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ABSTRACT OBIJECTIVE: To optimize the water extraction and ethanol precipitation technology of Zhuang medicine Baijin
granules. METHODS: HPLC method was adopted to determine the content of bergenin in Baijin granules extract. The extraction
routes of Baijin granules (water decoction, 70% ethanol reflux extraction, water decoction combined with 70% ethanol reflux
extraction) was screened primarily with the yield of extract and the experiment of reducing uric acid of mice. The orthogonal test
was adopted to optimize water extraction technology of Baijin granules with water multiple, extraction time and extraction times as
factors, taking the extraction yield and the bergenin content as index, then the validation test was carried out. The orthogonal test
was adopted to optimize the alcohol precipitation process of Baijin granules including the relative density of medicinal materials,
alcohol content and the alcohol precipitation time, then the validation test was carried out. By the experiment of reducing uric acid,
the effects of medicinal materials extract of Baijin granules extract were compared before and after ethanol precipitation.
RESLUTS: Established method for content determination of bergenin with linearity range of 0.007 2-0.288 mg/mL, had good
precision, reproducibility, stability and accuracy. The initially chosen extraction process of Baijin granules was water decoction
extraction. The optimal water extraction technology was soaked for 0.5 h, then decocted for 3 times with 14-fold water (mL/g) and
1.0 h each time. The optimal ethanol precipitation process was to concentrate the water extract to a relative density of 1.0 g/mL with
alcohol content of liquid at 60% and precipitated for 12 h. Validation tests showed that RSDs of extract yield and beragenin content
were all lower than 2% (n=3). The experiment of pharmacodynamics showed that water extract (before ethanol precipitation) and
water extract after alcohol precipitation could significantly decrease the level of uric acid in hyperuricemia model mice (P<<0.01).
There was no statistical significance in the reduction of uric acid between 2 groups (P>0.05). CONCLUSIONS: The optimized
water extraction technology can obtain good extract yield and bergenin content, and combined with ethanol precipitation technology
for removing excess impurities would not affect the pharmacodynamics. The water extraction and ethanol precipitation technology is
feasible, and can be used for extracting the medicinal materials of Baijin granules and its edulcoration.

KEYWORDS Zhuang medicine; Baijin granules; Water extraction; Ethanol precipitation; Orthogonal test; Pharmacodynamics;

Bergenin; Hyperuricemia

15 VR R 1L % (Hyperuricemia ) /& — F LA Il bR B2 T 15
SIRFE ARSI | ZE IR PR 2300 i PR /K-8 F 1
W (B4R 420 pmol/L, >4 350 wmol/L) 1 5+
PLACIR A, 2 S 20 L e g e O 45 & A2 1
FE AR 22— % N WU H 3R . A4
)V B R PR BE I R 2256 U, B A B 7.5 g Bk
45 g /N EIER 5 g FARE D g iR g ) Sk
75 gt B 75 g 1P 15 g #7455 g B AS 5 g,
AR 15 g HH 2.5 g M 12 BRZG M UL, 1% BE 2 4 IR K
B R T 9 PRIR AR FOT6RYT ST AR 2 o A7 LU B
2y PRl 2 W2 A G T AL B
RS I R HUA R RS, b b
M BR A4 N B AR 30 Ry F2 24, 5 T AT e
B SRR BAREE TIOR T AR AR BRI
B SRS ORIWEEE 8 BROMHS 2, A7 i 3 2 FA R
M AL I Z DA%, 3R = T PR % A DA R A 2, 2
poki R

R4 05 IR B 9 AR R A I e R
AMEFHEATFIRAT T KRB, O T X 2t a)
RH-$ w5 R FH 2 M N, A TR A DU %A 4 7 1A 7 M
HERLAL , K FLB I SOBORE 7)o ARG A%y 2 )5 25 04
FEHUY) (115 B A5 5 A LA B (B = DR R 1 1) 2
R A F BTG 1Y & 2 R d6 s  TER I R
R A SLRE E | SRIBUE S B 454 25 Ref s i I vk H kA
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SRR HR P T2 PR A B H R R
UL B MR TOARR 2 4% B i R HE 258V Y
SR, e 2 R R URE A e K BRI T 28, O Jim
LUK ) E— 2 IR A BEREA

