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(=] BHW:# % 3R £ H (polysaccharide of Sophorae Tonkinensis Radix et Rhizoma, SRP) 3f 447 &
BEM R, K SRP AR E R . Fik: KRE LS & SRP, L4 Lo KK E XM % SRP # £
WEH B BAFMEARSGE  BRAMECEENEANHEE RHEENEANBRESE., BEREHHK
HEAE L, 38 4 X B Waters X Bridge C 4 (250 mm x4.6 mm,5 pm) , DA 7, Jif - 8 B # 2 »¥ 7% (0. 05 mol - L™
pH =6.8) =18:82 i sh 48, % # % vk B, 2k % 0.8 mL-min ™' 438 % 30 °C , % | 3% K % 245 nm, 2 5= SRP
By SRR 4L R AT 7 5, N € SRP & B opE A B R IT H B R, R A MTT A Il SRP 1 | ik 78 40 e 3 78 By
Eh, R KRB LGSR, FHER R, FEH3.95% , LF LA Mmnr, L0 E0H. 24
WBE FnEp k4B 45 4 66.08% ,7.17% ,3.45% ,2.54% %1 4.33% ,E 4 A4 B A £, SRP § H &
WOREE AR FABER FEE I E MR a K, & 2N ERL Ny 1.25:0.31:0.28:
0.50:40.47:1.00:10.46 ,SRP # JfT B % % % 64.97% , SRP xt Hepal-6,HepG2,HT29 #1 4T1 4 i ¥y B A &
%ol A0 A R EL B R AR Bl IC, {5 4 B 7 770,1910,1 870 Fu 1880 pg-mL ™', i KB % 4 & 4
SRP # Z M4 B KT 60% , B & &K T 80% , 3 & K 4 4w, 1-3K 3-3-F 3-5- vk ok B (1-phenyl-
3-methyl-5-pyrazolo , PMP) £ #] 7 4 ft.-HPLC 3k A5 % £ (& M Ao #% 4 B 4F, % A T 2 A SRP 8y 84 4 &
SRP 2 — KB AHAMHMBENEERSNE L HE, SRP B H U B 6 40 s 15 A, & =~ SRP 7 & 3T 31 #|
Pk 8 4 ML A K AR AR R o AFTR kst SRP K o Wy A AF K A (R 3 SRP Wi M E R R R BT

(] L TR S ;28 4 &% ;Hepal -6 48 i1 ; HepG2 #1 i ; HT29 41 i ;4T1 %8 J ; 4 ik
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Preparation, monosaccharide composition and in vitro antitumor effect of
polysaccharide from Sophora tonkinensis Radix et Rhizoma
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[ Abstract] Objective: To extract and separate polysaccharide from Sophora tonkinensis Radix et Rhizoma
(SRP), determine the monosaccharide composition and content of SRP, and investigate the antitumor effects of SRP
in vitro. Methods: SRP was prepared by water extraction and alcohol precipitation. The contents of polysaccharides,
flavonoids, saponins, total phenols and proteins in SRP were determined by UV-Vis spectrophotometry, the contents
of alkaloids were determined by high performance liquid chromatography ( HPLC) , and the content of organic acid
was measured by back titration method. The monosaccharide analysis method of SRP was established by HPLC. A
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Waters X Bridge C,, column (250 mm x4.6 mm,5 um) was used with acetonitrile: phosphate buffer (0.05 mol-L ™",
pH =6.8) at the ration of 18:82 as mobile phase, the flow rate was 0.8 mL-min "', the column temperature was
30 °C, and the detection wavelength was 245 nm. The contents of monosaccharides in SRP were determined and the
mole ratio was calculated. MTT assay was used to detect the antitumor effects of SRP in vitro. Results: SRP,
which is brown powder, was obtained by water extraction and alcohol precipitation with a yield of 3.95% . The
contents of polysaccharides, flavonoids, saponins, organic acids and total phenols in SRP were 66.08% , 7.17% ,
3.45% , 2.54% and 4.33% , respectively. No alkaloids and proteins were detected. SRP was composed of
mannose, thamnose, glucuronic acid, galacturonic acid, glucose, galactose and arabinose. The mole ratios were
1.25:0.31:0.28:0.50:40.47:1.00: 10.46, and the percentage of polysaccharide was 64.97% . SRP had inhibitory
effect on Hepal-6, HepG2, HT29 and 4T1 cells in a concentration-dependent manner with 1C4, of 770, 1 910,
1870 and 1 880 wg-mL ™', respectively. Conclusion: The SRP prepared in this study contained more than 60%
polysaccharide and more than 80% known components, among which no alkaloids were detected. HPLC with
pre-column derivatization of 1-phenyl-3-methyl-5-pyrazolo has good precision, reproducibility and accuracy, and is
suitable for the monosaccharide composion analysis of SRP polysaccharides. SRP is a kind of heteroglycan with glucose
and arabinose as the main components. SRP has significant cytotoxic effect by inhibiting tumor cell proliferation,

