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Abstract
AIM: To investigate the effect of alanyl-glutamine

dipeptiven (Ala-GIn) on the content of glutathione (GSH)
and the expression of Bcl-2 and Bax protein during
hepatic ischemia and reperfusion injury (HIRI) in rats.

METHODS: A total of 48 Wistar rats were randomly
divided into glutamine group (group G) and control
group (group C), which were pretreated with GIn and
normal saline, respectively. The liver was subjected to
warm ischemia by Pringle method for 30 min, and then
reperfused. The serum samples were collected 1 and
24 h after the reperfusion, and the level of serum ALT
was measured. The GSH content and histopathological
changes were detected in the liver tissues. The expression
of Bcl-2 and Bax protein in the liver tissues were

detected by immunohistochemistry.

RESULTS: The level of serum ALT was significantly
lower in group G than that in group C 1 and 24 h after the
reperfusion (8.31x2.0 pkat/L vs 13.7£5.5 pkat/L, P <0.05;
2.9+2.5 pkat/L vs 9.11£4.3 pkat/L, P <0.01), but the
GSH content was significantly higher in group G than
that in group C (1 216.09+152.78 ug/g vs 856.68+
117.64 ng/g, P <0.01; 899.73+57.75 ng/g vs 800.50+
94.79 ng/g, P <0.05). The histopathological changes
were significantly slighter in group G than those in
group C. One and twenty-four h after the reperfusion,
the positive rate of Bcl-2 protein expression was
significantly higher in group G than that in group C
(100.0% vs 37.5%, P <0.05; 87.5% vs 25.0%, P <0.05),
while the positive rate of Bax protein expression was
significantly lower in group G than that in group C
(25.0% vs 87.5%, P <0.05; 25.0% vs 87.5%, P <0.05).

CONCLUSION: Ala-GIn (GIn) can protect rats against
HIRI, and the mechanism may relate to the enhancement
of GSH content and the regulation of Bcl-2, Bax protein
expression.

Key Words: Glutamine; Hepatic ischemia and reper-
fusion injury; Glutathione; Bcl-2; Bax

Jia CJ, Dai CL, Zhang X, Xu F, Cui K, Xu YQ. Effects of glutamine
on glutathione content and expression of Bcl-2 and Bax protein
during hepatic ischemia and reperfusion injury in rats. Shijie Huaren
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i B
BH: it 5 "Btk (glutamine, Gln) K SRS fn
/%Z JEPAH (HIRD)BHAT 28 22 6B H AR (glutathione, GSH)
F A aaie A A% B Bel-2feBax & & £k 69 %R,

Fik: H48 Rl & Wistar K R M54 SR B
(GLR) Ao 3T BB LA (CLH). TRE b Bk 555 2 i
R SN ENS R B E R A A R KAT IR R
(3 d). R JAPringlek & M+ =38 W41 3 BT JE S o
30 min/g, X RERI A A FEE SN THREEZS
1. 24 hih M ALTH KT, K5 ik BT 20204
mAEERAGSH A&, MBS A THRmRE
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B FEME, FRAS-PRIEALAF FET FANTFA
47 om L8 T A8 % A B Bel-2 47 Bax #9 5 & £ H L.

HR: FHIEEL. 24 h, GARFALTAF ¥ B E1&
TC28(8.3£2.0 pkat/L vs 13.7£5.5 pkat/L, P<0.05;
2.9+2.5 pkat/L vs 9.1+4.3 pkat/L, P<0.01). AFAEZa
LGSH#K-F: B#iE/E1. 24 h, GHEMFALGSHAK
PRa R FH T CL(1216.09+152.78 pg/g vs 856.68+
117.64 pg/g, P<0.01; 899.73+57.75 ugl/g vs 800.50+
94.79 pg/g, P<0.05). FFLLLARE 69 9m L 5 i & GLAH
BHTCH. Fi#IEE]. 24 h, GAFALEBcl-2F Y
rAM & A B0 B & T C4L(100.0% vs 37.5%, P<0.05;
87.5% vs 25.0%, P<0.05); Hi#izE1. 24 h, G4
BT 4842 Bax &k & 80 & ik R0 24K T C4L(25.0% vs
87.5%, P<0.05; 25.0% vs 87.5%, P<0.05).

