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ZXOR* HAIX AEFE E O Fa E B X fh
(Hrl RHEE R 27 [P 22 B M I VP IS B2 LR I 430030)

BE  FiTHRAEARARZRGME AT A LR mRAECID) . A 4 e (LFs)3E 74
Fo Bl 6 H o A B T BR(RA) SRR A AL, B 5 & AR KR K369 16 8. AECII #= LFs
AR A RAKEAFHH X, KA AKX @RRKRIZE G V-PL WART)40 AECI 4= LFs T, West-
ern FP AL AECII 38 74 4 I AZ 3R (PCNA). p53 & caspase-3 & ik #= LFs PCNA & ik, £ R A I
()5 FTAsTBIE, SREE 120, BIKEEG V (+) PL OFBEIEEE V (+) PI (+)472 AECII £39
B FH5(14.4121.15 vs 2.8020.19, P<0.01; 61.07+3.06 vs 1.49+0.11, P<0.01); RA s T AR E T
AECII 3fét. ATAAIL Y, AL THEHZARETREKEA V (+) PL(O)FRKES V (+) PI
(+)4F% AECII #£(8.04+0.79 vs 14.41+1.15, P<0.01; 27.57+2.32 vs 61.07+3.06, P<0.01).(2) & %..
RA 3t LFs 356, AT AR R HH.(3) S AEE 12 h, 92 HEK AECII PCNA & i&(P<0.01), 2 #4%
4 p53 (P<0.01)#= caspase-3 7& 1 K FX(P<0.01) & i4; RA % il 5 A A E T AECI PCNA £k
(P<0.01), T p53 #= caspase-3 /&1L K B AL (P<0.01).(4) & A.. RA #f LFs PCNA A A LR
ok, hbitw, SAEE, $HAECH K BAT. IR, 32 5|74, B ot, LFs 72 #omik ),
AP et & BB F ) £ MAT A TRAFRARMMARFF EMGETRZRE; RA BT K
AECIH AT . 3Lt & B R15 LA RPAEA

KR

R IS SRR VR BT AR ) L 1R o P it (HC I
[ e S AR i ] B0 R LG HAE B ) LS U IR
H /A~ K (bronchopulmonary dysplasia, BPD)[1] & 411,
TR, e Ak B T8 i v 1) B 1 32 BHL
By g Hul b . IR i B PRAG. BRAEHKR, 5
BPD ) LIl 0095 B AR LAY R, $pske
SRR T RS 2 RAE N, 7 BUIMT B 40
P SZ 4l R L AR O IR A . R T, B - B A
J3# B T e 52 43041, T J5it RG24 A0 B 1 Wi v JEs S 4%
B, I AR IR ER DU T I, (e (i 4T 4E 1k
)R AT,

Fiti s 1 5 20 B 3= B 129 1 5 40 e (alveolar epi-
thelial type I cell, AECT)FI 11 7 I 7 40 ffd (alveolar epi-
thelial type II cell, AECIN)41/%. AECII f:filiN 3 5
T4, A L R A A 0 18 5 ME i@ 12 /2 AECTT
WA ITHE I ) ABCT #e4k, TG it B F8T - 2
W LU R S b . eI A B A s Rt iR,
JIrs 48 L F) 5 5 A R T AT O % 2 i DR 3R ARG AR A

e o PR I LR W PET A 9 5

WKW, &Rk 240 DNA #ifl, 5%
PRI FN I 2R 1 pS3 A BT Uik DR ek, {3 4 i ) 30
FEYE T G /S 1, LIF)T DNA 165, 45 DNA B Nk
Ih, WSS 40 B R AR T e

4 R (retinoic acid, RA)#2 VitA ZEAEPEAN ]
FEEEMER . FFRIUESE, RA AMUAEIE#E R FIIK
B VL T B, 3 R A 33E Rl i A1 B4 s f s B2 0
FEB9, 45T HNETE RA AT GG E5 4 . BRIt 4T
YELLFRRE, XA K R s Ui A R DR R 0o
AECII Fffi 54T 4 4l ffd (lung fibroblasts, LFs) &2 5
i 53 0 1 25 FD P b 1 BN A L, B4, RA K
Hli 4540 AR BB SR A A i . 3
AT A R? HATM AT

