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Abstract

BACKGROUND: There is no practical and reliable experimental evidence for changes in molecular biology of
intestinal epithelial cells suffering from heat stress, intestinal bacteria and endotoxin produced by bacteria.
OBJECTIVE: To observe the effect of lipopolysaccharide stimulation combined with heat stress on human
intestinal epithelial cell injury and release of interleukin-6 and tumor necrosis factor-alpha.

METHODS: Human intestinal epithelial cell lines (SW 480) cultured in vitro was seeded into culture dishes at a
density of 3x10°, and then divided randomly into four groups: control group was cultured in an incubator of 37 C;
heat stress group was cultured in the incubator of 43 “C for 2 hours; lipopolysaccharide group was stimulated
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by 1 mg/L lipopolysaccharide for 6 hours; lipopolysaccharide+heat stress group (combination group) was subjected to
heat stress for 2 hours followed by lipopolysaccharide stimulation for 6 hours. WST-1 method was used to investigate the
cytotoxic effect and cell survival rate, and ELISA assay was used to investigate the levels of interleukin-6 and tumor

necrosis factor-alpha.

RESULTS AND CONCLUSION: Compared with the control group, the cytotoxic effect increased, and the cell survival
rate reduced as well as the level of interleukin-6 and tumor necrosis factor-alpha increased in the heat stress and
lipopolysaccharide groups. Synergistic effects were visible in the combination group. These findings indicate that
lipopolysaccharide and heat stress alone can both induce cell injury, increase the levels of interleukin-6 and tumor
necrosis factor-alpha, and there is a synergistic effect between them. Experimental findings from this study may be an
objective experimental basis for understanding the pathogenesis of multiple organ failure caused by bowel dysfunction,
intestinal bacteria and endotoxin translocation during the pathological process of severe heat stroke.

Subject headings: lipopolysaccharides; epithelial cells; interleukin-6; tumor necrosis factor-alpha
Funding: the Science and Technology Project of Guangzhou, No. 2014J4100033; the Special Fund of PLA General

Logistics Department, No. 132000273

Sun J, Chen R, Dong JH, Jiang Q, Sun ZK, Guo ZH. Effect of lipopolysaccharide stimulation combined with heat stress
on release of interleukin-6 and tumor necrosis factor alpha from human intestinal epithelial cells cultured in vitro.

Zhongguo Zuzhi Gongcheng Yanjiu. 2014;18(51):8238-8242.

0 35|F Introduction

TP 3B I A1 e it A B e T B R A B PR AR O
N, T HUR AR PRSI  DhRe e i, BRI
R, K. HUR TR EEEL LA SR 2R G D e A 1T K
A —H AR . EEER I O AR SR T R
40 C R PR RS T REREAT S | EC 1E 2 \ IatBRE A Bk A
SR, 7E R DR Y, Bl R A
IR GER IR, BEAE IRV ALRE, AR 28
FORRIE R, LR K —25 T,

ARSI SR, v 22 5 B AR B 2 I N AN Pl 4
SR ER N A R, TS L R AR T R
HI4s 5 H0E I W 25 A 1E (systemic inflammatory response
syndrome, SIRS), HEi5]% % 8% 1 e N g ic,
FEIX R A AR BCR “RETEE " T “ AR
JE 7, CASLAE A PO AR 1) A SR B 2 5 4 B R IO S5 B AiE
HN 22 2% B DI AEAN A Lr A1 A0 2 4 B ek F T

th B AT AR, &M R gl e R
ez e 240G, MR EEAL, WEERE. 5.
PO I JTAS TR N IR L, 5 8002 ol 9 e TR T
SR AN RAME JORE R NV LRSI, 1A B SR I NV 2R
TER R AN T iE i, JEBORIEEIS, &L
P IR 4 A,

Gathiram 25" 5T Bah Wit KL, B g T4
42 CHF, ML NG 2 0E— B4R EBUK, 2 JEkE%E H
L (R I 22 Wk B T AR G208 3 0, A AU TR T
B EKFK151% . Shapiro5 ™12 T kR i 8 2 A K
P IER KR WS B, R0 W E 137 Cui
45 C, iR, WHET45 CHKRMBIMN R RER
JE37 ClABLN3fE . MATERIL, HHIHFN K R
Jir B ) N BE 2B T AR AR ORI 34 o I b2 SR 1]
AEAE N TE RS2 BRI 5 25 A B4 N 25 25 el i d ) 40
BN, XA R A6 2 R R AL T L

