AL IR IR T 2 R L ARATE R 5T

Adpsh ' BAEC, BEC, KR, AR T RS A, BN 310053 20N W PEHREERE, B 310023
3HMLA H BT A R AR, B 310023)

WE: B #HEALAGRERRIYE, SFRAMLFRIY A CCLL IR E . BBITHG &R, FE 2O
b TS AE KA, KR LiGHERE, FRCERE. CEAE. R Z R ER L GHw;
VA AL 0 AL S-S A RIAR, KA Ly(3Y BRI, £ ek FRIAT 9] BIRPUKHOATKIE T Lg%k 0L 0.125%
CCly 10 mL-kg ' BEAZE 441 &/ RS AT MG A, 4ml foif ALT, AST KF, #FMARKL SR I 30y R4 WITF 345 89
BAPAEA; A 20% CCly 5 mL-kg ' R FEH, 45K 1R, #4 8 AH & RIBRFRGEA, bk ALT, AST.
N B A LR 54 A R AR AR, SR ARAL SRR B At SR AT 45 69 BRI AR . £ NEFRMEBFRLIL: SEZ 70%
B, BIR1K, mHAEHE15h; EXFRARKEIL: 10485K, #R3 K, K1 h, A4 SHHFTHEDFBIK
S MEIF G A Rag s F ALT. AST(P<0.05); ARALFH &7 & 2039 Ak AR M AT 457457 s 89 f2 5 ALT. AST(P<0.05), %2
DEITIERESG AR, 88 AR AR AR IR T E WA, AR SRR F, AT AT AR R IR A 5T CCly
FlAe ) RE. ERBGEHR—EaRPIER.
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Study on Extraction Technology and Liver Protection of Yuzhang Pills

JIN Yaweil, ZHOU Jingz, PAN Jianming3, ZHANG Rusongl, YANG Subei3*(I.College of Pharmaceutical Sciences,
Zhejiang Chinese Medical University, Hangzhou 310053, China; 2.Xixi Hospital of Hangzhou, Hangzhou 310023, China;
3.Zhejiang Research Institute of Traditional Chinese Medicine Co., Ltd., Hangzhou 310023, China)

ABSTRACT: OBJECTIVE To optimize the extraction process of Yuzhang pills and study on its protective effect of acute and
chronic liver injury in mice induced by CCl,, METHODS Lo(3*) orthogonal test was used to investigate the ethanol
concentration, amount of alcohol, extraction time and times, with the content of offerulic acid as an index. L9(34) orthogonal test
was used to investigate the amount of water, extraction time and extraction times, with the content of polydatin as an index.
0.125%CCl4(10 mL-kg™" intraperitoneal injection)-induced acute liver injury model was established in mice, and the liver
protection of Yuzhang pills extract was evaluated by the AST and ALT in serum. The chronic hepatic model was built by
hypodermic injection of 20% CC1,4(5 mL-kg™"), 5 d one time for 8 weeks, and the liver protection of Yuzhang pills extract was
evaluated by the AST and ALT in serum, pathological changes of liver. RESULTS The best extraction process of Chuanxiong
Rhizoma and Curumae Radix were using 5 times of 70% ethanol, extract one time for 1.5 h. The best extraction process of
Polygoni Cuspidati Rhizoma Et Radix and other herbs were using 10 times of water, extract 3 times for 1.0 h. The high dose
group of Yuzhang pills extract could significantly decrease the level of ALT and AST in acute hepatic mice induced by
CCl4(P<0.05). All groups of Yuzhang pills extract could significantly decrease the level of ALT and AST in chronic hepatic mice
induced by CCl4(P<0.05), reduced the liver pathological damage degree. CONCLUSION The optimum extraction process of
Yuzhang pills is simple, high extraction yield and stable. Yuzhang pills extract has protective effect on the acute and chronic
hepatic injury induced by CCly in mice.

