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Study on antioxidative effect of total flavonoids from lllicium verum

WANG Shuo, SI Jian-zhi, GONG Xiao-mei,ZHOU Xiao-lei, MIAO Jian-hua "

(Institute of Guangxi Medicinal Plant,National engineering laboratory of

southwest endangered medicinal resources development, Nanning 530023, China)

Abstract: The clearance effect of total flavonoids from lllicium verum (FIVR)on -OH, O, - were determined using
Fenton method and compared with that of vitamine CTotal antioxidant capacity (T-AQOC) were determined using
FRAP method to evaluate FIVR in vitro antioxidant activity. The aging mice model was established by the
intraperitoneal injection of D-galactose.The mice were randomly divided into normal control group, model group,
positive control group, FIVR high, medium and low-dose groups(200,100,50 mg/g-d).After administrations for
48 d,the body weight of mice were determined, then the organ coefficients were counted. The content of SOD,
GSH-Px of liver, brain tissue and in the blood was detected. From FIVR antioxidant experiment in vitro, the
clearance rate of -OH, O, - and T-AOC were increased with the increase of concentration.The body weight of
mice, liver index, brain index and the activity of SOD, GSH-Px in liver tissue, brain tissue of model group were
lower than normal group, which proved successful model; each FIVR dose group mice weight, liver index, brain
index and the activity of SOD, GSH-Px in liver tissue and brain tissue were higher than model group. This study
shows that FIVR has obvious antioxidation activity.
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F R P A AR TR T, B 7E M\ A LS T
KR FH B BEAE 5T 3R
1 #RlER*®
1.1 HRE NS

B RN/ NEL AR (20 £2) g, )7 PH BE R} R4 5056
By AL A RTIESS : 20090002 5 /\ A T 7 0
il ( VY R WA SE 2 A 0T UE T K I R TR S g = R0,
MR P 4 87.5% ) , D— K FL B ( Ruitaibio, CAS: 59 —
23-4) 4B R CO VWM T H S ERIERAH,
AL - 140303 ) o B R A (A S
20140411 ) . & & BH & 7 ik fl & (4 7= 5.
20140410) AP ALRE ST (T-AOC) 25 & (A= =it
5 :20140411) B EALPE LT (SOD) 7 & (4 7=
L5 :20140411) A5 H AR AL P B ( GXH—-Px ) i
& (AR5 : 20140408 ) | 25 T4 Wl & (2R
FEAES :20140619) |, Y H B 5 AR ) TR oT
B, AR M Ay AT gl

UVmini—1240 48] BLA35600GRE T H A B3
4N ] s Sigma 4K15 63 B E B ML 15 [E Sartorius
AT HH-4 B iR ks EDGHRAA BRA A
JI500 ZUHL TR BT RS0 #8 T 5 CP224S
FIE F M R 48[ Sartorius 22 F] o
1.2 ZWAHE
1.2.1 RSN SE 5
12,11 X33 HIEEMERMEH  HXEZE R
FIVR L% 0.1~1 mg/mL FR AU JE I, 48 %
ARG S U W 5 B R, R K PHZE, 76 550 nm 4b
M XA A, D E A, OB EE . /AT A BT
Pl %o Y R R TE BRF (% ) = (1-4,/4;) x 100,
1.2.1.2 XA T A HENERIEH  HXEE
KK FIVR BCHi i 0.1~1 mg/mlL FR 50Uk B % 0L, 7™
& Fz B S v W AR, SEE K JH R, £E 550 nm
AR H X BEAR A, IR AR A S5 HAE A, OB EE . A
A TR SR A B RS T H i B TE R (%) =
[1-(A, =A,)/ (A, =A,) ] x 100,
1.2.1.3  RPrEILRE e FHXEEKKE FIVR il
AL 0.1~1 mg/mL Z %1 ¥ BE 1A 185 R, ™ 4% 3¢ B 771
S ULEA S AR, SRR P, 7E 520 nm L0 H 90
RERE A, XTHAE A, BWROGRE A 37 CHRaEh 2
FHAE S W AT I AR FR 04 T S R 4 35 n 0.01 B
N—ABPUEALEE J1 BT, /AT A R B RSB AR
TEBE ST = [ (A, —A,)/0.01 x30] x V,/V,, K.V, Ky
JZ ST EAARTR 5 V) AR S AR
1.22  ARAPTEALSEE K 60 HELBAFR /IS B CEE
21 BERL A 24 T H 20 ( control ) ASEHUZH (model ) | 4
R C XA (V) J\MATHE A BB (FIVR-H) |
F (FIVR-M) X (FIVR-D) |4+, 40 10 2. /]
RO SRR 3R — SR 5, 2% SR il 45 SBR[
control ZH2Z b, 25 2H /N BB R M s R 5 D - 21 2L b,
S 100 mg/g, control ZH /N B 5 45 2 11 4 31
#hK; FIVR-H FIVR-M FIVR-D 5 K ¥#EH /A HE &
SEVEEER /K VR, 7R 5 2l 200,100 .50 me/g, V, H R
HE'EH 100 mg/g il i 1 4E A= C 7K WL, control F1
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model 4 & K H S BER K, L2452 48 d,
A 286 /N A A B ETROK , AR AR AR TR, AR A
HEAR 2 A