1 #7
1.1 {88

1260 7 = 0K AR (3% (HPLC ) 4% ( 35 [ Agilent 2%
F) ) s RE-52A B Jie 5% 78 R A ( i o A AR A 2R T ) 5
SHB- N AUEER K 2022 FH 28 5 ORMIR SR T3 A B2
] ) ; DGF-4AB 7 37 2 HL $03 XU T 424 L 98-1-B B HL 1~
P il RS (R T 2 R AT FR A ) s KQ-500E 7Y
R P I A (R LT S AR A BR A | s JA2003N 71
HLF ROF (R G RHU ARG BR A W] ) ; CP21 ALHL 1
R[S () A BRZA w15 1510 B4 i K b
I [FEBR G R B (D A B2 A TGL-16A 4
BLONLGBI R RHE A BRAEDD
1.2 ZmEilH

FISPAR RIS RIS 3 R4 K R 400 B Al
AR AT B w] (K543 1 20180801 ,20171001
20181001 ) ; A7 A BRG4GB 28 N G AR R AR
AR B S BER JRORAE 9 MR R 4 A
IV AR B2 U 250 A BR A R (HE S 4 5 R 190101
190101, 190101, 190101, 180601, 190101, 181101,
190101.,190101) o Ph B2 IR & v pg RO K2 245
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B XU BRZ 5, Yo L o P 2 AR 1977
AR 2T (—350) FAEDCHRUE™, A A R a4
A 2011 AR WM B IR XOH 2y B AR v (5 246 ))
AR DCHRAED, /NG AL AT G 2018 AF () PO M H
A D2 AR i) (5 348 ) BUAH AR Ui, oA 2561 38
4 2015 AR Crb 24 L) (—30) B AH DGR TED

F R E XA, (S . Y24A8Y17096, 4li & . =
98% ) EMEIRH (M5 . R10J8X39379, 4l . >98% ) . %]
WS s (o o B, 5. Y2708C46913, 4 - >989% )1
W 1 T AR R R A BRA w5 R s 7 £ (e
A NAY TR R, 5 20181017) s EAEE (b 2T
B R AV AR A R R L L5 20180328) 5 R H
LT 2 K44 (CMC-Na, [® 25 4 AL 223570 A BR A W
b2 4l 415 £ 20140520) 50.9 % AL BN TE S (BT
TSRS 250 A R 52 AT 20 | L 4it 5 - 1807110908 , FLAK -
500 mL:4.5 g) ; BN (g4l , HAGKHIH R4 Hrali, 7k
halifbK
1.3 zh¥)

SPF 4% ICR /MR, B, (40T 4 18~20 g, I F 1L T
KA E AR A BR 2 |, 5256 sh ) A 7=/ Al e
SCXK (i1)2015-0001 .,

2 AEEER
2.1 MEFHNAFGHIRBEYFPEAZENSENE

2 B SCHR 5 11, 2R FH HPLC 320 7 A 4 Sk 1=
HH AR,

2.1.1 MIERRTRE M kg kb r e, R
AR 4L 200 g, Fc REAH N T 248 HUS , 76 70 C &4
T AR B D T 4 R IRV AE 80 TSR
HFFETRTRE, BT THRSTRE 1 h, FE R,
WRE 3 = S0, % .

2.1.2 XTRESRVATRHI R BUA SR 0 IR S L A
EEFRAE BT AR, I S A 1 mL % 0.05 mg
SRR A0 BRI, B

2.1.3 MRSl n w2, LT WU B AR A
KT EBEBRA0.2 g WHIRE, BEHEFIEH S A
A H B 25 mL, FRE BT i, B (28200 W, 43
.40 kHz) Zb 2 40 min, B% , FRRPRAE , I H ERh 2
UK B TR, AT, 22 0.45 wm fCFL 8 R R T, B2k Uk
W, EA .