KEY WORDS: Yuzhang pills; liver injury; extraction process
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HEATHREL, i E A2 e i e A R I T 2
KA CCly il % /NR 2 BT B, WLERAT
BCPEXS 4500 AR AR R, AR AL Bl R A
DA B gk — 285 T e R JH 47 JFF 11 v 2430 24 £ it
053 B ) S HE A
1 MR5EE
1.1 Y

f@#F ICR /ML 60 R, &, JHESR, HiE
(20+2)g, AHIES: SYXK(#)2010-0166, H#T
VLA R 5 R B SL 30 s ) b O B it
1.2 {48

Agilent1100 = &R AH (LA (36 E Agilent 24
A]); R-501 Je#e 78 A (LA R A IR A
Al); WS501 FFRE R KA B (R AR A
MR A®]); SHB-IT fEHM /K2 H B IRLGBM I
B TRA R A ) ME204E HL 1K (H45 -4 5 41
ZABRA R AT 98-1-B A By 75 s (R
R A IR A R HAz 7020 4 B34S
A (H 37 HITACHT): TD5A & F A% 55O WL
KD WA DA A PR A A .
1.3 itz

AL HHIAL) BE R AR ) SEREE
GEHUY ). NE =R e ) AR& (= 7) 24
M BT R R AR AR AT, ZWrLH
PR 25 KRR INPa BUR %08, FFahE 28 2015 4
FRAR G T (I REE s ARALFHE I (FR WL 2
WA IR AR B %, 13 g 425 -mL™"); kst
FO P S 2 A e A b, IS 111575-
200502, 4EE>98%); Rl %R EL % I i (Bl & 24
m R BT AR, L5 110773-201313, & &: 99%);
I 2R UL 3 AL (O R 25 R B Iy A BR A =], ik
T A02140820); FH I W (i AR WA 2 ) R A
R, #t5: 20131125); DUGEALEE(EiFE G
EHIFIE R AT, #itS: 20121014); ALT. AST
X7 & (42 F DiaSys Diagnostio Systems GmbH, #t
5: 07137, 07218); L MG HEECGEE TEDIA A
|, i),
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2.1 IE, WM& L2 RS54

211 PIBER & &g kA . Diamonsil
(250 mmX 4.6 mm, 5um); A FEE-1%05 R
V(30 © 70); E: 1 mL-min'; HEE: 30 C
Rl A< 321 nmo  DABTZR R v 218 4 £>4 000.

X TR ) s R BRI DA A A
VE N T 70 0k I T 48 24 h [ B 2 R X R
3.51 mg, & 25 mL B, I 70% B ok
EZE, 15 140.4 pg-mL ™ X RS VETR .

BERX SR A REEAREL 2 MR )
HLOMEI o 4y, #%FE 1 iR, I 2B,
B HEEG, We4s. B 1 mL R4 & 25 mL A2 (0 &
M, F 70% P EERERE R ZIE, wA, W, BN

Pl
A L PR A e RS RO R 1 mL

% 10 mL AR, 0 70% FF BB 2 % 5L
A), WK 14.04 pg-mL ™ [ . K2R E ik
W 0.3,0.5,0.8,1.0, 1.5, 2.0 mL 735 & T 10 mL
FREERT, M 70%HBEMBERZE, A, K
UOREL 10 pL HEFE, 0T AR, DL THI R g Ak
bR Y, WEEARARAR X, fEFRHERNZE, 1521877
&N Y=30.064X-2.8739, r=0.999 4, 7EikJE N
4.21~28.08 ug-mL ™" I SR R AP LR TES R .

FE Al 5E = 53 A % T AR K VR 10 pL,
P BR SRR E , DL VAT E R SRR
i, iR ILE 1~2.

