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(hydroxyl radicals, OH)iF TR RPN F RIFRBMRIMLEAAE . ILRILE(H0,, 150 pmol/L)iE & Caco-2 4mfiusd s AR ALAL %
A& F RIFRARIB G etk ar 0%, MTT iAbmi4m p feA A&, b @50 A2 8 by LB (superoxide dismutase, 'SOD)y it AL S 55
(catalase, CAT) A= kit A ALBE(glutathione peroxidase, GSH-PX)7& 77 . BiAX BL bb-BA 7% (thiobarbituric acid, reactive substance, TBARS)
Fa 27, 7-— AR5 FH R TE4A(dichloro-dihydro-fluorescein diacetate, DCFH-DA)AR4A5-# 2 & —& (malondiadehycle,” MDA)A=7%
4 & (reactive oxygen species, ROS)7K-F-. BBk % (EPnzyme linked immunosorbent assay, ELISA)R| % 4a it & A~% (Interlukin, 1L)-8 #= 1L-10
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Abstract: The in vitro antioxidant activities of Nervilia fordii'mthanol extracts (NFME) were investigated. Total polyphenols and
flavonoids in NFME were determined-by ultraviolet spectrophotometry. The antioxidant capability of NFME was evaluated according to the
1,1-diphenyl-2-picrylhydrazyl (DPPH) and hydroxyl radicals( ©OH) scavenging assay, respectively. Protective effect of NFME was investigated
using a model of hydrogen peroxide (H;O,, 150 pmol/L) induced oxidative stress in intestinal epithelial Caco-2 cells. Cell viability was
determined by MTT assay. The cellular levels of superoxide dismutase (SOD), catalase (CAT) and glutathione peroxidase (GSH-Px) were
determined by commercial assay Kits according the manuscripts. The cellular levels of malondiadehycle (MDA) and reactive oxygen species
(ROS) were determined by thiobarbituric acid reactive substance (TBARS) and dichloro-dihydro-fluorescein diacetate (DCFH-DA) assay,
respectively: The levels of interlukin-8 (IL-8) and IL-10 were determined used an enzyme linked immunosorbent assay (ELISA). The NFME
were enriched in total flavenoids (4.72 +0.13 mg Rutin/g) and poly phenols (4.25 +0.46 mg GAE/g). NFME also exhibited a great DPPH
and "OH radical scavenging activity. NFME was able to increase the cell viability, and significantly increased the activity of SOD, CAT and
GSH-Px in‘oxidative damaged Caco-2 cells. In addition, NFME treatment was also effectively decreased the generation of ROS, MDA and IL-8
secretion in H,0, treated Caco-2 cells. In contrast, NFME increased the IL-10 secretion in damaged Caco-2 cells. These results suggested that

the NFME exhibits a great in vitro antioxidant activity and can effectively attenuate the H,O,-induced oxidative stress in Caco-2 cells.
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THEIELL mg GAE/g N, o &R & 2 KA =
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DPPH H HHETERRZRME: HAFIRERIE R
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T2 /AT: [1-(OD #i-OD maze)/OD =21]><100% 535
FR2(%).

FRHL B LSRR ME : B 200 pL A FRFERIH
REEHBEHEIIRE (R FEIR] DPPH I/ R sess  fr
RYBNERGRE H, BEE I 6 mmol/L A AZ8E, 3
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umol/L FIHTIHR MR 200 L. 7 37 C4M4 F1E
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JR A 1) 7 A 2% R 2410 50+ 100+ 200 pg/mL)
YRR 240 FHHEAT 5 B8 I ARG AT AT
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®1 FREFERRRYT 2 SHMME RIS E

Table 1 Total polyphones and total flavonoids in Nervilia fordii methanol extracts

AT/ £, R34 A
%3 1R/(mg Rutin/g) Y=72.576X-0.0053 0.999 472 +0.13
¥ % ®/(mg GAE/Q) Y=99.087X+0.0297 0.999 4.25 +0.46

22 FREFERIYAENS 8 b 2LTF R

&+

077 ks

064 ©9BHA
0.5 1
0.4 4
0.3 1
0.2 4

0.1 1 _ L

E B AL BRI / [IC50 (mg/mL)]

| .

