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[ ZE] B WSS (glutamine, Gln) X PN 2 MLAE 44 K BUE IE(5 5% 598 f ERK-2 p38
J I mRNA 35 BYFENA , BT 2 AE R BN 75 2R I @ T 3005 I ERK-2 DL K p38 f5 5% R Rk i 5
WERIPL . ik SflRE 18 H i Wistar KR 121 H,HME BTS2 AF 4020 :0 h X B (A ERK,n =11)
R (LPS,n =55) , WAL (Cln, n=55); JFA X 53H2,4,6,24 } 72 h 4t 5 AHF[a] g5, BT H] 4L 11
U HE A58 8 B 18] A5 43 T DR BT Sk 23 8 5 MU, 8 XL PR 3 2 S - 3R 5 Bl S 7 ( RT-PCR) J7 ¥&M 8 ERK-2 L) ] p38
mRNA [5£35, 75 3 RIBCE LG IR, i 8a w80 F, e by v i 8 ERK-2 DK p38 25 H B i &
ik &58 LIPS ZH4 0] A ERK-2 mRNA, p38MAPK mRNA, ERK-2, p38MAPK 323k 44 % FEZH 408 | 5 5 /S 7E 6 h,
ZRA BEM P <0.01;Gln 414 B /5 ERK-2 mRNA, p38MAPK mRNA, ERK-2, p38MAPK 33k #a# 5 LPS 4] —
B HEPRART LPS 41,P <0.05 8¢ P <0.01, £5if ERK K p38 7ENTE R MR IA Y W 00 . 73 S M vl fiff
S IR = = i i [ FE LA ILRIEE,2009,11(4) :301 -305]
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Effects of glutamine on extracellular signal regulated kinase and p38MAPK expres-
sion in the kidney in young rats with endotoxemia

ZHOU Ping, WU Yu-Bin, ZHAO Cheng-Guang, TENG Xu, LI Li, LI Bing. Department of Pediatrics, Shengjing Hospital
of China Medical University , Shenyang 110004, China ( Wu Y-B, Email: wuyb1997@ yahoo. com. cn)

Abstract: Objective Glutamine has protective effects against renal injuries. This study was designed to explore the
possible mechanism underlying the protections by examining the effects of glutamine on extracellular signal regulated kinase
(ERK) and p38MAPK expression in the kidney in rats with endotoxemia. Methods One hundred and twenty-one 18-day-
old Wistar rats were randomly injected with LPS (4 mg/kg; n=55), LPS (4 mg/kg) + glutamine (1 ml/kg) (n=55), or
normal saline (control group; n=11). The two LPS groups were subdivided into five groups sacrificed at 2, 4, 6, 24 and
72 hrs after administration (n = 11 each). ERK-2 and p38MAPK mRNA and protein expression in the kidney were
measured by RT-PCR and immunohistrochemistry. Results ~ Compared to the control group, the mRNA and protein
expression of both ERK-2 and p38MAPK in the LPS group significantly increased 2, 4, 6, 24 and 72 hrs after
administration (P <0.01) , and reached a peak at 6 hrs (P <0.01). In the LPS + glutamine group, the trend of ERK-2
and p38MAPK expression was similar to the LPS group but their expressional levels were significantly lower than those in
the LPS group at all time points (P <0.05 or 0.01). Conclusions Both ERK-2 and p38MAPK expression increased in
young rats with LPS-induced endotoxemia. Glutamine alleviates renal injuries possibly by decreasing the expression of both.