suggesting that it may play a anti-tumor role. This study provides a reference for advancing the basic research of the

composition and antitumor effect of SRP.
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LI 5% #R ( Sophora tonkinensis Radix et Rhizoma)
J& 5 B ¥ #F ¥ ( Sophora tonkinensis Gagnep) )
TR AR FIAR 25 A R ] 245 by s AR, A TE A
T A =2 Zh A S PR A T 28 R A e
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Sophorae Tonkinensis Radix et Rhizoma polysaccharide ; monosaccharide composition ; Hepal -6

EC109 4= K0, I HAE 7 5 5L 300 9 AT 988 20 i
SMMC-7721 Ji =" s R N 5256 % W1, SRP A] L)l 1
P PR AERE 1, RIESUIMRIAE R L AR
AT AR5 26 B SRP ELA I 35 14 Bo 2L A g A i g 1
W TR R B AT R e A

A 5T R K B BEUT % SRP 347 32 M ali 4,
FIFH 28 A1 -1 U 435 5 BE 1k X5 220 v AR OC Bl oy i A7
FE T A AR I N AE B, Il i 1R -3 - 35 -
Atk wbk B ( 1-phenyl-3-methyl-5-pyrazolo, PMP ) i Fij
72 Ak HPLC £ %) SRP BEAT T B4R /B0 R
MTT 5 M 418 7K 57 % 88 7 SRP X A [7) ok 88 400 i 11
BRI e, LU S i — 20 [ W] SRP Ay AR 43
fitlh K e o 98 A FH £ 148 52 g6 4 40 o

MRERE

1 #ZY5RKH

L AR W 8 DY T e 46 2R AR WD
Mo 7V AT 2101063, 57 i 4 17 A% RS I 44 45
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Jo K 6 7 b (2 4 Ak 2 R A R 4 A
It 5 :20150603, 4 fF . 98% ) ; D-1 52 H (4t 5 .
C16J8H28561, 4fi FF. 98% ) . D->} . M (it 5.
722)J9H64187 , 4 FF . 98% ) . D-Bif fii 1A 4 (4t 5 .
7Z2907H23894 , 4fi . 99% ) . L-F 2= W (4t 2.
O12A10K95105, 4li i : 98% ) , D-#j ¥ BE 1R (#t 5.
B25302, 40 i : 98% ) . D-( + )-FFLHHEREMR (H#Ht 5.
S11020, 2l :97% ) #4081 ifg I A= Y BB AR
23] s DMEM 54 15 75 56 (4t 5 SH30243. 01) Fi1 RP-
MI 1640 ¥R FE (L5 :8121104) ¥l H Gibeo A ¥,
2 U

