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Effect of glutamine on apoptosis of the small intestine in young rats with endotoxemia
and its mechanism

WU Xiu-Qing, SHU Lin-Hua, SUN Mei, WANG Hong, GAO Hong. Department of Internal Medicine, Shenyang Children's
Hospital , Shenyang 110032, China ( Email ; wu_xiuging@ hotmail. com)

Abstract: Objective To study the effect of glutamine on intestinal epithelial apoptosis by examining changes
regarding Bel-2 and Bax mRNA expressions in the small intestine of young rats with endotoxemia and to explore the
protective mechanism that glutamine may have. Methods A total of 120 18-day-old rats were randomly assigned into
Endotoxemia, Glutamine-treated and Control groups (n = 40 each). The endotoxemia model was established by
intraperitoneal injection of endotoxin (4 mg/kg of O55B5 Escherichia coli lipopolysaccharide). Rats in the Glutamine-
treated group were intraperitoneally injected with N(2)-L-alanyl-L-glutamine (2 g/kg) along with endotoxin. Rats in the
Control group were intraperitoneally injected with an equal volume of normal saline. The entire ileum was collected at 2, 4,
6, 24, and 72 hrs after injection. Bel-2 and Bax mRNA expressions were detected by semi-quantities reverse transcriptase
chain reaction. Results Bcl-2 mRNA was not expressed in the Control and the Endotoxemia groups but increased in the
Glutamine-treated group at each time point. Bax mRNA expression was weak in the Control group, and significantly
increased in the Endotoxemia group at each time point. The Glutamine-treated group showed noticeably reduced Bax mRNA
expression at 2 hrs post-injection while other time points were similar to the Control group. The ratio of Bax and Bel-2
mRNA expression at each time point in the Endotoxemia group was significantly higher than that in the Control group while
the Glutamine-treated group demonstrated significantly lower ratio of Bax and Bel-2 mRNA expression than both.
Conclusions Glutamine treatment increased Bcl-2 mRNA expression and decreased Bax mRNA expression, as a result,
the ratio of Bax and Bcl-2 mRNA expression decreased. The effects of glutamine resulted in a suppression of intestinal
epithelial apoptosis and maintained the integrity of the gut barrier structure.
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FIREAER , T 4% S BE AR N B 3R ILAE 4114 K
SN A E FZE TR ST, AR R T AR BRI A
FAMEREXT I E WAR AP E R

1 #R57FE

1.1 ##

1.1.1 a5 nEFEhERHE 18 HIRW
T Wistar KB, Ao MEME, /KT 22 ~40 g, 21
SCHR S 45 P9 EE 2 MR AR R B ML R P R R A
BB AT BRAL, B3 40 H, &40 5 N4,
WHERERAMEIE TSN N R 4 mg/kg LK EE R
4 mg/mL, A= 3 ER KV M o A 2 0k e 2 2 s 12 S
PR 3R [ ) 3 S N (2) -~ 2 - L 2 T i
2 g/kg WP 20% , & L-4v S Wk e 13.46% . X R
NI AEFRER K 1 ml kg, A B 53 5 T
$H5 2,4,6,24,72 h 5 ASEFE] AS A FEHLECS H,10%
KGR 4 mL/kg [ IR T 5 JRR B, 7 TG A BV B
SLARFE B4 ER 0l g, FH oK R 7K U e B /M N 45
Y, BT IE A RIS YRR RNA, 7 BRI A 25 RNA il
A T R R, - 80°C VKARIR-AT o

1.1.2 #5437 WEE R (KIGAT IR 2 b
LPS) ,Sigma /A ) 7 o N (2)-L-TN 24 BE-L-4% 2
iz , 75 [5] Fresenius 23 H] ;= it &L RNA $EEUR 4tk
R R RESEAEY TRA A 2L, Bax,Bel-2, N £
B8 B-actin 514 LA T A9 TREH AR S G AL,
Takara {71 & 1 KGE T AW TRA BRI AL,
1.2 7%

