R EmiB Modern Food Science and Technology 2018, Vol.34, No.12

FRNZZ BAXT LPS FREY Caco—2 ZHBE|E] =iBiE 4 Y
*IF1ER

RERE, ®OE, TR, g%, BB '
(L BMREFRALLARR, | OHKAGEFELFEET, J @K 541000) (2. 7 GKEADAHA R
g, JTEAEAR 530000) (3. ) HEAKRFMAMGHFER, T EEHT 530008)

. 5347 AR S IR(MOPP)ST S 2 48(LPS, 2 ug/mL)iF 4 Caco-2 B SiBiE e RIPVER . MTT SENE itk 4%, it
FUBR L B LDH) /K-FAR VLI XA & %ﬂk«%(ELISA)ﬁ/D“ laiE-18 (IL-18). IL-8 FaMigIRsBRE F(TNF-a) i) kKT, 35 1
K 4m e, FA(TEER VA An AR RUBR 5 & - 22 4B BT (FDA0)i5 13 37 4& aa JRifaf 69 2R . 528 2 & PCR A2 |40/ TL-1f+-IL-8, . TNF-a.
145 & (Occludin). % %4%E-1 (claudin-1). ZO-1 FPURE & S48 5MLCK)4 mRNA &k, 5 wiEAR, 2 IRE(150
pg/mL)#9 MOPP AL 2 48 2 F4% &) X R 0o £ 45 % £ 83.8%., J1A 2474 50.3%49 LDH 7 5 . M il }! 18 (19.8%),
IL-8 (43.7%)#s TNF-0c (37.9%)44 45 347 2 mRNA 45 F(IL-15: 44.3%, IL-8: 35.0%5 TNF-c: 33. Fesk, MOPP o734 3% 4w it 555
#42F F(Occludin. claudin-1. ZO-1)4 mRNA %3, 5+474] 31.3%% MLCK #) mRNA #5% 22 &%, MOPP EA#iRMR K
ik, T LRI N B EEA X B T 49 mRNA #5235 & & LPS A3 Caco-2 4AfiIAVEEE i M 69 & 4.

KR ARZIK; LPS; XuE/K-P; M bR, BT

XERS: 1673-9078(2018)12-12-18 DOI: 10:13982/j.mfst.1673-9078.2018.12.003

Protection of LPS-induced Intercellular Hype\germeability in Caco-2

Cells by Polypeptide frem Meoringa oleifera

SONG Jia-le', QIAN Bo', WANG Ch

(1.School of Public and Health, Guangxi Colleg San
University, Guilin 541000, China):(
(3.Xiangsihu College of Guangxi

-giang®, ZEN Zheng®, LEI Shao-ling?, HUANG Ao®

iversity Key Laboratory of Preventive Medicine, Guilin Medical
biotechnology Co. Ltd, Nanning 530000, China)

nivefsity for Nationalities, Nanning 530008, China)

Abstract: The protective effect of/polypeptide from Moringa oleifera (MOPP) on lipopolysaccharide (LPS, 2 pg/mL) induced
hypepermeability in Caco-2 cells was investigateds, The cell survival rate was measured by MTT assay. The cellular level of lactate
dehydrogenase (LDH) was dete:
(IL)-14, IL-8, and tumor necro:

ined by kit. Enzyme linked immunosorbent assay (ELISA) was used to determine the level of Interleukin

tor (TNF)-a. The transepithelialelectricalresistance (TEER) and fluorescein dextran (FD40) permeability
were used to evaluate the perme: ells. Quantitative real-time PCR (qQRT-PCR) was used to detect the expression of IL-15, IL-8, TNF-oa,
Occludin, din-1; ZO-1; and myosin light chain kinase (MLCK). A high concentration of MOPP (150 pg/mL) treatment significantly
increas@e cell survival rate (t0:83.8%) and inhibited the spillover of LDH (50.3%) compared with that in model cells. MOPP treatment
effectively inhibited the ‘secretion of inflammatory cytokines (IL-15: 19.8%, IL-8: 43.7% and TNF-a: 37.9%) and reduced their mRNA
transcription (IL=15:44.3%, IL-8: 35.0% and TNF-a: 33.5%)in model cells. In addition, MOPP also significantly increased the mRNA levels of
Occludin, claudin-1, ZO-1, and inhibit the 31.3% of MLCK mRNA transcription to improve the intercellular permeability in LPS treated Caco-2
cells. These results suggest that the MOPP exhibited a strong anti-inflammatory activity, and can improve the LPS induced high permeability of
Caco-2 cells may associate with regulating the mRNA transcription of tight junction related factors.
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Table 1 Sequences of primers | 4
Genes Forward primer (5'—3") Reverse primer (5'—3')
1IL-15 5’-GAATGACGCCCTCAATCAAAGT-3’ 5’-TCATCTTGGGCAGTCACATACA-3’
5’-TTCACCAGGCAAGTCTCCICA-

