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[# E] BE AWFE ST ZBE A5 AR5 7E R 5 L5 5 42U H F -« B (NF-xB) Fi ik
JAIRIE R T ( TNF-0) B4MIE 60 ik 24 H W 10 d Ay Wistar 5 BUEEHLA> M 1E 5 %t B2, 935 2 1008 40
BRBENGEH (n =8) o TEF XS MR R AIAE B K 1 ml/ kg B 1T 55 N 8E R MAELL 23 T LPS 5 mg/kg I8 VRS &
AR LT FIRK 10 mL/kg + LPS 5 mg/kg IEEVES . THIEESE 3 h AFE4 B, B B0 s BB H R . 170K
K- ge (o, 658 T WA A 4 U B 2R , RT-PCR A2l I 4141 NF-«B mRNA [1)3%35 , Western blot 46 fi77 21 £ NF-
kB KA ELISA BRI HA 53K TNF-a IS, SR OCE T X AR IER , 5 A N
B M ZH YA P L] SR B 0 R A S, 2 2k i 4 658 PN 7 3R IR 2 9 Sk a2 5 48 S B W AR T ZH 4 NF-B mRNA F]
NF-xkB 2 IR B N TR MR BN (3 P <0.01) s BB A% 4141 TNF-o 53 W55 P 75 K IMRE 41 9 408 0k
(P <0.01), &it WRABMGREH AL ER AT e 5H T i NF-«B mRNA FliE (1 09355, I AR R
JEAT BT TNF-o (1) 53 W HH & [ FE LA ILRIEE,2011,13(8) :661 —664 ]
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Relationship between the regulation of intestinal NF-kB and TNF-« by glutamine and
the protective effects of glutamine against intestinal injury

JING Ke, SUN Mei. Department of Pediatrics, Fourth Affiliated Hospital of China Medical University, Shenyang 110032,
China ( Email ; jingke3185@ sina. com)

Abstract: Objective To study whether the protective effects of glutamine against intestinal injury are associated with
the regulation of intestinal secretion of NF-kB and TNF-a by glutamine. Methods Twenty-four 10-day-old Wistar rat pups
were randomly intraperitoneally injected with normal sodium of 1 ml/kg ( control group; n =8), LPS of 5 mg/kg
(endotoxemia group; n=8) or LPS of 5 mg/kg plus glutamine of 10 mL/kg ( glutamine group; n =8). The rats were
sacrificed 3 hrs after injection. A segment of distal ileum was dissected. The pathologic changes of the small intestine were
observed under an optical microscope (‘hematoxylin-eosin staining). The expression of intestinal NF-kB mRNA and protein
were detected by RT-PCR and Western blot respectively. The TNF-a level in intestinal tissues was measured using ELISA.
Results The structure of the small intestine in the control group remained normal. The inflammation cells infiltration and
the edema of interstitial substance and epithelials were observed in the endotoxemia and glutamine groups. The pathologic
changes in the glutamine group were significantly alleviated when compared with the endotoxemia group. The expression of
NF-kB mRNA and protein in the glutamine group was significantly lower than that in the endotoxemia group (P <0.01).
The secretion of TNF-a in the glutamine group was significantly lower than that in the endotoxemia group (P <0.01).
Conclusions The protective effects of glutamine against intestinal injury may be associated with the down-regulation of
intestinal NF-kB mRNA and protein expression and the reduction of the secretion of TNF-q.

[ Chin J Contemp Pediatr, 2011, 13 (8) :661 —664 |
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TG A RERF LI ARG E 2 5HES
TR ) B R 22 3, A2 1 A4t i IR L G B 0 LB dk
PRl 88 i PR 53, 0 SR RIS L SR 3 S vy B 4
MO TR E AR, NF-«B 3 BTG LI S 3 2 fh
RAEAT BT 3t 1 2 8 B 2 5 A R T AE | PRI
W B LR A ELL N 285 B D R 2 B A A AR Y
ZHLH . 43 2B (glutamine, Gln) Ji 7 8 75 52
MREIRI T, VF 2 WF S UESE Gl BEISER o BIDIR ST
i 285 R P 488 40 VI B 28 D s g Zh S L
Gln XA TR VE IR ALEI IE A+ . A
WH9E BER YT Gln XA ZH LR R4 T2 A5 mT LA
1A T NF-«B 1 3% 3K F R K 98 08 38 I o
(tumor necrosis factor-o, TNF-o ) (114795 2E FH o

1 #RSH%

1.1 LIz

THIH Wistar g5 24 2, H % 10 d, #EHEA
R ARE N 15 ~25 g, P E R B2 00 3 )
HG e, VFATHIESS : SCXK(11)2003-0009
1.2 sEIikH