Agilent 8453 % Ah-1] UL 3 560 B F (56 1 %
B R A PR A ) s ME203 %1 0. 01 mg 43 B K F-
(MR8 -FC R Z A28 LA PR 7)) 5 Multiskan FC
il bR A (B R R B A R A 7)) 5 Agilent1260 #Y
AR S (VWD K I 25, 55 E L HE R R A
BN ] ) 5 Thermo 3543 AU CO, 6 i K5 37 4 ( b ifg
Thermo {854 BR A 7] ) ; TDL-4-C % 3 &5.0 4L ( 1
LR ) s CKX4T B8 W s ( H AR Bk
Hrtk X 4h) o
3 4Hpm

JH-Ji 240 s Hepal -6 F1 HepG2 .25 7 9 4t ity HT29 |
FLMRIER A 4T Y0 13 v R B T 40 B % .
4 SRP {JIRER 4

Bl GARTK A 1 ke, in 3 155 95% £ 15 9] 37 Jit
JE 2 h, 20 BT XA E IR T o AR S Y 256
10 A5 5 2l 7K 32 1 30 min, 5k W, SCAM# T h, R
2 AIFUEW MR AE & 2 g 254 -mL 7 £ ID
GARIKAEWE o 1) KA R 95% &0 B 12 R B
T 38 80% L4 °C i, il DE i R BE DT
TEY) ,50 CHEA A5 B — P BETTIRAL 5 45— KB DT
BOMEiK G, B0, LIS WIN 95% £ 1 ] 8 i ik
JEik 80% , 4 C # ok 5, Uk, W B TTRE ),
50 CHETF A5 2] P B U0 AT 5 R B LR A 5 —
YR BT RS Ab $ 7 3 A TRD , A5 3 = R B LR A, B
SRP, i LA AKX,

BE/% =M,/M, x 100% (M, £ & &/g,
M, KR EE/g)
5 SRP HHXESES=MNE
5.1 #RE BB RAE

KB PRI K B AR T SRR e T
R A I T R bR E TS, A B AR VR B R
1 mg-mL ™" bR MEA I
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5.2 HRAEMZHEREH

75 R ) M A TE S M0, 40,60, 80,
100,120 wL, ik # B2 1 mL, i 1 mL 5% 2K i)
W IR AT, i 8 mL ¥k B R, TR &) )5 # & 10 min,
50 CK i 30 min, 7KK 2 20 2 Z i, T 490 nm
A2k I G E o

BB T bR e S %W 0.1,0.2,0.3,0. 4,
0.5 mL, INEFFBEZE | mL, &KXKMM A 0.5 mL 5%
NaNO, % .0.5 mL 10% AI(NO,), % .5 mL 4%
NaOH ¥ W&, B i — YR 1R A1 )5 ## B 6 min, 5 )5
B E 15 min, F 510 nm &b I 0

5 B B 35CR R bk o % W 20,40,60, 80,
100 pL,70 °C Z&+, FE N A 5% 7 B vK B 2 % W
3mL,H & 6 mL,80 °C /K 10 min, i /K & )
5 min, T 550 nm T E OB

BB E T RN 1.0,2.0,3.0,
4.0,5.0 mL,5E/m 1 mL #4045 8 i, 15 m A gk
AFRTE 14 mL, ] 29% 4 5% R 40 15 TR B &
25 mL, i & 30 min, T 760 nm &bl 5 WO R

% A% R UV B AR A bR 7 M 10,20,40,
80,160 wL, f7K = 1 mL, # A0 A B M e 6 % 5 mL,
SE BN AT, S BIAE 595 nm (38 K A 0 5E W6

G399 LA B o W ) MR BE ((C) SR B AR A, TR O
JZ OD {E P AL A, 753 3 11l 5 J7 72
5.3 SRPHiXmBARHNHERR T EENE

B FREC4” K SRP 10 mg F 10 mL & & )i
o Al K S R o A R R AT A 3
By o [“5.27 TR Jy el & SRP Hr iy 22 4% (i | 2
TR ME A S . A VLR & I R H R T
EEN
6 HPLC :JE SRP FESHIMEALETSHEE
6.1 R/ S HIEDF