[ Chin J Contemp Pediatr, 2009, 11 (4) :301 —305 ]
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RSB SRR . T2 5 )
T3 2R IMLAE 4 4F R BRCE 45 05 0 A, A I I ( eluta-
mine , Gln) A i 1o JOE 240 L U8 1= D 7 5 AE 3 B
Gln 7EN T3 R IMLAE 2 75 R i T U E ERK LA K
p38 {5 AR AR I JE, H AT I N A B4 A
FKAGE o AT 5 LSS B4R BN R 3R IAE Al
£ Gln TS H ERK J p38 ik iy h 4840, #83
Gln 76 B M A5 P 532 Hhovd B AR P T R B

1 HEEFE

1.1 KIEZh4 FiR A fl{E

Vel FE 18 H % Wistar K EL 121 H, K E 2y
28.9 £5.4 g, A JpMfERE, i o E R SR S 1)
Ll At HIIEZHE (LPS) BRI TE 5 iy 77 ik il 45 4
HERRANER MAESNYERL, 158 4 mg/keg, &
IR ETE ST 25 W) AN 8] 23 L O b X R ZH (AR BRER K
1 mL/kg) ,LPS(4 mg/kg)2,4,6,24 J 72 h 41, Gln
(LPS4 mg/kg + Gln 1 ml/kg)2,4,6,24 f 72 h 21,
T BRG] 5 T I O 5% B A W ek
A TR TR 3 BT 4% Z R PR E 12 ~
16 h, il B A 8500 R, PR S A g .8 HE T
JG Rnase [t) Eppendorf 45 H1, it - 76 °C IR A T B
—80°C VK F VR AT, BA 1100 % sit- 2R 5 g4 S v ( RT-
PCR) Jlljz# ERK,p38 mRNA M,
1.2 s FRaiR AR A SR

K FF S ) N B & (LPS, Escherichia co-
liO111:B4) - th 5E & Sigma 24 ]S ft; Jy ik (& 1
53R 13.46 g/100 mL 258231k , b 78 [ 2% R U
ANHEIAEFE) . ERK-2, p38MAPK 414k iR % & 45 i it
DAY B TR AR, KBl ERK-2 LA
J p38 MAPK mRNA 5|#12: I GenBank, iy I ¥ 18
AP TR A5 A Primer, ERK-2 4718 7 4 (B
9201 bp, J¥ 3 Jy: . 5'-CTC AAG CCT TCC
AAC CTC-3"; Fif: 5'-GCA GCC CAC AGA CCA
AAT-3', p38MAPK ¥ 18 y= 4K & & 130 bp, 7 4]
A B 5'-CTC AGC GTG GAC GAA TGG-3'; |
Jif: 5'-CTC AGC CGC AGG TTA GAT-3', NZ Y
B-actin M= E 690 bp, #5105 : i : 5'-CAC
CCT GTG CTG CTC ACC GAG GCC-3'; Fiif: 5'-
CCA CAC AGA TGA CTT GCG CTC AGG-3', RNA
SR IOR B AR A AR T w0 S
PCR 93 vt (4 i A1 A 3050 2408 3 H 4~ TaKaRa
Ao PG Y BRI B b sl AR EOR

AT

MUTFARE (B, kM, 5571, %0
TR

H A7 OLYMPUS Jt2% s DL R AR AR 2R 58 %
H 75 7* MetaMorph/BX41 T G5 8 04T R 5%
1.3 7k
1.3.1 RT-PCR ¥ 2 & # & ERK-2 % p38MAPK
mRNA &) %k ik

(1) ' HEZH 23R F 3R 3 #% TRIZOL & RNA
S IBC R Ud I 45 R P SR AR - 1 - S8 05 — 2D ik 4R
B IS RNA, JBC 1T mL, AJC i DEPC /K 3 % O
2.0 pg/pL W,

(2) 554 cDNA (AR DNA) (15 5 7E 20 plL
ISR 2R B, 23 I AREAS RNA (2.5 pg)2 pl,
25 mmol MgSO, 4 pL, RT buffer (2 x )10 L, dNTPs
(4510 mmol/L) 1 L, Amv (22 U/pL) 1 uL, Z#
HER 51 ¥ (oligod Primer) 1 L, RNA [ 7)1 i 7
(40 U/plL) 0.5 pL,DEPC 7K 0.5 pL,iREIE & T F
FUE B )2 i :65°C 1 min, 30°C 5 min, 15 ~30 min
A TR ,65°C 30 min, 98°C 5 min, 5°C 5 min, BJI
S8 cDNA 4

