (rmol/mg . (EFS00 mg/kg + APS300 mg/kg)
prot) 1 19 (mol/mg prot) , H- (EFS270 mg/kg + AP00 mg/kg)
Dl Q 69 Q 70,
23
CDI=069
g 1.5 (‘[)I:{)J)() 3 ) ,
: ) ? ( 3A)
= ( 38)

25

( 3C H)
EFS(270 mg/kg) +APS(900

mg/kg) ,



2009 27 5 343
3H) KruskalW allis ,
(P <0 001), Nene- (P<0 05 2)
2
0
10 10 0 0 0
D 8 0 1 2 5
(150 mg/kg) ? 9 0 4 3 2
(900 mg/kg) 10 0 2 5 3
(270 mg/kg) 10 0 3 4 3
(EFS30 mg/kg + APSL00 mg/kg) 10 0 2 6 2
(EFS00mg/kg + APS300 mg/kg) 10 0 4 4 2
(EF270 mg/kg + AP00 mg/kg) 2 10 0 5 4 1
9 p<a 001, .2 p <0 05,
3 ( x100)
A- ;B- ; C- (150 mg/kg) ;D- (900 mg/kg) ; E- (270 mg/kg) ;
F- (EFS30 mg/kg + APSL00 mg/kg) ; G- (EF0 mg/kg + APS300 mg/kg);
H- (EF270 mg/kg + APD00 mg/kg) ;
: 4g9( ) 150mg/kg( ) ',
, 1100 ,
[9]
, , N- - (NARQI)
90% , GH , NARQI



344 Joumal of Phamaceutical Practice Vol 27 2009 Na 5
(ALT) ,
(AST) )
[1] , ) ,
, GH MDA [10] [J]. , 2005,28(2): 156
ALT AST , (21 '
[J]. , 2003, 5(34): 18
GH MDA, [3] . 3], ,
2007, 34(15):896
, [4] . , ,
, [M]. , 2007 : 533
MDA | GH (o] SR b
[J]. , 2008, 28
! ! (6): 475
@Dl ; (6] , : ,
Eca-109 [J]. , 2007; 11(6): 492
[7] Larrey D. Epidamiology and individual susceptibility o adverse
drug reaction health effecting the liver [ J]. Samin Liver Dis
' 2002, 22 (2): 145
P450 , (8] [3].
, ,2008, 3(8): 45
) [9] . [J1.
[11] ’ , , 2008, 25(3): 47.
, , [10] , . [M].
. 2002: 64
[11] , .
, [J1. , 2007, 27 (1):21
, : 2009-01-06
( 323 ) tiation of endothelial progenitor cellsin vito[ J]. HypertensRes,
[23] Dimmeler S, AicherA, VasaM, et al HM G-CoA reductase in- 2006, 29(12) : 1047.
hibitors ( stating) increase endothelial progenitor cells via the Pl [29] Pistrosch F, Herbrig K, Oelschlaegel U, et al PPARgammarago-
3-kinase/Akt pathway[ J]. J Clin Invest, 2001, 108(3): 391 nist osiglitazone increases number and migratory activity of cul-
[24] LlevadotJ, Murasava S, Kureishi Y, etal HVM G-CoA reductase tured endothelial progenitor cells[ J]. A therosclerosis, 2005,
inhibitor mobilizes bone marmw-derived endothelial progenitor 183(1) : 163
cells[J]. JClin Invest, 2001, 108(3): 399, [30] manishi T, Kobayashi K, Kuri A, et al Pioglitazone inhibits
[25] MinTQ, ZhuCJ, XiangWX, etal Improvenent in Endothelial angiotensin  -induced senescence of endothelial progenitor cells
Progenitor Cells fram Peripheral Blood by Ramipril Therapy in [J]. HypertensRes, 2008, 31(4):757.
Patientswith Stable Coronary Artery Dissase [ J]. Cardiovasc [31] MarchettiV, Menghini R, Rizza S, et al Benfotianine Counter-
Drugs Ther, 2004, 18(3): 203 acts Glucose Toxicity Effects on Endothelial Progenitor Cell Dif-
[26] Bahmann FH , Groot K, Mueller O, et al Stimulation of endo- ferentiation via Akt/FoxO Signaling[ J]. Diabetes, 2006, 55:
thelial progenitor cells a new putative thergpeutic effect of angio- 2231
tensin receptor antagonists[ J]. Hypertension, 2005, 45: [32] Hamed S, Barshack I, Luboshits G, et al Erythropoietin im-
526. provesmyocardial perfomance in doxorubicin-induced cardiomy-
[27] Benndorf RA, GehlingUM, Appel D, et al Mobilization of Puta opathy[J]. EurHeartJ, 2006, 27: 1876
tive High-Proliferative-Potential Endothelial Colony-Foming Cells [33] Bahmann FH, de Groot K, Sandau M, et al Erythropoietin
during A ntihypertensive Treament in Patientswith Essential Hy- regulates endothelial progenitor cells[ J]. Blood, 2004, 103:
pertension[ J]. Stem CellsDev 2007, 16(2): 329 921
[28] AndoH, Nakanishi K, ShibataM, et al Benidipine, a dihydro- : 2009-06-17

pyridine-Ca * channel blocker, increases the endothelial differen-



