BHCEE AR 2012,43(2) :250-254

Acta Veterinaria et Zootechnica Sinica

REMEITFEXT Caco-2 HfIL R L INBEF
28 Re1 [ F 3 i B =2 i)

® ok RLFERFY aARECAGE'
(L WIS REE 2 B S5 7 8 2 BT M 300 % B 310058
2. PRI AR RSB T 530005)

OB AR SR BRI E (L. rhamnosus) XF Caco-2 41 i 470 %8 AL Fl A 4% B s SHRERY 0 . Caco-2
2 853 5 PBSCA 2H) . E. coli K88 (B 2H) 1 L. rhamnosus(C 20) Zb B, UL M e L. rhamnosus T AL PR, 7
E. coli K88 b3 (D 41) ., #5H KW B A4 M b3 9 T-AOC #k B 5 2 B AR (P<<0. 01), SOD {if J7 8 3 i &5 (P<<
0.01),C 4 5 e Af Iz , I H 40 i 24 fif 3 b i SOD 3 4 i 25 48 1/ (P<C0. 05) . B 411 C 41K [R) 2 B b i i APRIL 1y
A3 (P<<0. 01) , I A il 1L-8 Ay 7= (P<C0.01) . B4 IL-10 (7= 2k (B C 4 #1342 #F H /3 i (P<C0. 01D,
5 BAML.D 4 APRIL & 25 /> (P<C0. 01),{H IL-8 #1 IL-10 #B & 2 88 Jin (P<C0. 05, P<C0. 01), #5525,
L. rhamnosust] $25 Caco-2 4l M M B S AL RE F7 , Wl A 4 S5 I B, L7 A 47 4 PRI S 88 A R I i 3R

KW BRI KIBFF I K885 Caco-2 4 i s BT S L s 4N i [+

o [E 43 S :R378. 992 MR IRED A XERHE: 0366-6964(2012)02-0250-05

Effects of Lactobacillus rhamnosus on Anti-oxidative Functions and Cytokines

Secretion in Caco-2 Cells
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Abstract: In this study, the effects of Lactobacillus rhamnosus on anti-oxidative and non-specific
immunologic functions in Caco-2 cells were investigated. Caco-2 cells were treated by PBS(group
A), E. coli K88(group B) and L. rhamnosus (group C), respectively. Caco-2 cells in group D
were pre-incubated with L. rhamnosus and then infected with E. coli K88. The results showed
that T-AOC concentration decreased( P<C0.01), but SOD activity enhanced in cell culture super-
natant(P<Z0. 01)in group B. However, the adverse situation appeared in group C and, SOD activ-
ity in cell lysate increased(P<Z0. 05). APRIL secretion were induced(P<C0. 01), however, 1L.-8 secre-
tion were inhibited(P<C0. 01) both in group B and group C in different degree. 11.-10 production
was stopped in group B, and was promoted in group C(P<C0.01). Compared with group B, A-
PRIL production significantly decreased(P<C0. 01), whereas levels of 11.-8 (P<C0. 05)and I1.-10
(P<C0.01)increased in group D. These results suggested that Caco-2 cells were sensitize to re-
spond to L. rhamnosus by an improved response in anti-oxidative function. In addition, inflam-
matory response against pathogenic bacteria in enterocyte attenuated, moreover, immune re-

sponse reinforced, which indicated the activities for immunoprotection and immunoadjuvant in L.
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FRZEWE LA B (Lactobacillus rhamnosus CICC
No. 6001, &+ W T v [ £ s ¢ 8 Tk Bk 58 B ) 5
KW (Escherichia coli K88, W4 B [E & & E ik 4
P v A DR 0 J b0 ) s NS5 R IR 40 & Caco-2
ARk (O 8 o R B b A i B B 5T A
BRI LO) .
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MRS (De Mann, Rogosa,and Sharpe) %733k
1 LB (Luria-Bertani) 3% 7 3 (3% E Oxoid A #)) ;
DMEM (Dulbecco’s Modified Eagle’s Medium) %%
FEW 0. 25 % [ (£ 0. 02% EDTA) Fl D-hank’ s
V-7 R A W (361 Gibeo 22 W) 5 iR A L TH (BT M Y 2=
HAEY LEMEARA D E % R (EE Sigma
/NF]) s Triton X-100 F1 Trypan-blue 4 8 i (3£ [H
Ameresco 2\ ) ; R 25 #h £R V5 i (Phosphate-buff-

ered saline, PBS,pH 7. 4) ; 40 M 35 F5 R S 535 35 e (36
[ Gibeo 2R} . HAb 1525 o3 Hrali

