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I BRE R EIRZRNE SR t-BHP %5 HepG2
WA E R GRIFIERMVLF

IKEJ U’k%t,&{% 9X\‘1Jﬁ%ﬁ%9 gﬁ%\x 9%&%9?%‘%‘2‘1:% 9?%57%{:
P REXFZRBMZRRFR/ AR RFHAREL LR E/
RiFmI LSRR H s EFEE, XX 430070

BE TS T BR B D0 AT PR 0, LR e T4 SR B V7 1 a F110 a ) BR BZ (Pericarpium
Citri Reticulatae ‘Chachi’ ,PCR-C) JHF 58 % 52 , $EER AL 15 2 ) By B 25 B 2 A& W3 U (PCR-CF) , IR T
Fid E A (+-BHP) 155 HepG2 4 LA S S0 A0 BE AR BT | PR R B e 840 36 1 |, [WIB R A QR T-PCR 1
Western blot # R iF — 4R 57 HAU AL G MEAE D 4 F LT o 2588, ) W Ml # e, 4 e 0 o i S Bt
B AH S T T B A T 22 Y A B e T N R B i S ik, b PCR-CLOF h % &t e , PMFs B0 7
IKF(98.66-20.56) mg/g. i H., AR #4E 4y PCR-CF AT B 425 SOD .GSH /K FHIFEAE MDA £, LA
ARy 1) 22 5 B % , PCR-C10F Bt & Ak i 7 e i , SOD . GSH ., MDA 7K - 43 4l 35 5] (139.38417.38) U/mg F
(117.81£3.22) pmol/g.(0.39£0.03) nmol/mg. HHXPE/HIFRWI, I FR R 2 1A B & PCR-C10F iR A b Ji
ST R EE AR 4. AN, PCR-CL0F 535 194 Nrf2 mRNA D K Hoge i 25 v i 2535 NI 4t AL
1 mRNA FZE 235K, HO-1 1 mRNA 35K - MR IR KKF B R, PR R, R ER a2,
22 WS SE R £ i S B I A, PSR TR PR AS BT 3 , PCR-C1OF fEA%3E i 8145 Nri2-ARE Bt A 10 A5 51 i ke

EIE=R AR} Ciiw I IE SR (AT
KA
HESHES R285.5  XEKERIRA A
I B 2 (Pericarpium Citri Reticulatae * Chachi”,

PCR-C) KI5 F A B M (Citri reticulata * Chachi” ) [

TR, R T RETLII MR X, o

LR, PCR-C HAHUAA PR BMIE Pk

2R B S AR s Y SRR A

PCR-C H{ FZEEPE Ny, FE AR R R

BB R SRR R 2R AL B W 22 AR BT 2

A, T, RS A R Sh A AT PCR-

C J5t st RV M A 20 1 ANV A o
AL N2 2 T R 500 1) 2 A R R R 2

PIMIDET, SIS Y R B R P A Ak A

TEPE AT DIE Ry — B IS0 S A 7 38 2 3842 20 B Y

AHOCHT AL i 1Y 3538 SR B0 T A I B LA BILART, DA

117 24 LA AL SRR AR o R 40 M P R B 4R

1R GE 1) — RN B A A0 i A i B i 32 2 HE IR A A
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JTBRRZ s EEAZAL A PR PE ; Nrf2-ARE 8 %
XEHS 1000-2421(2022)05-0161-08

