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Abstract: The in vitro antioxidant-activity and protective effeét of Brassica rapa ethanol extracts (BREE) on oxidative damage of Caco-2
cells were investigated. /n vitro antioxidant capability of BCEE was evaluated according to the 1,1-diphenyl-2-picrylhydrazyl (DPPH) and
hydroxyl radicals(-OH) scavenging ability, and reducing power assay, respectively. Cellular protective effect of BREE was investigated using a

model of intestinal epithelial Caco-2 cells induced.oxidative stress by hydrogen peroxide (H,O,, 150 umol/L) of. Cell viability was determined

by MTT assay. The.intracellula s of superoxide dismutase (SOD), catalase(CAT) and glutathione peroxidase (GSH-Px) were determined

anuscripts. The intracellular levels of malondiadehycle (MDA) and reactive oxygen specisis (ROS)
were dete! ed *hiobarbituric acid reactive substance (TBARS) and dichloro-dihydro-fluorescein diacetate(DCFH-DA) assay, respectively.
The lexé of interlukin (IL)-14 and.IL-8 were determined by enzyme linked immunosorbent assay (ELISA) kits. BREE exhibited a great
activity of scavenging DPPH and*OH radicals, and also showed a strong reducing power. BREE significantly increased the cell viability and
activities of SOD, CAT and GSH-Px in cells. In addition, BREE also effectively decreased the intracellular levels of ROS and MDA, and
reduced the secretion of IL-14 and IL-8 in Caco-2 cells treated with H,O, . These results suggested that the BREE exhibited a good in vitro
antioxidant activity. BREE treatment could enhance the activities of endogenous antioxidant enzymes, which could attenuate the oxidative

damage and reduce the inflammation reaction in Caco-2 cells treated with H,O,.
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Fig.1 The radical scavenging (DPPH and -OH) activities and
total reducing power of BREE in vitro
DPPH [ H1ZEIHRRAE Sy S50 2 — i TR0l
JFUR A BAPUA R b e s -OH H i3k
BRA S I AR O IR 2 A, IE BA IR AV RS>
TR 1. HIeH CRFHRIAYIXT DPPH M1-OH H ik
A BAFHERRAE S, HIEER I RER o7 Sk
g ag R (& ). Ho, Bk Er R EE o
FEHEUI(250 pg/mL A1 500 pg/mL)iERR DPPH [1IRE
L& E T N LA B TAAT T TBHQ. 1-OH H HAEH
SREEIJT I, HEIEHE CRE SN 55T TBHQ(A
1b).
A BERIEIERE I U EE B SR 7
2R BEAT RO AT FRAR B E 3 P ] DA A
[ S e HH A MU RE T R . Bl 2
R 1 EEECEHREUINS H.0:Ff

LSRR EEIE N, R R i 15, I
RIH RN KR (E 10). 2, HIEH LB
VI EIEIRRE 1 5 TBHQ FHELELSS .

22 ReE CERRA T H0, 2 Caco-2

24 e, £ 7 A 2, LDH B HOK ¥ 89 %

W 1 AR, 28 4 h 1) Hy04(150 pmol/L) EL 440 FE
Ja RFIE R Caco-2 AAEAFR R (p<0:05). 1M
OB AL FE AT DURA S M0 A2 A AN i ) AR AT R
(F 1) LIEEX A Caco2 UGS HERFEH 2
SR T VR B B N T 155, 9

LRI LSO 1725 IEF BT, IR b AR
(LDH)J& T— M e a0, — F4nfE
AR fe R R B4 b . PRI, LDH & —

e B T A R G R ks R
4 HaAH L %0 umol/L)Ab 3 I 2 i BY, Caco-2 4H

W[ LDH 4 <0.05). TM4EIEH LRI ALEE
AR A 5245 Caco-2 40 LDH s, HAW
HHZA AR 25 T B RN C R (p<0.05) o IR RS TE
5 CEREI(100 pg/mL A1 200 pg/mL)73 5l Ab 3 20 i
J&, A LDH i Ko il R 4 A HR R A A 2
LDH i H 7K FEAIK 43% 1 52%.