1.2.1 % RNA #5423 Bt 100 mg [6] 7 2H 4 b5
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i) Bel-2 mRNA 30335, T A 2 ok Jie 21 4% Bof [A]
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Bax (276 bp)

2h4h 6h24h72h 2h 4h 6h24h72h i l ‘ ‘ | ‘ | | ‘ l
Marker ks 1 | I 2I1L4h 6h 24h 7jh 2|h_ 4h 6h24h th
Marker —LPS 4 GLN 41
B 1 Bcl-2 mRNA [ PCR FiA
2 Bax mRNA [ PCR ik
%1 Bcl-2 mRNA fy&ix (n=8,%+s)
it ] 2h 4h 6 h 24 h 72 h
Xf R ZH 0.33 +0.06 0.33 +0.06 0.33 +£0.06 0.33 +0.06 0.33 +0.06
LPS 2 0.34 +0.04 0.31 +0.05 0.34 +0.06 0.36 +0.05 0.39 +0.06
GLN 41 0.99 +0.17 0.98 +0.16 0.97 +0.18 0.97 +0.14 0.94+0.17
&2 Bax mRNA fJFRKiE (n=8,x+s)
Fisf 1] 2h 4h 6 h 24 h 72 h
X} B 2R 0.98 +0. 18 0.98 +0. 18 0.98 +0.18 0.98 +0.18 0.98 +0. 18
LPS 4 1.70 +0.23 1.84+0.22 1.69 +0.23 1.73 £0.21 1.41 +0.19*
GLN 4 0.36 £0.08 0.98 +0.21" 0.94 £0.21" 0.94 £0.20" 0.93 £0.20"

a 5[F412,4,6,24 h &4 LEE, P <0.05;b 5[RIZH 2 h W40 k4%, P <0.01

2.4 Bax,Bcl-2 mRNA FRiARILLE 72 h FREERF BV TIER . AR Bax,

MR Bax,Bel2 mRNA RIAAY AW R Bel-2 mRNA ki HOAE B S AR T30 B2 0 A 7 3%
TXHRAL(P < 0.05) , HA L pa s ST NEE 41(P < 0.01) P L2 h WA R R B3, W
HJa2 h BB, 4 h ke, 6 h MBI,  3R3.

&3 Bax F1 Bcl-2 mRNA R IZMELLE (n=8,x +s)
Fisf 1] 2h 4 h 6h 24 h 72 h
o 3.01 +0.46 3.03 +0.46 3.05 £0.41 3.02 £0.43 3.04 £0.47
LPS 4 5.08 £0.58%° 6.00 £0.72¢ 5.12 £0.93%¢ 4.89 +0.76>¢ 3.72 £0.63"
GLN 4 0.37 £0.12 1.02 +0.23¢ 1.00 0. 30¢ 0.97 +0.13¢ 0.99 £0.17¢

a 5[AZH 4 h W4 L%, P <0.05,b 5[FZH 4 h W4 LA, P <0.01;c: 5FIZH 72 h WA L P <0.01;d 5[F2H 2 h W4 [big, P <0.01
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3 itig T e PR 28 22 00 i 5 T S 28 B ) Ba L [R ik
Wk, B 2 h S AR T R R A, A4S i a] AR
UTIEH 5 ff Bax, Bel-2 mRNA 359 LB B W R R,
HWHBARFIES . skl W, 2 2 Btk v] 588 1 4
/N Bel2 |, Bax PR (14 28 AL 90 40 R T, A
T BN AERE A 1 AN s S 3 E . ARG &
PR, 2 SR T N B 2 IURE /N 8 AR B AN U2
i 7 15 AT Bax kB sR MK & 515K, 1M ik
N EEZIE AR Bel-2 £k B FH, 25 Bk
B Bax, Bel-2 119 AR 58 21K T 0E 5, DT 400 1 240 A 0
T, AR N 25 B B B A0 61 3, X6 i ok e ) R A
FRIPVER o FERGL FIBUMAE BT AR (7464 501 70)
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