28 Glnxr K AHIRIE AR R, HAE R AR T
L% ¥ IKAGSHS Z ¥ ralfaymie A —mELR
Bel-2fnBax & G 09 Rk ik A %

KEA: BEBME, ISR, ABEHK Bel-2;

Bax

BRE®. BES KB, R, £l TPRIK. SRBEYASATHRIEE
STHRDWATERSHERSEFBcl-2. BaxEBBRANFIN. HFRENH
ZYE 2005;13(19):2297-2301

http: //www.wjgnet.com/1009-3079/13/2297.asp

0515

JHE U A T 7598 v 45349 (hepatic ischemia and reperfusion
injury, HIRD)ZGZ & HEIESMNRFA A i — A xfE i, JLH
R ARSI AR e, 280 A 55 A
IV 28 7 A8 55 22 ol IR 25 A R,

HEBFT LW, B2 (Gln)/EmiE . LU
B LA 2H 2 % it o P R v B e A b B A R
FHE b R4 1 B o0 5 e RE AL R p 23 ik
WR(GSH) & 8 FOAHRT g K1 5K

ORGSR i R R 1 R S P
3, O FEZ TR Blb e /-2 R Tl O Kb ax
A2 AN T AHOGSE R (1 e ™), A IESTUESE,
WGSHIMEZ 1] F8bcl-2 3 F ik kb, 41414
PRPAI A TR B, i R A B P b o 7- 235 DRI T 11 184 5 1)
XK BUHIRLEAT G4 I,

H AT T GInfEHIRIH R4/ FH LA K G Inxd i
NEGSHE RN AR IE K Bel-2. Baxdi
FEIE 5 e 45 7 TR BT SEARE AN 2 L. A GLnf
R AR KM AT E, HArfeEmR Y, Z2XHW
HIE- A% (alanyl-glutamine, Ala-Gln)XUKACE:
GIn®™. FoAT Tk g 37 K B S TR R R H TR T

T, SRR T GIns) K S 1 2R 37 76 H B S xS
FFZHZAG SHIY) & s A0 i I T AH S L K Bel-2 M Bax 2
IR IR RE .

1 #RRSE

1.1 A i RE & Wistar K 483, 145 #:200-300 g,
oh ] B R OK A i ot R B s s g b R A R A
FUEMETR L wk, A A) B A (Bl VR A R, A
P Gln), HERIK, 12 hIEB, DAl s, |
A - S W e — Ik (DK, T A 4l 2 AR OC R
(Fresenius Kabi)* i il 2547 B 24 #](SINO-SWED
PHARMA-CEUTICAL CORP. LTD.). GSHi#| &% [
MU E Y TREF ST, Bel-24 it B e BEPUAA RN
Bax# Bt Bl v FEHTAR I B AL 50 L AR EOR A B
AT, JFEESANTA CRUZZ 777 .

1.2 Zrikx () KRBT ar: S =%
P K 2 s FRA RO SRR I s, KRR AT 25 &
12 h, 100 g/L%$H1H4%0.1 mL/kg ipkRIEE. 284745
Ab KRN D KA. R R R KRR AR
o AVF A S, IR K. G2 his
SRR AR P E KGR 2 mL/h), W3 d. (2)
Aoy 48 FUKR BN A GInd(GAL, n = 24), X}
WA(CH, n = 24). GHL TEGIniF M (Ala-Glnt4
PR 7K BB RS B EE 30 g/LIMETR, AH24F20 g/L
GIn¥, HilGEE K2 mL/h), CHLL T IR E A4
PR ER K CA #2452 mL/h), 353 d, W14 & A
K. G)YREHIRIBR G 557 dF A [R5 v R
W Ih e, KRB T A b DLORFR IR £E36.5 +
0.5C. WUEH Y ARG, Bk e, MG
158 J2 58 4= BH T A B ML (Pringled), 30 min/mfa JF
IS, FASIRF I AT A, M. (4 FEE
JE LRI24 h, 43 5ldh3 mLIE = gh ki, 485 a7k
MO, HEHRaEE WA TR, i
F-80°CUKH T RA7, FFGSHE &, F4r I cmX
1 emX0.5 ecmK/MFAZ, B T40 /LB [
S, F AU B R A T S A AR AL I
Y E 20 minj5, 25010 min(2 500 r/min), AR
WA RE EIH R 2 e sk, B T-30CUKM AR R
TRAF, TP AALEERR. f5 )5 A PE K.

