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Effects of total flavonoids of Actinidiae Radix on anti-oxidant capacity and related
gene expression in rat liver tissues
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Abstract: Objective To investigate the antioxidant activities of total flavonoids of Actinidiae Radix (TFAR) in vitro and in vivo and
the related mechanism. Methods The anti-oxidant activities of TFAR were determined using DPPH and ABTS radical scavenging
assays in vitro. The content of MDA and the activity of SOD and CAT in rat liver tissue were determined. Results TFAR have showed
significant DPPH radical scavenging activity and ABTS free radical scavenging activity and the ICs, values of TFAR were 27.01 and
29.55 mg/mL, respectively. Compared with the model group, the MDA content of liver tissue was significantly decreased in the order of
TFAR from low dose to high dose, and the activity of SOD and CAT increased significantly. Compared with model group, gene
expression of mMRNA of SOD1, SOD2 and GPX1 in liver tissue was up-regulated by each dose group of TFAR. Conclusion TFAR has
anti-oxidant activity in vitro and in vivo, and has a dose-dependent relationship with the expression of mRNA in rat liver tissue.
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o PURETTH, XTHERALS B (total flavonoids
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BIFFUUE S JEE K7™ A 5 4 A0 2 ) A7 A 06 8K
MR Pk, AFLLR BT 4 %
C (VO ABHTEXTHE, RHERR 1,1- K 58-2-— 4
FEORME (DPPHD . 2,2-HK%(-—(3- £ HE- IR FFWEM:-6-
TIR) —Hedh (ABTS) MMk, Wi TFAR
PRANEBR F EZETIRE D), RIS LA D-2P3LRE S S 2
KEOMARETY, BF5T TFAR 7EPT AT S K N 1)
PrEAAE R SILAE AL, R EETTF KA TFAR
255 Sl
1w
1.1 ARt

FERLAR 25 M4 A & MRl Ak = 245 K, &l i
027 8 T4 PR R 48 8 A R R R R A R A Bk
Actinidia arguta (Sieb. & Zucc) Planch. ex Miq. ¥
PR, SRR A T AT A% Be il 24 5 B kb
Wi T Crp B R 2 A A, i
100080-201409, JiiHE /74 92.6%); DPPH. ABTS.
VC (E[H Sigma A+]D; @EMDEALEE (SOD)
PR N = (MDA 7 & i 4 LA (CAT)
RilE . LMl G250 D23, REHZ
By Cr @A) TREFSCT ) Trigol R71&L
cDNA 2854 Ak £ 98 6 52 7 PCRAR A £ (b
SO E BB AEYEARA RSt Hpiliny
H oyt
1.2 148

DNM-9606 AR b5 BB H AT B A
F]D; 752N USRI WA RIERE AR
IR R AT]D; BP211D M+4-J5 5y 2 — MR-
bR FE 2 AT R BR AR TGL-16LM 2 5y
AR B OHL C Rl Rl A RN A R AT
MDF-382E UL vK A (H A = ATl

ISRDV-1 B ARz 4 (IR AR A
F]D; XW-80A BUJiEin 2 %A ( LHER SRS A
FR 23 7)) light Cycler 48011 3£ I 2¢ ' 72 #8: PCR AX (K
T RAFD.
1.3 K1Y

Wistar KE 36 H, HEMESF, 16~22 Jiike,
AT 200~220 g, W I TRAEEDEAR A,
VFA[IES 2 SCXK (1) 2015-0001.

2 FHiE
2.1 TFAR By51&

TFAR [ 2% SR FH AR B2 117 309 975 22 110 L pd 12
Th-m S A e FPEIE T2, DR SRR (i
O TR/ MR AERRR, LA ORR R,
K H] NaNO,-A 1(NO3); brfidk il s s s i g -0
215 TFAR $2HUE N 10.31%, S B i 40 40
85%.

2.2 TFAR {FRIMRELIEEITMR

2.2.1 TFAR ¥/ DPPH [ tH3EfiEElE &%
k7791, DPPH I 75% 2 ICHE 100 pmol/L ¥
. TFAR Ml 75% CEERiRE, POl 5 FiAS R EE
[RIRE S, 76 10 mL HLZELL A TP O 2 mL
FESEBO 2 mL DPPH ¥, 7870 5), il
JCE 30 min, T 517 nm PEAKARIE OGE (4) {8,
XA LL 2 mL 75% Z g0 DPPH %, 5 2 mL
FEMTRS], 517 nm PEKAANE 4 H (4. A
Z1LL 2 mL DPPH %5 2 mL 75% L BER A e 2
517 nm KA A{H (4). VC HBHTERT R 254
T DPPH H HAETERR %, SLIEE 3 K.

