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[#Z=] HEY WEREAZIC B35 40tk P A/ -1 2 K AH 5 i -1 (interleukin-1 receptor-associated kina-
ses-1 , TRAK-1) mRNA J i FHAE UG TRk BIAE L, IFHOT HARME 540 TNF-o FRIXCHR, Jik KIE3R0 B3S
Yl & FAREE (3% 0, 5% CO, 92% N, ) Z5F F 15 5% 1.3.6.,12.24 48 72 h, i A RT-PCR J5 354 ill TRAK-1 mRNA ik (1)
54k ; Western blot #7il IRAK-1 25 [ 7 52 097284k s WOG A L R AR WS IRAK-1 76 200 i P9 19 43 10 B 3 S 2B Ak 5 Ik e 93 %
BRI 5 5529 b 3 eI IR FE - (TNF-0) (9 3 £, 91 5 IRAK-1 25 (HFATAH OG4BT, 8528 B35 4fiffl IRAK-1 mRNA
FR SIE# T RA G, 1 h FFEER[ (0.786 £0.042) ,P <0.05],3 h 3 na G [ (0.947 £0.055) ,P <0.05],6 h 55506
(1.245 £0.077) ,P <0.057 ,12 h A4 7E e B /K -1 (0.911 £0.041) ,P <0.05],24 h (B EHALU T HLH B ER
[(0.596 +0.047) ,P >0.05],48 h LAj5 #t— i/ [ (0.520 £0.049) ,P <0.05], TRAK-1 75 [ 35781k th 2 25 Bl a3,
AHICHE T 5 R B |, 5535 L E W h TNF-o &5 192816 5 IRAK-1 2 1 3RAE L 2 IEAH G (r =0. 88,P <0.05) , &5 Hi
ZICHIFAE TLR/IL-1R KIR(E 55 T RGNS E F IRAK-1, A5 1 i F 3R 5K , 5 TNF-o (FRIEH R,
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Hypoxia induces expression of interleukin-1 receptor-associated kinases-1 in rat neurons
Li Jiangtao' , Hu Shengli', Du Peng', Zheng Jiang’, Miao Hongping', Wu Guocai', Tang Weihua', Liu Zhi', Zhu
Gangl(1 Department of Neurosurgery, >Medical Research Center, Southwest Hospital, Third Military Medical University, Chongqing,

400038, China)

[ Abstract ] Objective To investigate the dynamical changes of interleukin-1 receptor-associated kina-
ses-1 (IRAK-1) mRNA and protein, and to explore the relationship between these changes and concentrations
of TNF-a in rat B35 neurons under hypoxia. Methods B35 cells exposed to hypoxia of 3% 0, , 5% CO,, and
92% N, were cultured for 1, 3, 6, 12, 24, 48 and 72 h respectively, the mRNA and protein expressions of
IRAK-1 were detected by RT-PCR and Western blot analysis, the distribution of IRAK-1 in the cells were
observed by laser scanning confocal microscopy (LSCM) , and the concentrations of TNF-a were measured by
ELISA. Results
decreased gradually after reaching the highest level at 6 h (P <0.05) , so did the fluorescence intensity under

The mRNA and protein expressions of IRAK-1 were increased after hypoxia for 1 h and

LSCM and the concentrations of TNF-o. After 48 h, the concentrations of mRNA and protein were decreased

lower than that in normoxia (P < 0.05). The concentrations of TNF-oo were correlated positively with the

expression of IRAK-1 protein (r =0.88, P <0.05). Conclusion

Hypoxia up-regulates the mRNA and

protein of IRAK-1, which are correlated positively with the expression of TNF-q in rat B35 neurons.