IL-8 5’-CCTGAACCTTCCAAAGATGGC-3’

TNF-a 5’-GAGGCCAAGCCCTGGTATG-3’
Occludin 5’-CTTCCAATGGCAAAGTGAATG-3’
claudin-1 5’-CCAGGTACGAATTTGGTCAGG-3’

Z0-1 5’-GAGCCTAATCTGACCTATGAACC-3’

MLCK 5’-CAACAGGGTCACCAACCAGC-3’

GAPDH 5’-CCATTTGATGTTAGCGGGATCTC-3’

5. TGAGGACTCGTATCTGTATGTGG-3’
5. GCETTGEAGGTGTACTTGGC-3’
5 TGGTCTACATGTTCCAGTATGACT-3’

1.7 QEHH@JEF IL'lﬁ\ IL'8\ TNF-(Z\ OCCIUdin\

claudin-1. ZO-1 2 MLCK # mRNA %&£

Trizol I EIESEHV AN ML L RNA, 417t
DFZALE 1) RNA PEH T 5 25256 - Bl RNéA ,
B dNTPs(1 uL). OligodT g 514%)(1 pL), i
SKME(1 uL) RNases #il71(1 pL) M 5xBuffer
Wi cDNA. HUd & cDNA(2 pL)H qRT-P(
K IL-18+ IL-8. TNF-a. Occludin. claudin-1. ZO=1
1 MLCK HRIA & fRE VAR H(20 pl) i i
AR SIP)(10 pmol/L)
Taq IT (10 L)+

FEA 5 mine A NIEIR cDNA FEASTATY 1 3 Uk, MU
Ct 3%, KA B R R Rk B p=2

11 Cr - Rt R Cr i) /Z(VL"I'_!#.%EP%GU Cr -2 EFEREHHESEERI) Cr ﬁ)]
o

FHSRIEI SIPFP 5 AR 1 s o
1.8 HEAHE 5 Gt ir

AWFH, FrEsLiBEE 3 K, SRUIE
(means)+ A5 #E fi 22 (SD) R 7~ o FT #5352 56 £ 4 i H
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72.9%F1 83.8%, AAF-Z 53 A AL A AL 41 L 34 v
1.77 541 2.03 5. 1E% 4 T-48M 617 LDH fE4HfE
T8 52 AP S om N NHOR S A RS S Re 8 B
SRR P, DRI AR VPG AR B AR R Y —
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o LDH i H 8o IE A 6.45 fif. SBRZ K
RIS, 40 LDH AME/KT- 5K, H
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#< 2 FRARZRAXT LPS ERE Caco—2 4B 7R ZAN4HAf LDH FEAUKFAISM
Table 2 Effects of MOPP on cell viability and LDH levels in LPS treated intestinal Caco-2 cells

285 AR % PRIRE/(ug/mL) L A% LDH & i 7K-F/(U/mg protein)
EF 100.00:£0.00° 8.9240.94"
0 41.26+1.45° 57.56+1.98"
10 46.41£1.73° 49.37+2.47°
PR KA IR 50 57.65+3.09 41.34+1.53°
100 72.90+2.21° 34.05+2.32¢
150 83.85+2.38" 28.6242.125

E: M FERRERFAR £ F R E(p<0.05).
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SRR
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RIS P AL LN IR R 4 R DA S i L %ﬁ&ﬁ*?\gﬁ%ﬁ FREVA BRI L 1 A

