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[RE] B UERBESEXRMN I8 F K AEC 1) K% % LK 45 % 2 F 4 5% 3k (CGRP)
¥ AECI WEPER. Bk HEROIEBERNE VJETRAECIEMZE 6 ALIEHR . TRENIHNE
4. WE4 . HECGRP 4 . WA CGRP ZAFBRAANE . sXAMBEALAN P ETERSBE R 21U HESHM
0N MRS TR 24 h; % CGRP AERLZBATIMA CGRP; % CGRP 2k #5417 41 76 % & CGRP 4 Z ’lf
A CGRP Z{k$55i 7 (CGRP 8-37), 5 24 h J5, A B H M ES AT — B (MDA) . S HikiES
(TAOC) .BEAYWE LB (SOD)KF; AR A AN B BF R ROSIMAMWA TR, ALHR-BREBHE
RMRT-PCRIBMERTEHEER CSPORN mRNA 5. &% S55K4AHE, A4 ROS.MDA KF K
MR- E EHME , TAOC.SOD K F & SPC mRNA 588 EMHEME (P 9<0.01), 5HAAHLE. &
¥ CGRP 4418 MDA .ROS K¥ R MM -2 & E T MM TAOC.SOD K ¥ K SPC mRNA Ri5HHE
W (P 1¥<0.01), A CGRP RAFHAMNAEREAAS KT LR ERYEL T ER X (P >0.05). &
RETOXE 24 h TRBBEZR AECI R4 Ei 15, B FHAMMA T K SPC mRNA A TR ;i CGRP 7]
WA WS AEC I LG M/ F 1 {23 SPC mRNA Rk, M B ER 56 AEC I ERFER.
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[Abstract] Objective To study in vitro the influence of 60% oxygen and the protective effect of
calcitonin gene-related peptide (CGRP) on type I alveolar epithelial cells (AEC I ) isolated from the lung of
premature rat. Methods AEC I were isolated from the lung of 19-day rat fetus, and they were then
cultured in six-well plates. The cells were randomly divided into four groups: air group, hyperoxia group,
hyperoxia plus CGRP group, hyperoxia plus CGRP and CGRP8-37 (CGRP receptor antagonist) group. Cells
of air group and hyperoxia group were exposed to 21% air or 60% oxygen, respectively, while in hyperoxia
plus CGRP group CGRP was added, and in hyperoxia plus CGRP and CGRP8-37 group CGRP and CGRP8-37
were added before exposure to 60% oxygen. Cells in four groups were cultured for 24 hours, and then
ground into homogenates for detection of malondialdehyde (MDA, total antioxidant capacity (TAOC) and
superoxide dismutase (SOD) with ultraviolet spectrophotometer. Reactive oxygen species (ROS) and
apoptosis rate of AEC I were analyzed by flow cytometry and the mRNA level of surfactant associated A
protein C (SPC) was measured by reverse transcription-polymerase chain reaction (RT-PCR). Results The
levels of ROS, MDA and apoptosis rate were increased whereas TAOC, SOD and SPC mRNA expression
declined in hyperoxia group compared with those in air group (all P<C0.01). In contrast, MDA, ROS and
apoptosis rate were significantly lower and levels of TAOC, SOD and SPC mRNA expression were
significantly higher in hyperoxia plus CGRP group than those in hyperoxia group (all P <0.01). The
differences in 6 parameters above between hyperoxia group and hyperoxia plus CGRP and CGRP8-37 group
were not statistically significant. Conclusion Exposure of AEC I from immature rat to 60% oxygen for
24 hours may produce oxidative injury, inducing apoptosis and decrease in SPC mRNA level of AEC I of
premature rat in vitro, while CGRP may play a protective role against hyperoxic lung injury by its antioxidant
property, and also inhibition of AEC I apoptosis and promotion of the SPC mRNA expression.

[Key words] hyperoxia; lung injury; type I alveolar epithelial cell; calcitonin gene-related
peptide

HLWA -BXEANEESH L J B (30670931) ; HH R L K2 LW B (20070631010)

fE#% 4400014 HKEM X% JLEKER PICU

BIEMEE 1Pk, 1%, 1814 B i, Email ; xufeng9899@yahoo. com. cn

HEMA ATO %1974 ), BAVK) ILHEN B LH 4, Vi, ERE,Email.f _hm74@sina. com,



FEBERASES 2008 4E 10 A% 20 £5 108  Chin Crit Care Med,October 2008, Vol. 20,No. 10

* 579

HIFRBITYRERNEATE BEREL
WA sl RAEMEG, ARGBESRALRERN
BENEIA R, BREREEHXKCGRPEES
ERMERYT LEEREBRYHEK.SESRT
i L R EAR HREALREIET BLH MK H
BEME.-MHRET B .25FRENEREES
HBRNVH AR P ARRERAE R 1A b
EARAEC DB TFHRBLS BN 60X%HESH
24 h, MEEHRBEE X AEC I i WLl & CGRP &
KR ER.