1.2.1 s FALTR-Fagm 2 H4 [ 3h Ao B A0 @
I35 ALT/KF.

1.2.2 FFAALRGSHAZeM & $GSHIRA G Ui 15
HEATHRAE, T ITL815) 3 P GSH S &

1.2.3 AR i R L) A 5 IRHE Y 4
HAT LI,

1.2.4 AR mie A —Ax AR Ea Rkwn e X
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FS-P s 20 234k 27 J7 A M 212X B e 1-2 M Bax 25 [
IZRIL. S5 B AIWARAES IR L0 er a/"RE: MR
HH A S €6 JURE Sl et PR A0 I, D0 R 9 B 1 4
J o B 2 IA (<), FHAPE 40 /N T 1/3 0 55 FH R R 0k
(), 1/3-2/3 0 &5 [HPER IR (++), KT-2/3 458 BH R
B+ ).

St AT TR R S ESPSS 1.0 T
kg, 458 Hlmean£=SD#IR, P<0.054 7 A7 3% 1.

2 B8

2.1 S FALTAF F#EEEL h, G4LIMEALTKY
W FE LT C4l(P<0.05). Fi#EE)E24 h, W4l
ALT/AKF YR AT R #E TR, MGAHN &ML TCH
(P<0.01)(F1).

2.2 FFRLRGSHE = 1. 24 h, GAF4IZE
SR GSHIF & 44 2 5 T-CA41(P<0.01, P<0.05)(F1).
2.3 AL REFEE FHHEEEL h, G441 MY
HREEENMA, DRI, HEEEH wiE W, T
RGN R s i CAH 40 A ) R i, e Y
NE WG S A AR A o, T SR BRAR AR B 2k, BN
AWK LA, SRR JORE 4 M, R T ]
DL, FERETE SR 24 h, GZLIT 4N A ik ik 2 1k s £

R 1 KRIDBALTAVKIE (ukat/l) RIFFALRREIGSHIIESE (na/g.
prot) (7 = 8)

3 ALT GSH
BEF h BEF24 h B®T1 h BEEE24 h

G4 83+20° 29+25° 1 216.09+152.78" 899.73+57.75°

C#H 13.7+55 9.1+43 856.68+117.64  800.50+94.79

3P<0.05, °P<0.01, °P<0.05, %P<0.01 vs C4H.

L, PR S5 R RRE, R SRR SE, v LR 4y
ZUMH; MICAFFIESS M 2R AL, v W R4l A e, 52
PRI L0 A0 i, TS R R O, R0 4 A i 3 B
2, PR RO .

2.4 AL RAPAEF & TRREA 51 hHl24 h, Bel-2
EEMHMEREEAEGHWE, CAANE, ZiHHE
FME(P<0.05, P<0.05). F¥#EVESG1 hfl124 h, Baxik
FIFHPERIAECAH M, GAARWE, ZiHE B EH
(P<0.05, P<0.05)(#&2, KlI1A-D).

®R2 KEAFARB-2RBaxEBMEERIXER

Bcl-2Z&8 Bax &8
2R [BMRAZE RBRABR [BMERAEE SERKEBER
— + 4+ttt o BOE%) - + +++++ 0 BOE %)

GH(1h 000 8 8 1000° 42 1 1 2 250°
C#H(1h 500 3 3 37.5 01 3 4 7 875
G#H(24h) 1 00 7 7 87.5° 51 1 1 2 250
C#H(24h 511 1 2 250 014 3 7 875

3P<0.05, °P<0.05, °P<0.05, P<0.05 vs CAA.

3 e

TEAE AR T, Glndg M b5 o 3= 5 IR 3 24 L 1R
2, AL TR, NS G RI41 40
TR E B3 N . 2R N Gnfik 25 9kA i RT LS 8
FEE P IERAE, WS O RAE AR REDRE

B o T b 53 7 R 3 I AN B i T e R AR 2 48 D
fezrm!Y O WFIE LG InAE g iE . WL B
JUL ) dole tf P 3 B 40 ek 2 o LA R 1 . AR sz
o, A S It PR A S A R I R G AL I ALTZK
YWRFCTCHl, HGAFZLZr B 2x 4 R e IR

1 BETGE24 hFERBRABTEXERNEBDRIX (S-PEZLALAESRE x 400). A: GAHBC-2; B: CZHBC-2; C: GZHBax; D: CZHBax.
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FRT-CHL, UWARATZ T GInXf HIR L FE R RE AT {3
FAER.