0 5 10 15 20 25
t/min
1 AR R & E 7 HPLC &3 B
Fig. 1 HPLC chromatogram of ferulic acid reference solution

0 5 10 . 15 20 25
t/min

2 AT B4R VAR HPLC & i B

Fig. 2 HPLC chromatogram of Yuzhang pills alcohol
extraction
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2.1.2 BB MR SR R
MEAR T ZM 4 NMRE, NOBRE. RS,
PEERUH L I8], R 3T R IR 1R Lo(3%)
IEA R BEAT IS, DA ZRIR & Ol Fabs, R
JEREAT IR ZE S T AT 200 #r s S5 R AR 2~3.

k1 BREIZEXRRBEEAFE

Tab. 1 Factors and levels of alcohol extraction process

S ) V] R DA R B B R 1) 5, AR LK 4.
PEH A [R5 B (%)=(W X V)/(10 X 288) X 100%
w: IR E g Ve PSR /mL; 10:
IS HU) [ A B P i AR B/mL; 288 2441 B
H/go

Fz4 ITLERIEER®n=D)

Tab. 4 Results of process validation(n=3)

ES
v OEEHIIRE I = PERLIR
S 23
x A% ZHB CIHE I 7] D/
1 50 5 1(1.5 h)
2 70 7 2(1.5,1.0 b
3 90 9 3(1.5,1.0, 1.0 h)

x2 ERRRRITEE
Tab. 2 The design and results of orthogonal test
LEERIRE . ZEEHI I SRIGCEU, PR S

A

A% =HB o MWDK Rimgg
1 1 1 1 1 0.72
2 1 2 2 2 0.96
3 1 3 3 3 1.12
4 2 1 2 3 1.01
5 2 2 3 1 0.99
6 2 3 1 2 0.96
7 3 1 3 2 0.50
8 3 2 1 3 0.60
9 3 3 2 1 0.42
Ij 2.80 2.23 2.28 2.13
11 2.96 2.55 2.39 2.42
11 1.52 2.50 2.61 2.73
R 1.44 0.32 0.33 0.60
=3I HELNM
Tab.3 Variance analysis
T7 2R WEFM JEE B FE REHK
A(LBERE) 0.41 2 0.21 20.5  P<0.05
B(%H) 0.02 2 0.01
C(LEEH ) 0.02 2 0.01
DX H % B () 0.06 2 0.03 3.00 ¥
R Z(B+C) 0.04 4

VE: Fo1(2,4)=4.32, F05(2,4)=6.94, Fy01(2,4)=18.
Note: Fo.1(2,4)=4.32, Fy05(2,4)=6.94, F01(2,4)=18.

W EM R U, RERRTZN
AxC3D;, M ZEHTEERTT A, R C XS s
RILVTFIEEm, D XFsLig s BzmAa R, MR
REAE, TAMANTTHEE, #iE eI K
HETEEM N ACID,, B 558 70% 88, =
1k, In#sEliz 1.5 he
2.1.3 MR T 2R R T7 e, o mlE 12
METTENE . A4, It 4 . % Bk R
BT 2ZEATH G, PR ORE, W45, 2 e i
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R LR & Br/mg-g ™' FEEUE A 5 /%
1 0.98 8.98
2 1.01 9.25
3 0.95 8.56
FIE 0.98 8.93

22 EAL BIEE, SEEAKRTLZMARS4R
221 FEWE @i Diamonsil(250 mm X
4.6 mm, 5pum); VishHH: LHE-/KQ22 : 78); iK:
1 mL-min™"; F:if: 30 C; HMPFK: 306 nm.
PLRE BLH TR B AR 20>3 000

Xof HR A R ) £ RS R DA A A
BN T 7 K T8 24 h B9 58 BLFF X IR
22.0 mg, & 100 mL Ax &R, INFs S MR 2
Z0E, $55), WS 4 mL £ 10 mL K8,
TN R R E S, TR, filK 88.0 pg-mL!
XoF B A T

U & RS EAREL 2 N2
JEAL. FUFREAEERTEL 9 1, %K 5 2L,
TIK$REL, it 4. B 1 mL K45 E 25 mL
PRER, MAWOREmBERZE, B, B,
VB AR VR

v 2R R )% R RS O R 2.0,
3.0, 4.0, 5.0, 6.0, 7.0 mL 35| F & 10 mL £ith
BT, W CRERBERZIE, A, IR
10 pL HEFE, idsRUEmmAR, AR AFE Y,
WA ARR X, EARdEfIZE, 1522
Y=14.064X+11.93, r=0.999 8, 7t 44.0~154.0 pg-mL""’
I 5 e AR 2R TR R .

