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[Abstract] Objective To investigate the relationship between apoptosis of myocardial cell in the rats
with sepsis and the expressions of Toll-like receptor 4 (TLR4), tumor necrosis factor-a (TNF-a) and
interleukin-6 (IL-6) mRNA, and the protective effect of glutamine (Gln) against apoptosis of myocardial
cell. Methods Rat model of sepsis was reproduced by peritoneal injection with lipopolysaccharide (LPS),
and the animals were divided into control group, LPS group and Gln group. Rats in each group were further
divided into four subgroups, 0, 6, 12 and 24 hours (»=6). Apoptosis of myocardial cells was surveyed, and
TLR4, TNF-a and IL-6 mRNA expressions were assessed with reverse -transcription-polymerase chain
reaction (RT-PCR). The pathological changes in myocardial cells were observed. Results Mpyocardial
apoptosis rate in LPS group was higher. Compared with the control group, expressions of TLR4 mRNA,
TNF-a mRNA and IL-6 mRNA were significantly higher at all time points after LPS administration in the
LPS group and the Gln group (all P<0.05). Compared with the LPS group, the rate of myocardial
apoptosis in Gln group was lower, and expression of TLR4 mRNA in the Gln group was significantly lower
at 12 hours and 24 hours; the expression of TNF-a mRNA was obviously lower at 6 hours and 24 hours; the
expression of IL-6 mRNA in the Gln group was significantly lower at 12 hours (all P<C0. 05). Conclusion
TLR4, TNF-a and IL-6 gene expressions play extremely important role in apoptosis of myocardial cell in the
rat with sepsis. Gln can affect apoptosis-related gene expressions, thus alleviating the apoptosis of
myocardial cell.

[Key words] sepsis; glutamine; Toll-like receptor 4; cytokine

BREEAE B R AR L 3 B AR g | JAE | S 8 FIBE Il
SFEA v H.BLkEERERTEFSHRT B
BB OUERIBIT R EXRWIT, L RS

DOI.:10. 3760/cma. j. issn. 1003 - 0603. 2009. 08. 014

WA RKE MBS AR E (2008 - YB - 049)

fEH HAL-510220 K, ML+ FEER S L ICUGE
P/ B R E LR LA ,CCU(E - R

BAEEH . F#B, Email : jianruiw@163. com

MHER AART BORE . BAAREFRER
ZHRKTERTE Y ARRPRAAERRSH
(CLP) [ [ 0 5 vk 1 45 W 7 4 K U B, 5 3 A%
EER%SEHE Toll #3214k 4(TLRO) BHFAER
%% H F-«B(NF-«B) i B i T ¥ 40 B8 B -7 s e
§8 3 5 B F-o (TNF-a) . F 40 8 i %-6 (IL-6) i %
B 33k, 514 2 B (Gln) 78 Bk 3 58 0 LB 45 38
FRARPERLE.



FEEERRSNES 20094F 8 A% 21 £ 84 Chin Crit Care Med, August 2009, Vol. 21,No. 8

* 489 -

1 #E5H%

1.1 FEXRRKXM.LPS.Gln B F*H Sigma 2
B];Hoechst &R EM TFURBZREYHAR
B3 B s i@ X-100(TritonX-100) 1 F i % & BBI
AT REFRRAA.S RNA BN AW F LS
EEYWITREBRAA;DNA Marker M TFRBEY
BHEARAR.

1.2 SHYEBHSIE BEENE SD KRAR
(250150 g, AL REF YL R P .LRE. HEE
N FREHXB AR5 B4A,LPS 4051 Gln 4,
KA 5T LPS k& K RSB SR, LPS
HE LPSH 4 meg/kg T 1 ml AR EZE W B
(PBS) e i & ¥ 5% Gln 4% LPS 4 mg/kg+Gln
0.3 g/kg ¥ T 1 ml PBS o Jif i ¥k 4 5 %o PR 4 B s i
§t 1 ml PBS, H41 %0 H] A X5 6.12.24 h W
4. EF B ) S EREEKBENHR R, K
BB S TRATE TR B EAERE
B A S A3 BBLAT) 6 REHEAEREH,
1.3 BHARERAHE K H T AN A FRE K
ZHEERBE BELCEREF/MROIAR, &
BkEBEE S8 DA . FHRAR-FLHE R
B, W& REFAR BER—FARY 3~4 mm® L
MARHR_EEBHEE, H&RERE  HAON
HEABTF-80 CHRAEHN.

1.4 FTo.O L0 MOk W . R B B € 5 4, PBS
WHkiE PR M E E , B A PBS whik, Z BB BB K 5
HAMIEBE. . AE,.60 CRERS 3IEY A, 4-
G, BT WL A RETER.