M8 % ( Escherichia coli O, : B ; J§ZH#, lipopo-
lysaccharide , LPS) lJ F Sigma 7\ %], Trizol . RNA
FEHUA T W B 3 E Promega 2y ], RT-PCR a5
& RSN PCR 414 B S e A a0 1
KIEFAEY THLAF (HA TaKaRa A7), West-
ern blot 1171 NF-«B fehit il 1eG(—t) W T I
AR TR BR 2w B0 R b 1 1 1L S BT
1 1gG( —#%) W Santa Cruz /A 5] ; R %L SABC i,
&M DAB i (551 [ELISA #5l] TNF-o 347 310
TR LAY TRA R A A PCR IR 3
Medline $di /72 BT, B EHESEIRAEYI A W5 .
1.3 SrAFIREY

¥ 24 R REEPL M IEEXTIRAL(NS 41) , 457
AP K 1 ml/kg 8RR VR 55 N BE &R IALAE 2H (LPS
), 45T LPS(S mg/mL)S me/kg IR T ; 4 2 Bt
Jed (Gln 2H), = 1 45 LPS 5 mg/kg + JyJIK
10 mL/kg (S, & 4 @I e 35 P2 73 13. 46 ¢/100
mL, fEE BRI AR L), A8 K, TH
WSS 3 h A%, FEEE I E o 0.5 ~ 1 em 247
ML, TR, I 5% - T0°CIRAF, 75 U 4
21 4% WIEERE S, AR IR 234
1.4 BRALRELZRM

B 4% R E , IR ARS-JHEL (HE ) J4
(SNt PV 298

1.5 RT-PCR #;illl NF-xB mRNA fj&RiE
NF-«B 51955 W3 1,

%=1 NF-xB mRNA ¥ B-actin RT-PCR 3|4 F %l

BIL R4S 73 R Wi (bp)
NF-KB 243

ElE7 2l
F: 5'-TGC GAA TGG AGC GAC AGG-3'
R: 5'-AGG CCA AAT GAA AGG AGT GG-3'
F:5’-CAC CCT GTG CTG CTC ACC GAG GCC-3’
R:5'-CCA CAC AGA TGA CTT GCG CTC AGG-3'

690

B-actin

it Trizol £ RNA 2 I 58 B 45 647 A 42
IUEL RNA, IR 2 22503 Ot BE T & |, 58 42 By
RNA ¥WRJE, FFE 5% k9 3% ¢<DNA, RT-PCR A5l
NF-kB mRNA #3k, B cDNA 3 uL(1 pg),10 x
buffer 2 pL,MgCl, 4 L, 10 mmol/L dNTPs 2 pL, 5|
¥ 100 ng, TagDNA Z%Eif 1 U, MAFR 20 pL, 1F
IR AF.94°C AR 4 3 min, 94°C A4 40 s, 3B k
1 min (NF-kB 56°C , B-actin 55°C) ,72°C ZEfifi ( NF-
kB 60 s, B-actin 90 s), 3L 35 PNFER,72°C JLAE
7 min, B PCR ¥4 71 2% Bnth Wi e LIk , €
W AR RGeS ATt R G ilb AT 2% 73 AT, B-actin /E2R
WS R4 4 NF-kB mRNA 5 4,

1.6 Western blot I NF-kB & H %%

TR R LR, SRR SR IR
FFEFRC R Lowry VAN E 2 & i, HUEERE 40 pl,
5 x BEERZE W, 100°C &3 4 min, SDS-PAGE
7K,100 V HLRFFED A NC 5 E o NC G2 fE 1
x TBS #1 10 min, F] 5% 4= 1M3E A& FEA 1 h, 1 x
TTBS WA 2 UK, A NF-kB i K 1gG Hifk,
4°C L, H 1 xTBS PERE 1 K, 1 x TTBS #rjgk i
2 R, ¥ NC RS T 01 W R A 1 1Y) S Bt S bt
W 2 h, 1 x TBS w2 W, AR B, 1
GIS-2020 HUEHith M G 43 T R Gtk AT O EE
AT HT 0 A K BEAEL
1.7 ELISA #&MNfFH LA 515 TNF-«

K ELISA ki iz 2 2 5) 3% TNF-o 7KF-, H
RN T2 GRS UL B AT
1.8 SitEDH

K SPSS 13.0 Ge it #4347 Jr 22 534, Fie
AR I £ R ZE (v £5) R, AR AR
LSD LK%, P <0.05 hESAHSIHE L.

2 #R
2.1 FHAHALFEET
HE 4 5875, NS A 9 e 4%, I Bz 40 i HE
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FIRESE PR WL, e H e (I 1A) s 1LPS 4

257 LPS J5 3 h 2 n] W] e 5, S B a] Jot Al
WA T, DVFRVEA MR, A B, i - Bz 4

HEaHESIZEAL , ALK i (1B ) 5 Gln 4 [R] J5 A | J
AR /K A 5 LPS 2 W S sl A, PR 200 i D S 0
(E1C),

.

1 ZBABARKFIELT(HE, x400)

A IEWHE, HHRHTTH, B ANEHFIRS B: LPS 4,

R IF AL, S EANNOEE L 1 S ALK HESUZE L C: Gl 41, ORI B ALK e LPS Z000) B0 .