KRG )G 256 24 b,/ BUR IR BRI 4 °C vk
S 12 h,3000 r/min fIRVEES 0> 10 min, B 2 ML
W, =20 C kA ARAARRI 5 /N BRIBUIML S, XT3 It 50
ARFE, B IR T, TA AR B ER K sh vt R, IR AU R
AR FEER K, BREE, R VKV Tl & 185 KW, T
4 °C ,3000 r/min Z5.0» 10 min, B F3E W, —20 °C 7K5H
AT RO o 2 BRI S U B A5 B A, I 2 I
BNV L v 20 2 A ZH 4R H SOD | GSH - PX 19 i P
SLUG S R SPSS17.0 G i A4 % B 4 74T
ZER DL (x = SD) RN
2 HZRE5HH
21 {ESMaELENE
211 XEIEAHELEMBEEANEFABILNR
ma o 1L &2 ATRAFE S, FIVR XF-0H 0, - [ 5
SRRt W B 0 _E T g, (HACRAK T Ve, FIVR
%} - OH ) IC4, 4 0.212 mg/mL, FIVR X O, - th A7 —%&
FAIE IR AE FH o 22 B L BT 1B S R AR BT AU AR 771 I T e

TR (%)

WA U
5535333
L i L L 1 1
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e
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Fig.1 The clearance rate of FIVR and V. on -OH
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212 BRJEJI(T-AOC) yille  HE 3. & 4 7
0L, BT RTRAYUEARR] Ve i ai EEAR IR L 2 |
FHE P, FIVR B R 7t Bl 25 e & - T & T,
FIVR AT AL 0.8 mg/mL i (19 8034 J5 7 AH 24 7
0.05 mg/mL V, {4 B0 5 F1, R FIVR 255 419
PriE b is o
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F1 WEEANRIKEETE(g,x +s,n=10)
Table 1  The effect of FIVR on weight of aging mice(g,x +s,n=10)
25 1d 11d 21 d 31d 41 4d
e 31.06 £3.72 36.58 +4.78 37.55 +4.15 39.57 +5.02 39.98 +5.93
I 30.07 +3.15 34.66 +4.49* 34.71 +3.45 3521 +4.36™* 36.19 £4.43**

Ve 31.01 £4.50 35.94 +6.27 35.83 £4.77 35.71 £3.72 38.12 £6.86
FIVR-H 31.28 +3.14 3532 +3.37 35.36 £2.45 36.53 £3.44" 37.64 +4.20*
FIVR-M 30.55 +3.17 34.61 +4.28 35.68 £3.75 36.71 +4.34" 38.04 +4.67
FIVR-D 31.22 4.5 35.15 +3.97 34.13 £3.46 35.71 +3.72** 36.75 +4.33"