1.5 WEEF-BASMERNRT-PCRKE TLR4,
TNF-a il IL-6 # mRNA 3% 38 B0 U4 i S8
RNA, R ##% cDNA, 3|55 . TLR4.5 -TGCT
CAGACATGGCAGTTTC-3', 5-TCAAGGCTTT
TCCATCCAAC-3'; TNF-a; 5~ AGATGTGGAAC
TGGCAGAGG-3', 5-CCCATTTGGGAACTTCT
CCT-3'; IL-6: 5'-GCCCTTCAGGAACAGCTAT
G-3',5'-GAGCATTGGAAGTTGGGGTA-3; 8-l
% 8 (B-actin) : 5'-TCAGGTCATCACTATCGGC
AA-3', 5-AAAGAAAGGGTGTAAAACGCA-3',
BUE cDNA 2 pl, EHRTFH5I9E 1 ul, AR
BHMB . BHEZHEN:94 CHAH 2 min;94 C
544 30 5,60 'CiB K 305,72 CHE# 1 min,35 MF
B ;8J5 72 ‘CHE# 5 min, B PE Gene Amp 5700 3%
Jt PCR B W{X B Bh3#47 53 #7 .

1.6 Zittaab®. N SPSS 11.5 G R 4 #1T4

HAH . HERS DB RS GCEOER.RH
FEMTP<0.05 HERALIFE L.
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2.1 KHBEAROCUIEALFREESRL

2.1.1 XEERFEBIE DX RHX RO
A X BARBMAE . LPS 41 7] WAL 4.0 LA 2k
B0 UUIRFE, L 40 3% 4 B UL 25 8 5 TR B K B
R it B IR L 5 0 LR B VT 2 MU AR HE A PR MR .
Gn 4R R ERKRERT, HEEAIEE.
2.1.2 HELEREOAETEE 2).LPS 4.0 41K
7K B o L DR 4 T 8, B 43 4 A AR SR P T OB K
Tk B A S DTS, Gln 4100 L 4N Ha /K i 72 BE 5
LPS HAE BB, . (NE LB OB R, ALK
BRFRELERTRE.

2.2 OH4AY TLR4 mRNA Rk GE 1; 8 3):
LPS 41.Gln AR )5 TLR4 mRNA 3855 %¢ % H 41 8
B, F 12 h KE(E, ZEH TR BT
41K (P #<0.05);Gln AR5 TLR4 mRNA
RUEBLPSHAARBERAE %MK, F12h.24h 1k
BEREHIEE L (P #<0.05),

%1 FAKXBONHASR TLR4, TNF-a & IL-6 #§
mRNA £k W& (z+s.,n=6)

TLR4 mRNA
A%

0h 6h 12h 24 h

A 0.74040.047 0.778%0.274 0.78210.131  0.769+0.035

LPS#4  0.757+0.108 1.14540.220* 1.788+0.139% 1.4180. 2774

Gln4  0.750£0.132 1.02640.117* 1.39310. 278" 1.20940. 175%
TNF-a mRNA

A%

0Oh 6h 12h 24h

MEBA  0.544+0.141 0.520+0.105 0.54940.103  0.551+0.092

LPS#  0.54040.114 0.88840.138* 1.08140. 158 1.55940. 2524

Gln#l  0.530£0.105 0.62040.130* 0.869+0.117* 1.106+0. 211%%
IL-6 mRNA

a5
0h 6h 12h 24h

MEBA 0.600+£0.076 0.63240.114 0.6301+0.130 0.61240.136
LPS# 0.620£0.094 1.013+0.128* 1.75110.117*°1. 394+0. 159*
Gln#  0.65040.099 0.869+0.115° 1.383+0. 1021, 11240. 164
. 50t R4 A, P<0.05; 5 LPS 4 L $, P <<0. 05; 5 &4
6 h ¥, P<0.05; 5441 12 h l#,P<0.05

LPS # Gln #l
AMH 6 12 h 24 h

B3 £AKROUIHASN TLR4 mRNA PCR #3474
FLIK 2 B B LR
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2.3 D44 TNF-« mRNA ik (E 1;H 4):
LPS 41.Gln A RJ§ TNF-« mRNA #ix¥x R4
B 5338 fm (P #3<C0. 05);Gln i RJ§ TNF-a mRNA
#REWH LPS ARFMK, BT 6 h.24 h WBRERAFSR
(P #1<0.05),

