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HiE i #B FF ERE SFHR OEXF

GEE] B HITEANBERSTRHEI B ERAROTIHAREEREE AT REGRNMES
BWH B ERKMATHEBEER. AE RASEASEHO D LBEEN T HAUEFRHRAXRATI R
éﬂ]ﬂﬁ;ﬁﬁﬁaﬁﬁﬁﬁﬁﬂﬁ&(Western blotting) ¥ #l H,O, ¥ /5 AT I B4 fuBEBR 1k ERK1/2(p - ERK1/2)
WS, AmAEEAMLMBER Y LAEMTTDRNARER R BAXARENARB TR, F 0
%2 ERK 5 B W HIR PDo805s FHE MMM T EL. &R SXHA .10 pmol/L 1 100 pmol/L #
HO, #b B3 AT I RIAMA R RO/ TR LY EEW;500 umol/L A 1 000 umol/L # H.O, &b ¥ 7] 5
AT I BB AEERBRERE ATREEIE (P 5<<0.05), R B MK#ItE. 500 pmol/L H,0, L3 AT 1
R 30 min, ARABRAR T EZHXTEEZ T4 08 180 mn FRFEFVERE. ACEWEHE
(P #<C0. 05), S B¢ 4K ik . 500 pmol/L H,O, AT ## p - ERK1/2 FA#EFE %, I 30 min FHER ;A
ERK M5 (PD80SHO FHi/G AT I HAMMT-REBHE. &Fit HO, TURBEME KB TXES
ATI FHMRMAT .ERKFSHESREEE5 T ATI HARMAT AR M EMNERETH AT [ B4 al
REIMRPIER.
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[Abstract] Objective To investigate survival and apoptotic responses of alveolar type I epithelial
cells (AT I cells) under oxidative stress and the regulation mechanism mediated by extracellular signal -
regulated kinase (ERK). Methods Primary passage of cultured rat AT I cells were challenged with
hydrogen peroxide (H;O0,), and the cells were pretreated with specific inhibitor of ERK (PD98059) in
another group. Cell viability, apoptotic rate and the expression of phosphorylated ERK1/2 (p - ERK1/2)
were measured by 3 -(4, 5 —dimethylthiazol - 2 -yl)- 2, 5 - diphenyltetrazolium bromide (MTT) assay, flow
cytometry and Western blotting analysis, respectively. Results Compared with control group, decreased
cell viability and increased apoptotic rate in AT I cells occurred in dose - dependent manner when treated
with H,0, 500 and 1 000 pmol/L (all P<C0.05), but no differences were found when H,0; were 10 and
100 pmol/L in concentrations. When the cells were treated with 500 pmol/L H,O, for 30 minutes, no
differences in cell viability and apoptotic rate were found compared with control group, but reduced cell
viability and increased apoptotic rate were found when the duration was 180 minutes, and it was in time - ~
dependent manner (both P<C0.05). The expression of p - ERK peaked at 30 minutes after stimulation by
500 pmol/L H,0,. When PD98059 was added, it enhanced apoptotic rate after H,O, — exposure. Conclusion
Apoptosis can be induced by H;O, in AT I cells in dose - and time - dependent manners. ERK signaling
pathway plays a role in the regulation of apoptosis and may be protective for AT I cells under oxidative
stress.
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MR B gE Xt &, Lhat E AL A (H:0.) 7 & H &b
MM GER, FiTERE (ROS)HER AT I B4
MEAEYE T K& ERK Xt T,

1 #H5F%

1.1 EEMBEERMEE SD KR, K& 180~
200 g, HERKEMKELRAY S ORE. BE
FE (BBl 4AF]),DNase | (kS EAEYHARER
# 4L 4 ), Dulbecco 2 B Eagle 3% 38 #/F12
(DMEM/F12,Hyclone A ®D), KR AERER G
IgG A HEFEEHEYEARBRATD R R4
& (FCS, X TBD) . 544 E A V-FREAMRK
¥ % (Annexin V -FITORE T-# R & (£ HE BD
Biosciences Pharmingen /3 ®]), P4 B B& 48 & s £h 5%
BE RN % MTT, Amresco) , Bi# k. ERK1/2
(p - ERK1/2) £ % B i & . ERK # 57 ¥ ) i 7
PD98059, Bk M i & 1k ¥ B #7 iC B9 £ 5L & 1eG
(HRP - IgG, bt R EEHEYHAREFERAFD), =
FUNTROCAOHEEACERMNRAMNE(LBET
EYTBREARSHERAED, MBI H¥ LK
(ECL)i& 7 £& (Pierce b2 A A FD .