(3)PCR 91 ERK-2: 7 22 pL e Wik &9,
A ¢DNA 3L, DEPC 16.7 pL, PCR buffer 2.5 pL,
dNTPs 2 L, TaqgDNA &8 (5 U/ nl)0.2 ul, F
W19 0.3 wL, TilE5149) 0.3 pl, PCR 414 5514
94°C 3 min,94C 40 s, 51.5°C 1 min, 72°C 1 min,
72°C 7 min,35 PMEH,

(4)PCR "3 p3SMAPK 72 22 ul. JZ Rk 2 oh,
JA ¢DNA 3 uL,DEPC 17.1 uL,PCR buffer 2.5 pL,
dNTPs 2 pL.,TagDNA E45HF (5 U/ wl)0.2 pl, Fif
19 0.1 wl, TSI 0. 1 ul, PCR 373 55 A%
94°C 3 min,94°C 40 s, 53°C 1 min, 72°C 1 min,
72°C 7 min, 35 MEH,

(S) PGPy 5347 417 04T 2% SN TE Ry
BECHLUK , TRAL S BE e 0 J5 T 52 AN g9 1 7
Prt4a iR, ] Kodak 1D BISERE G 2R 58 Lot R4t
BEFTY 58 7 ¥ 2% 43 . ERK-2, p38MAPK mRNA
FIRAKF UL B-actin 690 bp Y LAE, a2
i3 ERK-2,p38MAPK mRNA &,

1.3.2 %z 2a4er kol 2 MAPK p38 & & ;i & ik

(1) FEFP A S ) Jr 2 MBS 2K 3% 2ot
AR S ~ 10 min, DLIGE IR MERE, 28187k Yk
3. MMELEHUR Y E A 0.01 M Mk iR +h 5%
iR (pH 6.0) , GBI A& Z= 9 i 5 Wi, 5 min, £
&1 min, )5 PBS(pH 7.2 ~7.6) Pk 1 ~2 IR,
THA 5% BSA B i, % it 20 min, JE £ ZRIK,

20 4

N\ I
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ANV AR 16 £5 19 —H1,37°C 60 min, PBS ¥
%2 min x 3 W, ALY RPN R G
37°C,20 min, PBS %t 3 X x2 min, j A SABC 37°C
20 min,PBS ¥ 4 X x5 min, DAB I {4, 7847 7K Bk,
AR, Feor KUk TEAREIK, R ASER, B A,

(2) EG BT B 3 skl Ak e )5 (FHA: & R
SRR B BORL ) |, AE =k D) A L BEHLIE TR 8
AL BT REAH, R I H AR 77 OLYMPUS %14 & 4t Fl
MetaMorph/BX41 %4 [KIG 804 43 B 52 58 0 5 AR 43 1
FEEEAA , A TEER 0T
1.3.3 mAELSH  BKRRAEVIFET 10% 4
IRy R [, A1 S, DR AORE - D 4 e 3 e B
RSB A R AR
1.3.4 SR AaALE  (RIR R R
BERT, BUEFAZU 1 mm® BT 2. 5% 5 P E
B E G A2 0. 1 mol/L iR 28 wh ifi h 75 4) 12
Uk, H 1% 0s0, J5[E5E 2 h, EEESS 12412 R
JEEK , PR4EM G Epon812 2B ML, i) h
DR /INER, B R, T TR A TR B DL Y
o, FESHE I,
1.4 ZitzaiE

A BRI LIIEL = bR s (v 25) TR, 257
FLAESR FH SPSS 1.0 B 2250l 4 i 8k R G b4 7400

#r, Dunnett ¢ #5560 X HI1ESETE, P <0.05 R2ERA
wE.