Fe B Rt i) £ R R, e IBD AJwid fE g s = BEERERMIRELP,

ZRWERMYSL Wl 1 fR, LPS AbFRAE RS 257 . QIL-15

Caco-2 4IHFH IL-18, IL-8 Fl TNF-a {150, THA 20l Looa B TE

% oAb T i AR A R 118, T8 A1 5 2p be,

TNF-o [f953 e $50IE, BRREEHRZ K100 pg/mL 15t 24 2,

FISO ngmDRESS BRI 15 AT AR S 1o sEL

B IL-15 7K F#AIK 10.6%71 19.8%, IL-8 7J<jf£%jﬁ& z

36.4%1 43.7%, TNF-a /KT 30.7% 31;%\’ e

= :(5)3: N Eii:z];ﬂ L 00 Fwm 0 10 50 100 150

£ 350l ab B TNF-a LPS/ (2 pg/mL)+ B A Z ik / (ug/mL)

S ool B sk , / B2 $K 2 RARTLPS ALEE Caco—2 4HBR IL-1 B, IL-8 FITNF- a

L asof SN AN gl hcE | f B nRNA 37K RT

E 200 Fig.2 Effects of MOPP on 1L-18, 1L-8 and TNF-& mRNA

izg: Ed expression in intestinal Caco-2 cells

% sol d Er v, AR FRERR AT £ R 2E(p<0.05).
0

EHA 0 10 50 100 150

LPS /(2 pg/mL)yHHAZ K / (ug/mL)

1 W‘ﬂc%o—z 4R IL-1 B\ IL-8 FATNF- a

ISR
Fig.1 Effects of MOPP on IL-14, IL-8 and TNF-« levels in LPS
treated intestinal Caco-2 cells
Er A‘? o, 2B AT £ 5 R E(p<0.05).
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mRNA # K F t % o

LPS(2 pg/mL)H|#ife W35 75 & Caco-2 4iffd
IL-1/. IL-8 Fl TNF-a [] mRNA #55(& 2). ASFIE
B2 IRACFRRERS 3N TIL-18. TL-8 Al TNF-a f15R

24 3K %kt LPS 4 22 Caco-2 2 i, by i 18

HHR

I L4 25 41 P R BEL(TEER ) {1 A1 5t FURR ¢
2 (FITC)- A5 e B BT (FD40) 2 FH T 4600 i L 5 4 At
B BRREIHAEAR AL I 2 g A MR AR TEER 325
S - e R AR (B EaE s s T g
3 Ffi, LPS 4R IE 28 Rl Caco-2 il TEER E¥FE
Ko 28 T AR EE B 22 IR RE S 2 [l FHS Y 4 Ffa 1)
TEER {H(p<0.05). i, BHARZAKA0 pg/mL. 50
pg/mL. 100 pg/mL A1 150 pg/mb)&kFRZ 2 A 73 5%
LPS A TEER {E T 1.22 f%. 1.57 fif. 1.80 fi%
F12.04 {5, AL, FITC-A HebE i (FD-40)ii i 2 &
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WL bR R DRSS IEH (e bR 2 —, FD-40 i
o 7K P v D) 40 1 308 45 0 A R P e ™

LPS 5] 52 2 i 1% Caco-2 4D 138 125 1438 51 (p<0.05) .
PR 2 R AL BRGNS 0 E A A FD-40 &1L /KF

(p<0.05). FHAZIK(10 ug/mL. 50 pg/mL. 100 pug/mL
FT150 pg/mL)ALERZH 40 73 S B AL ZH 40 Y] FD-40
BB 4.9% 15.7%- 25.1%F1 33.3%.

= 3 FHARZEAXT LPS QTR Caco—2 4 TEER 5 FD-40 3&53 RIS
Table 3 Effects of MOPP on TEER and FD-40 levels in LPS treated intestinal Caco-2 cells