DPPH -OH
1 HREFEFZEI%S DPPH F01°0H B ERE AU ERRFTIZ 100
Fig.1 Semi-clearing doses of DPPH and ‘OH radicals from the

0.0

methanol extract of Nervilia fordii
N 1R, FRIEHERB) BA —ERINE
R E HIZERE . Hor, 5 RIEHEEREIN DPPH.H
Y 1C5(0.11740.05 mg/mL) 55 T Y Pt A 46 77
BHA(0.08440.03 mg/mL) . 1 f OH H H #H)
ICs0(0.51340.06 mg/mL) 1% BHA(0.26040.05 mg/mL)

23 FHREZH BRI B *T H0; fr 3 Caco-2

24 i, £ A 20, LDH B UK 19 %

AN [R] R BE 1 5 0K 2% FE I 4 P10 jpg/mL~200
ug/mL)5 Caco-2 4HffudL[A#E: 24 h &, A0/
(RILEAT 3R I5>95% (45 A B I) o

SRR, BRIEH RSN RS
) Caco-2 #H A AN i S 1) A K il ol o = 44
Fl. [EE, 10 pg/mL~200 pg/mL ¥ Va5 R 2%
FBE SR B W] U T 5 4588 5 . Caco-2 4l %
H,02(250 pmol/L)ELEEALHE 4 h 5, HAA AR B
T (p<0.05), MAZIRLNALL 10 ug/mL~200 pg/mL ¥
JE 5 R SRR 24 h 5, dRMAE AR 2R IR
LGRS I (B R 4 2 25 5 (3K 2),
I 52 DA R 25 )50 B RUR G R (p<0.05) . [AJE, HL0,
AbFERNE 36 X Caco-2 21 P 1) LDH KRR 4
FEs R o A S SR Y LDH /K5 IE
WHMPAH L R E T, HAAES 42 5 (p<0.05).

TR PSR A B REAN I 524 Caco-2 LMY
LDH vt , Hiis HA0 i R AL 2 AR RN R &
(p<0.05),

22 SRZLEEEEAITT H,0, FTEL Caco—2 ZHBEAE 722 FNZMAE LDH FEHUK RSN
Table 2 Effects of methanol extracts of Nervilia fordii on the survival rate and release of LDH from cells induced by H,O,

283 FH RATERBARE (ng/mL) sl G431%  LDH H#0K-F/(U/mg protein)
B 100.0026.00 10.7840.37
0 46.3943.26* 46.37+.87*
S 10 50.9443.39** 40.4422.48*"
Jepoly Az oa 50 65.8741.29%" 37.6843.15*"
100 72944 .42%* 30.5742.69*"
200 80.4942.34** 26.4843.01*"

i HIEFAARER, *A T p<0.05; 5AR%ZH KR TR A LR, *& T p<0.05.

24 FRZFEF BRI * H0, B % Caco-2 41

fe. 7 ROS A F#2 MDA 4-& # % v

W13 3 71, 2 Hy05(250 pmol/L)AbHE 4 h 5 AR &
iR IE S Caco-2 4N ROS /K751 (p<0.05) . &
AN 7R 2% F R HR (104,50, 100 1 200 pg/mL)
WIS, ZHHE ROS /KF-BR R R, 28tk g 200

ng/mL T KGRI S, 248 Caco-2 4H/faA
ROS 7K A

250 pumol/L ] H,0, AL EE [Fi g A% Caco-2
4P MDA 7 5 i 35 F1 155 (p<0.05) » T R 2K HIBEHEHL
)10 50. 100 A1 200 pg/mL)AbFAE B B F0H 524540
J P AL SRR iE Y MDA [F)4E (p<0.05) . ik 45 3
PR, HORZEF RS T LA A d A A A 4 i
PN S S5 = R A i
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Table 3 Effects of methanol extracts of Nervilia fordii on ROS and MDA contents in Caco-2 cells induced by H,0,