DPPH iR % =1—(4—A41)/4o
2.2.2 TFAR i&EFk ABTS HHIEEENE S5
Bk, AE 96 FLBR T 4RSI DMSO ## AN
[V FE 1) TFAR 359 5 ul, SRJE N 45 ul /K&
B, FHIO 150 pL ) ABTS TAEW, #R#%6s, R
4], 30 C R 6 min, 734 nm FIERES A 14
(4D, UK CEARERES, WG E A H (4,
LATE/K ZEACE: ABTS, IS FER AR 4 1 (4),
BEAFES S NMEAL, TR 3 R, BULEE, L
VC NPT R 259, THE ABTS H HAEEFR .

ABTS 15[ #%=[4g—(4,—4))1/Ao
2.3 TFAR (KR E L EHEIFG
231 sl ERR Y Ll DA SR
R A28 36 1 Wistar KR, BEHLZM K 6
41, WDXFRAL, MER4], VC 4, TFAR &, H. 1K
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N 100 mg/kg, IEARESE 7 . MIERLES 1 KIF
UR%h 24, TFAR I . iRl 4190 ) ig 457 TFAR
0.54. 1.08. 2.16 g/kg, VC 4l ig 457 VC /K
15 mg/kg, 254810 10 mL/kg, i IR ZH AR 40
ig 45T A SRR AE B ER K, JESA 20 T .
232 FRIEEA I HEI T AE R AR KA 2 e
BEEAAEIK 14 h, RH, DL 1% E G240 ip BRI
KB, 10 mL/kg, A K BB IE SO K Jm, UK
T, RIS AR, TV AT, P AR B E K
W IR T 2RI ER K, RS SRR AT AL 2]
1.0 g, BT PUERTE, LL1:9 L
BN 4 CH B K ARSI A 50K, B E S
mL Z0EH, 3 500 r/min .0 15 min, H FER
SR SRIL =N

233 A BB IR E SR NE A A
WI5E MDA 15, B4 LI E SOD i %,
ROMRBGEN E CAT 35 77, 2 Hy Wi i VA e i A
P R, HAER R0 S v B 15 AT
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W SCHRARE D7 3= T AT RNA $REURT QPCR & it o
% Trigol WA A 7 LR U ) RNA X
2 uL RNA J50, A 498 uL ddH,O, R
RS, H ddH0 A EHXT L, JE 260, 280 nm
MW ICPE (Azon Aago) fH, VI Areo/Arser HEAH=
1.8 Ji AL SEIR TR, O RNA R IR IR 10
ng/uL % H.

Z: I cDNR S —4EA5 BRI & UL 155 7 %
FEMITE RNA BHTHR SR A cDNA, JFLLY
FERG R FH 526} 94l 5 B PCR 77461 5 SOD1.,SO0D2
F1 GPX1 ] mRNA ik,

514 £h A6 5T S AR R AT R T A
wit, ALK 1. DABEE (actin) AWNZ,
1E 2 G 96 5 f: PCR X E#ET PCR W, X
VAR N 25 uL, SR, 565 1 2P7E 0.2 mL PCR
¥ (DEPC AHD A LU VAR R, AL$5 17.3 pL
H,0, 2.5 puL 10 Xbuffer, 2 uL dNTP, 1 pL Primer F
(10 pmol/L), 1 pL Primer R (10 umol/L), 1 pL DNA
bR, 0.2 uL Taq M, SARL 25 uL, 5% EL, W
SRR A Sy AT PCR IR, 45 94 CTiAR
P£ 5 min, 94 CAE 30, 63 CHEHME30s, 72 C

#1 ZRZEEPCRIIMER
Table 1 Information of primers used for real-time quantitative
PCR

HEH Fe41 K /bp
SODI-S GAACCAGTTGTGGTGTCAGG 20
SODI-R  GGTCTCCAACATGCCTCTCT 20
SOD2-S CTGGCCAAGGGAGATGTTAC 20
SOD2-R  AAAGACCCAAAGTCACGCTT 20
GPX1-R CATCAGGAGAATGGCAAGAA 20
GPX1-S TCACCTCGCACTTCTCAAAC 20
actin-S CAACTCCCTCAAGATTGTCAGCAA 24
actin-R  GGCATGGACTGTGGTCATGA 20