1 #H5XHE
L1 KRMM RN REEMECGE BB AF);
DN 8 (kX REAYEARERFELAT), KR
B I (XM Sigma /4 #]),.Dulbecco ¥ B Eagle % 3%
# (DMEM)/F12 # 3¢ % (%X H Gibco A7) . 8% F5
4 1 % (K TBD /48], kB CGRP #ik B CGRP
LR IEH M (CGRP8-37, £ H Anaspec AH), R _
B (MDA) . B Hi &L BB (TAOC) . B E Wik 4L
B SOD)KBRMRAME(EREREYRRF), EH
CEROSEME(LEBEZXEYHAFRI B
BEOV-SRAEM%EEE (Annexin V-FITC) R 1=
B# N & EIREEWERAF), TRIzol(JL K
KBAELT £, B R-BE BER M KRT-
PCR)X | & (3L B %8 Fermentas 24 7)),
1.2 TRAE
1.2.1 EFRAECI M8 . 55 . BESD KR,
MEE=FEEXEXF=RLRFIYFL., Kl
Bi1: 148K URDHBRB I IERER.
BAR 19 d WEER, HXMBIFESBE AECT,
FER SR P 5 30 min SN N R A LA, &
REEEM N AECT, RUEFE. B LOEERERHK
B R R 3 IRALi{L AECT , &
ERMBENHREKE 1.5X10°/L EfZ6 3%
FRB, 39 12 h Jg 0 BR R W BE B 40 B, S Bk G B E
KB N AECI , 4B AECI 2R E
KfEMEHQSEITEL. 85 ARERENEIEF
LA FRIF LA (36£5) X 10° ™ AEC I , i3k 90%,
EEENO%ULE.
1.2.2 REBGERBRIRIRIA -HREAEF
KR™R AEC1 EMZE 6 TLi# K. HHENEFEE
EHRARSIESA. HEA. KA CGRP 4 H &
4 CGRP ZGkHH 4. sKAMBEADHHE
AECI BEFEBAEN 21%EEM 60% A FEH
4. HECGRP A K E N 1X10"*mol/L B

CGRP MAHRIEHRB P B 6 FLARET 6018
FHAELCNER 24 h, HE CGRP Z&#HHAA:
# 1X107® mol/L CGRP #I 0.1 mol/L CGRP8-37
R MADMRERB T, BET OXNEHAES
HEFH24h, WEHAECEFERBRIEN S%H
CO, HRFBP S 24 h FBHFAZR .

1.2.3 MDA.TAOC.SOD #i&E.24 h ERHE&4H
WML O F LER L ETREAME, AER
Ehok & B 1X10% /1§ B 48 7 {3 T e 4t g , B
SFEFEO.2ml, HRAHLR LEBBKAR, 2
B F sk 532,520 F1 550 nm &b 78 %% b4 6 B BEAX
ERERERAE QHE KBS RERIrER
A B H & 2 MDA.TAOC & SOD fi .
1.2.4 2,7-ZHKHREWNZME(DCFH-DA) 4+ F
BErERMAMM AN ROS: B HMIEFE. MA A
Tl FEREFERE 1 1 000 B iF 6 DCFH-DA
1 ml,37 CBHF 20 min, J 2 408 0K 8 & 4 40 @
KR IIRE

1.2.5 Annexin V /BULTE 8 (P XUAR 248 1 40 1
B HAAHRERSAVERKR, ARRLZENK
(PBS) ¥k 2 K, E& T 44 W (10 mmol /L N-(2-5
Z B W 8E-N-2-Z, %51 8 (Hepes) /NaOH,pH 7. 4,
140 mmol/L NaCl, 2. 5 mmol/L CaCl,)$, % 3T &
BB, S5 AnnexinV-FITCHIPIEZEETE
B 4L ¥ E 15 min, W 40 M , Cellquest 437
KEHT.