FE A 5E = 43 TG % T AR i W 10 pL,
e BRI AR g, LA IETHE AL
W&, 45RNE 3~4.
222 BRI AR SEER EE
MUK T ZEM 3 AR, RIRBURE. nKE.
FREUN ], PRI ACF B L 5. K Lo(3HIER
FAT IR, DARAE &2 ARINIENS, A5
AT I AT 2500, SR IEK 6~
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L

0 5 10 15 20 25

t/min
B3 X &5 R HPLC & 3 &
Fig.3 HPLC chromatogram of polydatin reference solution

|

0 5 10 . 15 20 25
t/min

B4 H ST AR ER HPLC &3
Fig. 4 HPLC chromatogram of Yuzhang pills water
extraction

RS ARIZERHRREZEAFX
Tab. 5 Factors and levels of water extraction process

Y E AR mKEDE  TORNEOh
1 1 8 1
2 2 10 1.5
3 3 12 2

Fzo ExHRRITEER
Tab. 6 The design and results of orthogonal test

. B IOKE  REEE o, REEA R/

A . \ £H -

AR B/f&% C/h mg-g”

1 1 1 1 1 7.22

2 1 2 2 2 10.64

3 1 3 3 3 8.15

4 2 1 2 3 15.60

5 2 2 3 1 20.09

6 2 3 1 2 13.91

7 3 1 3 2 18.23

8 3 2 1 3 19.30

9 3 3 2 1 18.79
I 26.01 41.05 40.43 46.10
11 49.60 50.03 45.03 42.78
113 56.32 40.85 46.47 43.05
R 3031 9.18 6.04 3.32

®T HENM

Tab. 7 Variance analysis

J7 2RI WETM AmE B FE  REME
AFEIR D) 168.92 2 84.46 7474 <0.05
B(In/k &) 18.32 2 9.16 8.11 >0.05
C(FEHLIS 7)) 6.63 2 3.32 2.93 >0.05
D(R %) 2.26 2 1.13

ji F0_01(2, 2)=990, F0_05(2, 2)=190, F0_10(2, 2)=90u
Note: F0_01(2, 2):990, F0_05(2, 2):190, F0_10(2, 2):90

P EBACRI 255 2017 4E 1 H 55 34 555 1 )

W EM R R, RERTZA
AsB,Cso MW ZEDITERATF, HE A FKFE
et Seae g g 2%, IR By C XL g Ry
WA K. MIEMCEERE, LA L HHE, i
JE KSR 5 A T2 560 9 AsBoCys RIH 10 i &
K, $EEC3 IR, B[R 1.0 he

IERZRI 5 R BIR, FEBRE R E & &
MR, I HARE 3 UONEREEREL, (H 3 IR
FRRBURECRIINE S, MG TR 3 kY5 4
DO RS BRI, 230K 8.

x8 HARBRER
Tab. 8 Results of suplementary test

R E R JRALT & f/mg.g ™!
3 19.46
4 20.06

B 8 TN, $REL 3 KSR 4 ), HERL
HMEEMERK, BUKRLTZHRERRITE
e 10 fEEK, $EEL3 K, X 1.0 he
223 KR TZIUERIE  d&abJrtefl, 4 HIHE
12 NMbJT KR 26, 3L 3 4y, % Bk
PR T AT RRAN,  FEI e B HA 1) [l Ak 5 i
A SR, R IE 9. RIWE RS (%)=
(WX V)(10X 648) X 100%. Hrh w: FEEUY) [ K15
H/g; V: HBEAARU/mL; 10: EREE A
FrAA/mL; 648: 254 E/g.