A HIF 7% 38 Ok 2 o7 i A & R R AR R A W
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AECII F1 LFs #8, R A 40 iR R (KB 1 V-PI
KARIC) K AECIL Rl LFs A T-1%5 5, Western E[JiZF
Kyl AECII 458 40 Ml % PR (PCNA) . p53. caspase-
3 KIALL K& LFs PCNA K&, £ RA X m EUtii 4
RAPE B AT AL, A I R N S PR R 4

1 MRl5RA%
1.1 EZEiRKF

A TR 975 (eagle’s minimal essential medium,
MEM). M. DNA B 14 Gibco 277 IR
2 [M1.7% (fetal calf serum, FCS) AWV =R =D H 5 E
RS 77 & TV R ES . RA 4 Sigma 28 777 & 1B
M R HESE N B i N PUR BB a1 -
C(surfactant protein-C, SP-C). % J¥ 2K [ (vimentin) ¥
SLBEPUAR. PCNA HLofEHifA. caspase-3 Hiogf&
PUAFIBAR o S B AR (R E P/ R P14 Santa
Cruz A 7% &b /N PUK R pS3 A1 B WLsh & (B 5L 7
Pifhkl NeoMARKERS 2 &) 7= fi; SP #1 DAB X7 &
HdeatH AR AR RA R = i B T V-FITC
Kit 1 PI & BD 24 5] 7™ ift; ECL 854k 22 kO B8 R
ik Pierce 22 H] = fho
1.2 BAR AECIIFILFs FRIEFRLETE

%119 K ~20 K(E AR 22 K R AECII #1 LFs
I JEAR S TR A I S ST H T VAT U0 ARUZ
PhiE AECI fa b br itk 450, SP-C M & A4
A& AECII M1 LFs g hhrEtE R A KA %A
k2 SP %A SP-C i 88 (1 (AR IR EE X Ay
1 1100)&KE. B4 BB Z NMEFAEDD,
1.3 EMIEMTT)EEN RA XFIEE AECII #1
LFs S EARRETFTIUREEE

KU5E A, ¥ I AR B AECTIRI LFs 17 %41
FOARBE K 1 X 1054 /ml 38T 96 LR, FF4H A&
2 70% I ARAER, s AT AL, B ExT R EE
FIANE] RA WEZH(104, 105, 105, 107 A110°® mol/L),
W4 ZI; THFR12. 24, 48 172 h I, %
BRI, RFFLINA 10 pl 5 g/L MTT, 445 E 4 h;
FEFLIA 100 I = HEHAZ 1L, 423 15 min; 450 %Y
ELISA-Reader B b5 570 nm KA IO, LAXT
T4 L3S )4 100%, 4% 1 IlElR =1-(24
YIERR G — 25 1 %o R AR O 1 )/ (B 1 5o R 2 R
B - 2 L AR S X 100%, vHEARIRE T4
M A KM, Hk B JE A 7 B RA TR
1.4 K¥4r4R

JEARIR B AECIL A LFs 4 K 2 WL (LYK R
J&K 80%) I, ¥4 5% F7 I o 35 SR MR 7% 2% FCS 1
MEM, FEBENLY M 4 4 =4, T +RA Y. &
AAFEE +RA Y. H, 25 +RA LRI +RA
YIERFFW P IS A LMW 1 X 10° mol/L RA, ¥
AR LS SR NN A AR TR R B TR e K
ZiE. B 37 °C 5% CO, 7N E 30 min J5, 45
AR +RA AE T30, A4S +RA
I LL 95 % 0,-5% CO,(5 L/min) 10 min, #R )5 % 5,
BEEFRADIESR 12 he Hh S 4I7 G R4 Rty
1 CYS-1 7 s (g 5 8 2B ACR T )AL
RE IR R B, UK AR T 90 % MIFEA 37 L0,
1.5 RSN AECIL #1 LFs AT