[ Key words ]

interleukin-1 receptor associated kinase-1; hypoxia; neurons

Supported by the Natural Science Foundation of Chongqing ( CSTC2007BA5010). Correponding author: Zhu Gang, Tel-86-23-68765252, E-mail ; zhugang6666@ yahoo. com. cn

BRECEE WP I RGN R Z —, T
HRX M 28 R G X AR R R, W B SAUIE R RURR, AT
FH R E L RORE R N U A B R Y
— AN E IR, o T ARAE BN B S 2R R R AiE
TR, DR i SR 460 ) JRAE SN, — BERIESE R

[E£WBE] EHEN AAREIES (CSTC2007BA5010)
[@EEEE] A& W, HIE: (023)68765252, E-mail ; zhugang6666@ yahoo. com. cn

POl AR A R-1 32 KA O B (interleukin-1
receptor-associated kinases, [IRAK) 245 7F (I 4A I/ -1
BRI REM A E-1 24K (interleukin-1 receptor,
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IL-1RZ % (toll like receptor/interleukin-1 receptor ) ,
IRAK-1 & TRAKs ZZ555 1 AL, BRSNS ds B
S5 RE J 8h A1 TLR/IL-1R % 15 A5 5 % w6, i
IRAK-1 245 5 i i 48 2R 45 9 0 S 0 (R 4T, i AN
THAE . ASHIESE 38 o p 28 0 B A RS A, R T RT-PCR
Western blot il # Ji % O 55 J5 ¥, %1 25 8K 3 #il 48 ot
IRAK-1 mRNA Fl2E [ RA7281k , DL 26548 5 fik 9
RAE RN R FR o

1 RS

L1 A5 KA

KR Al 28 0 41 M Bk (B35) g A 36 E ATCC A &, DMEM
(Dulbece’ s modified Eagle medium ) £% 7 3& & ik 4= 1fiL i W B 38
Gibeo 23] , 5k RNA $2 a7 & K RT-PCR 12057 & B
T HBHL ] PCR 514 i A F8 E SR A R/l A, BB H
PREUE W F A 38 8 R A, /D BB R B TIRAK-1 B (K 1l
H 2 [® Santa Cruz A #], IZEF/NR IeG — 30 AHi KR B-actin
Bk R YR 1eG —hily AL R AR AR, B P bR i 1l
FH/NR TG Z 4 B bt h A2 B A | R R IE A o
(TNF-o ) B G292 W R0 & (ELISA) i 1050 & | 35 [
ADL A+,
1.2 7%
1.2.1  4ipussss BaLssrdl B35 4UMfE & 10% MR 4F i
) DMEM i3k 37 °C 5% CORA M MBEsa ks 5%,
4~5 dAEAR T ko BUE KORAS RAF R 400, 2250 T 150 em® £
TR, A A K 2 50% ~T70% El 4 , TG I 7 DMEM I # 1
FREJE H T8 1E Heraeus [H K S 40 46, A 3% 0, 5%
€0, 92% NIRASMK,37 CHEFE1.3.6.12.24 .48 72 h, [A I}
VLR B A SRR X R
1.2.2 RT-PCR #l] IRAK-1 mRNA 23k YRR A& Bf 1] di 41
JHL 53 S B BB RNA, 43 6 BE T 5 Wk B2, FHTC RNase 7KK 2%
A ] AT AR AR TE ] B 50— ¥R B, 34T RT-PCR Al , 45 4 34 44 i/
WG UL 3547, IRAK-1 (9 _E3#5149 h 5'-GCTGTGGACAC-
CGATACCTT-3', F 51 %) 5'-AGCAGCAAGCATGTTGAGCC-
37, H By BE K/ 295 bp, PCR B 45140 : 94 °C i 78
3 min J5,94 °C30 5,56 °C30 s,72 °C30 s,28 ME¥H)5,72 C 4k
{1 5 min, B-actin i FUF514) K 5'-AGAGGGAAATCGTGCGT-
GAC-3', FiiFg41h 5'-GTGCATGGAGCCAGGGCAGTA-3', Hiy
BRIy 358 bp, PCR [N 45 4:94 C WiZE 1 3 min J5,
94 °C30 5,56 €30 5,72 C30 5,28 MEHJE,72 CHEH 5 min,
SN 58 585 LA 3% SR e M BE S AT LK o TR SRR EMBCR FH 25
Bio-Rad 24 ] Quantity One 4.0 E{R IR AT 4047 o
1.2.3  Western blot #Jl] IRAK-1 % # ik I £ 4 ) ]
YA 53 BRSO VR, K 25 2 A MR ) R v
FEVRRE 3, 5 P REIEAT SDS-PAGE, B Jk 58 58 8 I rh i)
EHHEHZE PVDF i 1, PVDF LI 5% IR U543 69 TBST ¥
FIREH 4 b, A IRAK-1 —$7(1:1 000) ,4 CHEF IR, —Ht
(1:1 000) Z=RFE 2 h Wik Aot &b A F B GR S5 L
BRI ZEE LR 3 min, 5, F4 8. 2570 BER H 35 [ Bio-
Rad /2 7] Quantity One 4. 0 G5B 8453 7 6% BEAA