417 F R T BRI IR B (pg/mL) ROS 7K-F/% MDA 4-&/(umol/mg protein)
EFa 100.00 +0.00 0.47+0.13
0 324.89+33.59% 1.67 +0.09*
#
R RTE 10 300.81+19.42* 1.16+0.12*
S H *H#
ST B 50 287.64+26.45 0.94+0.11
100 251.23 +31.25*" 0.78 £0.06*"
200 211.67+19.58*" 0.67.40.10*#

A HEFEAE, *&T p<0.05; 5REFHERTERIHALIZME, & p<0.05.
x4 FREPEZEIXT H.0, FTE Caco—2 FKIRMALBAEMA CAT, SOD 1 GSH-px EgiE J1AIS/N
Table 4 Effects of methanol extracts of Nervilia fordii on CAT, SOD, and GSH-px activities in Caco-2 induced by.H,0,

2018, Vol.34, No.9

ikl FRRTERB MR E (ng/mL)  CAT 7 A1/(U/mg pro) SOD ¥ #/(Uimg pro)  GSH-Px 7 77/(Ulmg pro)
EFE 2.2440.22 25.64+1.68 12.3540/23
0 0.9440.14* 7.4530 61* 3.2940.49*
HFREATF 10 1.240.17* 9.97+40.38** 5.6740.76*"
BE 3R IR 50 1.5846.33* 13/4840.64* 6.4440.87*"
AL 7E4A 100 1.7140.28* 16.87+40.43** 8.0640.45*"
200 1.9440.34** 18.49+4),33* 9.234).93*"
A HEFMEAE, *&T p<0.05; 5REFH AR T ERIMA LM LS *RT p<0.05.
25 HREFHRIMAN HO, FT 8 Caco2 5, gy VLR IEIIAAE
N il 10
L4545 4 L Py CAT. SOD #n GSH-Px B 7 1 2 2 : .
::ﬁ 15+ *
% u@ *H<: 10 x =
MO, M5 3| RIS b SODYCAT = | :
I GSH-Px 268 Py Y 4 LM B M L L 0 [1 i
i

FEAR(FR 4). A FREE T RS (10, 50,
100 1200 pg/mL)ALFE 24 h'j5, 3215 Caco=2 4Hfitl &
SOD, CAT 1 GSH-Px &FliE Wit =, H5ARE
TR 2% H AR U I R A R 2H A b BA 2
P72 5 (p<0.05).«

2.6/ F X & BEHE B Ho0, Fi 2 Caco-2 4,

e 28 JE A 1L-8 Fr 1IL-10 236 A F 19 %

W 2 7, LU 250 pmol/L ) HyO, ALFE 4 h
J REHA S Caco-2 4 28 4T AR 7 1L-8 43l
BN (p<0.05). £ ELSIA VER AR T K3
PR H4)(10.50.100 F1200 pg/mL)4EFE 5 ) Caco-2
YRR I, SZARARE T SORE R 1L-8 177 3 WA 4k Y 2 410
Hil(p<0.05) o il 52 457 4H B 470 %8 ZH M PR 1L-10 (1) 53
WER R, TR ZEH R AU AL B RE 0 1R S 2 A0
Caco-2 4Hfr IL-10 5. PLESERIR, FR

126

0 10 50 100 200
TR ZEH B UIREE / (pg/mL)
2 BREEEZEMIRT H0, IR Caco—2 ZRABMT 1L-8 N
IL-10 533K RIS
Fig.2 Effect of methanol extracts of Nervilia fordii on secretion
of IL-8 and IL-10 inCaco-2 cells treated with H,0,
E: Y1 HRZFH KRR TR A IZLE IR p<0.05.