SRIEESA. mEA. TR +RA AAEE
+RA A J548H: 3% AECIL I LFs % 3 )i, 0.25% & A
At 154¢ 10 min, 10% FCS MEM £ 1131k, 1 500 r/min
B30 5 min; [AIRFICARREFE LIS, 1 500 r/min #5005
min; 5 95 350 2 4l LTV VR s PBS FE MR, 1 3
IR, BL(12.5~30)x10* 40, 1 500 r/min 250>
5 min; 250 pl 256 2% MR B AN MO, U EE AN Bk B
(2~5)x10* /> /ml, HX 195 pl 40 fL B, A S ul I
F|AV, I TNEYEER 10 min; 190 pl 45 &M iR
VR4l —i, 1 500 r/min 2.0 5 min; 190 pl &5 &%t
TR R, A 10 pl PI; by 4npi . 45 5
Wr: 22T S BRACKR IE W R UIREC S 1T V(-)PIO)], £
TSR BRACEE S A T4 M (IR B 1 V(+HPIO)], A7 L
S BRAR R M 108 1 40 MO RN SR ZE40 M [BEEX 2 1 V(+)PI
()], A LB BRAC A0 M e e R o LB B PR 45 £ 4
UBHK & V(-)PI(+)].
1.6 Western E[if#& AECII PCNA. p53.
caspase-3 F21% LA K LFs PCNA %Kik

i AECII Fl LFs $& 508 19, #& 55 0K3E fin 50
ng 4K F 3T SDS-PAGE, T2 i #4688 T i MR 4T 4k
FUEME b, RSB 2 h, IR N BBTR R
PCNA. p53. caspase-3 ¥ B WLzh & F1—Hi( AW
WY 1 1 400), 4 CIRAE LA, TBST ¥ 4 1K,
JIAH B () BRAR G S AL B A (1)~ HT(1 £ 2 000),
ECL Wiosfb = KR A RF LA 5 s~5 min. FR415E
KEADHEE 3, FIH GDS8000 1%/ #T R4
(Pharmarcia) X i F 4k 5 BEAT 6 S F 4, LA 4l
PCNA. p53. caspase-3 5 B VLB 165 & Al
Gy AER SR “17, X & Fe bR B AT R I S 1R S
.
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1.7 Stz
i LA s &S, K JT) SPSS12.0 #A-k4 1 )7 2 4)
HI(ANOVA). 1 K546, P<0.05 A b HAG 7= .

2 %R
2.1 AR AECIHIF0LFs F{XiZFH. XER—%
W 5=

4%, AECTI B LFs 200 4351 4 (94+2)%
(952 1Y%, KWl il S oF R 1), 7854
0 AL WO NS NBA a, 260 N 2 H A e
e, B, TP AN, LR AR KR A
BEB T GGG, vy AU A RALLEE N %] I i
LRI ICA BT, b KARSA R, BiF4IE £,
DL S ALAECTUIL M I W, (1R 2 50 ) AT s
AR C+RA ZHL41 )G W & o .

2.2 ARELKE RA FRAKPEER AECII F1 LFs £
=AU

MTT £} Y413, 10 4 mol/L RA 4 P Bl i Jfu 34 H.
AT Y ECR, 24 b PR 48 25546 T 2 107° mol/
L RA {1112, 24. 48 F172 h &I [a] )5 %f LFs A1 AECII
A KAEEE T 11% . 34% . 15%+ 8% F125% .

(A) (B)
i
& @ wm &
B |
# %
J .

30%. 19%. 13%; 10, 107 H1 10 * mol/L RA %I
PRI [ 34 BF ) A A AT W S ARIAE 100 EL 10 ¢ mol/
L RA 71 12 124 h ISFa] 5050 AECTARLAT 54 J3 i 10 35
BEAE AL, HARAIEI A4 0] -7% I -10% . HE1t, 3%
I 10 © mol / L RA 10 |- ik Ll 4 ) 2R 97
(K2, E3).
2.3 5%. RA MBS AECII #1 LFs AT /Y%
i