KPR 2208 17. 41 mg A AL 206 34. 82 mg,
2K E 7R Z 10 mL, AT 0. 22 pm T3 L I8
S U/
6.2 HmIEE

K5 B PRI SRP 10. 54 mg, filHE 41 /K 75 15 i, 2
#2210 mL, ] 0.22 pum fAL 38 R i g BI A5
6.3 &y

K H Waters X Bridge C,, 0% 4F (250 mm x 4. 6
mm,5 pm) , i 0.5 mL-min ™", ¥ 8 30 °C, #EEE K
F110.00 wL, B8] 35 min, J% K 215 nm, 2 BN
FEEEVENL(WLER 1) .
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K1 MBEUEMRRY

I [/ min 0.2% BRI/ % L5/ %
0 95 5
5 95 5
6 91 9
6.5 88 12
11 85 15

21 66 34
23 55 45
26 53 47
27 23 77
35 2 98

7 PMP BT 4 4L -HPLC 3% 43 47 8 9% 4 i "
7.1 ®BifEH

KM Waters X Bridge C,, 354 (250 mm x 4.6 mm,
5 wm) L SIHE N 20 - B R R 2% vl (0. 05 mol - L7,
pH=6.8) =18: 82, Z5 BA B Yk i, 73 0. 8 mL -
min "' AEYE 30 °C, B [d] 40 min, K0+ 245 nm,
7.2 ERIIE

2ABBERI R IEN R F, ), = (A/ny)/ (A/
n ) JURE SR 2 B ERBER LB R, = F,,, x (A]/
A) ) o v A A, IR A OB RS S T R 1
2 BYUETH AR A LA, g SRP RE SIS T BARE 1,2 1
WETT AR sy, ny 43 00 O YR 5 BPOME X8 A T8 D FRORRE
1,2 (W By aE . e R 2 ST 3R il i v 45 R
W59 %) 1 & 22 L
7.3 X HR A i B9 B I

F B0 B BBCH 28 0% (Man ) | U225 0% (Rha) |3 B &
iz (GleUA) EFUMEE IR (GalUA) (% 4% (Gle) 2F
FLBE (Gal) (FTRLAABE (Arva) R fE i 1 & 207K 5
B Z 10 mL, 15 30 BUBEBR fE & W, BT F I e 7
7.4 R iR R 9 BEHI
7.4.1 ZHERKIR KSR PRI SRP By oK idE & T 5
ODEF LI 2 mol - LW =4 2R 2 mL, BH 5 T
100 C/Kfi# 6 h, ¥4 2 % iR ,80 C/KIBZE T, I B
1 mL % fi#,60 CARIRZE T, T AL IR 3 R DABR 25 5%
B =R O IR, bR 4K % i, JF 2 A5 2 10 mL,
#H o
7.4.2 PMP fifA: Ak HUCSRBE AR IR & 3 K45 700 pl
TR 08, 2R KR 1 mL T
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— BT, B A 0.3 mol- L' NaOH %5 ¥ #l
0.5mol-L™" PMP {y I A Wi 4 1 mL, RS JE T
70 CORWE RN 1 he JR 58S I 0.3 mol - L™ 4k
fiz 1 mL R NaOH, fin 58 £/ 2 mL, i3 i€ & ) 30 s,
5000 r-min 'Z.0 10 min J5HE T 2S00, BT
W, ERE A3 R B R 2R PMP, LA )R,
WK ZEE 0.22 wm FFLUERR, 25 .
7.5 FEFEER
7.5.1 KAMEXCR SRR ORGSR IR
VW5 A, i T AN ) vie B B R AT 2B AR S 2E R A
W, DA EE (C) e A b, W 1T AR (A) SRy 90 A s 22 1l
A BBE A AR o i £, A5 F [0 09 7 R
7.5.2 HWKEEE  BURORHR G X B R AT
fEJa BERR 1 h JERE 1 R I8 6 WA H B R IR 208 .
T R P LS R A 2 W L FLBE TR R Y
g i A3 RSD,
7.5.3  HIEPKEE R HUPOMER G 0 BN M, AT A
fEa AR 1 d HERE 1 kI8 6 WA H ERBE R Z2E 08 .
T R P LS R A W L FLRE TR AORE Y
g i AT RSD,
7.5.4 FaEMESCE R E PRI SRP At A KA
A 53 HI7E 0,2,4,6,16,24 h FEFE K I, 0 45
TR bE B0 F 00 T R AW R A AR L
FLBE B 7 A7 w04 1B AR5 & A1 RSD,
7.5.5 EEMWSLE KWW 4y SRP, Kf# AT
A A e HERERG U, A5 H EE A SRR R LR |
A T TR A W L F LB Ty A b e T AR O 5
Fa Al RSD,
7.5.6 G FEE KSR ARELS £y SRP KK, K
Fiff Je A — 2 B 1 BELWE bR I T W, 0T A AR S R AR
Rl , 1+ 5 SRP v & Uk 2H 73 (1 [ 5 R RSD
8 =R Z #EX R E B IE 40 B B A SMME
8.1 #MAMEHRSHER