2 #R

2.1 BREJE AR 'S ERK-2 mRNA, p38MAPK
mRNA ,ERK-2,p38MAPK XA Hzhasas ik

M 1,2 dhaf LLFH,0 h ERK2 mRNA,
p38MAPK mRNA, ERK-2, p38MAPK 3L # kb F 55
Fik, BEE MARRE kR, i E AR Wi FE6 h
RE s, B T AL, LU T 4R R, (EL 3
72 h A & TR 4L, P <0.01, Gln 4] ERK-2
mRNA, p38MAPK mRNA, ERK-2,p38MAPK #ikit4
5 LIPS A — 3, (H & 0F sl W] W 55 T LPS 41,
P<0.05 5 P<0.01,
2.2 wEAL

LPS 4 6 h J¢ 24 h 415 /NeRk B B /N 1 12 A
AL LR AR B (A p38MAPK 2 ERK-2 RiiiFH, Gln
416 h 2 24 h 41 /NER B B /N b R A RT WA
Dt 0 p38MAPK [ ERK-2 AT (& 1) o
2.3 RENTREENR

Gln ZH 4% 5} p5, 95 B P38 %52 LPS 21 344 0%, WL
K2, maEgILE 3,

1 BRMELEKRRSH ERK-2 mRNA % p3SMAPK mRNA f35{L (n=8,x+s)
ERK-2 mRNA 2 [k p38MAPK mRNA WL A
i A,
LPS 41 Gln 4 o LPS 24 Gln 41 tfH
0h 84.43 £8.24 105.44 +11.57
2h 86.25 +9.47 85.50 £7.01" 3.17 108.17 £13.49 107.47 £11.99 2.09
4h 90.27 +8. 96" 88.37 +8.59"¢ 6.58 113.33 +15.24° 110.27 £10.85° 6.14
6h 95.19 £9.17* 93.67 £9.88%" 3.16 125.27 +18.33* 121.34 +11.36%¢ 6.21
24 h 92.14 +£8.54% 90.39 +9.10%¢ 3.63 118.33 +16.92° 114.68 £10.77%¢ 6.30
72 h 88.17 +7. 88" 86.53 +8.68"" 2.84 115.37 +15.37® 113.71 £10.45%¢ 9.52
B LA F (. 53.124 40.982 55.896 43.916
a:5 0 h FbAr, P <0.01; b5 LPS 41 AHEI 2 Hus , P <0.05; ¢ 5 LPS 41Af R I A H s, P <0. 01
x2 BRMAELEXRERE ERK-2 & p38SMAPK EHH T (n=8,x+s)
ERK-2 p38
e A il
LPS 41 Gln 4] LPS 4 Gln 41
0h 11963 +1 124 11 178 +1 856
2h 26318 + 3 756* 26 301 £3 078" 8.68 22 138 £2 069* 22 129 £2 096*" 6.47
4h 28 506 +3 072° 28 497 £4 013" 9.92 38 968 +4 213* 38 956 +3 654%° 5.49
6h 33 867 +4 273" 33 856 +2 985" 12.56 42 107 +4 574° 42 093 +4 587" 12.96
24 h 32 587 +2 983* 32577 +3 654°" 9.35 40 326 +3 296° 40 314 +4 239" 6.32
72 h 29 715 £3 654° 29 703 +3 980*" 11.12 37 677 £2 865° 37 667 £3 098*" 10.54

I b F {E

172.326

88.638

154.256

132.568

a: 15 0 h b4, P <0.01; b5 LPS 4 AH R I &5 Heds, P <0.01
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A

1 RANKERE( x400)  A:LPS6 h 2 p38MAPK A FRTIAL; B:Gln 6 h 41 p38MAPK /> B A7 # o ki LR ;
C:LPS 6 h 4] ERK2BURJIA; D:Gln 6 h 21 ERK-2 Bkt ,

2 JRIBVIFE( x400)  A.LPS 6 h 41V /NF SR NN B I4A0; B: Gl 6 h 41 /NS RBUE H, 2 45T 40 35 5
C:LPS 24 ha] /e R i B @3 &2, RIEIL 3K ; D:Gln 24 h 4{HACIE &, R BEAN MR .