KA TV 4 PLAUR I, I LA IS il
KW, B AL AR, el 12 hy IR 1T V(+)
PI (-) MUBEIBE 171 V(+)PI(+) b5 il 1 AECIL ¥ i
TFi(14.41£1.15 vs 2.80+0.19, P<0.01; 61.07+3.06 vs
1.49+0.11, P<0.01); RA X[/ { %% ~ AECII 3R 4E.
PR T sy, (E) W IR s s EE P IRECEE T V
(+)PI(-)FAICHE EH V(+)PI(+) A5k il (K] AECII $4(8.04+
0.79 vs 14.41£1.15, P<0.01; 27.57+2.32 vs 61.07+3.06,
P<0.01) (& 4).

fi%. RA XS LFs JRA0. 1T oW W14
5).
2.4 E%. RAMWBER AECII PCNA. p53.
caspase-3 FKiZHIEM@FAXT LFs PCNA iz #2010
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Fig.1 The identification of primary fetal rats AECII and LFs
(A) The primary fetal rats AECII (gestation 19-20 d) were cultured in vitro for 48 h and confluence (Contrast phase microscope, 100x); (B)

The primary fetal rats AECII were cultured in vitro for 15 h and grew in island-like. The expression of SP-C was positive (DAB staining, 400x);

(C) The primary fetal rats LFs were cultured in vitro for 15 h. The expression of vimentin was positive (DAB staining, 60x).
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Fig.2 MTT detected the effect of RA on the growth of AECII
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Fig.3 MTT detected the effect of RA on the growth of LFs
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Fig.4 The effect of hyperoxia and RA on AECII apoptosis

(flow cytometry)

(A) air 12 h; (B) air+RA 12 h; (C) hyperoxia 12 h; (D) hyperoxia+

RA 12 h. Compared with air 12 h, 4 P<0.01; Compared with

hyperoxia 12 h, * P<0.01; Compared with air + RA 12 h, ® P<0.01,
P<0.05.

Ly AL, el B R 12 h, W] W FRIC AECIT
PCNA #1X(0.27£0.07 vs 1.00, P<0.01), B & m
p53(3.79+0.36 vs 1.00, P<0.01) /1 caspase-3 7% Fr
B(21.34+1.80 vs 1.00, P<0.01)#ik; RA X 25/5 2%
N Bl AECII PCNA. p53 Fll caspase-3 i {6} B &
BTG WM (P>0.05), HWIR 1 m 4 &5 R
AECII PCNA #i£(0.67+0.07 vs 0.27+0.07, P<0.01),
FiH H p53 (1.47+0.45 vs 3.79+0.36, P<0.01)Fl
caspase-3 71k 1 Bt (8.83+0.63 vs 21.34£1.80, P<0.01)
Kik(E 6). % RA X LFs PCNA ik L B 5%
(7).

3 g
AHIFFE & RIS T, FP= A K B A

Annexin-V(+) Pl (+)  Annexin-V(+ ) PL(—)

Fig.5 The effect of hyperoxia and RA on LFs apoptosis (flow
cytometry)

(A) air 12 h; (B) air + RA 12 h; (C) hyperoxia 12 h; (D) hyperoxia+
RA 12 h. Compared with air 12 h, © P<0.05.

Jk i i, IS )5 TUNEL FH 40 3% 5 3% i, PCNA FH
PR 0 BH S ok sl [ IR I R 2 IRy D L s
K, WSR2 ) T 358 0 RO B0 1 o 40T 5
it 1) 5 P2 1 52 LRt 96 4 ot T ARG 2ol R it o
ﬁi /é[ 131

Ry T A A e W AN R T R U A
AR, FRATTRE AR SRS F2 1K) AECHL RILLFs BT T4
WMo BEECH TV OTAS W A0 P8 120 A IR bR 2 -,
RHAERE L 1 V-PTSUE by i nlEE U108 14 5 s
UMW 7 i 1R B QU P I R T
12 h n] 35 AECIL R AT RURAE, 15" (2L,
i AEU AR R R A L [ B 1V () PI(-) R
WA RSEA LI ER B 1TV (+)PI(+) 124 Wl # T
far; AH O LFs 120 SRAEEILW] W semi . Bifi),
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Fig.6 The effects of hyperoxia and RA on the expression of
AECII PCNA, p53 and caspase-3