2.1.4  BURHASBA AR SR T A R AR Ty He A
FREUBR IR M AE S AR 2GhE , #62.1. 17300 7 ik il A5 9]
PEFI A, TR 2. 137 3T 5 12 ) i dofeJo s 2% A
FEH T

2.1.5 @AM REEHERAE @15 Agilent
Pursuit 5 Cys(250 mm=4.6 mm, 5 pm) ; i s AH « B EE-7K
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(15:85, V/V) s fiid : 1.0 mL/min; 80 % 4 2 275 nm; 41
25 CydFFERE 5 plo HU“2.1.27 ~%“2.1.47 T X} B8
A VAT AT VR S b A P A S VR 43T
CSRE TR LR 1, S50, ki sy B AT, Big
M % 5 S RUETHR AR T 1 500, BIPERE A T4
W , Wy i Ik AT

80 4
60 4
240
< 40
20 HERE
0= ||...|.y.|‘.'.»|
5 10 15 20
t,min
AN HE AR
80
60
240—
i
20 HINER
04 . AN
T T T T T T
5 10 15 20
t, min
B A i
80
60
j]
< 40 4
g
QO—M
04 -
— T T T T
5 10 15 20

¢, min

CHE A B VLR S
Bl S3kEEILE
Fig1 HPLC chromatograms
2.1.6  ZRMERRFEE FBMIBCA AR M T 0.018 0
g, BT 50 mL A i e, Jin FH il v vk B oy 0.36
mg/mL AT B S I35 o 43 A 2 W B %o Bt T %
W 0.2.1.2.4.6.8mL, & T 10 mL A5 @&, i i
BN BRS) H 2,157 T Ak SRR E , e
T DU SRR i R B2 A R AR s () | 8,35 0 T A
YA AR () 2 il b o 1 2, A 2R TR IH O RN y=
6.966x+3.685 8(r=0.999 9) . 4EHRFM , A FE R
Jo R A 2R MV R A 0.007 2~0.288 mg/mL .
2.1.7 REBESRES  EBCU2.1.27 0 R % B S ATROE & TR
“2.1.57 I AR SRR E 6 Uk, il gk A . S5,
HEERIE I RSD K 0.81% (n=6) , £ WL ks 5%
JERAT
2.1.8  EVERE RS ARIR] R A ORI
AR (45 :180101)£49 0.4 g, 36y, 44 “2.1.3" W1 | Jrik
il £ P AR, T 2,157 IR (a3 A R HEREN 5
Wk OS] MR R A PSR R &R, 450, a0
SERMAEEEE M 3.157 mg/g(RSD=1.43% ,n=6) , %
Wz B R AT
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2.1.9 fEthiks  HUR—HE A (45 : 180101),
ST AR 0.2.4.6.8.10,12.24 i}, #242.1.5" 10
ARSI HRENE LR EIE IR . AR PSR
ALY RSD 4 1.87% (n=8) , #IABLK MIFMAEF IR T
24 hINFUETE R BT,

2.1.10  femifcRiAs RICAE AR S ENT
BEMA (45 :180101) 25 0.1 g, 36 0y KEHFRE , 5
BPRE B IMA2.1.6" T F 0.288 mg/mL [ 1358 20 B
VW 1.0 mL, 4% “2.1.37 30T Jy il 8 s il Vi U, P4
“2.1.57 T S AR E e SR R TR RE
MR 250, 5 SRR B EAE mHseR 2 98.12%
(RSD=2.08% ,n=6) , FRIIZ 7 ILHERE R 1T

2.1.11  TIREFEMPEENE RS PRI 4 0k 12
BT 2 R b d i, $62.1.37 300 F Oy kil &5t i iR
W, % 2. 157N G A RN E | il sk e 1A,
AR RE SRR O . B S T E 2 0k, X
SEISEAE Rl e 255

2.2 HEFRIRE T ZRENNSIFiE

2.2.1 REUCTZMEMIETT A6 SCHkRGE , A 2584
PRE P 32 B K B S URN £ B LR SR O 0, A
TR LA R S5 AL, w125 i T T 3 45 T4k, (1) T
21 R ITESMIRA IS  INA 14 f5 & (mL/g, FR)
KA SR 2 O, Bk L h, B FFRBOR. (2) TZE T rp
FRA 2R G 5 I 14455 T0% CFE LR 2 1K,
B L h, A IR . (3) T4 KA AR AR AR
BlE M 1A K AR 2 U AR MR G5
A A58 T0% S BERIRAREL 2 YK, BRI N 1 h, 914
U