R LTERBIELEFE0=3)
Tab. 9 Results of process validation(n=3)

FEA T PR E/mg-g ! SRV A 5 5%
1 19.39 22.77
2 19.44 21.13
3 19.40 23.13
FIME 19.41 22.34

2.3 ARALPHREUY ORI VE F B 9 5 45

2.3.1 XRS50 A ICR /MR
PR EBENL Y K 5 4l IEW4l. B, ARAL
FHEBRE. KRAEd@EAEHTETEAN
26 g-kg L IRFEAT 2 13 gokg ) BH 24 240 (8%
FEER A2 gkg™), AHIETE LA, #EHE
%), 1R 1IR, BEL2510d, HAEHDRSR
— FbRHETA R SR . BRIRG )G 1h, BRIEFH
IS 10 mL-kg™' BIAEA AN, B4 & HIYME
fE VST 0.125% CCL AEAE AW 10 mL-kg™'. 24 h
JEIREREC M, BUMAT 12 h 22 E ALK, #HE
30 min, 3000 rrmin' B0 10 min, BCIMLIE N E
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ALT. AST &t

K7 Z AR ¢ K256, SPSS 16.0 Seit#
AH, G EEE DL X 5 For, LL P<0.05 NEH S
HEDS-9'8
232 MREBMEFmLEmE R BEHEAN
ALT. AST M EN S, SIEWHWKRE BEMEE
F(P<0.01), Ui BH 2T B B ar . AR PR
B &7 B4 ALT. AST /K38 T A 4
BA G228 L(P<0.05); KA EH 5 BIA A
LG22 HMEAHSHM MM, ALT K
H 5 FEMEZE R (P<0.01), AST A4 it % ER
(P<0.05); m=AIEMHEHMEZ AL, ALT. AST
KRR, WA EASHMELAMLE, AST
ZRANEE, ERIE 10,
233 AN R 60 A ICR /MR
PR 6 e IEF . BV ASBLPHER
Fi L R B GETEIT AL N 52 gkg
AR S A2%N 26 gke!, KFIETEEY
13 g'kg ) BAPEZGALOBZE BRI AL 0.2 g'kg™)s
AR 1 E, HEBESY, BRIk, ELLS
i, BT & AN R — F AR IR R IR R o R E
[ S A A A B8 A =W 1 R8T N W S B 4
TS 20% CCl fEEmEWRT, SmL-kg!, 5d1
Wo RN G 24 h FIRERCR M, RIMAT 16 h 25
FAERIK, #E 30 min, 3 000 rmin”' &40 10 min,
IS E ALT. AST ¥&M. [FB, BUFAE, H

10% FP VA 8 e EOUBFF A A A L 1) 5% 2
P14, HE Zeta®, wifgs T, 10X 10 %648 U
SR W 2H 295 B 24 AR 4L

KH 7 Z 0B Fl ¢ K556, SPSS 16.0 Geit- x4

MR, FEIELL X £5 Fox, L P<0.05 NEA
GuitEE L.
234 EREBMHSG SIS R BEREASIERE
bk, MiBET R ALT. AST WIEHE, HEF
PEZE R (P<0.01), Ut BIAE M I A A B Rl S . A AL
FHEBU) & 78B4 ALT. AST /KT HK T4,
A Gk 5 2 7 (P<0.05); FHMEZ5H 5EAIHAH L,
ALT F B 3#FEM 2 5(P<0.01), AST A4it¥ER
(P<0.05); miflEAEHMEZ AL, ALT. AST
BiESWARE, b KAEHSHELHME,
AST ZRMEARZE, 450 0E 11,

AMVLAREE,  TEH 4 /N BRI K . R
ReH . Pttt S, R R R I K
. BHRTCE. FRHLEAE . AR, ARALTHR
B R AR P 25 A S AR A A B, B
AN AN [F) RE B ) 203 . B8 PSR, IEW A
JFA M ARARE, RO RIEA M, sy, B
AT LK A B R AE, VA XA K B 48 41 g
B, HIFHZUE &M, HIETE K DNAER
K2 SEAIA LR, AP & s A
FPHE 25 L0 BT A1 2L 8 AR FE B el s, &%
RIUE 5.

FT 10 AMFARBU A EEFRG /R mE ALT. AST A-F# & H(n=10)
Tab. 10 The effects of extraction of Yuzhang pills on the level of ALT and AST in acute hepatic mice(n=10)

45l FlE/gkg! B JE R /g ALT/U-L™ AST/U-L™!