1.2.4  GEdoeiil IRAK-1 RERE LHEHAFET
FLAR P, 0 A D 2 0 A Y R s R, 5 5 2 ~ 3 d IR IEAS
17 i S ) 2 R B A B GRAT M IR A, 5 — B, PBS TR UL,
4% LR PR S, B 37 CHA 1 h, —3(1:200)4 CH
BB, ZH0(1:100)37 CHEH 30 min, Yei, 3F R, {7
Leica TCSNT #0647 41 46 3R 45 W Sl Be WL 8¢, I 14 & [ ¢ 0o B,
i FH AL R A BB 11 A R M A R e B AR
1.2.5 #5155 EVE W TNF-o 7K Pl o K 7% B W
TNF-o K555, #28 ELISA 35K 4R/ UL 34T
1.3 it o

BARBILL x =5 T, R SPSS 13.0 Sl i AT s &
T 25 TR AT

2 HR

2.1 #:& B35 2mi IRAK-1 mRNA £k 65 Tk

ML 3% 0,355 1.3.6.12.24 48 72 h J5 ,RT-PCR %5 5%
R, 1 h SN, 3 h BB ,6 h KB @0, 12 h EErE i
R, 48 h BEEIEHAKFLITR (P <0.05, 1),

M 1 2 3 4 5 6 7 8
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M: DNA ;1 H 82 ~8: 0 A48 1.3.6.12.24 48 72 h
1 RT-PCR #ERE /5 R E A E = B35 4442 IRAK-1 mRNA fy5Ri%

2.2 4% B35 wmpt IRAK-1 &G £& 65 T4k

élﬂﬂ@é’é 3% Ozi%?? 1.3.6.12.24 48,72 h E,WEStern blot
S5 GR 1 b FERAREIN,3 h NI 6 h ik EiE 12 h CF
TR, 48 h R EIE# KTELLF (P <0.05,&2),

1 2 3 4 5 6 7 8
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octo-— [ RS & -

80x10°—
1:E58;2~8: 08 A5 4 13.6.1224 4872 h
&2 Western blot &l /5 A E B 8] = B35 4HfE IRAK-1 |HAIFRIE

2.3 IRAK-1 f22m i W 8 oA B 38 bRk Bk

1EH B35 AN AFELE IRAK-1 (3R 3K, 25070 T4, 40
MR M, B AE T IRAK-D AR S 58 i 98 5 it
B AU ) Z2E (K T3S 5 (EL B4 24 h RSO HR I FRAR (181 3) .
2.4 AR EFR INF-a 528 %w

ELISA 255 575, B4 1 h TNF-o 25 5B 8 46101 (180. 705 +
4.590)pg/ml,6 h iKF| i (232.390 +7.532) pe/ml, L5 i
WA, Ble4E, 72 h [ (182. 062 +7. 069 ) pg/ml , (A IG5 T 1IE %
K (162,691 +5.321) pg/ml( P <0.05)
2.5 IRAK-1 &% @5 TNF-q & ik K-Fag4R% 1

ZeMI 5T, IRAK-1 2R (13858 5158 L1 h TNF-a &
KA B EIEAE X (r=0.88,P <0.05),
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3 itig

IRAK-1 £ TIRAKs F M B , £ BIIE W0 5 7T
5| K — 2518 M RE KON A B e o . MUARTE
2 B9 R A P SRR e K i 4 A O R, TRAK s SR 9k
WG 7F IRAK4 19155 F IRAK-1 & A #EiRfk, 5 0
FIVRIE R T2 A AR S T F-6 T IR E A1, B L8005 #%
LT NF-kB 4, 53 IL-18 \IL-6 \TNF-« & Y|
AT AN M DA T A T SR R 3k, O I B T 08 A S
7", Y A 2R 0 48 R P R B L
Wk 4 ] 4238 , /N ERAE TRAK-1 JE R 58 bR e , BE e I
SRR G MR & 1 T L B 3 2 B e B |
F14 B 28 107 22, R DAL 40 i £y TL-6 \ TNF-ox 3 3K 7K 5
G PRAFSE AL % B IRAK-1 7K ST R AT (10 Jie 25 1ML £ 3
R A S g e K 1 AR R K B T St A N B
K" AR, IRAK-1 #3k 5135 C &
F K-S IE AR G, SRy it DA AR w57 L HE DB DR 3 1) 78 J6:
Pz AT TRAK-1 5 98 0 Mg 14 2 A R e
B