2.2.2 ANFEFRBULZEEMRRNLE R )5 5
FRECAFRETH TR G4 200 g, 3£ 9y, SE K105 h
J& A 2.2, 1" 3Fh T2 MR AR I, BRI T 24T
3% FSHRBURAE 70 C IR s &5, B2
ELFRE TR A28 & LA 76 80 °CTF T B H B I i, 71
BT THRASTAREL L FRERE, ITRREEE, 4
RCPHEERERSRHEF KK Y. T2 1 >1T24
> T2, BRI 29 MR A 5 K B BUR A5 1) 6
(CES-T=INe U S

2.2.3 AFFRECTZREY ERRER L R
R B R IO AR TR 0 R s 3 s A 7 R TR /N B
BRI BN 48 3, BEAIL 3 Sk B4 X HE 2 ABE7RY
A BHMEXTRRA A T2 T I T 3R EC 41 (4350 3k
180101,180201, 180301 Ht AL 252) , A1 8 H . &4
/0N BRSO o v T 4R 2 . B R BN B A
REA9IS T 38 (LUTRRD & HE B 1 RAH N AR
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%1 FEERIZHESEHEE

Tab 1 Extraction yield of the extracts of different ex-
traction technologies

WRIE G5 TR RERg REGR PHRERg FHREEL

1zl 180101 200.08 3420 17.10 3473 17.35
180102 200.14 36.12 18.05
180103 200.50 3387 16.89

TZI 180201 200.12 32.85 16.42 3135 15.67
180202 200.07 29.13 14.86
180203 200.13 3147 15.72

TZN 180301 200.01 RANA 16.87 3142 15.70
180302 200.15 3046 15.22
180303 200.11 30.05 15.02

IK s AL A 2 25 20/ N BV R B/ A0 T e B K
W (10 g/kg) , HE BT Hy 20 mL/ (kg d) 3 B 75 26 1 BH 1
XF R /N R TR HE S K 10 mL/(kg-d) s & T (T
2 A/ INBUVEE R T/ E 1 <2.2.27 T 3AOAR R 12248
P K o [ He, 180101 HHEAE i 1 2y 3.762 g/kg
(N HIRAEZG8 0 1.21 g/kg, LA PR 2 47 77 4 55 /)N
BRI 1 AR 2 0 Oy 22 g/ke!™, FEDLIR B 1S 1A, B
5, T A 5 180201 HEAF i 7 54 3.612 g/kg; 180301 HEAF
SRR N 3,711 g/kg], HE B AKFRE S 10 mL/(kg-d) . &
H/NRIELEREE 7d. T5 8 KAt /NI ATAE & AR 2Kk
12 h, FRE M5, Bk 8 20 /) B s vE 5 0.8 %
CMC-Na i 15 mL/kg, 57821 R4 25 25 41 /0N FRUIE Jis
SRR RR B W (600 mg/kg, L) 0.8% CMC-Na 151 WA
)15 mL/kg. MEREFS 1 h)E , M BEAL /N B —
THE T ) M R B (0.005 g/kg™, LA 0.8% CMC-Na I Wi
), T2 T I IR B 2H /) B 530 e Js — IR
FEE SHORTE TSR B KR, VEE REI N 10
mL/(kg-d) . KIKRGLZEEH G 1 hEf, TN BURHEEE KA
SIfiL, B 1 h, A4 000 r/min 250> 10 min, B iU, ¥
BRG] & 158 B A B4R, R T A4S 5 1l 355 v PR
R 7K. oK SPSS 19.0 S8 i1 4 {4 b BT A5 55805 , A
P<0.05NZEFA GRS AR R 2,
x2 ARIZREWIX S REEE/N R MiFRERKF
HIZ N (x £s,n=8)
Tab 2 Effects of extracts by different technologies on
serum uric acid levels in hyperuricemia model

mice(x*s,n=8)

45 INGULTE IRFKF umol/L || 4150 /NI IRERKE , pmol/L
Wt et 150.962+49.038 T T 165.385+40.384"
el 259,855 +89.159* TZ T4 175.000+30.767°
Wt e 42300 +24.300° T2 172,597 +24.519%