1.2.6 RT-PCR B ¥ % & & & 5 (SPC)mRNA
Fik . TRIzol —35 B # B AEC1 B RNA,cDNA
BIHAREANE R BHAE, PCRFIYH
Primer premier 5.0 HfTi&it. ¥ 1% SPC EHIE X
#B|Y/F 5 R 5'-CAG ACA CCA TCG CTA CCT-
IR XESWHFEF K 5-AGC ACT GTG CCC
TTC TTC-3' . §-#M=4 K% 248 bp;B-IEEH
(B-actin) IE L 88 51 ¥ ¥ ¥ & 5'-CAC ACT GTG
CCC ATC TAC GA-3' , R X #5319 /%% 5 -TAC
AGG TCT TTG CGG ATG TC-3', ¥ #=H K /b
3 400 bp, PCR & [ %&44:94 C 4 min,9% C 40s,
60 'C 405,72 C 60 s, A% 2 & 35 1MER. BT
72 'C 5 min, ¥y =Y A 5 ol FIRBERATH
K BRAFTRES T WE=YRE MELT Y
i AME,LLSPC &5 Bactin KW I A EHEEN
SPC mRNA WX & & . 8 MEELAEE 6 K.

1.3 FitESW-BREUBBLHFREEGCEIR
7N B F SPSS 13. 0 GEH 3R 1T G 3047 BB
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#£1 HEREZERCGRP FHx AECI MG RRAT HER (z+s)

| BA% MDA(pmol/L) TAOCU/L) SOD(kkU/L)  ROS(%KIMEE) W (%)  SPC mRNA
B 6 1.18+0. 15 15.16+1.98 40. 89+5. 50 25.974+2. 41 3.31+1.57  0.74+0.02
[ ¢ 6 2.0830.17* 9.56+2, 37* 24.01+2.54* 46.724+5.20*  14.441+2.25*  0.48+£0.02°
# % CGRP 4 6 1. 32+0. 05° 14, 7542, 24° 35.934+3.28°  32.57+3.30>  6.711.00%  0.64+40.03°

®E CGRP Z&kHHiMA 6 1.9540. 13° 10. 714:2. 89°

26.7313. 41¢ 45.91+3.49° 12.47+2.50° 0.50%0.02°

¥ HESHHE, P<0.01; SHAA LK, P<0.01, 5% % CGRP A H#,°P<0.01

AHPUBRARRRTEIR ARRELSH L
BRA:BE,P<0.05 HEREHIHF¥EX.
2 4 R
2.1 60%EEXN AECI WG . BEENE
ER.ERAMMERERI L FESREK . ERE
B RNEE - AREEREEHEREETE la); |
S AEC 1 B4 K, M4, BB K, HRE
SHARBR(EAERE b)), £1BR, 5354
b3, & 40 MDA \ROS K- R4 M f - 8
F# M TAOC.SOD /K ¥ & SPC mRNA Fik¥H
BEEIE (P ¥<0.01),
. 2.2 CGRPXI AECI M THIEM - EE¥UEER
R.E5FEHALR,HE CGRP AHAMKERE,
HAESSKEAMYNEEHTTE 1c); i & & CGRP
ZRER AR RS, RRYEE.ERKAR, B
EraaupEemildld. 1858, 58K
41 H %, 5 & CGRP 41 MDA .ROS., 4 ft i 1= & 14
BERAE, M TAOC,SOD K ¥ % SPC mRNA £iA
¥ B B8 (P 35<0.01) . B & CGRP Z{&#EHHM
HAE5REALEERELE T EE L (P #>0.05),
3 i #

HEEHRGHTERESRARRERRE
B () 4 ) 4 36, S TR 4 i B9 B 48 A 4 R R R,
BAER AEC I A FHX#ERE, REEANGIR
LEEMARHREB L REBHAFENESHE;ME
FER AHEBEFR.BTHEATMRTE REWY
W AEC I WL . BB HERHIREETM
AR NTTREFEILTRENZXSERE
BA R (BPD)S, X 7P 45 B9 4R 4= Bl i & ROS 1
H5I XM —RIBE, B B S AL 40 Y B T
B2 DNA S R AR ES %, A
ERNAREMREEST . B TE=LAALRE
(AOE)REIBARUREREMNBH FERE
AL R EN MG GBS, Bl HHEES
AR EES &R 5,

HRTEANA S BENEXHEE R FIA
1 5026 By BE AT #R 9 B U, B 7 B R B 1R A5 O

FPLMERH 85 HA, HAEF 24 h LA b, bR IE
R ERDKETEE A EKER, APFRPE
F60% M E/ER 24 h, NERSIT IS IR M B ZE S A
Es¥. g/ ErKF. ARAFERAL.SPC
mRNARZSHTEHHETHR  BRBEBT 0XEASX
%24 h AT SHE >R E%E AEC 15,