HRAX i 22 R G SRR X R AR T o RURR PRI
52 B, SR 2T R T RIRGE , 5 R AH R T RE
REfg " IRAK-1 /5 N S B0 s K 7, 4 T RETE
WA RGBT b R RS EEAE M. B2, HAT
E g oheg Xt IRAK-1 25 5O0E 5 sh Al 5 % S 1 bf
RL R RAES R 2% B AN I S s i 250 R
H ARG IRAK-1 7R Ay Fe kil (H B = 4
SR LA B A B RG RAC F BOFR RIS, AR
IO AR I S5 1 i 28 o R L BRIE IR R SE I R
FSEIE ™, 76 240 ML K b I B bR R 28 9T N AE A
TLR/IL-1R FIEfE5 2501 Xk F IRAK-1, %3
ISFEYNBL T b, i A A h A D A RS TT
1755 IRAK-1 mRNA 3k [y, 1 h BiEEHn,3 h i —4
Fhi5,6 h ik 2 &g, 12 h B AERE A B R KT (P <
0.05),24 h J5REEIEH KFELAT (P >0.05),48 h L)
JEFE IR —FREAME (P <0.05) ; Western blot 45 - 5%

B, IRAK-1 & 155155 mRNA 38 2 8 H A0 [A] 948 1k
R BOBIER AL R R IRAK-1 IRk AY ¢ 658
JEE ot B A ] 4 i T i 1 e L {H 24 b 5 SGR
5, LRSI EBWAMLUEREE B &g
IRAK-1 89351k, 761 h Z J5dVil )5 8l R S b, I 4522
12 h Db, SECh 2 RS R4 . Deng 45" i it
X TRAK-1 35 R 52 4 il Bk 119 70N B 5 A 2R A 764 ff 5%
W, TP b 22 R 58 HRE 7 AR R RRE Sy, — 2B
P 22 Z2 G 18 M JRE PRSI BT /1R 2% 165 BR5 B0 4 R
AR TRAK-1 kA9 THEs T kst Rk
W] IRAK-1 75 RS 2 R 48 RAE I h R F5VE R o

B SR AT e RS A PR R 22, G0 TL-18
1L-6 TNF-o %5, 7F1E 8248 P40 T X S i+ 5
PR R A K B B AR N IR B AR E , 20 b i 1K T 7
SERE A A3 25 0 R 4w B 0 BRI g R
IO TNF-o 1 g — B A 22 A 40 306 2 1 40 i D
F, AT PETE AR R 48 R G5, 7 RAE 1S A AL & %
FEAEH, AR LT A AR MR I FE RAETS
BT B LT, AR AR BN FESEISE S AT,
2T TNF-o ZKPAE R TRAK-1 22834 i AH
Mo TF, 5 IRAK-1 F kB A% (r =0.88, P <
0.05) , 3 H7E IRAK-1 £k F[&J5, TNF-a 7£ — B it
5] PIAT AEFEZE 5 /K, T RERKRE T 98 E SO (L1t
T2, VB S50 U T VR ) = ZE D RE AN M A ph 22
g6, A LA IRAK-1 2638 A E FiiF TNF-o 2540
R F B BEIL , 25 FP AR 4 R G0 S AE SO BT

g b rd , A A AR 2T N A AE TLR/IL-1R
FIGAG T T 25 L H G T IRAK-1, & 55 n]
7 H A R R, R S TNF-a 02 5
GAE I o 33X Ay (e8] I e 4 S o e i %) 42 S AL il 44¢
PR R A SR Rl (B2 AR T 2 5
PAE R B 270 IRAK-1 235 1 AR 27 HLHI i AN
AT EER N —E T
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