I.PS 8 Gln 8l
AEEH 6 h 12 h 24 h 6 h 12 h 24 h

LR e - - —

i -actin TR

M4 FHAKRLHPHLA TNF-« mRNA PCR 374
W 3K 43 S K AR AR

2.4 DAL IL-6 mRNA #ik(% 1,8 5):LPS
4 .Gln 4R 5 IL-6 mRNA 235878 %t 41 B B 3%
(P #]<<0.05);Gln H AR J5 IL-6 mRNA Fik#
LPS AT B RS, AT 12 b U EREF LRI 2
X (P<0.05),

S5 £8KRONES IL-6 mRNA PCR 4 #7= 4 5k
BB R

3 i #

Ji B AE T DL AR o 40 T R T ok B IR BN 4 58 R E
R B4 AE (SIR)E, i RA ML BB OTRE R B Ny
PRIR B ShRE TR B LS RE R R E BRI E

TLR X ES 5EAREIR BREFSHER
WP ER ERERBR N REEEER,
Foster %% 3] TLR4 B85 #4158 5 NF-«B 9 1E
#, FREAFERET. TLR4 73S 40 5. BRI Bl
WA RE. PIUIEN, TLR4 & LPS M52k, %4 LPS
¥ m e r , LPS-LPS A EH(LBP)EA Y 54
JiFmE CD14/TLRs & Z 4, BEXARGEEH S
PLEfE S N D MM, ¥iE NF-«B 55
U, NF-«B {55 18 5% R Bk 3 5 % 0 R 0 72
PREEN—KFESHER NF-B BEEETHKN
MRS, RABEZHAKRETF. AREHSFAH
FESUHENEAERNRAMUENERETF. N
RE T ,NF-«B BJ 0] i3 jil 5 6 A i %, )5 3h 2 7
M H F G TNF-a IL-1.1L-6. 4 fa R B 4 F 1
(ICAM-DOEHEMHEFMBE, AT FES R4 MR

HE", ARRBR,RET LPS Ha Wibik.0 4L
w0 UL MR A IR FE 5 [B] B O B 2 of 5 B 4
ezl B, ER ik B L, HEFIRAL, BARRK
IS BB M AT MR E A, R
FRABRONMARBEFATRE, CNARAT
AEERKEESOCIBRASRENFEZ—. LPS
#1 TLR4.TNF-a % IL-6 B mRNA 383533 % |
40 8 &, i A M 4 BB 65 R B0 L4 M TLR4,
2 1 ¥ 7 NF-«B {5 5@ Bk, i3 3) TNF-a & IL-6 4§
R FEAREF, ATNESREAREEE.

Gln RAKHEZGLREAER. EREENY
5% B SOR A i, 41 X Gln B TR K K3, B
KN Gln WRAERE. BERKEWRDIEE,Gln
B8 7E 40 M 15 5 7K S 300 30 0L 4k oy oot B 6 A SR, o 48
JL L BEE 28 UMLK 2 A AR P4 R, Singleton 450
i\ ,Gln "] 31> NF-«B B4 , A T 31 HINF-«B#
W ERAEMAREAFKEREE. 2HRRHA,
Gh ALNARKMEERARBT-ARLHET
LPS 41 ; TLR4, TNF-a & IL-6 ) mRNA %3 b7
VB8 LPS A1 A%, UiHH Gln BB TF i LR ZEE K
RIKKF Wi 4 5E RN o

B2,Glin AT g8 8 18 Toll-NF-«B {5538 B
FREHROEE  ERTBERR, RBRKEE
RO NRAG. THA G N EFEHTENT
B, A B R TS .

$ &3

[1] ZRFFREA, R TR, %, 06 ¥ 5 800 Bk 2% 58 KX Wi
WHEARANEEACRAERARSHYH. FEBERA
B, 2007,19(6) : 365-368.

[2] #EHEE . ZHY. 22 S KEEKRFHAAXEARENE
K. PEHAERAHEF,2007,19(3):156-159.

[3] Lamping N,Dettmer R,Schroder NW,et al. LPS-binding pro-
tein protects mice from septic shock caused by LPS or gram-
negative bacteria. J Clin Invest,1998,101(10):2065-2071.

[4) B, TR KX, %. TLR A5 BCC MIEX EMMIEERA
K%k 1774 NF-«B 1R 3E. R ¥ % 2006,22(5),515-518.

[5] Bk, DmiE, A, % Q0 Mk 58 5 A il P HER 40IR
RAKFMBIFFEHEF-« mRNA REREL. PEHEERD
M ¥,2006,18(1):28-31.

[ 6] Foster SL,Hargreaves DC, Medzhitov R, et al. Gene-specific
control of inflammation by TLR-induced chromatin modifica-
tions. Nature,2007,447(7147),972-978.