Hepal-6 ,HepG2 #1 HT29 40 fi 55 3% F & 10% Jig
A= 1T 1% 75 /55 % 2 1) DMEM 55 8% 35 5 3k v 4TI
i IR T & 10% A s 1% /4% EN
RPMI 1640 £33, F 37 °C ,5% CO, ¥4
Bigt .

LA F DR R B 4B, F 37 C KR
12 min WIEM, BB ECINA 5 mL 53 W
15 mL B0 AT 4947 ,1 000 remin ' B0
5 min, 3F 2 BV, A S mL 09 85 95 3 Wk $T 4y
A1 8. L2 x107 cells=mL ™" T A 25 em® ¥ 350



LA CO, TR R FRAE B R

R AR D R AT TR DA e X AV T
JREEFR L, 5 mL PBS 22 vl ik VR U 2 IR, NS
0.25% Ji T, 37 CIH AL 2 min, N3G F B4 R AL
TR IR T 0 M0 AR B 2 15 mL B
1000 remin ', 8.0 5 min, 3 3,05 mL B 3Lk
FTE4) 8. L2 x 107 cellssmL ™" il ARG F2 A,
BRI G IRA, T RS T WE, A CO, 15 & 55
FA AR
8.2 ZHWE I

SRP fit £ W 1 TE ] < 4 % AR ML SRP 3 &, i 55
TRV O — VR BE A A U, 0. 45 pum B 2%
TR TP B O R R R T R
8.3 MTT ;54 SRP 7R [E iR & 70 A 8] %t Hepal-
6,HepG2,HT29 #0 4T1 £ i 1 38 4 % iy

B85 A K 1 4 Hepal -6 41 i 22 5 1 115 4L 5 122
P2 96 FLAR (100 L 40 i /fL, 20 1 x 10" 4~ 41
JL) |, o 44 RO B S 3 K DR G 9R L, O PBS 2% Ml
THUE2 . TE AL I AR [ MR BE Y SRP, AR 1%
B3ANEAL, AT 24,36,48 h Bf A 10 pL 5 mg-
mL ™' MTT 4k 285 5% 4 hy R LW, G1L
JinA 150 wL DMSO,37 C#EEHFE 10 min, ff FH bR

R 2 SRP HAHSC T & I E
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ASCI 5 5L 40 L B WO B OD B, 94 490 nm, 1
2%t Hepal -6 20 Jf i A= K A0 5 0 22/ % =
1-(0D,,.,.. —0D,,.)/(0D_, .. -0D,,.) x100% ,
K GraphPad Prism 7 B2 i) 40 i 35 5 400 il it £k
I3 1C, fH . HepG2,4T1 I HT29 41 g 6l 25 5§
) L, B AP A0 i A2 3 L5 .
9 HiEsE