A 1INQOL) AL Yy B AL g 1(SOD1) (A5
H K S-H BB -Q1 (GSTOL) (4 e H K 4204 4 i
(GSH-Px) LI R I £L A4 -1 (HO-1) , 7 5 A 3%
BT, RERE TG BRAAR N 2243 03 14 40, AT ZE 247 4
L N S A SRR S T A A A B T Nrf2
(nuclear factor erythroid 2-related factor 2) J&— Ff #%
Kl E2 AH G K - 2, 33 S6 470 4010 il 119 22 35 Nrf2 i
AT . Y Nef2 906 J5 , Nrf2 5 Keapl & H & 4=
fif B, N2 B B e 7% 22 A% N L 5 A A AZ N I B 4R
N TCHF ARE #4745 G, 52 B liebt S (L i
ik, R QDL N SR RS PR
i 25 Ak A 9 7 3 3 Nrf2-ARE $U 48 Ak (5 53 % % 1%
YA AL TG, B — Rl A A Nrf2 s 0, A R
R HEHE A R BT i A S (FBHP) 5 5 1Y
HepG2 4l ROS 7KV 1 T+ , 155 A W i 4
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S

X GSH (3 FE , 38 3 e 2k Nrf2 A0S it Ak
fitt HO-1 1 NQO1 fy3R35 , B s Al N BT Ak R SE,
RAEAATERE

ARG LAH T 58 Bz DL 1,10 a ()
B RWETEXT G, 3T B B TR MR Ak ik 2 v 8 R 2 b
AW AL DL -BHP 75 5 4804k 1 80 45 i A
JH-9e 240 L Hep G2 40 i S 5780, #1898 PCR-CF 9 it 48
A% PEAE T, 38 13 qQRT-PCR 1 Western blot 4% A
5% PCR-C10F Ayt S8 Ak AE FH 20 T 0L, B AEHR 5
TR B e MR AL B vh B S AL A ) & AR A S A
AR PR B A DG | S R e 1 it JoT 42 i) B A L 42
e 5%
1 ¥MRE5ER=E
1.1 R w

N8 40 i (human hepatoma cell, HepG2 cell)
WA S Rk B i AN 2R T A 2 . R e I
i 1 af1 10 a By PCR-C 28, W H ) RA VL T Hr 2
DX ROK BRAH 3 L, A i 2 b P IS 25 K 4 2 2 e 2
FE o MEM 532 301 F 3£ [F Gibeo 28 B 5 IR 4 LIS W
Fr 5 $i 2= Quacell 24 &) 5 B350 N5 18 T 35
Fisher 24 &) 5 (0 3% 2 (1) F R I F R HE TR 28 Rifh 273
FIA BRA ) s BCA 88 (il 77 & (BCA02) 1y T
Jb 5t 5 B OB A BR 2 F]  GSH (A006-2-1)
MDA (A003-4-1) ., T-SOD (A001-1-2) 124 71 & 1 F
B YRHE A BR A F s RNApure #8408 RNA R
AR B G T b S A R A BR A FD
PHE it PCR BTG4 0L, 1 F I st S R E YR
/3 7 ; TaKaRa SYBR Premix Ex TaqTM 1T %)
& A 57 & Fll TaKaRa Prime Script RT reagent Kit
with gDNA Eraser % 51051 & (RROA7A) , 4 11 T
FAEY TR (KE ) A B A 41 M 5 S A H 3k
A R ) & (P0028) 5/ BL B BT B -actin
(BM0627) HRP#7ic2EH/NR — 4 (BA1051) HRP
FRic £ P P (BA1054) 49 0 T 5 11 - A= )
TARAT BN A 3 S 240 Nef2( A0674) My T 502 T 22
SEAE MR BR S B S 250 HO-1(10701-1-AP) 1
TR =& AW RA RN A &£ 5 NQO1
(DF6437)yF € [# Affinity Biosciences 23 ) ; i £ 47T
SOD1(PA5-27240) 1 T3 [ Invitrogen 23 Hl ; S B4t
GSTO1 (ab138491) Fl %t Z $it GSH-Px (ab22604) It
T Abcam 2~ & 5 /N B BT Histone H3 (bsm-33042M)
T F A AR A AR R A .

