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[ Abstract ] Objective: To prepare compound Ganning granules, optimize its extraction process and
investigate its protective effect on acute hepatic injury induced by CCl, in mice. Method; Ethanol extraction

process of Schisandrae Chinensis Fructus was optimized by Taguchi design, water extraction process of the other

[KFBEH] 20151010(019)

[B&TE] S04 ARRE IS H (2014GXNSFAATIS198) ;™ G [ 245 |k I 24 14 7R 01 % 301 ( GZZI14-20) ;)™ 74 2§ Be b 2 1 AR
5335 H (KY2015ZD060)

[E—1EE]  XEEHE, R EATZ500 , NG R 25 % A 5% , Tel :0774-2828872 , E-mail ;574920849 @ (q. com

[BIAEE]T " RETTUR, YFIW, DA o 25 0T & 5 43 43 BT 5%, Tel : 13036883598 , E-mail : 188848168 @ qq. com

.18 -



5522 %5 14 W) FEXEAFFEHRE Vol. 22, No. 14
2016 427 H Chinese Journal of Experimental Traditional Medical Formulae Jul. ,2016

herbs was optimized by orthogonal test. Compound Ganning granules was prepared through wet granulation process.
Mice were randomly divided into six groups, included normal group, model group, bifendate group and high,
middle, low dose group of compound Ganning granules. Acute hepatic injury mice model was induced by 0. 1%
CCl,. Levels of alanine aminotransferase ( ALT), aspartate aminotransferase ( AST) in serum and malonialdehyde
(MDA) , superoxide dismutase (SOD) in live tissue were detected. Result; After being optimized, transfer rates
of schisandrin A and sodium danshensu were more than 90% . Compared with the normal group, activities of ALT,
AST and level of MDA in model group were significantly increased and activity of SOD was inhibited. Compared
with the model group, activities of ALT, AST and level of MDA in compound Ganning granules groups were
significantly decreased and activity of SOD was increased. Conclusion: These optimized processes are stable and
feasible. Compound Ganning granules has hepatoprotective effect on acute hepatic injury induced by CCl, in mice
by up-regulation of activity of SOD and down-regulation of activities of ALT, AST and MDA.

Taguchi design; compound Ganning granules;

[ Key words | Schisandrae Chinensis Fructus;

hepatoprotective effect; schisandrin A ; sodium danshensu

S2O7HF T R AN TN R BE B LA B2 2 B Ol 4R
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2.1.1 g5 Rgd s Db Uk
ot B O e SO IE ST I S A F B (A) K (B) B
BEVERE (0 ~12 min,35% B;12 ~20 min,35% ~10%
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FEE TR >2 000,
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THE R FREH 552 35(96.09 £1.88) % .

1 HEHEFERIZMUL Taguchi X5
Table 1  Taguchi test analysis of alcohol extraction process of

Schisandrae Chinensis Fructus

A B C D FOR
No. #RFRSH WRIAHE JREFR I PR R
/% /A /h /IR /%

1 45 5 0.5 1 64. 48
2 45 7.5 1 2 65.99
3 45 10 1.5 3 60. 30
4 45 12.5 2 4 78. 66
5 60 5 1 3 53.32
6 60 7.5 0.5 4 91.15
7 60 10 2 1 88. 96
8 60 12.5 1.5 2 99. 26
9 75 5 1.5 4 83.28
10 75 7.5 2 3 93.27
11 75 10 0.5 2 100. 08
12 75 12.5 1 1 93.13
13 90 5 2 2 82.79
14 90 7.5 1.5 1 90.95
15 90 10 1 4 92.56
16 90 12.5 0.5 3 98. 31

K2 AKFERERBEAZSN

Table 2 Variance analysis of transfer rate of schisandrin A

J5 25 K SS MS F P

A 1596. 6 532.19 15. 44 <0.05
B 970.0 323.34 9.38 <0.05
C 333.9 111.29 3.23 >0.05
D 294. 2 98. 05 2.84 >0.05
PR 103. 4 34.48

H:Fy05(3,3) =9.28,

2.3 P EmMERE"
2.3.1 @ik S R gE RS DU
FE e B A ek S O LSRR U B AH BB (A ) -0. 1% B
BRI W (B) B EE BRI (O ~ 15 min, 8% ~92% B;15 ~
20 min,92% ~ 40% B;20 ~ 25 min,40% B;25 ~ 30
min,40% ~92% B) , & il 283 nm, S M B
P& Z g E >6 000,
2.3.2 XHMBEWOH S KBRS R
R o, PP A 60 mg LT PR, B A