LHHAE R & s X, ] GraphPad Prism
TR HEAT G A AL A LR R R Ty 2
i (one way ANOVA) . P<0.05 N 2ERA S5
e E

& R

1 SRP HEXHAHNESENE

T KPR BE T 45 3 L SRP AR, 15 R
(3.95+0.22)% ., ZHE WM 2 28 A bR
YA R 7 B 4300 N y = 182, 87x + 13,126 (1 =
0.9993) ,y=0.694 9% +0. 036 7(r* =0.9957) ,y =
98.754x +5.789 9 (1> =0.996 0) ,y =0. 077 2x +
0.097(r* =0.997 3),y = 141. 94x +2. 916 6 (1* =
0.9934), MfH SRP & i SR WK 2, HHK
TN 0.09% , 2B ATt

n=3,xxs

S8 Z # i B A HLIR peN ity MES
TR/ % 66.08 £3.20 7.17 £0.48 3.45 +0.44 2.54 +0.63 4.33 +£0.60 83.57 +2.59
2 HPLC ENESHEHESHMELTSHEE 1B) , uEB] SRP HOR & AR P or
28320 B o RIRE £ 0 LA (DL 1A AR
A B
2 3
1
I L | |
é lIO ll5 2I0 2I5 é lIO ll5 2I0 2I5
t/min t/min

B 1 oS E A S bR e il (A) FZBERE i (B) (3% 5]
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3 BIEAKS
3.1 AERFEEE
311 KRAVECR AN NG & A B bR o W
(4 [ U R e M 3 TR L 36 3, AT HIFE 45 A vk BE
RN ZRPE X R R AT

R3O PREARE M LR AL

K ep— AH 2 ZEL 2 M
(r) /g mL !
% b A=20.074C +111.11  0.9999 11.66 ~373. 14
Rz A=16.137C -28.692 1 23.67 ~757.43
A T TR A=15.787C -27. 476 .999 5 11.21 ~358.71

0
SEFUBERER A =30.798C -17.2 0.999 2  4.50 ~143.86
0

% W A=18.062C +13.212 L9999  8.71 ~279.71

RN A =20.666C +7.7095 1 12.49 ~399.71
[EDA(EE: S A =23.838C +30.256 0.9998 12.85~411.29
3.1.2 HAKN®EE RAWMEE®R 1 d N6

WA B 45 50 Y 1 i AL, 3 RSD 7E 0.63% ~
1. 82% Z [a] , R WAL AR H ARG % 8 R 47,

3.1.3 HMPK#HE WA s H 3R 1R,
36 WA B4 HpE R WA, 7158 RSD 76 0.95% ~

1.94% Z 8], F WA H [R1RE %5 B R 4f .
3.1.4 FREMEE K E PRI SRP IG &, &K f#
e 16 0,2,4,6,16,24 h B BERE K I, I 45
PR (1 0 TR B OR35S & RSD,RSD 7E 0.45% ~
1.78% Z 5], e WA W AE 24 h N FR e M R 4T
3.1.5 BmEMTR FERIS 7 SRP, &K f# .
A7 AE A S AR ARG, D0 A5 A5 SR B U T BRI
HF1 RSD,RSD 7£ 1.34% ~ 1.98% Z |f] , 3% B VA Wi
FEMRL,
3.1.6  [MCRIE  KEEFRICS 3 SRP, KM% )5
A\ — S T BB 6T R R, AT A AR EAR A 2%
PR A3 1 B KGR AE 99.20% ~101.23% 2 i), RSD
TE 1.13% ~2.50% Z|] , R WIZ T ik We i B R 4T
3.2 Hmaoth