1.2 FENH/EE

R, VCXT750, 32 [FE &R Je 7 T 5 4 K il
FRAL, MULTISKAN GO, 32 [ Thermo 23 A ; i 2K
B, 2695, 3 [E Waters 2 ] 5 S 5 4% R I &
%, NanoDrop2000, 3 [E NanoDrop Technologies 2
Al HLUKAY , DYY-8C, AL 5t — X #8 ) ; BE M LR &
4t , Gel Doc XR+, 3¢ [H LI-COR 2 #] ; % )t &
PCRAY, Qtower2.2, f [ Analytik JenaAG /23 ] ;
H LKA, DYCZ-24DN, db 508 — XA ) HLFE AL,
DYCZ-40,db 58 —IXE%)
1.3 REHE

D HepG2 413555 . Al F & 10% itk
M3 1% APt & MEM e hilid 32 5 8 T 37 °C,
5% CO, 4 M5 4, Fr HAS RIEEM 8020 247,
FHIBEEE R AL AR, R 3~4 d AR TR,

2) )7 BR e i 2R AL S W S i stifl . S IR
F S RIS Y 804 2 WA A Al
B EE I, B L 1:20(g/mL) , 8 75 i B2 B 30 min,
R 7R 40 kHz, T 480 W, R BUE JE 25 C. H
HPD300 #4f fif #F 17 24k & 4 | B J5 ¥ VR T 445 3
PCR-CF,

3)VHPLC 437 . 2 BR2E 3 I A6 52 58 2 i A
JriEl ff B Agilent ZORBAX SB-C18 {54+ (250
mm 4.6 mm,5 pm),0.1% HERK(A) FZ NG (B)1E
U Bl AR B VR A% 4l 15%6~25% B (0~5
min) , 25%~35% B (5~20 min) , 35%~45% B
(20~40 min) , 45%~75% B (40~45 min) , 75%~
85% B (45~50 min) , 85%~15% B (50~55 min)
PR4F15% B #5225 min, @35 FE R 25 °C, i
1 mL/min, #EFE &R 20 pl, % 5E 280,330 nm K
PEATASI

4)SOD .GSH MDA 7Kl 5 . 2 BREE# Fr
TESE B 3 IR 98 05 i O A KORAS A ATt
HE K I HepG2 4 fl 42 I8 5 X 10°A4™/mL £ F T 6
FUAs S, R A RN BE AR R [l i 2 R it X
HEZH AN A 50 pg/mL PCR-CF BE &, 3% B as (X IR 4l
FIBERIZH ARl 5258 29 E M 24 hm  BBE A
20 Ko RE S 40 39 5 A 300 wmol/L +-BHP #il i i7% S 40
JiL 3 ho RF A AL FREE RS AT M R P A AR IR
1, 7% SOD . GSH MDA it 7] £ 5 B 45 JE 17 /5 )
ERATEAR, I B BCA & Ak H &0 2 E A
TH

5) S 9¢ 5 52 i PCR (QRT-PCR ) A6 I 3 [K &
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Pty 25, 7R K TP B ERSS A S R B R -BHP 55 HepG2 40 A AL 5 24P VE FHHLA 163

KK, BAERKRERL T X HERBIM®
HepG2 41 Ji 4% f# 6 X 10° 4> /mL ¥ FE 4% %0 T 12 fL 4R
S, R RN RE AR o A i R R R 2
JA 50 pg/mL PCR-C10F # &, B 45 14 X B 411
BT, A LR B S22, 25 /E ] 24 h )5 BT 4]
FAESRHEIANA 300 pmol /1. -BHP Hl3#i7% S-410H 3 he
FrAn AL BEZE B , 2R FH RNA pure #8405 RNA )
AR B ) & 2F f7 RNA A9 42 5L, il ] TaKaRa
PrimeScript RT reagent Kit with gDNA Eraser Jz %%
s & X RNA 47 [ 8% 5%, {f ] TaKaRa SYBR
Premix Ex TaqTM I 2 % & 127 & #17 qRT-
PCRAMT. PLGAPDH AN R 22438 H
(LR AR ik it . TS ANk 1R .
®1 SIMFIIER