TR S AR IRAL AR, " P<<0.01; SHA] He A, "P<<0.05,"P<
0.01

Note: vs. negative control group, ** P<<0.01; vs. model group, "P<<
0.05,7P<<0.01
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H % 2 25 SR AT, 5 B AL He , B2 /DN Lot
T PR IR K- 5325 T (P<<0.01) , 22 B 735 BR R A5 280 4 1
R s AR A LA, 45 45 2 4 /0N RS PR B 7K S 34
FEAT(P<<0.05 8% P<<0.01), B 3 Fh I 2 4R By 5ot v R
PR /N B AT 583 R A R IR AR
2.24 PREUTZWPETESIIEER  45592.2.272.2.37
TN B AR RN LR A R, T2 1R
PR g, 3 T LU X i R R AR TR /N R34 AT
F R BRACR . AR % R 3 2 AR R SR B
AR B, R BRI TP 4R 3R & A, HR 42
4L TAER 4™, s A A Sibr, IR T2 T 1E
AR RSREUTZ, BT 29 MR A5 LK EF T RT
FEHL,
2.3 EXFITRERETARKIRIZ
2.3.1 IERWIFSIRE  7ENTH R R AR |
DU BIRR A AR R IR R, LUK A5
(A,mL/g) FEEE (B, h) FEEKE(C, ) MR, 1%
b5 FBIRREL O 0y 25 MR A, B 003 200 g, SR FH Lo (3Y)
T TIEASRIG . KR T LR K 5K FRES, IE
SRR AR 4, T TR S,

F®3 KEIZHEZESKFE

Tab 3 Factors and levels of water extraction technology

¥ i
A,mL/g B,h C,ik D(%H)

1 12 10 1 1

2 14 15 2 2

3 16 20 3 3

x4 KRIZEZREZITSER
Tab 4 Orthogonal experiment design and results of
water extraction technology
i s

PIALL
i Aml/g  Bh G DER)  REERE % AITERGE g
| | 1 | | 11.84 3203
2 | 2 2 2 16.54 2985
3 | 3 3 3 2023 2963
4 2 | 2 3 18.56 3116
5 2 2 3 | 19.95 3.195
6 2 3 | 2 1591 310
7 3 | 3 2 2035 3.149
8 3 2 | 3 15.19 310
9 3 3 2 | 19.80 3033
R NooO1620 1692 1431 1720
L84 1720 1830 1760
TO184 1864 2017 1799
RO 178 5861 0795
AEOEEAE % 3050 3156 3166 3144
L3 3T 3045 3085
L3803 3102 3084
ROO009% 07 0120 0.060

M4 K5I, IR B R N B LR, £ N R
SEIAVE AN A C>A>B, HiA R % CxHEH 1R

HHEEZG 2020455 31 55 8

®5 KRIZEXREAESTER
Tab 5 Variance analysis results of orthogonal test of

water extraction technology

bl NERE  WETR AME B F P
REAR A 8.891 2 4446 9378 >005
B 5.106 2 2553 5386 >0.05
C 53768 2 26.884 56711 <0.05
D(13%) 0.948 2 0474 1000 >005
RAZEGE A 0014 2 0.007 2004 >005
B 0.021 2 0.011 3005 >0.05
C 0.022 2 0.011 337 >005
D(1%) 0.007 2 0.004 1000 >005