Caco—2 4RAA4E 77 22 AN4RAE LDH FERUK FROEAE

Table 1 Effects of BREE on the cell viability and LDH levels in intestinal Caco-2 cells treated with H,0O,

285 B E TR R /(ng/mL) wmfe s A B /% LDH #7#%7K-F/(U/mg protein)
EF 4 100.00+ 0.00 14.04+1.26
0 48.33+ 1.90* 59.89+ 1.73%
l 10 58.63+ 2.48* 4875+ 1.51%
EHEE L%ﬂx%wﬂéﬂ 50 69.20+ 2,12+ 4122+ 126%
100 75.68+2.52+" 34.11+ 1.70%*
y 200 83.22+2.13* 29.02+0.91%

E: BAERARLE, AT p<0.05; BHRZEEF LB, AT p<0.05.

23 EERFCERF MM HO, fr gk Caco-2 4

fE. A ROS 7k Ff2 MDA 4£-& ) %7

YA N BRI FE B AR ROS 23 e A IE 5 A= 3
R, 25K DNA Wi, EmgifmT:, &
ZRAAET I EBEE 2 1 1% 2 7R, Hy0,(150
umol/L)AbFR it i 3 i Caco-2 ZHHL Y ROS 7K-F-Tt5
(p<0.05). AR EEE T LBEHEHAWI(10 pg/mL

50 pg/mL. 100 pg/mL F1200 pg/mL)aH 5, 40N
ROS AER/K 2B ER NEES . g ROS
KPAEL Bk B # CRESR (200 pg/mL)AbHE 5
P 22 5 IK(238.98%), RSB ROS /K1 T %
T 34%. MDA 24 A ANEFI AR K A b =
LA T AR AR A=), R TV A A
WAHFEE AV~ —, BRI
P 1,0, B R Caco-2 4B MDA 4 &7
(p<0.05). SAFIREETEHE CBHEIAI(10 pg/mL.
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50 ug/mL. 100 pg/mL A1 200 pug/mL)AbH 5, SZ404H
Hi BT MDA & o sy, H SERAM L RA
AR EZE R (p<0.05). B IEH CBHEIA(100
pg/mL AT 200 pg/mL)7y HIACEA0M ), 4HH MDA

KT B AR LA PR BUR AN T MDA KT B
3391 37%. SFHR, I LR
BTSSR L AR IF I ROS Ak
AT .

R 2 BB ZEEHERUIXT H.0, BB Caco—2 £HAAM ROS 7K FEFA MDA & & AISZMH
Table 2 Effects of BREE on the ROS and MDA levels in intestinal Caco-2 cells treated with H,O,

Bl B F ORI IR E/(ug/mL) MDA “4-%/(umol/mg protein) ROS KF/%
EFA 0.42+0.04 100.00+ 0.00
0 2.77+0.16* 361.73% 11.11%
10 2.35+0.17+" 313.30+ 8172*
BRF UBERMA IR 50 2.06+0.08% 292.05+ 8.58*"
100 1.85+0.06* 261.85£12:49%"
200 175+ 0.09%* 238.98 + 19,32

E: HEFMALE, *RT p<0.05; H5REFIEF CERIGAILMAE, "R T p<0.0

24 RE BRI HO, BT % Caco-2 4

A7y CAT. SOD #Fu GSH-Px T 1y % v

VF2Im AR R A A A SR P i 22 s P AR
RIS & EM-FU R P A 52, SOD. CAT
FT GSH-Px 54 i P P ST S A BEAE A fr Ao P
AR i R 5 5 B B, sk 3
iR, HyOp AbHE T H0H| Caco-2 4HIfE SOD, CAT
1 GSH-Px HIRGHEME. AR, &4 Iﬁi&ﬁ%@% 7
FEHUIALTE 24 h J5, 245200 SOD, CAT FI1GS
LRERE R R R, HBCRE R TEE L
HERT RS A B L SR 22 5 (p<0.05).
WL E T CIESEHU)(100 ug/mLAT 200 pg/mL) 7353
AN, AHHEH SOD /K P2l AR A 4R i 1 SOD