FEMH 30 s, F 35 AMEHR, 72 CHEH S min, 4 C
{#7F. 5 2 2B4E 0.2 mL PCR % (DEPC Ab#) i
AL R NAR R, 445 1~10 ng cDNA 4R, 0.5 pL
Primer F (10 umol/L), 0.5 pL Primer R (10 pmol/L),
12.5 pL 2XSYBR Green PCR Premix HS Tag, H]
RNAase-free ddH,0 M 25 pL, FHEE L, HEAA
R A1) . HEAT PCR OGN, 55110 94 °C AR 3
min, 94 C 281 30s, 63 ‘CHME30s, 72 CHEf
30's, 3t 35 MEIR, PCR N RRFE A 3 IRE A,
KA 2748 PO SR i o BT SE I mRNA )
FHXS FIA o
24 FitFEDT

TR LY +5 %5, R SPSS 19.0 Zeit i
PEIEAT DR 28 7 22 3 W B 21 TR P P LA
3 #R
3.1 * DPPH B HEHIBRIER

i 1 A%, VC. TFAR % DPPH H HALfE
NEFREKRER —EMESOCR, SHFETERE
[ VC AHLL, TFAR i%F% DPPH H HEEFIRE JI0ESS o
1E 3 FUEIR A ) 30 mg/mL i, %} DPPH [ fi%k
(T R 2R B B RAR, R T A B Ak 848 T
Wb EANS, WA REZ. VC R TFAR 35K
DPPH H HHAE ICso fH 2310 19.81. 27.01 mg/mL.
3.2 X ABTS HHERERIER

Bl 2 g5 B WY, 76 UK 30 mg/mL B, TFAR
W% ABTS H H15EMfg )ik 25 KA, B ik
FEARLEIR, IO BRR A BN S5 R U
W) VC AEL, TFAR X ABTS #5518 K. VC
I TFAR iR ABTS H &K 1Cso 1 2379 0 24.33
29.55 mg/mL.
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Fig. 1 DPPH radical scavenging activity of TFAR in vitro
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Fig. 2 ABTS radical scavenging activity of TFAR in vitro
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3.3 FARATAEZELE MDA 7KFER SOD. CAT &
E3:EAN

2 GRERY, SxPRdltir, BEACR
JFE41 20 MDA. SOD. CAT #8brfH %5 B3
(P<0.01)., SHRIAILLE:, TFAR #4IHFIE4LR
H1 MDA SOD. CAT F& k5344 i 3% 3% (P<<0.05.
0.01), KILAE MDA /KF-F£{%, SOD. CAT %k
ThiEr, JFBEIE DS ALK LA E . TFAR #5515
ARTFRAR I R RE MO R AEFabr 3710,
TFAR mAlEA S VC HARHERE M2, 1
TFAR (W, (RFIE AN 2 28, DL gf Rt
TFAR 1] B 55 J0 1) I 2 23 P A A N 38 s o7,
WEAPLEAER .
34 XKEAFBEIMEHER SOD1. SOD2. GPX1
EEFIEHE N

ERRZ LS, TFAR ARSI RE i
AR U AT 2R B35 SOD1. SOD2. GPX1
mRNA £ik, ZRE¥E (P<0.05. 0.01), HAFAE
—EMFIERBCR. 450 UK 3~5,

MDA 7KF X SOD. CAT FETERIEN (X 5, n=6)

Table 2 Effect of TFAR on levels of MDA and activities of SOD and CAT in liver tissues of aging rats (X xs, n = 6)

215 FEA(gkg ) MDA/(nmol'mg ") M SOD/(Umg")  Cu, Zn-SOD/(U'mg ") CAT/(U-mg 1)
payist 1.25340.358 117.009+1.880 78.436+0.988 12.265+0.794
Y 2.98240.273" 83.2534+0.842" 52.429+0.631" 10.462+0.458™
TFAR 0.54 2.335+0.341" 112.098 +1.614" 65.183 +1.602" 13.582+1.356"

1.08 1.848+0.215" 122.397+1.113% 79.122+1.124" 14.362+1.754"
2.16 1.33540.138" 135.931+1.688" 89.020+1.126" 15.633+1.661%
vC 0.015 1.216+0.175% 140.257+1.635" 92.372+1.478" 15.672+£1.504"

Lt AL "P<<0.05
"P<0.05 "P<0.01 vs control group; “P<0.05 *P<0.01 vs model group, same as below
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Fig. 3 Effects of TFAR on mRNA expression of SOD1 in
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Fig. 4 Effects of TFAR on mRNA expression of SOD2 in

liver tissue of aging rats (X s, n=06)
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