BISEIA Si 24 2 X (P<<0.05) , 25 A B A 520 | 6
Gt L (P>0.05) ; LUA ISR O N B 585, %5
K2V E RN C>B> A (HIX 3N Z X
FISRR GRS LS E L (P>0.05), ZZE5%
FE T L R T2 ABLCy, B 1445 5K, AT
A3, BIK 1.0 he
2.3.2 KT ZRAE  He Ry B, FREZE MRS
100 g, #% HE“2.3.17 30 L ik i) de A /K 2 T2 K2 il
0.5 hJi , BUESRI, A I PRI , e Dol 1 78 vl 4 28 34
B G A CHRE B 28 & LA, 76 80 C FHET BT
BE VET TSP b e, iHREE1EE,
JRHE 2. 117U R kPP A R . PATHAES
W SE9EHIRE %N 20.48% (RSD=1.53% ,n=
3), FH I E A 3.144 mg/g(RSD=1.26% ,n=
3), REAIE MK SRIC T 288 17,
24 MHMEFTHMETLIZMWK
2.4.1 FEDUREUIOIHIAE  Heb Ty LI FR U 25 M ik
Jr HE IR 237 IR L S AR K 3R TR TR, e 4
FE—EWE, PR —E T U IR, A R g R
FEU AR 0 I 5 A CRRE Bt 28 & L, 76 80 C
TR TR, & T TESTRE L b, FoE iR, it
FREARR TS o =5, & .
242 EASRIAALEIIT Y FERT A N 50
FEhl b IR SRR S e e 2
WA B L [A, g/mL (LA 25500 1)] & e (B, %) (FE
TUIFTA](C, h) B LR SR Lo (3") R AT IE A
5. BT T ZHESKFEERE, ER AR 5455
W T, Ir s R W48,

%6 ERNIEEZ=E5KTE

Tab 6 Factors and levels of ethanol precipitation tech-
nology
Al Iil?
KF A,g/mL B, % Ch D(Z[1)
0.5 60 12 1
2 10 70 u 2

3 15 80 36 3
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R7T BATLZEXRBIRITEER
Tab 7 Orthogonal experiment design and results of

ethanol precipitation technology

e iES RS
= Agnl B.%  Ch DUEM)  BERE% AMREARngs
1 | 1 1 1 12.12 3.594
2 1 2 2 2 12.26 3238
3 ! 3 3 3 1065 297
4 2 1 2 3 1164 3,584
5 2 2 3 1 10.88 3.104
6 2 3 1 2 11.03 3.641
7 3 | 3 2 1121 3.261
8 3 2 I 3 1119 3541
9 3 3 2 1 10.67 3.699
REME  n U8 1186 165 1142
oINS 144 1082 1150
o102 1078 1091 116
R 0854 1074 0734 0340
AUFEGEY 3268 3480 3692 3466
Lo 3443 3294 3507 3380
xo 3500 3437 312 3366
R 0094 0117 0121 0.060
RS BRIZEXRKWAENNTER
Tab 8 Variance analysis results of orthogonal test of
ethanol precipitation technology
5iH HERE lEFA - HbE tyy F P
RERR A 1234 2 0.617 6469 >0.05
B 1758 2 0879 9215 >005
C 0.925 2 0463 4848 >0.05
D(5%) 0.191 2 0.095 1000 >0.05
ROREGE A 0.088 2 0.044 5000 >008
B 0057 2 0028 3226 >0.05
0393 2 0.197 2404 <005
D(R%) 0.007 2 0.004 1000 >0.05

MR 7. R 80 I, LU HF R N H L8, S W&
SEMAE IR/ S B>A>C L (HIX 34 R AT
FAFE M G248 L (P>0.05) ; A AR R T &
HFE SRR, & R R Ve K NETY i C>A>B,
HEI R C XTI I A S it L (P<<0.05) , 1
& A BN ST E X (P>0.05). LG5
J& e AR REUT T. 20 ABIC, BIVK B 8k 45 S 41
XJ % B 1.0 g/mL, 253 5 B it R 60% , B0 B ]y
12 h,

2.4.3 BRI ZHAE  $eBAb )7 Bl FREC IR A
100 g, 4% “2.3" W F e e K3 T UR , 1
P 42.4.27 (e i Bre FE R TT 1 2 R AT R UUAL B , €
V45 0B VRE 2 D 2% R R A A IR e A PR IR Y
ZERA, TE80 CIHET AL TR, B T TRAh e A
1 h, FRoE i, THA R B AR R I 2. 1L 11730 R Jy il e
FHRESR, FATEREI R, SR, IR EERN
11.01% (RSD=1.77% ,n=3) , V- H X L & 7>
3.634 mg/g(RSD=1.60% ,n=3) , £ AL LAY BT T 25
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FasE 1T,
2.5 AYFERLBME TR T ZEINAAERE
HES