5804 R 1 # ¥ % & O #l (f# [ Eppendorf 23
) s HERA cell 150 CO, 4 a5 3746 (3¢ [ Thermo
Electron Corporation); CX41-12C02 3] & & 1 45
(H 7 Olympus 2 7)) s NOVEL XSZ-N107CCD
SRR CT OO G 2 R A IR WD s UV-2100
SEAN-AT L4300 BE A L e AT CE ) {88 A R &
) ;Synergy 4 BEFRX ([ BioTek 2 w]) .
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Lactobacillus rhamnosus (L. rhamnosus) {E & &
1020 Hilh MRS K552 5k —80 CLRAF, BT R T8
BERC T ) MRS WA 8 #7530 C i ik By % 24 ~
36 h, 3 %92 2 {%. Escherichia coli K88 (E. coli
K88 #& AT LB #5373k, 37 CHEREE IR0 e 4
2 e 23 DR A K X BUE KR L. rhamnosus
(16 WFIE. coli K88 (8 h) gf.t» (4 000 r » min ',
15 'C,10 min) , WAE R, FJCHE B9 PBS(pH7. 4) ¥k 2
W o Ea T R PBS w81 40 B 1 W B
(1~2)X10°CFU « mLL7',
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Caco-2 20 i FHHE SR 35 5% E M A 10 %
FROKTE I G 4 103 A1 AT (100 U » mL ' 5 % & Al
100 pg « mL™ "4 % ) ) DMEM 20 ji 55 52, & T
37 'C.50 CO MG FRAA T BRI BB Kk 1 i 5%
W FRAn MG REA K M BREAMIE 5~7 d. i
0. 25 %0 IR B IH AL AL A, IR T 0. 490 ~0. 506 (9 & Wi
(0 g 42, , T L 20 3 50 e S GO T ARG T 4
(10 50 AT P 0 O DR AE 95 %0 DA
1.5 ZAE I8 Caco-2 ZAAEAYIRIE

M DMEM ¥ 3% Wi 14 % 40 s %y 2 < 10
A e mL L B R 24 fLANMREE R AR P L AL 1 mL,
37 C.506 CO, HyBEIRA B 37 . B KA - 2 40
A B IR RO AR R 2 . W FE R R T D-
hank’s ¥t 2 i, 2R 5 72 81> fL i A DMEM $5 5¢%
WCE 100M R4 LV - AN S HIEFD 0.5 mL, 4T
A, AEF ACB R C 4 B A JCH ) PBS
(pH7.4).E. coli K88 W& M L. rhamnosus
B4 0.5 mLLJpHIEE 2 A1 12 hs 4B D Se7EfL
HinA L. rhamnosus 0.5 mL,5 Caco-2 4 Jifs It %
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AP A A TEE . BEE SR R TR B
WA TG B9 PBS(pH7. O AL 3 ¥R,
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J5 SRR B RE i R A DU R 20 L S 4T 4 AL RE ) (Total
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JEL K% SR 0 WO R AR 58 A PR T 4 A 5 A
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*x1
Table 1

B AP AN 5 AW (ng + mL B pg » mL D RIR,
1.7 HitZEFHiE

IR “a+ 527 Fon . B SPSS16. 0
for Windows #1745 11, F One-Way ANOVA
BT 5 22 50 M, R LSD g ik A7 2 E L. U
P<C0. 053¢ 22 A it 38 L,

2 & R
2.1 BZEMHIFEI Caco2 M RLENNE
i

MR LA LLEH, SXT A (A 4D HE.B 4
Caco-2 41 i | ¥ T-AOC 1% )1 @ F R K (P <
0.01),SOD ¥ Jy &t 2 $2 /& (P<C0. 01) , {H 4t il 4 fi%
W iy SOD & ) 76 i 2 A8k (P>>0. 05), 5 IE A
,C A g T-AOC ¥ 11 8 1 jn (P <<
0. 01,1l SOD {f Jj # { 3 F B (P<<0. 01) , 4 g 3¢
fift i SOD % S 4 & 1T (P=>>0. 05, ., BUR
H (E. coli K88) M zi 4w (L. rhamnosus) X} Caco-
2 A B AL RE ) R AR AN )

T-AOC 1% 1 T-AOC activity

SOD 3§ 71 SOD activity

25 Group MM KGR L3/ (U e mL™H)

Cell culture supernatant

M B/ (U s mL )

Cell culture supernatant

MR/ (U - mg ')
Cell lysate

A 41 GroupA 0.97+0. 10"
B 41 GroupB 0.1540.27¢
C 4 GroupC 2.8340.11»

9.04+0. 20" 11.5240. 08"
14.21+0.08% 11.914+0. 41%
0.9240.04°¢ 12. 3540, 14®

FATEIEA R EARNE PRl KB T84 57 %R 2 5 B % (P<T0. 05 5 P<<0. 0, Iibr PR KRR £ F A B % (P>

0.05), F £

The different small or capital letters on the upper right side of the data in a same row mean significant difference (P<C0. 05 or

P<C0.01), respectively.
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B+ APRIL B4 W (P<C0. 01) , T S 2540 751 #a 4k A
T 1L-8 By 7= A2 (P<C0. 01) ,fH 2 Fofr b 380 1) 1 J) 782
AlEL,BZHFN C 4 APRIL 43 Wb 543 M2 B 7. 04 1%
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The same small letter means significant difference (P>>0.05). The same as below
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Table 2 The content of cytokines secreted by Caco-2 cells

PER.