W 5EAAE: "p<0.05, " p<001,
3 XbaEE/NRULE PSR4 Z SOD KRN (2 £5,n =10)
Table 3 The effect of FIVR on SOD in the blood, liver and brain tissue(x +s,n =10)
20 57 FH (mg/g-d) 3% (U/mL) JiF (U/mgprot ) Jiti ( U/ mgprot )
s - 255.21 £22.87 268.12 £89.34 117.29 £30.75
R 2H - 187.45 +13.73 ** 154.32 +32.94" 78.93 +9.08 **

Ve 100 225.86 +11.51" 219.04 +57.70" 91.99 +14.21
FIVR-H 200 220.35 +20.32% 212.74 +47.32% 90.84 +6.60"
FIVR-M 100 204.64 +10.04" 171.58 +29.18 87.08 +8.90"
FIVR-D 50 195.40 +12.97 180.56 +25.85 82.38 +10.97

FSEEARK: " p<0.05," p<0.01; SHAHLE " p<0.05," p<0.01,%2 %4,
&i YA RE, A B 22 (p <0.05)
&i 22 M EEE/NEATIE XTSRRI (x 5,0 =10)
: 03 Table 2 The effect of FIVR on liver index,
f: 0-023 : brain index of aging mice(x +s,n=10)
0.15 2H 5] iR R i 46 £k
o P 3.83 £0.26 121 £0.13
0 : : r . | BRI 2.87 +0.33 " 1.10 £0.13
0 0050l 00502 023 v 3.47 £0.57 1.14 £0.19
W (mg/mL) - #
FIVR-H 331 £0.34 1.18 £0.08
B3 V. BARJE I (T-A0C) FIVR-M 3.47 £0.38 " 1.14 £0.12
Fig.3 Total antioxidative capacity of V. FIVR-D 3.34 £035* " 1.15 £0.12
0257 222 XbpE/N BUAR B S 5 AL (SOD) 1 5%
0.2 w2 3 AT LAE H, 5 IR R 4 H R, R R A I i
0.15 1 FERE iR 2H 2 5 SOD (1 37 M 2 S8 38 KA, T &% 41
8 SOD s i 2 FRE(p <0.05,p <0.01) , Sl
< 0.1 ZH PR, Ve XTHRZH, 45 25 20 5 . P 3R Bt I 3 SOD 1
0.05 1 PRI A P s SRR g, Vo SRR 5 2 2 4 v
FIEJTFIELE L SOD [iE A 3w, i A
°0 02 04 o6 o8 1 12 RO 2 SR WA AR A L, 4 25 AL L bR

)% (mg/mL)

K4 FIVR 23k )5 7] (T-A0C)

Fig4 Total antioxidative capacity of FIVR
ATLVE WY, BEE AL | 45 25 KA EEIn, £ S5 56 26 /)
AT PG T IE 5 4l , P s 280 20 /)N BRUAS B fe {1, 11
Vo XFHEZH AN (o ARG a4 /) BRI B S5 A8 7 20 FH LY
Yoo E2E 5 (p >0.05)

3 2 AT DLFE H, 25 J2 506 28 /) BRI 48 2035 B
AR T IEH 40, SRR Fhgse, Vo T BRZE Ry b IR
FlE AP R . A T H /) B R B AR T IR
ZH/INER, SARRALLE g, Vo X BRZE ATy i ATRGR) R 2H

IXZH R SOD BTH AT B & 2 &, Ve X I ZH 5 {157
HHZER AV,

2.2.3 xRN AR DG H DR 4 fE P i ( GSH—
Px) BY5ZI i 4 AT DU Y, 5 O 2 PR, A
20 LTS A B 20 ZH P GSH — Px {9 3% PE 34 W 25 1%
G HoE #5 2H GSH-Px (G Mt W 25 R e, 580
AL, Ve XTREZH, 25 25 2H i | AP ) e o 3 - GSH -
Px PTG PRI S SR RULH LUAR, Ve X IRAH, 2524
ZHi RS R ATIEZH U GSH-Px BYTE TSI A 1275 5
SRR R, R 25 A PR INZH A b GSH - Px 1Y
P AR, RS HZER AR
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F 4 xbE/NRIE ST K42 GSH-Px Y520 (2 £5,n =10)
Table 4 The effect of FIVR on GSH-Px in the blood, liver and brain tissue(x £s,n =10)
gkl At (mg/g-d) 1M (U/mL) JHF(U/mgprot) figi (U/mgprot)
254 - 214.03 +42.11 532.44 +49.09 111.53 £27.12
WAL - 123.01 £24.92"" 419.85 +32.40°" 5594 +16.73 ™"