1.2 ZRHB

1.2.1 AT IRAKRBEAEFRSERGHES” 0K
A RBRE KR, LET I EAT I8 K&, L
bk k. RE L AR E TREEE,
P (& Na,HPO, - 7TH,0 8 mmol/L, NaCl
140 mmol/L,KCl 5 mmol/L, B Z R REZE 8
(HEPES) 10 mmol/L, Z, — B 4 Z, # B (EGTA)
0. 2 mmol /L F1 %5 8% 6 mmol/L,pH 7. 41FE ¥t
FE 8~10 K. HBERAH N 0. 08 EE A FEN 1L
W (BA37 COEAME, EF 5 min FINERHE AL
537 CIHAL 20 min, XS E R ITEBLES A
#18 F 250 g/L DNase I i Ik i E B & WP,
BEBYMTZE 1 mm® 9L 815, 5 P08 B0 E 4
i, DMEM/FI2 iR EBBARIEBERR
IgG R M FMA,37 CUAEBAN 10%H =
AR CODREFHABE 2h, BHRFHAM,
SIS R 20%FCS i DMEM/F12 855 &
HEEHM, L 2X10°/cm? HHEEME 6 FLIRE L
1X10°/L¥RBE4ERNF 96 FLIFFRAR , UM EEFP /524 h
WL BRI h B, ARBRREERABE
e AT I RIGREAE >0, EREERENE
HMFFIHEFE>90%.

1.2.2 SERS4 LI B AW XS SR 40 M 5 g 3 IR
. H,0, RIBA T T WA xR T & 35 58 %

R 2 1 Gt 95 B o o 43 B A R MR DR 10,100,
500 #11 000 umol/L 4 H,O,; F HN 4 7 JC L 7& 35 3%
HAP AL ER 25 pmol/L 1 PD98059 1E A F
AT T B4M 2 h, HLL 500 pumol/L H,O, F 3 h,
AT T4 T

1.2.3 AMEAFTEREW . A A LL 1 X10°/L K
BT o6 FLAMIEFR T, BT 100 pl, 3 HA
1 H,O, M A% 3 R, #HFF 40 h HO0. B )5
7£37 C.5%CO, B % 5%, BB WA, BILMA
5g/LH) MTT ¥ 20 pl FIHEFFHE 180 pl, BREEH;
FAh HREFREERERBE, BILEMAZR
B (DMSO)150 pl, fE R &% 28R S) 10~15 min,
£ ThBEBG AR ORI P K 492 nm &b R (A 1H
BHARE. AnBlE  ERFEARBZE.

S MBS B () = AEBBTL Auor/ 3T BRFL Ausp X'100%
1.2.4 Annexin V/BLTR BE (P SUARIC 24 I 40
MR T 0. 125 % BRE LS. AR H N 0. 01 %M T
TR EDTA H AL R NGB 40 e, By IR 3h
ZhpR (PBOBE 2 K, EREFE AW (& 10 mmol/L
HEPES/NaOH, 140 mmol/L NaCl 1 2.5 mmol/L
CaCl,,pH 7. )  BX 40 1 B # 5 Annexin V - FITC
EPITZERTREEARE 15 min, 7 X 40 AL
(FACS Calibur, % H BD A ®)#&i#ll , CELLQUEST
SRR AT 43T
1.2.5 FBAMFRBEEH B E (Western blotting) 4 il
p - ERK1/2: ji 4 ¥ % % UL 3E (RIPA) 3 /% ¥ $2 B
BB EHBCALEREH. M 20 g EHRE L
BoORARBAEA XK+ RERRH-BERS
Bk B 36 J /L, 1k (SDS ~PAGE) 44 8 , B B R R4
HE K (PVDF), & KB4 8 R 5% 8 IR I8 93 8
#,5 p-ERK1/2 Z3REHMR A 1 00004 CTH
BT LR MA HRP RIZH — 450 (1 = 2 0000, H
ECL #%:#&ll ,Quantity One 4. 5. 0 £ B B8 53 3K
BAHENEARTRIRIAEEE.