Sow sy itk

KA 1,527 1.61 F. JSOD BRmrbl s
MO AR e, PRS0 R 22 AN AN g R
A i it S AR, B E A MDA F1 4-$258 T 03 R
(4=hydroxynonenal, HNE)Z2H a5 P45 f 48 g
ng/mL #1200 pg/mL) ] {FALER f5 4 i GHS-Px 7KF

GHS-Px 7K 1.63 fi5F1 1.72
¢ M A AERE PEPT AL T 2 B H IR (GSH) W e A
GSH-Px” [EH FHASNEMIIBREE L, NS5
BAHBEEYIEFE SRS G SRR, [,
GSH-Px i£HE5 CAT —ifgfe HyO, 7K, Rk
AR IE R AEERThAE, RN S MR LA AL R
PR b, T TS ZERE(100 pg/mL
F1200 pg/mL)yAIfHEALER FE4HMIH CAT K43 sl s
BRI CAT 7KV 141 1.86 f5 41 1.87 fif.

<4£ GHS-Px B /17718, ik B R 5675 C B EUYI(100

2 3. L5 E Z BB ERART Hi0, FT B Caco—2 ZHBAMI CAT, SOD FA GSH-Px EERISZNM

CAT 7% 7)/(U/mg pro)

SOD 7# 7)/(U/mg pro) GSH-Px 7# 7/(U/mg pro)

JL%"?HLS ‘ 2714021 10.72+0.24 5.40+0.13
- N\ 0 1.25+0.15% 5.32+0.09* 2.22+0.12%
iy 10 1.53+0.05% 6.59+0.21*" 2.81+0.15%"
50 1.86+0.08* 7.52+0.22% 3.42+0.30%

s 100 2.33+0.10% 8.09+ 0.10*" 3.62+0.11+
200 2.36+0.32% 8.59+ 0.33*" 3.83+0.12%

i HEFEANEL, AT p<0.05; HRZYFEF CERIAIREE, "R T p<0.05.
e s Sr(p<0.05). ZAFIRE(10 pg/mL. 50 pg/mL. 100
2.5 B EE L + H,O Caco-2 ¢ o —
AT LERIA X Ha0a P12 i ug/mL F1 200 pg/mL)I4EF6 5 Z R b S, 52
1 Caco-2 ML+ TL-15 5 TL-8 (K7 ib i, 80

- _Q NI 2 Gh B uh
R TL-1S A IL-8 2 AT By B AR R, Fo, RO £ B

Wi 2 Frow, 150 pmol/L [ H,0, Ab3 e 2 2185 ik
Caco-2 1 M P 28 PRI 7 TL-15 i TL-8 FRI3ed fiE
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55.2%. 1E IL-8 KFJ71H, kB TEH LREHE )
AL S A IL-8 KT B At 1L-8
TP AR 52.3%A1 70.6% . IL-18 T TL-8 25 45 PEAH A A
T BEVE AR 5 A P 2 43 A 80 R AR PR B S DR 3
2O A 45 i (ulcerative colitis) AT,
% B (Crohn’s disease)ixX ¥ 24 3= B (1) [ 18 %8 R 2 i
(intestinal bowel disease, IBD)AF: IBD #H=<t:45 i
AF(IBD associated colorectal carcinogenesis) 755 #AE #H
AR P A R R Al 3 TL-18
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Fig.2 Effects of BREE on the secretion levels of IL-18 gnd

levels in intestinal Caco-2 cells treated with H [4]
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