- 20 -

SBR[ R BOR B B R 7 1 d T i
PRICBR TR T AMO 2541 9 4, R I Ly (3°) IE 8 R %
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P W /M R4 (d dy) 5 0D, il B WA
AR, A PR AR T 2 iy B > C > A >
D, JrZEom RN R B BHA W 3% 1k, HAl P =
B1J0 8 3% PR, e £ e AR SR IO % ABL Gy, BN
12 A5 B KR IB03 Y, AR 1.5 hy 4% 1 d AbTJ5 fEFRIR
BR IR TAMRIZY 3 0y, 4= Ph e /Y T 20K 42, i U8, U8
WO BRI S5 R S RN R R0
W1 (98. 44 £3.03) % . (16.32 +2.78) % .
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Table 3  Orthogonal test analysis of water extraction process of

other herbs in compound Ganning granules

A B % &% HEX
No. VA RN B WHER (4) oD
iz /h /IR (d)/% /%
1 8 0.5 1 30.97 10.42  0.02
2 8 1 2 66. 06 14.58  0.49
3 8 1.5 3 76. 06 15.80  0.62
4 10 1 2 37. 69 11.39  0.12
5 10 1.5 3 60. 21 16.14  0.51
6 10 0.5 1 97. 84 12.32 0.47
7 12 1.5 3 41.98 17.21  0.35
8 12 0.5 1 92. 62 13.26  0.54
9 12 1 2 88.76 14.17  0.59

W E d) Fdy B EKAE S A 100% ,20% 5 Fe /INME 53 51 R
30% ,10% .

x4 ODWFAENMN
Table 4 Variance analysis of OD

Ty 25 2k U SS MS F P

A 0.030 0.015 4.28 >0.05
B 0. 280 0. 140 40.55 <0.05
C 0. 034 0.017 4.95 >0. 05
D(iR%) 0. 007 0. 004

Y iFy 05(2,2) =19,

2.5 EHAMTERAH S FimAah o ik
(HE)30 g, FIAT 20 g, L5 20 ¢, 712 15 ¢, 3R 10
g, AN S5 ¢, 4195 ¢, MAL 20 g, vl F 15 g, I3
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W20 g, H B 15 g &5 7 Ok Ab 7 Ry R T
(Fi%)500 g, A5 333 g, &Kk 333 g, F15 250 g, 3
AR 167 g, A% 83 g, 411 83 g, Mifd 333 g, L Wi+
250 g, M KL 333 ¢, H # 250 g, Fibk T (HE) B
BOHLRY , F AR 1 T 20 2 4R L, Uit , & 0 U8, [ml
W 2T I Ve 4 LA X 4% B 1. 15 ~ 1.25(70 °C) i 7
B PES A 10 B2y R v T2 SRR HR I, g T,
DS A AR XS % 1.05 ~ 1. 10(70 C) g &,
WO, N 2T A R A 60% 3 i, BB A, [Tk 2
T I Ve 45 AR X 9% BE 1. 15 ~ 1.25(70 °C) B3,
BA b3R5 FUBI A 500 g, 1R 2],60 °C -1 #
BCANRY PR, IS IR 2 1 kg, DL 70% Z WM 1
B3 R, 60 °C - B, 15 52y 77 R

2.6 K J5HF R T CCl, 7S/ B A M I A0 1Y
T4 EH

2.6.1 shyyirdl kPR BA/NER 60 2 M k45
o MR 18 ~22 g TENW MR 3 d, BEHLA L 6 4,
S35 R IE H 4, CCL, B 4], BPD BHE4H , &2 05 IF T
TORLAR e A, R 10 H

2.6.2 WEHESAA R E S, A
CCl, BRI A5 KA 15 mL-kg ™' B A FEER K 1K,
BPD FHVEL 4 K 4% 0.4 g-kg "W H BPD 1 ;4 )y
JHF 7 ORGSR A2 T
A EZ R R 4.5,9.0,18.0 g-kg ', iELET d,
KRG 25 1 h 5, B IE w4l 4h, HAy 4 41/ Bld% 10
mL-kg ™ B TS0 0. 1% CCL, BAEZE S, TE % 4 iE
SRR A 2R B RS K, 16 h i R IE B .

2.6.3 fiFsts DR AEMEE 2 ~3 h, b s
J& , B0 (3 000 r-min~", 10 min, F[A), 43 B IfiL 3 ,
P G U B A5 2 ALT, AST Jif 4 o /N B2 HR EE
BRI, 7 BV R IA] — 38 457 JF 4 28, i A 3 K AR
109 5) 3%, 850, I W, #3500 60 2 i 4 215
Kbl A ALY B AL B (SOD) AN - (MDA) 5 &
2.6.4 ZrifFab3 R SPSS 13.0 4t it 4k 4 it
TG AL B0 B DL v £ s Fow, A LR R « 1
5. P<0.05 HHAS =8 EM.
2.6.5 XFRVERB /N EUNTE ALT F0 AST Y52 i
W5, 458 B 515 4 R, B 4 i v
ALT 0 AST 36 P£ 2 2% & (P <0.01) , 4275 CCl, 75
SN BR P PR A A AR e AR R B 5 SR O T T MO A%
A 5 B A E e, ALT T AST 3% M I 25 B (IR
(P <0.01), /%5 5240 % ALT A1 AST 9 /EH 5 BDP
PHAE L AR Y . SRS J5 i 7 UKL RE 58 2 B AR 2 M T
P45 /0N BB R 19 ALT Fi AST f7KF
2.6.6 XF Ve G/ BURF 2L 5 3 b SOD
MDA fsZm Wk 5. HIE# 4, CCl, B4
/NERFZH LR SOD i 1 i 2 B# IR (P <0.01) ,MDA
KPR FER (P <0.01) , 4275 CCl, i S/ Atk
JHF 450 1 455 28 3 Ak 2y 5 S5 AR AR 2 LA, B T I T R
A F 2 MDA 450 W % (P <0.05,P <0.01) ,
SOD /K- 2 F+ % (P <0.05,P <0.01) , HEA
ST . RIS Ty I T UL RE T IR R 45 /) BRUFF
4 MDA JKF-, [ B RE 8 F 40 4L SOD i J)
KFs