ISSN 2095-4344 CN 21-1581/R  CODEN: ZLKHAH

i

WA DL T 5 RS o b s s, 3300 40 i
AR WA, AN A AT, A0 Il ] B K,
KA B 2 W T oy A s gk 2B I, ARy LAERIE T AX
IR TRGMEE . X RE, A0 R U5 b
LA (1 o b Bz 20 MO 52 A T o A T A 1 e S e
W AR R AC R N 200 TSR o T A AR A,
—HERZ VIS WEESRK . BT, BREALR T
2 W 5 AR PR BEEA S, WFST T BT o AT 2 I 75
PO N b Bz A0 B 45 R S PR3 R R TR

1 ¥#FNA%  Materials and methods

Wit: g,

Rt B Rt s S0 T-20144E5 09 H{EM i 45 M4 X
TN G EE B I 22 S R 56 Ao

[YESE

BE & HEEX & AFTE 3 R RAAARIR Y R B 4B/ 6. A TEE Fa B
N SR FT AR A AR & R 51 -

2 B PR

N L B 4 Uk (SW 480) w75 R B AL ST e

RPMI 1 640 Br37J85 (2 AR 4 10%]If2F 13, Z[H Gibco A

10x10* U/L 75432 100 mg/L 54 %)

&2 BE(LPS) 2[H Sigma A

N4 /r25 6 MR T a ELISA #ll  h[E ExCell #1 CUSABIO
iES il il NH]

WST-1 Kt AR A (LOH R & B AR A

WA E:

R E F 25w 5L A, N L5 ik (SW480)
HIE, B A0 Y, 800 r/minE .10 min, #
W A SRR $020% FBSHIRPMI 1 64035 55 &
BN, VRGN A E 22 100%10%em?, B 4 A A B R

8239



I F BTG LSRR NG B 2T T FIAIE 356 BB E T T a H9FEI

% WWW.CRTER.0rg

mHr, 76 37 'C, HWHDH5E% CO5MF FRiFE. W H
W DUG AR A0 M A KIS DURE M = R TR 1K, 57 d
AR — IR SCIRATT d, BF3x10°ANH R N S5 T 85 5%
M. SE4r4H k. W37 °C), #ITHdi41(43 C 2h),
JEZ B (1 mg /LAEZ B, 6 h), FASTHIBE AR 2 Bl )
W (43 CHIEZ ).

R EFE T RAGRETFEFER: AT S50 R
LDHE BRI, FAAEAE e o B8R K 4 a2
A100 pLZy & 5x10% LA A 96 LI, 159724 h)s,
H 445100 plL/AL LIS RPMI 164055 351K . 41 T LLAGT
MG 2 W RS, a0 5 SR 0T £ FLAR 25 00 H1400xg
05 mine SR B3, TIA150 pLH PBSH:Ex 10157
EILULMLDHB AR, $ERIG TR G, dkeEai i
BRI E 1 he KA MRy FRb ] 2 FLAR 250 H1400%g 25
5 mine 43 B ELAS FL S 120 pL, A —#r96FLAAH
AL, BEEPEEA TR I E . A0 RIS R I WS T-13R 711
B ITHEAT s B KA 4% 5% 1 0%/ L 1% 1 4 A 96 7L
Bo 2 5 526 45 LI 100 L2 52%10%/FLAN 40 D .
Ri3%24 hig, B 5100 uL /ALIGILTERPMI 164055 783 .
0 M 4 AN ) Ak 2R 7 SRS, AL IR A M B R
10 uLi) WST-1)5, & 137 CHIMiAl 4k 1372 h,
6B NG A . B OB FLAR BN bR A H i gz
KAE450 nmil sE WG (AfH) . FRAFREAL 3N R AL, 9256
3K,

BFT LIS hEZ #E R Ia X T F 7 F 2R A0 7 %6 7
A TE B Fask-FIE: o 5k K an 5% 10 FLI% % i
PeFF60 mmx15 mmfgl iR, faiiE K n )z
B e, T31.5 mU/ILE M iERPMI164085 75 . $4 AR
b FR 5 AR L, 53 AR 25 b R A F A T
SrHEIEE T80 CIRAE, RAXMPUAICELISATS A I
FIEA0 A 26 R IRIR SE N Tark P FLARERE 1 AR ) &
VLRHREAT, SRAI100 LR AR R, B2/ AL, R
Go RERTIM AL T-450 nmAbiszBUAL . RFM T 5256 B 3K,

FEEWMERIEHR: MG 20 DU A 4l i 2%
I, JE6E 41 M 3% 7 DA 41 LR TS R R 1 40 A 25 6 R0 i
JRHEIR Talf s m.