24 5 Group APRIL/(ng * mL™") IL-8/C pg * mL™1) 1L-10/C pg * mL™1)
A 2H Group A 2.57+0.11° 36.53+2.96% 45,4544, 54
B4l Group B 20.6640. 174 15.73+1.25¢® 0

C4 Group C 3.9240. 22¢ 5.3440.92¢ 269.61+2. 74"
D 4l Group D 5.5240.28" 22.67+1. 20" 363.44+9.82%

3 4t i

E el B R e ) DR =R AR G VR S &1
AL BE T T B T g A TR U AT DR el SO T R
AL B AR BE R R B E. coli K88 I
L. rhamnosus#SRe % H W b B 40 i 4 SOD.H
Hi# B9 A B 5 T HL RS 43 1 SOD 43 6 31 41 g
Sh Al RERY IR I 2 E. coli K88 G15E 1 4 il 45 5 1Y
A L IR I o 7 A T 1 A AR R RO i 2 i SOD
RV BR AR A i Ak dERR AN M A RS, T Hol T E.
coli K88 Xl I p 4 i B A f= T AF 1 B3R 1 40 i
JRE A 1 SOD MAH L A 3% Hh E AR SR b T
fE L. rhamnosus fEH T 4 e 53 W6 1) SOD 3 /0, 3%
A2 PR T X 48 i 7 00 31 P /0N 5 i LA 52 W) 40 Ji
BREAYSERENE . BAM, L. rhamnosus i 235 42 = 40
) T-AOC, /1 #i /L B BR T 52 Wi Caco-2 41 g Y #1L
AL FR G4k ] BE X IE B Y BT AL R S A O
VERT . B W LA T 522 i) 248 470 41 395 P %) A DG AL
il i A 15— B 5T

He %1% 3, APRIL /1 5 4 i 75 545 5 1 4
JZ TgA 8¢ 1gG B A% 1k TgA) B 4. A-
PRIL {15 5 % AR 8 I K 20 M i) Toll-#F 32 14
(Toll-like receptor, TLR) 1 NF-xB & 1%, 40 B #
TLR B 240 76 79 i 22 0 L $E 6 508 A T R B
W Caco-2 40 i 3 15 APRIL, APRIL M H &1k
TES AL 22 G0 I vb S v Ml R 0k L T AE I 4 2
RF B BN F B, W, SO SR TLR
BCHRXT APRIL & i S AE T REsE 2 . A i 0
MWL RAUESE T ik — 8. E. coli K88 ifEF A-
PRIL & MIFER L L. rhamnosus ¥ 5 35,1 Hik &
W, L. rhamnosus GEW% B F W H] E. coli K88 X%} A-
PRIL ()53 E F (APRIL & AL . 1T REAY JRL R 2

L. rhamnosus F1 E. coli K88 #£iE 5 APRIL 1 &
FEAEAFE P TLR Bef&, L. rhamnosus W] RE i 1 417 i
E. coli K88 {55 % T i A% vy 1) HL 8L SC R il 11 55 BHL
1k NF-xB 893646 i APRIL #9455 32 fHL.

ORI FF T8 45 i 1 00 TR TE A 1R I i85 S B £
RARPENL S 51 A2 2 20 5 A PR e B A E
R Bt 48 40 i 7 TL-10 5% M ) ) 8 g 27 5 i
i AR TR AN 2O AR AT M S AN 1 RE S
IEZE S B et RREATL AR A R 5 BIL A BT 75 T 1) A 95 7 2K
WA i, Nissen % 48 WL g b f 40 D
X i A LR TR R B0 T A= f 8 I A Y 3R S X
V7285 5 7 HE T A PR 2K TR R BE AN TR) A
PO A A PR 0 L T A LA Y AR A S 5 BT
i 185 T J 2 AR U S 7 A B85 R 7K 8 240 L P 7
AR R KR4S E. coli K88 I L. rham-
nosus FRA ] TL-8 1943 Wb . (H J5 2 A 40 ] VE 1T S 5
E. coli K88 iR g M 1L-10 Wy /=4 .,/ L. rham-
nosus & o E WAEHIEH . AN, L. rhamnosus B
REf 1 25 1 o b B 4 T %o B0 TR 1Y) e 9 g A (e
FPew 1L-10 #1 1L-8 JK ) . SR B fo 5 fR 47 Fl A
PERFIRR . X —45 R 5 Vizoso Pinto %M
R AL, L. rhamnosus %5 Rz 40 it i) 4
RN BURH I 1 3 F15 5 B AR L RAE s il 56 vh )
Yo 1 M A FrIR AR .

4 & it

22 FRriR L L. rhamnosus W] 275 Caco-2 40 ML 11
PUAAAL DI RE » 32 58 00 S 52 3 1k 3 B O fie E T 4R 4t i
7 TL-10 20 W 35 0 5 i b B 40 i %) 5500 1
(4 9 AE B 1w CAPRIL St 35 B A1) o 38 ik o6 8 o 2%
CBEFEHE IL-10 f1 IL-8 K, #/8,L. rhamno-
sus X g bR A0 B A DR B4R A I 35 A A 2 A7)
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