1.3 SitEFE TREE USSR LR REE (L)
FR,SPSS13. 0 I RAFHAT G200, B
HELYBEARRERTEST ARFALER R
3, P<0.05 AEZEREFRITFEEX.

2 & B

2.1 AREWE HO, % AT I B4R FEMAT
REFWEER D S EALE, AT 10 umol/L F
100 pmol/L H,O. ¥ J5 , A MFAFTE R L H B &k
(P ¥>>0.05); & H,0, B E ,500 pumol/L
11 000 pmol/L# H,O, ik AT I BI4IMIE , 4000
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G 8T, B MR B (P 9<<0.05) . 53¢
HE 4 H 3,10 pwmol/L Fi 100 pmol/L # H,O, Xt 48
B 7 - B B M (P £9>>0. 05) ;500 pmol/L i
1 000 pmol/LA H,O, Bt AT 1 B )5, 46 L I
TR, 25 2K (P 3<0.05).

F1 FEAKE H0, RHBE ATI B

EEENMBLTENTH Ly
Table 1 Change of cell viability and apoptotic rate in
different doses of H,O, — treated AT I cells(x+s)

a5 Al RRAERECD  BRETRD
X R4 0.152140.0043  100.01+2.78 2.5211.18
H203 10 gmol/L 0.151240.0058  99.4242.26 2.64+1.01
H202 100 pmol/L 0.147 7£0.0056  97.154+3.26 3.8410.8]
H,0; 500 pmol/L 0.120340.004 6%  79.2043.97%  10.05%2.86*
H202 1 000 pmol/L 0.082 740.003 8* 54.4813.38" 32.12+5. 83 %

S RAE . P<0.05
2.2 500 pmol/L H,0, &bF 5 AMAfE AT 1 5148
FOFEIE AN T & A 4L (3R 2): LA 500 pmol/L
H,O, f# 30 min, ATT BRI FEXR S WAL
BEFILEEP>0.05), ¥ 180 min 4877 HE
B BREAK (P<<0. 05) , 2T EMRHIME. 500 pmol/L
H.O, ## 30 min, AT I I TR S50 EA L
BEREEEMP>0.05), W# 180 min 417
T-ZR B B B # (P<<0. 05) , B i [ 1

F2 500 vmol/L H,0, R BEARFFE ATI A

HEENATENTE GLs
Table 2 Change of cell viability and apoptotic rate
at different time points in 500 pmol/L H,O0, - treated
AT cells(x+s)

it 6] Aff MPAFHED)  FRATREW
X R4 0.151540.002 7  100.0041.77 3.00%1,52
AL¥ 30 min  0.147 4+0.007 0 97.36+5.28 4.08%1. 69
A3 180 min  0.118 4+0.0051*  78.17£3.45* 10. 6942, 89*

¥ 5B L < P<<0. 05
2.3 Western blotting #&3l H,O; Xf p ~-ERK1/2 3
KA (B 1) : B 500 pmol/L H,O, #i# AT 1 #
4Hjf 5.15.30,60 F1 180 min, 30 min B} p— ERK1/2
KiL&®, LG ER R MK p - ERK1/2 £k
B A%, 180 min B E IR BAHAKFE,

o A —— ERK1(44 ku)
ol e 0 im

ERK2(42 ku)
0 s 15 30 60 180
Bt ) (min)

1 500 umol/L H.0; Lt BEFRE I AT I HAMA
p-ERK1/2 REP T
Figure 1 Change of expression of p — ERK1/2 at different
time points in 500 pmol/L H;0; —treated AT I cells

2.4 PDY8059 T HiE AT BIAMM - R

46 (B 2):PD98059 BiAb ¥ AT I B40M 2 h J5, LA
500 pmol/L H,O, F# AT T B4 3 h, 5 BB 4H
W, THRAET-FH B E (P<0.05),

24 |
#
F2t -I'
# l
1116 +
= *
i}
= [
B ol
=
)
< 4} T
0 [ ] 1 1 L —l
A B c D

A%
A B4 (0 pmol/L H:0,);B:PD98059-+0 pmol/L H,O;;
C:500 pmol/L Hz0,;;D:PD98059+500 pmol/L H;O:;
5 A#HKE. " P<0.05; 5 C4llL#." P<0.05
B2 PD98059 FH T H,0. ¥ ATT BAMATRHEE
Figure 2 Effect of H,0, on apoptotic rate
mediated by PD98059