Table I Primers sequence

LA X % 1
%l ! F41(5'-3") Primers ik
Gene Reference

F: GGAGTCAACGGATTTGGT
GAPDH [12]
R: GTGATGGGATTTCCATTG

F: CTTGGCCTCAGTGATTCTGAAGTG
Nif2 [12]
R: CCTGAGATGGTGACAAGGGTTCTA

F: ATGGCCTCCCTGTACCACATC
HO-1 [12]
R: TGTTGCGCTCAATCTCCTCCT

F: GGATTGGACCGAGCTGGAA
NQO1I [12]
R: AATTGCAGTGAAGATGAAGGCAAC

F: AGGACGCGTCTAGTCCTGAA
GSTOI [12]
R: TTCCCTGGGTATGCTTCATC

F: GGTGGGCCAAAGGATGAAGAG

SOD1 [13]
R: CCACAAGCCAAACGACTTCC
F: CAGTCGGTGTATGCCTTCTCG

GSH-Px [13]
R: GAGGGACGCCACATTCTCG

6) % [ H 2 Bk (Western blot) £ 1 & (2635 .
2 4 A0 T 5 4 2H 5 RINA $12 BUA% 40 Jif Ak 385 58—
o AT 8 F g ) (PMSE) 19 RIPA 4 fifg
SURWRHATANI S A PR, R E RS
2 S A Al AR R B Y O A AR B A A%
4°C .10 000 r/min, B> 5 min, B3 3 BCA i 7
EMEEAWRE . R B bR e B KRR
Ay B IR MR BT, SEE R 80V HL UK Z V5 1 Wk 48 7 I 7E
WA I 5 50 B eS8 AR R, B A E R 120 V &
TR 1 BB, 2975 90 min.  FLYKES U T
[, 5% BRAS Wk ) TBST Wt 2 h, — Pt 4 “CIEH
S, “HIEIREE 2 h, ECL B - 3E T4

DEIEGIT5 00 W52 A 3451 1)

Pl s, Bl 45 2R DLV B {8 £ A5 fE I 22 (Mean £
SD)# /R, K H IBM SPSS Statistic Version 25.0 4t
A AT L Z2 4 18] L 38R FH A 3 ANOVA
T 225307, P<<0.05 WA A7 o e 2 5

2 FHRE5HMH

21 PCRCFHIXEHEMEUESGUMNEETK

PCR-CF i FZ B 2K k-5 & =& 1
FROD i R R e, R R A i e, LA T2 B
FACA YN« S48 B R B 5,7, 8, 4'-IU 4R
SEHCER I MR % .3,5,6,7,8,3 4/~ B A L B
1 e 25 LA K 22 B AR L B T (PMIF's ) 8 35 H 78 I 3G
10 a By R Rz h & i 3

12014
EE Fresh-F
. f [IPCR-COIF c
R0 B PCR-C10F
= b ap
&
c
= 60r]
E C
= a
g b "
1 30 b
a
ahe AbC 4} abhc

1 2 3 4 5 6 7 8
1bA& % Compounds

1. #% J 4 Hesperidin; 2. 5 #% # il Isosinensetin; 3. & 4 2 il Si-
nensetin;4.5,7,8,4'- P4 4 B 85107 5,7, 8, 4"~ Tetramethoxy flavone ;
5. J1IBR % % Nobiletin;6.3,5,6,7,8,3, 4L F & 5L 1 3,5,6,7,8,
3',4'-Heptamethoxyflavone; 7. 15 iz # Tangeretin; 8.PMFs.