BUNRL40 L, BERL S A BT IRZH AT BH XS
HREH K22 OKEEREU AL, a1 8 K, i 2.2.37
Nk g 2y rp KR AR R
4.52 g/kg , /KIRMETTHALR BE B 7750 2.39 g/kg (FILA
W FE AR T2 R MR G A Y TR A 2
B 3 AR 10 mL/(kg-d) o [R)IR0 72 A B T
TR I TaE 24 U 25 AR IR 9.
F9 EETATEPTSIREN XY S PR ER AR B /N R I i PR ER

KFEHIRNE (X +5,n=8)
Tab 9 Effects of the extracts on serum uric acid levels
in hyperuricemia model mice before and after

ethanol precipitation(x +s,n=8)

415 INRILTERRVKE, wmol/L || 415 INRILETREVKT:, pmol/L
[eRgp 37.956£37.956 kiEdnal 45,742 +38.929"
A 88.008£25.860" R4 38.790+51.721°
TR R4 2530418491

W S PP IR LR, < P<<0.01; SRR H#E, #P<0.01

Note: vs. negative control group, *“P<<0.01;vs. model group, “P<<
0.01

FH 26 9 T, S5 BRI M) BEZH H g, BRI 20 /)N BRI 7 PR
R /K- SB35 T (P<<0.01) 5 SRR Hgs, 4545 2 /N
BRI PR R /K - 38 i 2 I (P<<0.01) , HoK 44l
IK AR BETTH 2 /N BRUR PR K - H A 22 S B Ge i 2 3 L
(P>0.05) , B ES T Ak 35 SR ERUY 23500 R 32 35 i
PR SRR TAE Ay i e R B T2
3 g
3.1 HFERIE L

AR5 7 I HA 25 3002 TSI 0 v 2%k AN () 1 A5 51
55 1) 1R DR TR IMILAE /)N BRURS AR C > BRIEERA T i TR
YR RS IR S VR TR L TR BB TG 6 SR TR A 5 o LR
WS T ARNER 14 AN RURBR K52 . 2l Xt
FoJa R B, IR G R RRPNA 5 7 d I & il ek
T ) v PRI /N BB RS, ELYGE/IN BB T RESE I /)
W AR T 5 e 228 3 30 0 B R 9 0K 5 SR R 4 s 1 53
TERE T
32 IEZMUPIEMIEIRAIERE

Mg th & EESE A s B O R REEZH
FAUAR 2 A3 ARRA S HIRYT R PR IR INLAE (4 A 4%
B IRIE D o AR SCHRIC AR, H AT FE B 1) 2 R
ZH A SRR M AR T I5 B a1 o R R R 1 32
SRR, AR RS A A A TR E A B
S R R HE oA B D RE T R IS A L R PR TR
AL B GRS, SR RT AR R B, AT TR S T
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BT OBIETT JT SR MR S R 2R ALY
W AR, A 7 & Jm Mok e M4 i) HPLC
RTINS PRA R R U TR R A R
2R GRS R SRR . BEAh, TR R B R
ARG RAE HI A Bkt 32 5 1558 00 I AT 7R OO
JE BRI R T 2R g o R, AR R AR
EREE VPSSP SN K (BN S ol Sl [ S

3.3 HFTZHImERMIN

A5 AE I Hh X IR LIS ) K R  $R I

) SRS T T B BB EE, e BRI I ) 0 35

FHRIFTCRZM , PRI ARG LA IESS BT Y PR 3R 0 2k

T HEL, T2 4% MR P 250 RS O AR HEA T PR 16, 0.5 he

ABFFEE I A AP R , 45 5 R BT RAA B

SRS I TR R 1 , 8 427 R K

T2, M A s et th ke T2, hT

IKARY S A R A SRR IR T, O T A AU

o3 AR R A R A H IR, AR TR T

NIRRT DU T RIS U B 25 220 o, 7E A%
Bl IEAZ IR e A e RS T 25 ARl b, SR T 24530075
5 AR UURT o S U I RE IR IR AR T . SR B, BT

CXTHFEIRIRARAERTC R &2 . 5 b UK

FEWFIC T 2R TR ORLZH 5 2504 OB B BR 2% o
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