3 g
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41 SOD. CAT Fl GSH-Px S48 APl I AR5
T BRI S5 0E A AN E H L (TE BRI R DGR R
W I8 SR P RS . (HTE LR ERRAS S4 TS
2 RAREWE R IIE T ER B RS O T R B
WA G o

32 YN 2RISR AR RS, LDH 2
DRI 4 0 S A 2 R TR B 4 L A DRI, LDH A
Sy — R B R L R AR s s bt FE AT
FiHH, SZAI Caco-2 HITE L 1 K25 RS b
&, HAMAAARHBAZEET . R, 48P E
LDH Rl /K- Ag 23] . 45 R iR, HRZEH
W2 B0 fi AR b 00 o) 4 Ao 20T 4 B BT 3 s 1
F, F—J7H, A E ROS 7K LAK g I A
) MDA [FI:AH 2 1 S A40 e S S A0 1 2 Yy i 2
fabr. APt B AR ROS £ EHH: S5 DNA I
4, FRi RO I T A0 A FIRE EE s o (R,
YA ROS KPR I IE 5 i Bl 8 B 7 T 40
T, HEEEE st M, ZRERE R
ZEHREEHU AL B 2 J5, 524 Caco-2 4 ROS 7K
S S B L R AR T B SR AR FE FRIHBRR4 MDA 7K
P RIUEE PR XU RERR, F R
H BRI A H,0, 175 & Caco-2 4HAE b RiA5
A FHIHIE .

33 HAREHEHRIWILRE B E =2 Caco-2 4f
i SOD. CAT Fll GSH-Px 3G 1. X8 - Itk
PUALPIE ) SOD- CAT F1 GSH-Px fENIRXSHLAEA
A L R o A FE AR 24 1 A, SOD i@
I EHAH BRGNP TS PESACE s BRI IR
JEE b Z AN AN I I R i B s B i oot S S R
A Bh 40 B s dE ) MDA 4-F855 T4
% (4-hydroxynonenal, HNE)RIA4= M. ifif GSH-Px
A PEH R(GSH) AR REM B H IR, %
AR AE R R AL B, IR —5 5 CAT
VEFIHS HoOp 4 iRk e, e ot BRI 75 K 2% H i
SR A IGmbLR N IR RGUTE M, AT 4
ESEa) )L By ARRE P R 2 NS E R R R AR 0 N S E T |
Jf TR AR 3 T e e S2 A RO T

34 A, FHORZER BRI M Caco-2 4H
P01 98 PR 2 P L R 1 1) il LA — o RS
VER]. BEHIHIZ45 Caco-2 ZHfHh 2 ME4m R 7 1L-8
(kB o, FHERFEPURIER T IL-10 H) /i,
il 1L-8 [ 73, X5 98 RE IR NAH R e i A
—EMEEAEEERS. BT Th2 B4R T
IL-10 5HACHE IL-10R MHZE &2 575 T 46/, B 44
HOANRER A A0 M S G AR ) A S HE, AT

5 G038 I 7 DL R U S A BE E P IL-10 W A
BT I 28 P DR 1) & BRIV TS, TR AR 2R 1)
3 G2 P 7 T A W HL B g A,

35 AHIFLL H0, VE A ARSME A REEER 1175 577
SE NN LR Caco-2 A AL AR SK AT 7t

& H RS I A0 A AL RS PR B« WIS
SERPUR, HREH IR EI T T 52 4040
MIEPEHTE AL Y)(SOD . CAT 1 GSH-PX) 5B 13 715K
Pk E A SR BT 5 R 4L ROS 7K (Tt 5, [F]
00 £ RS AR e S A=) MDA 114 i 4
TR LA R AR R EAN T T IL-8 59t
RMEFT IL-10 [ 5 W~ V17 R it e A B 5 g1
Wi b R AR S SN o T T RZE TR BRI A S
SEALRE S B R A S R4 AR /R R AT e R T B
RN OB A% 31§yl TE 7 ) igs S 1 = = <l S I L RPN
o3 T I HRARGE SR TR (B0 . 22 o)
A BSOS R 1 (5 5 IR TR R AL o
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