1: air 12 h; 2: hyperoxia 12 h; 3: air+RA 12 h; 4: hyperoxia+RA 12
h. Compared with air 12 h, 4 P<0.01; Compared with hyperoxia 12
h, * P<0.01; Compared with air+RA 12 h, ® P<0.01.
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B-actin
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Ration of integral absorbance

Fig.7 The effects of hyperoxia and RA on the expression
of LFs PCNA
1: air 12 h; 2: hyperoxia 12 h; 3: air+RA 12 h; 4: hyperoxia+RA 12 h.

BATH GBI T () B R AT caspase-3 AT T AL
MW EHFEW T, caspase-3 LA (32 kDa) JE AT
TR, TR B, T REOE, TS
caspase-3 AN KW FE(17 kDa)FlH A~/ EFE(12
kDa) 41 i, ZAARAH Y 1 B K UAZ R ), B 4% 5 S04
HT. ARG RER, @8 %EE 12 h, AECII
caspase-3 i1k F B (17 kDa KF3%) Kk /K- 5 & 4
WP A R B 0] 53 AECIL I T:. PCNA
s DNA A8 - 8 — 4B 2R 11, /& DNA S H|A
BRI KRR, RIS AT S w40 i
DNABEE I, -5 m s il 4 i 40 B g SR A 1R
GFAHRPED9, Western ENIZEgh FEIR, MAE R 12
h, AECII PCNA ik B 2 T B, 2 HH IG5 52 31,
i LEs MIASZ5md . 76155 itk & ik #2 v, 4 A i
ToRUAT DAY FAT . KB 14~16 K, i
i i 24 o ] ) 5 40 PO T A AR SR A R R L
WIOSY, AR S5 17 R, AT 4E A0 M 0E T 8 2 3 n S i
3ot 5 il AN i ) o AR VAT OG0, AR IR 28 R (2
H 4 31K), AECI 31X Fas otk HIE T 523549 0 '5
i A B EH /N 3 ) 28K B A AR B ) G ER T,

R E IR #Jﬁ%#léﬂiﬂﬁdﬁtﬁjaxﬁéﬂwﬁﬁ, it
% B /4 AT RO L P T T BU R B e e [
i, AECIT A2 ity 3= 22 T- 40 fa, Jilivf b 5 40 a4 518
2 HIME—IR 122 AECI 395H . iT# - 1n AECI %4k,
MM A Rt e BE FE BT b R A IR S ML BE R . e
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PRS-

#, TN AECIL 8 TS RURAE, 5% B3], S5
SR, LEs P2 0RO, 40 i rsTa g,
FATVA A, S50 w% R, MRl 7 e R B E S
B TR 2L 20 ) 8% TS 13 2 BEL ARl 0 A0 2 P B AEG 7

BN %
B ER VT A KR ROS, X HE ROS W] I

LA M &5 R oy, AR TR YE . DNA Z 3R
Jid %4k . DNA i i i3 pS3 RIK, J&& nl s
L KA. DNA B S RIE T80 eI £ Fh i R 3
LB ARG R R, S AR S, AECII p53 %
K ETHE, KW DNA #i A-{E. p53 i H)—
A T B DAL 20 P ] SR RS P B ) B ) p21,
Joi # ok G/S WK S AR . p21 B3 AT 5 G/S 1
A0 B R 2 RO B T 52 A W) (cy clins-
CDKs) &5 A48 41 M J5 B T G /S 3, FR kil by
PCNA 25440 DNA &0 p21 8 ik 4 i1 4 A 144
FFI DNA & i, el 24 DNA S &, M &4
45405 A PR A IOV BeAh, s A B #R S, pS3 ik n]
BT Bel-2 %K% 1 Ui Bax Bak #i%, — H DNA
1B AR, W A B A 1220, 4526 p21 i
cyclins-CDKs 11 ey U403 47 1 I Y, A 5256 %5 /i
W CHEAT T HaEn,