G In2t Ji7 38 40 W 11 = ZEARHRRL, RHT45 T Glnn]
Y N JH I8 56 4 B W7 B 3850 1D i IOk 2R e A 1t 1 N i
RGN IR A R R A P AR A T s, ek
TV 2 R i oy 2414 5, bR b A 58 R, IR
R BE b, DR S TE A B SN B A, R T
T A 11 TP Y T P U s 5 G 00 L (0 90, 90
il 7 TNF-on TL-155 40 H PR (R JEOR 40 B jR 2 1)
A, IR T 5 A e e 44501,

GlnJg &5 MG SHI EEFIAY) R, 1MGSHZENL A
R4 Bl AN oA B (R AR 3E . FHTAR At —
P Z PR, TR G iE . 0L
H LS5 24 By B I P 9 v B ok R o AR 4 S L
FEEMANGSHI & Z IR, Mt mANGSH
(2 B HIRTEAT R4 1E P4 AR b R s
1 hfii24 h, GAHMAZHHGSHIW & &3 8 % T C4l
(P<0.01, P<0.05). XHE/RGInXFHIRIKI LAY 1EH A
R —FE, SREARNGSHE &, i Hrk i
ERAEsuy LI NEl B SiE e (S =P

AR RS R W, AN T /EHIR I A2 ke 45 &
FAEMH, WRASHAME. AHKE T, i
BEYIRAR, bel-23E N e I EEMPLE TN 2
—, O AR KL N T R R R AR b, R
B 1k 22 B ISR 5 AL A A LR T, TTibax F5 RS I K BT
R —F e TR, I 5bcl- 255 R (1 2 L IR g b
F21% FETE. bel-2Fbax it — Rt IE AR LR, 24
bax [ AL S, [ FAMBT; FEHEBcl-2
RAREE LT, BOREZ Mibax — K5I, Sbel-2
TE R tebax-bax [FIE — AR A2 € bax-bel-2 5795 — 5
i, RN T bax-bax [FIF AR T 41 A TI0AE
FHBL 3 3o B 5 A 5 2k DR e 11 7 =X 086 5 21 2R 40
J b el-2 K5 PRI 2 32 0] DR Bl FAIe L P a1 B IR
PERY. AR, FERENS1 hf124 h, GHLFAIAR
Bel-24 1 BH P 2Rk BH f w5 T C4H (P<0.05, P<0.05), 1M
Bax i [ FH P8 M B B A T-C44.(P<0.05, P<0.05). X
Ui G InAHIR T PR 41 H 7T 5 55 H 52 0 40 1 03 T AH
KIEKBel-2MBax i A R IAG G, H 5 AT g A
Gln (PP AAE F H R T B P98 3 453407 1 7= A 1R o
PEAR, J80D FOOT T4 A A0 P Bz 40 A 55 (10 R0 40 P 1) et
AR, AN RS T 40 R R A% R 4 A LA, T
TS T 0] I 4t H B0 e B CR A 4 Y, HK A b ax 175 15 45
K, AR T AN R E T bel-29m G B el-248 1 1R 45 74
SLfih, W99 T Bel-28 AMERIE, WhIRI R FEMEIRE T
TG PUANE T VER. AAMFSER I, Glnnl 4
SR S R e LR o T 3G TR I S, A L A

B, SERE IR 0 = RRIGH: Gln G ATPFIET
i, IWFRE EYE, ATHINATP S & GlnAER R 5 &
Ji, AN OB SR A, X B S AEHTR T R) mJ
PR Z IATP, XXHREFNa"-K -ATPE§AICa* -ATP
Wi AR s v, RSE A MR, w4 B R R, 4
Fra AR R e e v PEAE R, A se sk
B N GSHI B = 1] S 8bc/-2 5K Fik b, nd gl
SV PH TR EE, T LAGIntS Bel-225 3L R 4K 1 ik
[R50, ] g5 H 4k RF P41 2Uh G SHE B 1A K

B, RHTg 7 GInd) K HIRLEA REH], X
Ve I AT R 5 4 Fr H 4 2 h G SHI 75 5 Rl 52 i H-4H 23
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