E1l PCR-CFHRIZEHEMEUSYMEE
Fig.1 The contents of main flavonoids in PCR-CF

2.2 PCR-CF 3t t-BHP i 51 HepG2 4 i R L. 157
15 B 5 Wi

20 g Y SOD . GSH 1 MDA 7K - 1] L 5z e 47 48
TG PEAE o W3R 2 s, SR L, Fresh-F A
PCR-CI0F # fig i % 2 & HepG2 41 Jfl th SOD #
GSH 17 J7 (P<<0.05) , %l #1 , PCR-C10F 7K - &
F & T Fresh-F (P<<0.05) ; M 4h , Fresh-F . PCR-
COIF il PCR-C10F ¥Jfig i & B ik (- BHP % S A0 240
Ms ;9 MDA 7K *F- (P<<0.05) , H 1, PCR-C10F 1
MDA /K F & # {§ T Fresh-F #il PCR-CO1F (P<<
0.05), ZEHL0, 7 +-BHP % S HepG2 40 i A Ak
FLTEHTT , PCR-CF BEMS A 20005 20 Hi 480 fb 1 A0
P, i kTR T, T B PCR-C1OF it %8 A1
PR

PCR-CF H it & By B 25 Ak & W vl g e R #5
PTG PR A OB Ly, o T i — DR ST B 2 Ak
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Y S5HAALIEEZ 2 A BA M EE, % PCR-CF - 2.3 PCR-C10F 3t Nrf2 EE mRNA %% B 240

TR P E 5 SOD .GSH # MDA 7K
HEAT Pearson A & P43 Hr (% 3) , B PMFs & & 5
SOD ., GSH 7K F & # g & 1F M & (R*=0.845,
0.934,P<<0.01) , 5 MDA /K F & Bl & & 1 #
X (R*=—0.903, P<<0.01) o 7¥ Jf 43 ¥7 1 B¢ i 2k
G, HA N R & &AL SOD .GSH K-
BB 3 IE A ¢ (RP=0.934 ,0.861, P<<0.01) , ifif
H 5 MDA 7K - 2 3 & 2 1 41 & (R*=—0.918,
P<<0.01), Z5FREW IR R Al et PCR-CF Jalf2
-BHP 75 3 ) HepG2 41 i 4 {51 1 i OC 5 3% 1k
BT

#z2 PCR-CF3tt-BHP % SH HepG2 4R+ SOD

GSH MDA 7k FE B 81
Table 2 Effect of PCR-CF on t-BHP-induced the
levels of SOD, GSH and MDA in HepG?2 cells

A3 Group  SOD/(U/mg)  GSH/ (pmol/g) MDA/ (nmol/mg)
XFHE Control  154.644-10.23a  116.394-2.85a 0.32740.09a
Model 101.8846.40d 56.26+3.40¢ 1.14+0.13¢c
Fresh-F 123.76+12.13¢ 95.32+8.55b 0.54=+0.08b
PCR-COIF 106.9846.84d 94.10+4.07b 0.65+0.04b
PCR-C10F 139.38417.38b  117.81+3.22a 0.39+0.03a

T Note: [/ 81 FREAR R A0 2% 5 3% (P<C0.05) . Different let-
ters in the same column represent significant differences (P<<0.05).
&3 PCR-CFHERENLSGMHESESSOD,
GSH #1 MDA 7K F 48X 145347
Table 3 Pearson correlation analysis between the
content of flavonoids and the levels of SOD,
GSH and MDA in PCR-CF

% Variable SOD GSH MDA
1 12 1 Hesperidin 0.647 0.205 —0.425
SEFE B Tsosinensetin 0.558 0.117 —0.35
M # Sinensetin 0.887°  0.576  —0.736
5,7,8,4"-PUH S SL 3R 5,7,8,4 - . .
0.828" 0.495  —0.681
Tetramethoxyflavone
JII ¥ J2 2 Nobiletin 0.934™ 0.861"  —0.918"
3,5,6,7,8,3 4" A SLTKN 3,5, . .
L 0.867 0.598  —0.765
6,7,8,3",4"-Heptamethoxyflavone
1% J & Tangeretin 0.226 0.656  —0.439
PMFs 0.845™ 0.934"  —0.903"

1 Note : *FHICPEFE 0.05 K I i 25 (XU ) o+ SeM:AE 0.01 7K
- B (W) . *Correlation is significant at the 0.05 level (two-

tailed ). ** Correlation is significant at the 0.01 level (two-tailed).