P, RA nlE kP 2250 24, B I
THE IR AECILI SR, {8 4t Be il B 0 ol A5 PN B G
Y HIER . ABFST MTT SE5 &, 106 mol/L
RA X IE #5551 ARC 11 A RS RIBVER . thah,
Liu S5 A BL, F p21 J3 50 T X A71F RA 244k
(RAR/RXR) M.y, L ILKIA T2 RA 875,
Nabeyrat 5244} it, RA o] BAIG s 40 5k #5155 5 1) p21 K
1K, FEPU e O A0 R S I . AT 4
REOR, R T, RA W N AECII p53 Fik Al
eI PCNA Kk, A AECIT T, SRZEHT S0k
b, B, RA X % 5 F AECIL A R 1EH
1M p21 A p53 PRF (A A L EENRL N, B4, pS3 (R#

X2 N RA BRE p21 R J5 (1 —Fi A5 4E A,
a2 RA FEIK DNA #i45 M sk p53 ik, 842 RA
BT p53 RIKMEER? ATMAE R, AR
.

Zr BT, S B ER, FEAECH KEFT. 3K
BE, WAGH S22 E, RN, LEs BF 52 s se /N, wikhan
P o} v AR R B 1R 2 S MEAT O 3 BUR BRI L 2 S
BB R A RA B BEIK AECIH T $8%E
MR e U R A R AR E A .
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Effect of Retinoic Acid on the Primary Rat Embryonic Type II Alveolar
Epithelial Cell and Lung Fibroblasts Proliferation and
Apoptosis Exposed to Hyperoxia

Wen-Bin Li*, Li-Wen Chang, Zhi-Hui Rong, Hua Wang, Hong-Yan Lu, Hong Wang, Wei Liu
( Department of Pediatrics, Togji Hospital, Tongji Medical College, Huazhong University of
Science and Technology, Wuhan 430030, China )

Abstract To explore the effect of hyperoxia exposure on proliferation and apoptosis of the primary rat
embryonic type II alveolar epithelial cells (AECII) and lung fibroblasts (LFs), and the protective effect of retinoic
acid (RA) on hyperoxia lung injury. The primary rat embryonic AECII and LFs (gestation 19-20 d) were cultured in
vitro. For the study of RA effects, AECII and LFs were exposed to hyperoxia in the presence or absence of RA for
12 h. Their apoptosis were analyzed by annexin V/propidium iodide (PI) double Staining and flow cytometry. The
expression of PCNA, p53 and caspase-3 in AECII and that of PCNA in LFs were determined by Western blot.
Results showed that: (1) Quantitative data from flow cytometry analyses (PI/annexin V double staining) demon-
strated that there was a significant increase in positive cells of both annexin V (+) PI (-) and annexin V (+) PI (+)
after 12 h of hyperoxia in AECII (14.41x1.15 vs 2.80£0.19, P<0.01; 61.07+£3.06 vs 1.49+0.11, P<0.01). RA had no
effect on apoptosis and necrosis of AECII exposed in room air, but markedly decreased hyperoxia-induced AECII
apoptosis and necrosis(8.04+£0.79 vs 14.41+1.15, P<0.01; 27.57£2.32 vs 61.07£3.06, P<0.01). (2) The apoptosis
and necrosis of LFs were not changed by hyperoxia exposure and/or RA treatment. (3) Western blot analyses
showed that, after 12 h of hyperoxia, PCNA was reduced markedly (P<0.01), p53 and active fragment of caspase-
3 (17 kDa) were increased in AECII (P<0.01). In hyperoxia exposure, RA decreased the expression of p53 and
active fragment of caspase-3 markedly (P<0.01), improved the expression of PCNA (P<0.01). (4) Hyperoxia expo-
sure and/or RA treatment had no effect on the expression of PCNA in LFs. It was concluded that, hyperoxia
exposure lead to numerous AECII apoptosis and necrosis and inhibited AECII proliferation, but did not change LFs
survival, both of which were involved in abnormal lung remodeling; RA had a protective effect on hyperoxia lung
injury by which declined AECII apoptosis and necrosis.
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