B4 - 32.99+1.91 24.25+6.56 84.86+13.76

T2 = 33.15+2.13 1 220.4+481.69" 737.06+=408.18%
Rl ¢! 26 33.60+1.98 678.69+659.88" 381.29+427.56"
L(ill=<2i 13 33.17+1.85 982.16+676.75% 405.37+355.35Y
B 25 20 0.2 33.26+2.53 448.92+348.882Y 396.17+265.21"%

e SERA R, VP<0.05, ?P<0.01; SIE#AHLLE, YP<0.05,

Yp<0.01.

Note: Compared with model group, DP<0.05, 2P<0.01; compared with normal group, 9p<0.05, YP<0.01.

T AR RBG A BN R ME ALT. AST A&CF# #9#(n=10)

Tab. 11 The effects of extraction of Yuzhang pills on the level of ALT and AST in chronic hepatic mice (n=10)

45l F /g kg™ IR R /g ALT/U-L™ AST/U-L™

IEH 4 - 40.37+2.61 37.89+6.02 95.71+10.32

AL - 39.10+3.20 831.39+465.10% 649.78+377.18Y
A 52 38.77+3.15 309.18+93.499Y 276.35+107.41"%
A 26 38.8142.50 355.30+85.87"Y 274.94+116.26"Y
TR AL 13 38.44+2.11 405.53+109.58"% 294.18+89.32"Y
[ER e 0.2 38.2242.18 158.48+57.269Y 277.16+67.40"Y

e SR, YP<0.05, PP<0.01; SIEWALLE, YP<0.01.

Note: Compared with model group, "P<0.05, 2P<0.01; compared with normal group, ¥P<0.01.
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B 5 AR A A8 AT R GM ST HE 2H 4R 2
A-TEH A B-HRA, C-HBLST 52 gkg™'s D-HSKLST 26 g-kg™'s E-
ALY 13 g-kg™s F-BEAUEEM AL 0.2 kg '
Fig. 5 The effect of Yuzhang pills on liver tissues of
chronic hepatic mice
A-normal group; B-model group; C—Yuzhang pills 52 gkg™';
D-Yuzhang pills 26 g-kg™'; E-Yuzhang pills 13 g-kg™'; F-Bifendate pills
0.2 g'kg™'.
3 g

JFF 453477 A2 22 Tl JHF U 9 9 36 A 1 — A BEOIR
A, HKWMGESAET LS BUF A 4e10 . L
HERME. CClL &S, 12l 4 i
A BRI, B & ORI A& P450 g4 i
WO, AR BCEAE T T I = SO 2 B 2R (CCly ) AN
FH HE(CCL), XEE Y5 AT DL B A 40 i
AN A5 L, R JH I i B i S A B AT AR i )
ESERY, Jbsh, =S E HE(CCly )i R
B BRI RN, SEREME AR, 5l
Fuh BN — RAIG AR, s T
g A v SR AR TR K IR AE, 41
EIEER N, FFHA A ALT. AST KEAM!,
HMLE ALT AST 7K~V IS T R B L JH 451477
AR .

RBCONIZATT 25, R R R
AREE. b, CRFFFEIRSIER, TEMATHA
iE L 2B ERT 2 E . 24 0 2015 FEAR—
ECE R AL 25 HE, DURBLE AR RIE NS &
T brde, EAT SRR IET R R = R
HSZI R AR B, WA SIS DA AL & B AE
KSR T2 M S8R, BB 2 IS (1 3= 2%
PERL Sy, BT R AG SRR, P
JE 25 U S br, ok P8R & &= 1E
MR T 2% 54805

ARSI VL CCly I S /RS 18t
ﬁé,Wy%%W&ﬂ%m%ﬁ¢ﬂ%\@ﬁﬁ

FRE BN 255 2017 4E 1 H 55 34 55 1

W RTER . 45 R B R AL PR B AE % i
WG R S 1B ALT. AST /K-,
018 1 45345 /0N SRR 2 28 BE O AR . SRR AR AL
FHEW Y B A R EEEER, /RS, B4
JH5 0 B — s R ER .
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