PCR-C1O0F $i 8 A6 PR, oy 17 ik — 2P R 5%
PCR-C10F *f -BHP 155 1) HepG2 2 g S A 451 475 11
P4 VE AL, £ qRT-PCR %%¢ T PCR-C10F %}
AR IR AN N2 LUK -0 52 . dn gl 2 By
N, SRR M, 7E PCR-C10F 25%) T Hi/E R,
40 2 9 Nry2 3 B mRNA ) 2 35 K 74 2% 1R
(P<<0.001) ., #5HFEW, PCR-CI0F BE W% i |- 94
Nrf2 5 mRNA 933k , Il A 2408 4% - BHP i
(1 HepG2 41 il A Ak 452 473

2.5r sk

e
=)
T

Relative mRNA
expression of Nrf2
o
T

=
n
T

j

Nrf2 B H kKT

0.0 1

-BHP
(300 wmol/T)

PCR-C10F
(50 pg/mL)

GADPHAE RS o 4520 LLF S = AR i 22 K78, n=3.
*, P<<0.05, **, P<<0.01, ***, P<C0.001, F [l . GADPH was used
as the reference gene. Results were presented as mean + SD, n=3.
*, P<0.05,** ,P<C0.01,*** ,P<C0.001. The same as below.

El2 PCR-CI10F ¥} +-BHP %5 HepG2 40 A8
Nrf2 mRNA 3% # %1
Fig.2 Effect of PCR-C10F on mRNA expression
of Nrf2in HepG2 cells induced by -BHP

2.4 PCR-C10F 3t Nrf2 B A ¥ N X520

T — 0 & PCR-C10F RE 75 112 ok 41 g
Nrf2 # % A K%, I 5E Nrf2 8 (x5 00, an &l
3A,B IR, SEIRUM H, £ PCR-C10F 254 T i
FEFT |, Nri2 £6 J k% 8 71 b (9 22 55 7K OF 35 18
(P<<0.05) . K 3A,C KW, 7E PCR-C10F 2441~ fii
ERT , Nrf2 78 BV P B 360k 7K i 25 38 i (P<<
0.05) W 3D firs , SR AR L, 76 PCR-C10F
259 T WAE T, Nef2 A% 8 3% 1 (P<<0.05) .
R, A E 255360, 75 +-BHP %5 HepG2 40 il 8.4k
1 i1E T, PCR-C10F BE % i #F HepG2 41 iy
Nrf2 DA 20 ffd 55 54 A% 25 40 B A2 , D 412 4 Nirf2 J 4% 5
TR
2.5 PCR-C10F xf#1 &L mRNA RS0

I 5E 40 i N NQO1, GSTO1,SOD1,GSH-Px .

- + +

- - +
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BEEAY S5 TR IS S W AR AT -BHP 155 HepG2 4 A S k45405 47 1 FH AL

A o B
Nucleus Nrf2 | e ——— E %* - i N
232 50
Histone H3  em—s—— SET -
ZZe 40
T2 30
Total NIf2 o c—— ];T_ ‘w2
’z' 2o 20
. S E 10
B-actin  emm— e—c— ) i 0
+BHP _  , . B ewp - + +
(300 pmol/L) (300 pmol/L)
PCR-CI10F _ % _ PCR-C10F - = +
(50 wg/mL) (50 pg/mL)

165
C I D
s T
=~ o
TZ R0 sx ® Hﬂqﬁ . 10 ik
ER mEc 8 =
= =260 =Z =
LB 2= 4
SRR W e S
B T g cE 4
ﬁ £ 20 2% 2
ﬂég 0 g‘g 0
~ t-BHP _ - T — t-BHP _ + +
(300 pmol/L) (300 wmol/L)
PCR-C10F _ = + PCR-C10F _ _ +
(50 pwg/mL) (50 wg/mL)