2.2 %&AF/AL NF-kB mRNA fykik

341 NF-xB mRNA £k R A G it¥a X
(F=44.795,P <0.001) , H:H NS 41 £ k555, LPS
AR B, 5 NS HHE, ZRE SR X
(1=1.611,P <0.01), Gln 4] NF-kB mRNA ki
LPS ZHH 53 T (1 =1.856,P <0.01), 5 NS £ It
B, 2R IGF R (1 =0.245,P >0.05) . L& 2,
2.3 Western blot #&il|fF2H 2R NF-kB E Q&R IA

3H NF-kB EEARBERARIT¥E X
(F=21354.75,P <0.001), H.rp NS 2 K559,
LPS 418 35k, 5 NS 4l A, 2 R A S it &
(1=21.006,P <0.01), Gln 4] NF-xkB % 13235 B
BEF LPS 41(1=15.624,P <0.01) ,{H4}55F NS
#(1=5.383,P<0.01), WK 3,

NS4l  LPS#4l Gln4l
W — NF-kB 65 kDa

| e e B-actin 43 kDa

T 4145 NF-kB 5 1 %3k (Western blot)

3.5

25 —

NF-kB mRNA # ik (/B-actin)

b

0.5 — 'éé

NSZH LPSZH Gln4

2 &ERFHEL NF-kB mRNA RKiE(n=38)
2H He#e, P <0.01; b: 5 LPS 4 [b4¢, P <0.01,

a;'—ﬁ NS

NF-kB # F (/B-actin)

NS 41 LPS 4l Gln 4

M HE NF-xB 8 I EE a5 NS4tk
#,P < 0.01; b:5 LPS 4% ,P < 0.01,

3 FHFHEL NF-kB(P65) EEHRIE(n=8)

2.4 [7¢HZR TNF-a 7K

3L P TNF-a REEFAHHEITEE XL
(F=13.129,P <0.001) ,H:+ LPS 4414 TNF-«
JKIEHE NS 4 BH B4 5 (1 =144.223,P <0.01) ;Gln

ZH TNF-o K% LPS 41 W S B AK (¢ = 160. 471,
P<0.01), Gln 25 NS 2R IGH¥FE= L
(1=16.249,P >0.05)., WK 4,
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450 - HEAR 6 A A BRI, 1 TNF-oc BB 2 30

400 S S0, 0 5 S 5 U 0

_ {16 PR 1, I T S SOR IR P48 2% 0, 5
E RLHENRERER Y ABIFLEN Gln Xf NF-xB

g FO 2245 W1 B0 F IR TR T TNF-a 943

S 20 W ISR AR £ 4R Gln T AEBLIN T

g 10 SR G (5 S R AR S R A

100 NF-kB ARRERIOE | T 46 5 A RO 2 TR 2 1)

50 S B B R G 0 TR M, AT 4% SR 4R

0

NS 4

LPSZH Gln#

4 LKHEHHELR TNF-aKF(n=38)
P<0.01; b: 5 LPS 4 [#¢,P <0.01

a: 5 NS 24 Hh#s,

3 itig

YR LB Wz — , RS e 1E K B
THRERERT , B I RE AT W WO N 2 2 4 B TR
TR R T KRGS LPS Fl 5t
TRERVIANOG , S W R B B D BRI, o 18 9 4
P SRR R K AL S A, 5 R N BER IAE , N7
B MURE SR A E A L PR S MR o BRI, i M
RERE R R A BRI I A HRE 1 & et 72 R
T RE RN T34 B R SN 25 G AR FI 2 4 B DI RE
TR EEHNEZZ—"" . Gln Bk E—Fh &1k
Wit FIEIR L Je AR N O T B R R IR , S R
3 LN ANFE I T B 40 | bk T2 40 S5 Y T SRR IR
VI, R VF 2 A U0 Y B A IR S R T L. A
ORI T HAE B A, 7E 4 B B AN E IR
5T Gln EFRCFR T, AT U8 266 T %) 453 0 0 i %
T B REE 0 5 B DI B, i PR 240 TR 2 6 1 R A 32 T i
TR, B 2 0 4% Th BB BE A 25 5 AR 15 B 9] Bk
2O IR RSN Gln IR Fl 2 e B TR
FE AR, X Gl IR I 33 0 ) ML BRI B0
TR A . A R X N R LA 2 B4 T
Gln REH] 2 T NF-xB mRNA FIEE 1 1Y K55, [A] I
JEH L TNF-o KPR 25 T B, M 2 4004 B 4 i
. AR EW, EARN LPS JE AL LPS-LBP-CD14
BAEYGS TLR(Toll £:5%{4 , Toll-like receptor)4 4%
G EA BRI, R TLR4 S0, i@ (5 S 5%
SAEM, BUE NF-kB, NF-«B 50 I 10 8% N B A7, 12

Gln BHAN NF-B H3E , /b S AE A1 R, ol fig
S R0, DR o B B D RE A = 24
Zgo
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