Fit=F 94 {f/Graphpad Prism 6.0 % SPSS 17.0
BT RAT AT G 00T, RN BE AL IE 25 20 A3 1T R k)
PAxEs IR, 7577 257 PE R SERs b BN 2207 200 M, 4
i) 22 5 R JHLSDE L, P < 0.05% 75 2= 57 i 35 1k 7 s

2 %R Results

21 wmfREBE et E AR BT T RUIR 2 6
B VRIS A M 5 5 00 5 25kl P 7L I S A
TN (BE 1) FIH R ARG R RE 145 s L Mt St P R s 5 44
T RIG 2 MAI O, SXHEAIHILE, ST o 2 %
R A Ay ] A L O S S 0, BT T A R 2 0

8240

e RIVE o X — 45 FUL, AT TG R 2 B R T
TR DIE Y R AR AN sk il U R

VO BT TS, SRR R, BT R
REZ BRI AN IR B AR I, O AL AR, 40 i i) it
B, MECE RIS, RSB i . WST-1 Al &
R ARFT T S AR R R R, IS R 2 S
MG PR EE, WA 2.
22 REBR-TFa@iNE 6 AMBIRAET a KPibnl
%R EEWGIT, MIRAE A% 6 R
WIER T a FEARIE . S RALLE, Rl HAR
ZHEREE, W B A a2 6 Rk B R, R
TSR T T R G 2 W 2 R AT B 2 5, P I Ik
i, B2 6 HIZRIAIE s B A PO BAT o FIR 22 B
BT 1 5 A4, LB 3.

BT o R 22 RS W L B A B BRI AE IR T
a [MFRIEWH B, H5 AN % 6 1RIEIAFK
&, P RARIE MRIRSE R 7 a (RIS BT o
ST 2 BRSO LA e I B ek, LB 3.

3 iti® Discussion

ARG AT IN R A% o AT T v A HR 2203 B o R P S A %
OV, B R AR D s SR P A LA TR 2
JRAE X — AR AR 2 AN (7] 1 v B sh A R rp 45 S s,
I A th i B 8 J 2 A ORI TS A 06T SR, Bt
FWFFCRN R IR AN T 28 5 v 8 1R v 7 R T G 4 S 3
VERS, XS 28 1 i PSRN T S o ile A o BRI
15 “PITh-rp BT R B -2 A I BRI LR A E T g
LR b AT R AR B T O

BOFTFEIN g, T B 05 AR B 2 N FE AN H
IR (0 EL BT 5 LRSIV, Tk SCBRE 2 — P 4k R 1 A%
15 2 J5 10 R G SO I N LR A AE, MR R R “ Rk R hE
(like-sepsis) [, 51K % $ T UIREA 4 ARt e,
X bR, G SR R BE IR A4 BE A
BEMBAL, PR N REREACE TR, LA R R 7
TN R BRI HT R A, IR T R
oA

FERE ST T AR S ST o AT (VAT 5 IR 5 M 1 s 2
SR SHUAT R BRI RSET I RS DM G, JEAE
JYit 1) i 5 v 2 B T L O R R S N, SRR
FAETEKR, X0 5ERERE. ZHFIEARLGS
AU 1 fi 3 e 1 R O 000 2 D S s N AT A
Shapiro %"H1 Gathiram %P0 (& 41 v 22 Sl R X iF 5
SERLRW, BT R R R T g B A0 ) B R
A7 . Moseley 252"F1 Lambert 252255 241 23 % 41 i
AV B FE AR 2R W B b 5 S 458 I R S Rl 1 5 T =7
PATH RS S OIME. HULEERI, 16 “BdTidi-h -
T B2 A T D RER S SR A0 LR T, s &G

P.O. Box 10002, Shenyang 110180 www.CRTER.org



I F BTG LSRR NG B 2T T FIAIE 356 BB E T T a H9FEI

% WWW.CRTER.Org

500 7
400 - T

300 a a

200 4

FUIR It 2R AT RS (%)

100 <

37 C 43 'C 37 C+RZH 43 CHIEZHE
B 1 SREKSIES BT R RSN R
Figure 1 Cytotoxic effect after treatment with lipopolysaccharide
alone or combined with heat stress
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Figure 3 Levels of interleukin-6 and tumor necrosis factor-alpha
after treatment with lipopolysaccharide alone or combined with heat
stress
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