[7] Bauer S,Kirschning CJ,Hacker H,et al. Human TLR9 confers
responsiveness to bacterial DNA via species-specific CpG motif
recognition. Proc Natl Acad Sci USA, 2001, 98 (16): 9237-
9242.

(8] Aderem A,Ulevitch RJ. Toll-like receptors in the induction of
the innate immune response. Nature, 2000, 406 (6797); 782-
787.



FHREERSMES 20094E8 A% 21 %% 88  Chin Crit Care Med, August 2009, Vol. 21,No. 8

© 491 -

[9] Roger T,Miconnet 1,Schiesser AL ,et al. Critical role for Ets,
AP-1 and GATA-like transcription factors in regulating mouse
Toil-like receptor 4(Tlr4) gene expression. Biochem J, 2005,

15(Pt 2):355-365.

[10] =8, FjbAK . RTR. 5 MLHEHBXTBELEKRKT
BEEKEABI YW FHAEERAYBES,2007,19(4):

239-241.

[11] Hubert-Buron A, Leblond J, Jacquot A, et al. Glutamine
pretreatment reduces IL-8 production in human intestinal
epithelial cells by limiting IxBalpha ubiquitination. J Nutr,

2006,136(6) :1461-1465.

[12] Yoo CG,Lee S,Lee CT,et al. Anti-inflammatory effect of heat
shock protein induction is related to stabilization of 1 kappa B

alpha through preventing I kappa B kinase activation in respi-

ratory epithelial cells. ] Immunol,2000,164(10) :5416-5423.

[13] Singleton KD, Beckey VE, Wischmeyer PE. Glutamine pre-
vents activation of NF -«B and stress kinase pathways,attenu-

ates inflammatory cytokine release, and prevents acute respi-

ratory distress syndrome (ARDS) following sepsis. Shock,
2005,24(6):583-589.
CfcH% A 3#3:2009 - 03 -12

£ 5 #2009 - 07 - 14)
(RXHR . ERTP)

AEEREERZ BT BRESIERE 112 G504

- LU IFIE -

X% MER EEE SR Rad KEF BEE FEEX Ki2

[XRTY WEREHR;

KR O R R i B T B 20 B mm R
RGITR R F/NRE R R
BARERHEESRX B R LA™
HEHHRE XU REERESLTED
BRFEBER. AR (ZHMXEE
FREABHMERMRBITH. RAY
WPy S AT AR IR B R 493897 B /D
BB BRBF REWT .

1 BEES

1.1 —BEN 112 AR MRERRE
58 76 6,2 36 B FR 11~72 ¥, F
¥(38.3L11.6)% : MR 'BFW 72 4,
ZiFHAXHER e M. ERBERES
ik 15 34, e B B IR S5 A 4E 19 B, B &
WEZERERER LMY BEYRIT,
AR FARBENLDRIEA,
WFRE RELRE BB HE
By KERBERR . QAR %,
1.2 RITFFE .- EBBEMT . AEY
R AR B AR R R ER AL I R AL,
T 45000 F B P9 0 S LR T IR IR T R 4
(RBEW L 2548 BRAFD200 mg,
SRR EHASA. BITWRRITE
246 M8 ARMABE 24 b REARE
B K AEA ., R KK AL
N MERME &R REMKMER.
1.3 ZGiit¥Ebk GRANK T FES
G+)FRR, R BE,P<<0.05 HE

DOI:10. 3760/cma. j. issn. 1003 - 0603.
2009. 08. 015

fe A 450000 FI AT, BHHE=A
REBR

EREAL;

HALTT B HA BRF B B

RAGIHERX.

1.4 SR 2B ERTH 24 RE
BERN(6.81+1.30)g,. 187 2 AR H
(4.53+1. 100 g, B WRITRI ML, HER
TR EEL(P>0.05);89F 4 AR
240h REAER2.1210.64)g,6 AT
H(1.21+£0.56)¢,8 A J5 K (0.89 %
0.32)g, SHITHHBRERBARIT#
¥ X (P<C0.05 B, P<<0.01), K RE
HBS  REEFHE X OAEAZ
WiiE &, il A8 W T R, B T BE R M T
% PR RERE T TR.