A IR UG TE R A R (1, 38 13 Western blot £ A M %€ HepG2 il Jifg 7 Nrf2 5 11 2350 L , Histone H3 1} 4% 25 11 9 2, B-actin

I} B 8 A P92 The total protein and nuclear protein were extracted to measure the expression level of Nrf2 protein in HepG2 cells via West-

ern blot. Histone H3 was used as the reference protein for nuclear protein and B-actin was used as the reference protein for total protein. B~D 43
SR Nri2 25 MR 1 B L R Z L RIR KO ST g R o 4R DO E AR UE 2278 ,n=23. The statistical analysis

results of the expression levels of Nrf2 protein in nucleus protein, total protein and the ratio of nucleus Nrf2 to total Nrf2. Results were present-

ed as mean &= SD,7n=3.

B3 PCR-CI10F ¥} t-BHP 5 HepG2 41 At Nrf2 B B RIZRIH M
Fig.3 Effect of PCR-C10F on protein levels of Nrf2 in HepG2 cells induced by +-BHP

HO-1 3£ mRNA k7K, 758 PCR-C10F fEH
LA E Nrf2 AAZ b IR 40 i P9 B0 S8 AR G 3 B 11 2%
iko WEAA~E i, SEBA A, 7 PCR-C10F
259 T WifE R L NQOI.GSTOI,SOD1, GSH-Px
B A mRNA ik K ) 8 2 E R (P<<0.001) ,
HO-1 % A 1) mRNA 3 35 7K i) i 3 R IR (P<<

0.001), LA L&5H R, 76 (-BHP 5 5 HepG2 41 i
SEALI G HE R, PCR-C10F fig g i | 8 Nrf2-
ARE #t AL 15 5 3 #% T Ui 2 Fh bt A1k g &R A
(NQOI1.GSTO1,SOD1,GSH-Px) 33k, F RN i
J AR T (HO-1) B RE PR 3k, 43 20 M S Ak /e e Ak

A B C
§_ ~ L5 Hk o 1. s — B 15 s
223 x %<3 2«5 s
7@ ‘é EO 1 :énzc E 1 :énzc 2 1.0l
£ © = ©
+ g s s
h\t@%g 0.5 5;;0. T ﬁ@%g 0.5
Se & L= S« s
S @ ® 3 > o
O ; 2 0.0
S T R R B N = : -BHP . .\
(300 pmol/L) (300 wmol/L) (300 pmol/L)
PCR-CIOF _ _ + PCR-CI0F _ n PCR-CIOF _ -
(50 pg/mL) (50 pg/mlL) (50 pwg/mL)
D E
B é 1.5 Kk % oo B~ 4 &k ok KKk
% 0 % '
< i da
Kz E % ZT 3 T
®ES 1.0 Ked o =S
Ew WES
+ HE2 2
~EZ 05 ®sS g
128 geg !
% % 0 O 1 1 m © C | |
t-BHP t-BHP
(300 wmol/L) ~ * i (300 wmol/L) ~ + +
PCR-CI0F _ _ ¥ PCR-C10F _ =
(50 pg/mL) (50 pg/mL)

P B A RNA JG i 3 qRT-PCR AR M % HepG2 41 H NQO1(A) .SOD1(B) .GSTOI1(C) .GSH-Px(D) .HO-1(E) K
mRNA FikK . GADPHAYER WS ILH , 25 R LS+ hrifiE 2238 ,n=3. The total RNA were extracted to measure mRNA expres-
sion of NQO1 (A),SODI (B),GSTO1 (C),GSH-Px (D) and HO-1 (E) in HepG2 cells via qRT-PCR. GADPH was used as the reference

gene.Results were presented as mean + SD,7n=3.