2 HPLC WU J& , % B8 5 %5 W F SRP A3
W s E A 2 B s, BT AN GOAR A 2 0 B
T EE s B 20 R R e LW R A A M LR
FLUE BTRLAAORE 7 FhORBEAL . b S T
53 1 B RAF, RS E (DLIEI 2A) o SRP i K fi
Jei o W5 A% SR Y e T RR O R A E REE R 4 L
S5 ULIE 2B FN 4,

A 1 B 5
7
6
1 4
5 10 15 20 25 30 35 5 10 15 20 25 30 35
t/min t/min
V@802 LA 3 B MR I 1R 54 2R SUMEIE IR 55 AT A0 0 56 2L ZUME ;7 BT 7 4
B2 ARG bR IR (A) R 7 (B) (3 ]
F 4 1T HUH Z0E Y SO 2H o AT 2 R n=3,x%s
28 v L2 W TS T2 7B RE R A 7L [OEDA(SE:S B/ %
Ji Ay B % 0.73 £0.01 0.68 £0.01 1.17£0.02  0.79£0.01 48.09+0.53 3.09+0.02 10.42+0.33 64.97 £0.70
IR M/ % 1.25£0.09 0.31+£0.02 0.28 +0.01 0.50 £0.01 40.47 £1.02 1.00+0.00 10.46 £0.14 —

4 SRP i 7~ [5] Brh 923 4 B B 14k S R
FHAS IR e B 19 SRP 4> I 15 3% 24 36,48 h )5,
SRP X} Hepal-6 ,HepG2,HT29 Fl 4T1 41 g3 H.A 4=
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KA 7E F B o AR, L 5 ~ 8 I BT 3A
B 3B FIE 3C, 425 24 h )5, 1C,, fH 43 51k 770,
1910,1870,1 880 wg-mL ™", JL[& 3D,
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x5 A[EWE SRP X Hepal -6 4 Jfl 3 57 (1) 5 Wi Rz 7 AW SRP X HT29 21 Jitd 14 58 () 5% M
n=3,x%xs n=3,x%xs
25k i il 2/ % 25 )k B2 M2/ %

/g mL ™! 24 h 36 h 48 h /g mL ™! 24 h 36 h 48 h
0 0.00 £0.00 0.00 £0.00 0.00 +0.00 0 0.00 £0.00 0.00 £0.00 0.00 +0.00
200 13.08 +2.56 21.55+8.70°  20.87 £10.42 200 5.52+0.19 10.61 =0.69 15.69 +7.96
400 24.28 £8.38"  29.41 £10.22" 26.98 +13.58" 400 6.72 +1.21 10.68 =6.71 18.76 +9.57"
800 49.32 +12.47"  51.52 £11.89"  63.50 +10.52" 800 12.25 £3.23 22.40 £11.50  36.60 +3.37"
1 600 81.33+0.73"  80.49+1.18"  88.08 +1.23" 1 600 33.51 £13.00"  48.72 +29.69" 57.35+5.65"
3 200 83.15 +5.23"  84.62+5.81"  90.42 +£0.47" 3 200 82.95+4.93"  81.92+6.10"  79.52 +3.41"
6 400 82.84 +7.08"  85.95+8.41"  92.09 +0.67" 6 400 87.96 +1.01"  87.92+2.26"  91.32 +£3.93"

XA ax

P <0.05,b:P <0.01

xR 6 R[FWE SRP X HepG2 4 Jifi 33 5 (1 5% i)