x5 EARTHEHI CCL FSIAMFRG/NRME ALT,AST #1F 5 4% MDA,SOD By & (x +5,n=10)

Table 5 Effect of compound Ganning granules on ALT,AST in serum and MDA, SOD in liver tissue of acute liver injury mice induced by

CCl,(x £s,n=10)

s Ry 1§ iRk
A /gkg ™! ALT/U-L™! AST/U-L"! MDA/ pmol-g ! SOD/U-mg ™!
EH# - 41.59 £13.07% 35.73 £9.58% 15.34 £6.02% 33.61 £8.97%
A - 247.59 +17.94 226.32 +22.68 43.24 +11.63 17.59 +4.70
BDP [Pk 0.4 120.25 +13.74% 109.51 +15.50% 22.57 £3.38% 51.79 £9.18%
5 97 T 5 WUk 18.0 135.30 £20.29% 126.00 +15.87% 27.88 £4.14% 48.97 +7.06%
9.0 177.17 £20. 06 167.39 +20.66% 33.25 £7.15" 42.50 +8.65%
4.5 206.21 +23.88% 176.10 +18. 117 32.95 £7.10" 23.30 £6.45"

TS BUMA D P <0.05,7 P <0.01,

3 iie

R (B 2 2, A 4 2 L ok
TR R A AR SR S HPLC
R R A L O R R A

NELAE AR LA TR T (B ) B IR 4R T 2
TEIR AR T A8 bR 1 5 77 11, A% SC LUK P i o
FIZ R R R AT RN, G a Wi T 2
S5 WF T T R e PR AR AR B, S 1 0 O A R R A
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AR R AT TR B O B RUBURE R . TR
B FEH AT, BT L T 2R EEAR LR
I Ay FEA DRIt AR G B4 R I PR B 43 A BUARN R E 1Y
B A BRI, 3K R 5 B T B — 2B R R )

AR ] HPLC 28 45 48 b5 o3 & i1, Y4 (o
[E] 25 #L)2015 A5 i DU B (38 0] 9101 ) * v 24 Ji 4 A
G3AT 5 I R e T 0 R, SR AT R AR R R
JE B R L T RN A 0 50 IE 55 E 25 R 8
FFEEOR . WK B AT AR TC 50 5 A ARA
VA PR B SRR A, T IBOIRRE B, B TR PR e L IE
JHERE e L e o A5 S 68 T, R i I W A,
FH RN 2 — o A SCLIOBIRE SR 350 70 i 45 15 21
A2 7 W7 UL Ok S B BE IE P, 7R O I AL PR AT
B E 2580 ) 2015 AF WA SR o 6 TR T 3 7 7 e
BOBURL R IS, s IR T 500 B RR ST 2 5 KRR E
PR 22 S5 Bl S, O TR RS

CCl, 55 /0y B2 400 47 45 780 14 g B~ 3% I
5 95 B A T 69 2HL 4 B A AL AR AR R R
FHAYJF 45 007 28 o 78 2 — 170 S M) B R Bl
ALT ,AST 7K | FF. SOD 240 i N K4k i) 48 H |
FEAE BRI, M MDA ]2 452 405 2 72 b Big o o 4 fk
() 2 LI A 7 W, B S R T 405 A R L R O R
ALT,AST,SOD Fi1 MDA 1E Ay £ I 48 ¥ , & M 5 |
R, BRE B IO & T I T ORL 6 ORI R
YEH o A SCEE R R 5 1E H 41 H A, A A0 241 /)y B it
HHAST A1 ALT 093 HE B B T &, I 4 40 SOD
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T PERE R, MDA 5 Tk i, 9 1A B8 1, P s i e
) s SR 2 HO R, 52 75 I UL i R ARG 2
YIRE B3 FEAR CCL 2oV AT 5405 /) B g Fh AST A
ALT #9365 B IF 23 2% o MDA | &5 i, 3 58 SOD
(9% 1 o Ul BA R AT o R4 ALT, AST, MDA Al
SOD {7 A 45 ORI W WA 1 ARG 20 5 AL o A5
fp ik — D WFFEIESE .
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