B4 PCR-CIOF 3t t-BHP S HepG2 4 NQO1,GSTO1,S0OD1,GSH-Px#1 HO-1 mRNA i 7k B &2 0m
Fig.4 Effect of PCR-C10F on mRNA expression of NQO1,GSTO1,SOD1,GSH-Px and HO-1
in HepG2 cells induced by t-BHP
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LS N AN S o ¢

941 %

26 PCRCIOFXMmEUEBINHEENERN
A

#E— 2553 A - BHP B B075 5 T HepG2 48 Jifd
NQO1.GSTO1.,SOD1 . GSH-Px #i 4 1k i & 1
HO-1 [ #0586 (A Y 26 35 16 B0, 45 5w & 5 87
7, 5B A [, 78 PCR-C10F 25 %) T i 4E H
T, NQO1 fil SOD1 #& 1 % ik 7K F i 8 2 F+ =
(P<<0.01),GSTO1 1 GSH-Px #& [ % ik /K V- #

A
o =iz W
s
. R
B -actin EEa—— -BHP
=P (300 pmol/L)
(32,%&'2”16; PCR-C10F _
= 50 pg/ml
(50 pgimiy —~ * * (50 pg/mlL)
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Protective mechanism of flavonoids extracts from
Pericarpium Citri Reticulatae ‘ Chachi’ on --BHP-induced
oxidative damage in HepG?Z cells

TAO Yexing, YU Qian, LIU Ruiting, ZHANG Xiwen, WU Ting, PAN Siyi, XU Xiaoyun

College of Food Science and Technology/Key Laboratory of Environment Correlative
Dietology ,Ministry of Education/Hubei Key Laboratory of Fruit & Vegetable Processing &
Quality Control ,Huazhong Agricultural University, Wuhan 430070, China

Abstract The flavonoids extracts of Pericarpium Citri Reticulatae ‘ Chachi’ (PCR-CF) were ex-
tracted and purified from fresh-dried tangerine peel and Pericarpium Citri Reticulatae ‘Chachi’ (PCR-C)
stored for 1 year and 10 years to study the effects of aging process on the antioxidant activities of Pericarpi-
um Citri Reticulatae * Chachi’. The changes of contents of flavonoids were analyzed with HPL.C. The anti-
oxidant activities of PCR-CF were evaluated by using zerz-butyl hydroperoxide (-BHP) -induced oxidative
damage in human hepatoma cells (HepG2 cells) as the model. The molecular mechanism of antioxidant ac-
tivity was further explored via real-time fluorescence quantitative PCR (qRT-PCR) and Western blot. The
results showed that the content of hesperidin fluctuated , but the overall trend was decreasing during the ag-
ing process of dried tangerine peel. The contents of polymethoxyflavonoids (PMFs) and total PMFs
showed an increasing trend , among which the content of PCR-C10F was the highest, and the content of to-
tal PMFs reached (98.66+0.56) mg/g. Moreover, PCR-CF from different storage years significantly in-
creased the levels of SOD and GSH and reduced the contents of MDA There was significant difference be-
tween different storage periods. The antioxidant activity of PCR-C10F was the strongest, in which the level
of SOD, GSH and MDA reached (139.38+17.38) U/mg, (117.81£3.22) pmol/g and (0.3940.03)
nmol/mg, respectively. The results of correlation analyses showed that the accumulation of nobiletin was
the main active component of PCR-C10F to maintain redox balance. PCR-C10F significantly up-regulated
the mRNA expression levels of Nrf2 (P<0.001) and increased the expression levels of Nrf2 ( P<<0.05) in
nuclear protein. The mRNA (P<C0.001) and protein (P<C0.01) expression levels of antioxidant enzymes
were significantly activated , and the mRNA (P<C0.001) and protein (P<C0.05) expression levels of HO-1
was significantly decreased. It is indicated that the contents of PMFs in PCR-CF showed increasing trends
and the antioxidant activities enhanced during aging process. PCR-C10F can protect against oxidative stress
by regulating the Nrf2-ARE antioxidant signaling pathway. It will provide a theoretical basis for rational
storage and quality control of PCR-C.

Keywords Pericarpium Citri Reticulatae * Chachi’ ; flavonoids ; antioxidant activity ; Nrf2-ARE path-
way
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