XA L ,a: P <0.05,b:P <0.01

R 8 ANIRIHSE SRP XF 4T1 40 Jfo 14 8 (1) 5 Wil

n=3,x£s n=3,x s
2 ) B =/ % ESL7/N 35 R/ %
/g mL ™! 24 h 36 h 48 h /wgemL ™! 24 h 36 h 48 h
0 0.00 +0.00 0.00 +0.00 0.00 +0.00 0 0.00 +0.00 0.00 +0.00 0.00 +0.00
200 0.00 +0.00 10.09 £2.81° 2.95+0.92 200 0.00 +0.00 7.78 +3.85 12.88 +4.04
400 0.00 +0.00 12.12 +1.58"  18.90 £2.00" 400 0.00 +0.00 1.58 £0.76 22.98 £4.65°
800 6.92 +4.93 15.20 £1.36"  35.84 +5.94" 800 0.00 +0.00 27.31 £3.68"  46.05 +9.51"
1 600 32.30 £5.39"  48.37 £2.33"  66.35 £3.39" 1 600 35.50 £2.67"  46.50 £3.08"  70.05 £4.22°
3 200 57.72 £5.29"  62.68 +5.09"  82.18 =2.23" 3 200 55.61 £6.52"  64.79 £2.22"  86.51 £4.43"
6 400 74.16 £5.17"  83.04 +5.01"  91.99 =2.04" 6 400 77.66 £4.17°  83.32+4.09"  91.43 £3.73"
XA ,a: P <0.05,b:P <0.01 55X IR AH I ,a: P <0.01
A B
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" ——HT-29 "
~ ——4T1 ~ ——HT-29
= E 0f-----mm-ofm--
g g
2 2
> Y 0 L L L ]
s 3 35 1 25 3 3.5 4
N E AR BE M ug -mL* I AR SR S /ug -mL
¢ 100 D 5000
——Hepa1l-6 1914 850 &= Hepal-6
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- 7% 1.609
" ——HT-29 2 g/; 1408 HT-29
% ——4T1 o 1500 % 4T
= 3
{% S 1 ggo |7 g
: %
500 %
0 1 L ] 0 4
2 2.5 3.5 4 24 h 36h 48 h

LI AR & pi e e /ug -mL
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TR BT 2 v 24 2 M B FH R B O i,
TG AR 00 B B, R H rh 24 v 25 B a3 ) 1
AN ) 3K 1) 43 25 FIORS A0 H G o Ik B8 B0 R 4
B, AT ARG B 0 KR 43 B 4, a8 A VA AR F
SRP () [a] s, ¥4 43 ¥ i A= 9 0 F2. 1 45 R A M T
WRE 2 AT S 2 3 YR UL LA A Ik 2 B AR 59 BR
e AWFSE S B B AS R 2T B 22 BB
O3 W VA 4% 0T, P FH K R824 3 b B R o 2
R R E A B2 — e W, I 20 5 % T
KA A 2 T TE BT 55 RE A PE 2% r B, A5
SRP, it UV-Vis f1 HPLC 3% 43 #7 SRP H & % 4>
O, AR B A Y B AR B, H A g B AR
FE 22 ME S B R A AR A Y B R, A X Lk AT
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FA PMP AL §i 447 2 f-HPLC 3 2 0% 25 W) R e
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KLLE A FERBT RO T B A2, &
HPLC & & &30 7 Bhopopl iy B & 5 SRP (1 it
EHDEER 64.97% ,3X 5 5 1R A8 W ik kil ) 2
Wi B B 28 SR A, 2 R DN 7 v A EL 56 E 2 A
WERG by, LA vl AT A nl A M, AR 4 R
15 SLog QA0S SRP U AE I ST O BIF ST 45 SR
A2, R RN BE L W] SRP i H B R 2
T U R A S N TR N U T E DA
WEZH I, BEJRIL M 5.27:4.04:4.25:2.45:60.00:
6.69:17.30, i A B 58 v il £ (9 SRP 1 Jf ok & 81
FAE I MR R TR IR EE IR . 25 M A
w2 Z R R, W S K A R
I A R R 09 43 A D AR R I 7 A
1M 22 1) 2 PR A 25 b 7 AR [ e S 4 Ol 6 1
AR 7 T T R4S M A58 19 1 AR IR R 7™ 1
LK

SRP §E B4 10 il A\ 245 i 40 i EC109, Jf H AT
LA Al /0N BB 0 2988 40 i B16-BL6 (19 3% 5 . B I .
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