72 GRS B LR E R
BRAMERZY AN, R8N EH
BARBARY KP4V ELBREE
BIBRE 6 MZFHXEEREEF 4
PEARBRDS . 3HSGHFEIRERL
HPE 2 PIFEIhRETH%,.1 Bl XL,
LHAERANERESIEREMNMEE
HMRBRMEREBIER, IgA BR
REARD 58,2 FILAEL.19 PiER
HERESMERERE. BV BHEHR
REE, E£RITP.REELHFES B
RIRIEDH RN, RUAFHFRLE.
2 i #

B 87, KRB 1 R o 9 B o & 25 1R
MEEDIRTBIREROEESY
Z— EXFHRABRLAERERESSH
HHRITHFR BEREERTENEY
BIER AN HREE, BME 8
EEGEZRIT ERECAEEER
9T . B IR BT LE T H A B, WY AR
H—BHEY R RASABREN S

B, BRAGY EMIT RN R R
RAGFERBITBDREL, TUER
ABELESRB OB ARRESE
HHRMBIER .

4 112 FIEREGEAERERNA
B EW B R MR IRIT . B 1 R B
RRGEMHANBRTEREARER,
R B Y I AR B R %k iaST
#. 2BRATEFEATHRIRAMHA
WITE BEREARO B B ;R F
EATEH AR RREFIBRARAA
BEEHHEN  AMEFEHITHA.TE
BRARAE, S EFRERGOEE
D ER SEERRFERARE K
B 00 RORE By R M F AT R e AR K AL,
£ L8 G, T O B A AL SR H B .
WARKBIEM.

B, TUARRAEEAEHE
LT R RN R R R4k R
B /NEREE RN » T {4 5 If 3 25 B o
ERBLMEANLARBYRERH, B
BRemEE TR BE R T R E R
ReGRBHERTBEMELIBPWH
RMTEBER . AB I RERBER
HTEZL . TROTE, HFIEH T
EGXEMEREFALRITAERIE
UREEKBE.

t 234
[1] F4x. BRAEHPRBRKIT R

A EEEDPRER. FELHAR

#,2001,21(8):491-494.

CHCR B 3 : 2008 > 09 - 18)
(FX5%E - FHR/P)



BB E A RO Toll 24k 4 R iEEFERERIERN
T RIEANE (X R488T)

B R T AE %R 2 h O WL 4 A2 }rﬁﬁtﬁ(a)bﬁiﬂf}lﬁ'ﬂiﬁﬁﬂ'ﬂk'ﬁu_LPS!F.(D}ENE.ﬂ:

PO UL AT . LA SE, WUBEAR NS A T UM e () Mk R A P il ot s VLS W L %58 o0 A4 Fuun

Mt Glnfl(c) BT W B MALAE, MBES Fakie HE =200 B2 il T ABEAKRRI2 hOil

YA AT LPS AL (a) O HLAIM AN, LR HENT 20, Fi oy SMBRIG R C I T, SRRtk i, BRI 4, WHEr

g:ﬂﬁlr}:ﬁtm-bﬂﬂﬂﬂtﬁ'ﬂ.&ﬁws LA BT, DU 0 WO ULA AR ol R, £ P R A O T o A T
SR x5 200

M ES R REETERG AR —AHLR
E‘“Eﬁﬁfﬁ I':“]#?llﬂ (=% 2497

1 ﬁﬂTﬁ.ﬁaﬂkR‘ﬁéﬂ.‘ﬂlﬁéﬁim Iﬂ**ﬂl(a)ﬂ*d\ﬂ 'H’fl\ﬁﬂiﬁ&*ﬂ-ﬂ'; ﬁﬂ!ﬂ.(h)‘ﬁfl‘ﬂiﬁ‘iﬁlﬂ B ANVE BB
M. FERE, 'Efl\i‘ﬁl{’.lf‘ﬂ': ﬁﬁ’ﬁﬂi Vi Wk e MR AR i i L (o) BE/MER . DR IE SRR S«
KRR, Wik HHAE HE =2

@2 ﬁﬁ?ﬁl&ﬂ-ﬂtkE‘E!J\fi&:ﬁ:ﬂiﬁrl\‘i‘ﬂﬁ%ﬁilt lﬂ#*m a) '/ ER L IR 8 lEEBI!REJ’“J L e i 2 a4 7
¢ ) : 7, Bfa #49, ﬁ&*ﬁﬁlﬂiﬁ- Eﬂﬂ.[b)'ﬁ»’!\
ﬂ&fﬂiﬂﬁﬁ‘*ﬂﬂi_ﬁ‘kﬂﬂ. oy IL S £ m»aﬁm&mmm&gg. I il /1N 1 lﬁﬁﬁ! R kD, WA,

k7]
3 BB ], Jé&-‘ﬂ(c)'ﬁfl\li&r&lﬂlfl\fﬂ
AN BV Wk 1~ 3 (RECHTE/DBRE AN, JEREME, WECHIAR Bh-BS R > 20 000, §ik 4~ fek H'PHE dh /N

SRk, WMAE W-ERG x5 000