Ve 100 162.85 = 16.41* 496.18 +39.07* 76.28 +25.42
FIVR-H 200 179.71 + 14.49* 494.28 +52.63* 73.71 £28.06
FIVR-M 100 171.47 +9.30" 499.36 +41.64" 85.56 +20.37"
FIVR-D 50 157.35 £39.02 472.14 +41.66 73.92 +19.17

3 #Fig5itie

WA B H R A s P T R R UE BR, A B
FTAHMIECO, -) , FEA MK OH) EA IR N KT
TEMESA B BB, - OH J2EHLAR N AL sy B
Fh R, BB SATARE 41 M T o T e AR AR SR SN, R L
IREH AR R T 2L 2 15T 2R G S R 2R I8 BT A A AL A
AT R, S BOVLAR & S PR K A AN E AR
0 - SR ERAE YK R it S BORN AR
iR AL AR AR R S AR W R S T A AL 2 PR
WEAEVE, SRR RIS (R S AL iR AL LA R a5t 1%
S g AR SR

AL ST A I, Bl A W R 0 B, N T R
AR SX - OH 5 O, - 17 BR SR FLEA BT A AL g ) 2
WG N, %5 - OH VE BRFCR B B AL T O, -, Brim ik
A1 0.8 mg/mL B {4 B8 7 A0 24 F 0.05 mg/mL V.
MEIE R T, SRR AR — 8 P TE M, (HBOR
PIA Fe Vo, 3X W] g5 A5\ A 1a & e v 41k % th
BARA ¢, A AT B2 /\ S 167 A e 2 1 42 HU) iy
FL B AT L 68, 5 7 0T 30, A6 Ff X /A TR A 6L 2
i i — 25 Sl ARG 1 o

B H B R UL Y, B B ERAE A AR s o
A EEEHY . @ R R S B4 7 F
T AR N IR T, S BN IS R e TS, D-2FFL
Tl 2 Bl I 3 T 1OV T A A B o 44 B AT 4 i
EOR SR i Ny = AR N e I A2 ) W o - v
FE, S 2o M A 2200, IR ALV BOSRE, iEE 2
N 2 1 S AT . D— 2P RUAN R AR LR &
IR AR P 09 Z2 A H 2O B AR Ak, B B s b
A —Fh 2 2 SC g SR

A B AR (SOD) R b H ki 4 Ak 2 g
(GSH-Px) J2 A= WA N Z Wi fLlE, SOD e
AL A BB F A 3L O, - /b H,0 F1 O, , {7
N e 52 AR5, AR WA P SOD 33 4 T[] 432 sz e
HULATE B E B BSR40 40 B 52 32 B B B P45 1Y fg
S AR R A A ) 1 ( GSH - Px ) BE 4 57 M A
AEHLAA Py HE 04 e A8 A 5 3 TR 70 25 B IR ( GSHY) X+
AR IR I N, Ak AR R Y HL0, 1Y
Gy, v AL E R R AR AR R R AR, AR AR Y
GSH-PX By 3% P o] LA LA 8k BE 1 o

AT R NG 3 5 D — 2 FLBE 1 J7 7% i 57
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AR/ BB AL, WF 5T T\ TR A R B AR A 9 BT
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Bl e | rh R B 2H BB AT B R AR A B\ S T A
S 25 25 25 A Y RE SR = D—~F FUPE EoE 2/ B
5 i 2 2 R SOD | GSH — Px |9 ifi 1k, 4 L
D— kb /N A2 B A AR 35 s, W]\ A T
A HA R4 6P E AR IS PR, X e — 2P I
J\SF T A S B R AR T A I T BRI
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