B3 RIEEHR( x8000) A xtIRLIIES P /INERUEE IR, L5 FF /N A0 2 181 R E (LAY ) 40 3% 492 5 0 L IR A 2%
KifRFedE s B:LPS /S 6 h AT/ ME TORTE AT 0L, B TE AN MU, B 5 P O e S0 1A 22 28 0 A8 P, W 1 i, SRS AY; € LPS T4 f
24 h TS /INE b B A AR, S e (O B 4 D JH T r ROl D2 BT Gln S5 6 h TS/ NE SR E R IL , SRS BERAS , JR 24 A
By ; E: T Gln 24 h gt/ NE A MUESEAFTE , A ZORLAS MBSO, T DA T A T

p38MAPK i %7, LPS 15 20 fifd 5 b AH 17 32 1A 1 1)
3 itig J& A S NS S & sk, 512 NF-xB, p38, ERK
WAL, R SRR 5, ek B i 2 Fh AL PR T, &
L AN R SOUAA S K WIS m i SRR L ARSI Bl I I A
Py, LPS BI#E 2 FPE B N % (endotoxin) JEHE 2B 7 24 h 4 ERK-2 il p38MAPK ik G 2 3
P AN BE AL R 4, WU AE 52 B 5 2 FAME AN 24 h Z )58 R, 7T REALIR IE 78 64T A0 R 1 e
VARG, LPS A FH T 4 i B5 32 1% , 38 2 200 i Py Y1 Y AE R B A
5 T I B R e e A AR Gln S AR P 5 8 IO AR 6 T B JE TR, 161 3L
Z5IPS N SFMESH S TR EEA  &0FT, Yol —FumaER, HeSiEa
W SR F «B(NF-kB) 5 555 i@ B MAPKs 5 JERA—F DL b HUAMHLTAR BI405 kg fidk
SHSEE., BHMA I, EWIL AR E R B, SRREAIE0E rT RE XS infE A A B B o
DRI 3 4 MAPK 3 % ERK G %, c-jun 35K Gln /EJg 4524 ( rapid replication) [/ I Bz 41 i F1
Uit 34 W (c-jun N-terminal kinase, INK ) i % Rl SuieZipmy 3 SR8 RORTE 5 85 4 i my h a4, #l
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AT Gln BYRE KA B B3N, W68 S k45 2 b
PAPERN TS, 43R KRB & 4E MODS 1fa k' . Gln
FEMe ILAE R LUE 3 Z Fs R R AR 2 R
BUES . Gln BEIEALNRE REE R 1/ M OTE 245
FIhEe, AT REIM A P 95 AR KR B IR A K i
PR 2 LA 5 G A R B 1 484 0 200
A IO PO IS Dt 8 2 2R A I RS, DR i el
AR 2 A R BRI L — B IS E] 9 Gln
S5, BB D B I I 0 i v TNF-o 55 88 R A HL 5
Gln ¥ JZ I 1L, #2758 Gln AT LU 20 TNF-o 194
. Gln BB T HRT £ 22 L2 51 10 LR
W BEMEEEEMRE TS S NER ML
R FUE SRR, Gln o]y 4% B IE 40 A o T PR b
B HEShRES

AL 22| Gln 2 ERK-2 mRNA, p38MAPK
mRNA, ERK-2, p38MAPK 7E& 0} Sk BEAREL O h
X BRLEL 4, (H 44 %8 LPS 4I5S , 327% Gln 1] fEJ2il
X MAPK {555 3 R G0 n i, FR i 2 Fh§% 5% K
FWEIRAL WD T R A I A 5 . AT R
TRV R v BB U 200 6 A A R, i 5K
Gln 415 A A1 2L o451 00 B SR 0, i ELR SR bk, £
FRIXFP R AT RE A 5 1Y o

(& % X ]
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