213 K % IRIRE/(ng/mL) TEER 14 FD-40 i &
EFA 0.942+0.058° 0.955+0.052°
0 0.427+0.058° 1.917+0.069% | 4
10 0.523+0.027° 1.823+0.119°
A S IRAL 2R 20 50 0.6710.024¢ 1.615+0.027°
100 0.768+0.051° 1.436:0.025°/
150 0.870+0.035° 1.278+0.09
E T FERE AT £ B (p<0.05). \
L2r Occludin 1.2 claudin-1
a a
Lo - 1L0F = b
] b i c
K o08f ¢ K 08F
K d i d d
5 06f Z o6
=< e = C
S /3
Z 04t £ Z 04t
E NE
0.2+ 02+
00TEmH 0 10 50 100 150 00T mH 0 10 50 100 150
LPS /(2 pg/mL)+BARZ ik / (ug/mL) LPS /(2 pg/mL)y+BARZ ik / (ug/mL)
L2 ZO0-1 1.8r a MLCK
Lof 3 LT Ler b
] it 14} c
K 08f 0 39 o) ] : d
® c ® e
oy c 7 10r
=z 0.6 d =z 0.8+
z =
Z 04t Z 06
02}
02F
00TEwH 0 10 50 100 150 0% mm 2 3 4 s 6

LPS /(2 pg/mL)+HARZ ik / (ug/mL)

LPS /(2 pg/mL)y+BARZ Rk / (ng/mL)

xx 3\ RS RART LPS ALEE Caco-2 HAFH 4MAAIE] ST HERE S 40 nRNA S5k FROBAT
Fig.

& cts of MOPP on tight junction related factors mMRNA expression in LPS treated intestinal Caco-2 cells
i o R R AR T R E R E R (p<0.05).

2.5 #H K ZHLA Occludin. claudin-1. ZO-1

F1 MLCK # mRNA % 5 K F % v

Occludin. claudin-1 5 ZO-1 25 [ 52 K 4 ff 18] %
R (tight junction, TJs)fIEBLEMEAN, T) 45
WITES SRR B R s i, YERrdn e 454
FeasE DL K 5 5 4 e ) )38 TR T B R N
N, gRT-PCR 73#7 & B, LPS Hli# Caco-2 ZHifL)E
YL+ Occludin. claudin-1 A1 ZO-1 ) mRNA #5E/K

16

PR ENRE 3), SIEWAME, #7840 i
Occludin. claudin-1 1 ZO-1 § mRNA %% 7K %5
T 67.2%, 49.6%K148.4%. I, T HARZIAL
FJE, BARHY Occludin. claudin-1 1 ZO-1 (¥
mRNA B FKFEE R E R T Bk R 2 k(100
pg/mL H1 150 pg/mL) fE % F AR A 44 i 45 il $2
Occludin(2.30 55 2.61 %)\ claudin-1(1.55 55 1.85
fE5)F1 ZO-1(1.52 155 1.68 1) mRNA #:55/KF-
WP 3 F7R, LPS HIBAE 2% i Caco-2 4l
MLCK #4357k P Ei(p<0.05). TR 2 Ik AE B4
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HRET AR MLCK (13 5KF . SRRV, &
WRPZ(100 pg/mL A1 150 pg/mL)FRIBRA 2 ik AT 5 22 41
MLCK ] mRNA FERCFEHIR 5 28.0%A1
31.3%). IER R R FEERMLCK) Ae i@ i (R L ER
HEEEMLO) MBI RS 53 s A kds, 51K
IR SR EHE, BEIRHM T 454, 2l sidm e @
VeI R HH g R g MLCK 3 BE R AL,
Hob -2 R R 200 A B A2 P ) R I B A
ﬂa[n]o

3 Zig

AWFFFEET LPS MK Caco-2 i b & 41 =i
BN AR T T B 22 RS B 4 i e i
MNCE R THFERIL, BORZRERES A 2dmH] LPS
FIT I R 2B 4540 )5 LDH AR, 40| LPS Fir
AT o R Z BT 28] LPS T E
IL-158. IL-8 1 TNF-a %440 K773 W -4 ]
mRNA #5%. Ak, BORKZ IR AL RE G R 20
WEnEEN kA . N Em L, BARZkEEEE -
WA TI AH5EH F(Occludin. claudin-1 F1ZO-1)
] mRNA #5%, i S84 7 £&H MLCK
mRNA F#5¢. 55 LR Ras R, BARL KT LPS
FITEL Caco-2 4 AE midids ME RO AR 1 F FT e S
FL A B0 1 B 2 AE F DA B X 40 i T 4 5% A
mRNA $5 K FHIAE T % LIRS 50
RRZELH E S BT OR Z MO 5 BT MLCK
F) b U BB B R T R AN
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