CGRP & —Fh 2 pi JR 3 #  R MG R 0 By K 36
BEHAELFTFREPNFEEBRNET KLE. A
SH2RERE . BEFERTRIAK CGRP RE
MEREER B—MHHRLATF. BEEBERE
CGRP ZEHEM AN ZABRN/PMBRER, KA #
B/NRIT S B IS 1, W4 ROS B4, A 1T
SR M5 K % B CGRP cDNA # &
BB AS4O Ak FEHTRL CGRP, AT 8
EREA MM R-18AL- 1) B R IL-8 43 K 40
M P ROS A& R, WAL R B/R,CGRP TH
J& » 4 &9 MDA .ROS 8 & 1%, TAOC.SOD B 8
WE . AERGERERREE,. H AECIHTXT
P&, SPC mRNA =ik i 24 3 3 2 A 75 500 BEL ot
CGRP WERE, L RBEPEAVEEBEE. BA
CGRP T LA AEC I g {45, B 49 IE
BABRYE KERTHEREIREAKRAF AL
BEKF . % ROS £ BRLHM .

HE60XEMEA 24 hAIFHE=R AEC I
B, a3 2= )LERARE;CGRP A #H4 B8
AL, B E R AEC I BEPEAR.
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HEIFETEY kB EAMBIONEEREF-«B BREBAMNEAT S BHMBRE

T EAL Y BN Y MIE R Y(PPAR-DR—HEARERRETF. FHFIMES PPAR-Y Bilk, 22k 8 5F Fu sk @ /B
EERGLRERPRERRAER. BE EERFARMRTHEIIRETEALEHREREOYR. HREMRBBEHEKR
B it 7 {3 3L - #5930 Bk FE (MAP) [ £ 50 mm Hg(1 mm Hg=0. 133 kPa), # Rk M AR 2 MR, & 0 J5 3 h, B 3% B4 g0l
B, EFBRREHES/IH, 2XRBEEAEHFETINEA mg/kg) MERN . LRLBUMLENMAP, E%/5 3h,%
SEMEAFAAGEEGTHN. GREBR . FHEFIFHEERET AR MAP, BEET S4B X-6(IL-6).IL-10 MA LA RE
HEA-1 AL BB TH PR ARBENNRG . FEFIFLEES EMHZERE T-«B WH (B EO MBEEEN
T8 IxB-a B RERR, R H T 8% R E F-«B(NF-«B)DNA #4 . F# 7 BlHl 1B F A W8S YL 3 7T 82 PPAR-Y
FNEM B EAMMEEARANER FREMNAN, FEFiIFERBRDERRKRGBRENNE G, KOG TS W

#T kB BEEME A NF-«BERA XK.
% 34,4 % 4 (Crit Care Med),2008 - 08 - 28( & Fi&); ¥ &, ¥R

ZREAVBENERNEARSIENRENEMRR

ERFAFAAL ABARENUR. AW KA KBERERTERPEANAFE., BE, LELORFARTR
TERRGHRREEMBETHEMBNEA. FREAXBHENLS Y 4 - RA B o=DFREMLBREN  ZHARA
(A r=10AFEER 1. 2g/kg; HRARAT MG R BESH KB HE. L E.12 AXRSTERFAIL,10 AR
BAZEE 1.2 ¢/kg(N 4D, FRERSE 8 dATEHY BF . FAIG SN REBENALRBERE. GRER, VAR
B AKEEKEEE; MoKk, EEATERARAOAREE FRELFESUERER ARBERT VA, VARR
FARKBEEHAFIIRRE: M EREAERENAMBERT VA, ERXBBTHREERDARBETYEHES. H

HHRENY ERREREE AEARG—ERBR2FREERRSIZNEENRRBMNBT I BAANENE.
% 34,4 ¥ B (Nutrition), 2008 - 08 - 25(¥& FJ&):; A &k , F &

B 1 B o 0 L 0 B E M A S A S AL HLR CD14 A CDod RIS A0 X B

RERBHFARBET PHRMRAEEAROFRIES CERBERENES FANAAAREN0EZR
HEABIATS 24 h 2 PUPEA o MR I AL B AR R A T W R ), E M T SE 4 R 5 o v R 40 U D B 40 IR D64 SR B AR IR 53 4L
HFECD. BANBEEBHENRIRE I URBENFEATHLIN. ZRER HRMBRAAGHE—1 24 h, PR
HRER AR B, R A FRE . S 8E M (PMNs) IR MRS HHR CD64 MEXA R - AHATRERRE. Fngit
47 % 81 ,PMNs 0 8877 2 % W72 15 (U8 /988 B % . PMNs BB /1<<37% K9 % PMNs MR B AR CD14 RXREME, |
JE R B sPMNs W AE S >37% 8% PMNs MABMME CDI4 XA R K, HERF. SEMNASHEIRRENERAIRE

L PERARERE AL, LUTRRPENARREN—FER.
% .4, % #% B(Clin Exp Immunol ), 2008 - 08 - 22(, F &) ; # &% , ¥ #&
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