3 i #

C ERERWRE AR A G R AR ECR S
SLF B B R 2B, KR R BER B K

Folr o 9K T LT 4 40 LG A 0 R A B R AT BE VTR B

KRIBMA AL S ERE TR, M LB
R TR 5 R g &£ F AR,
AT 1 B E M TR 882 55 B A 3 £
MRBAMEH, EWHRGBENEER . BELED
WIS RB AT 1 2440 it B A v n 2 8 B AR AL
HAREE AW, TR S AE SN N E B A R4
L.

ROS BEAJfE BN 4y F R B S AE A, T
BEx SR R BURNE S E OB, ¥mE xE
FRHREMBEERE,. S 50R4EKEE BESLM
R E R, BT HO, #EERERHIKR
AT T BIZHM, B4 ROS iy, 87 st S ALt i f
WG ER, &2 %H,10 pmol/L Ml 100 pmol/L
H,O, EFFIER AT I B4R, K5I RAMAFE R
FE R E 4,500 pmol/L Fi 1 000 pmol/L
HO, AR FERAEREK. AT-RARES.
545,500 pmol/L H,O, ## 30 min Bt X AT I &
MRAFEESETELEE R0 ;#1180 minkf 45
JEFFIE R BIAE. AR E . &7 HO., £
DUREMEEEBEFRNES AT RHARHA T,
ROS £ FI 38 BE M EE e () o] GER HAL M MR ET
PEAT T B4 A i 19 R4

ERK 3% ERK1 fi ERK2 B #4 F R &4 5
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¥ 44 ku F 42 ku AN, —FREHEF L 90%, apoptosis is mediated by ERK1/2 phosphorylation(]). Exp Cell
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WmEMERERGRILKBELER

B, XERRARBES—FEHEAREE THALBERN SENEERGBILMOKERE L LR, RBRAAT 1997—
2004 FEABER 277 BIBEh BERE B (TBSA >0 UM LB EERGBE R P 25 AR E RAKRBENBILE R
HEHes TBSA MR ERAERAERRGHAT SR, CRERMRREREEZHBILBARELAERBCH M #%
% ¥ (FFP) &, B FR#FF AL E 4 N & B4 (RBCs>20 U,FFP>>5 U) i/ B4 (RBCs<<20 U,FFP <5 U),
BEENEHRENREREXSHAESANEFHERBEIA T EAAE. SR EWH, LA RA LR M TBSA>
60% BB ILAMEAE RBCs BHEEMEER N 8% -MBAENE RBCs B E AN M 58% . WARLERAMIES
EZR. BN A RAEMBR GRS TBSAZ60NEREBRIILAA KA BMBEH JEEMBIILREREENBRYE,
RPAPLRS IL)SE ET R ERBURE.

A5, A8 F, %% g(Crit Care Med), 2007 - 01 -03( Fa) ;¥ &, FH&

mMEFEREOERBEDWRNPNER

nEBEFEEOR-MINBEEEEEL . EEAROGHERBNEPER. TEMNS SR ERN PR HHEMNKE
BREOWERASAR. BEXEZEMOXEREEOERBEIYEM PR ELATTHRE . TRRAREREDR
BEANZEREHATEBELFARCLDHEREEER, - HAFHEEORERRES, 5 —HS TLEMNAT X HF
RERBR BEBEREChA KEEREKALEEFREAONBR(EESEME 255X ~50%)FMERF P UL E S M
T AR FHERERESR BRAFUNEOREYER  AERMEDEMCLP HRPEMAETERP BRE. L T4
FHGEEREOQR AR EmE/ D BREMEARAARE FiX GARAZ- 10 B MU FESKES 4 (205+:108)ng/L H
A F K % B (391 29ng/LY. HMLBFFEH NN, 1835 P HOR L3 B & 7T LA FE 5 B 38 58 4 5 9 0 B0 4 AR iC 4, T L 9% 8

BREOMESEEBREAEENRIER MXEEREABRRYBITEFE RV REREGR AT EBENRE I M.
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