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BITASETRRESHEEHOCPOAFHNEXRERRGEM X RASTEREHRL K, LNABTETFHE
$LPS3hFHATFL-NA20 meg/kes WAL MERNABL TEREHRTLK. 6 h FLAFHY, RIWAR, AR
AN E AR REEEY RAEXEL ASP-A)mRNA F35; ARAAREARMBARARATE; HE
F R % 8 B 525 32 (Western blotting ) #l KA MG R LM A M E OB 3(caspase-3)EARZ  HABEAL
B WE Bel-2 fl Bax BEARK., HR SHEAHLE,EHYH SP-A mRNA RERAE(ADEITB TR
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(A{8:298. 64+37.11 | 110. 24+14. 35) .Bax BH R i5 (A {H:0.145+0. 011 £ 0.076 0. 010V B FH &
Bel-2 B #i5 (A {H:0. 064+0. 011 k 0. 073+0. 009) #l Bel-2/Bax W {H (0. 44740. 086 H 0. 976 +0. 157)Bf
BTHGY P<0.01), SEERIA L, L-NA 3574 SP-A mRNA FiA(A{H:0.085+0.015) M Bel-2 EEH %
3% (A {8 . 0. 070+ 0. 087) B B 14 3% (P<<0. 01 1 P<<0. 05) , {8 40 B 4 1= %8 ((20. 67+ 1. 35) % ) .caspase-3 H H
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[Abstract] Objective To investigate the effects of N°-nitro-L-arginine (L-NA) on pulmonary
surfactant (PS) and pulmonary cells apoptosis in lipopolysaccharide (LPS) induced acute lung injury (ALI).
Methods Twenty-four male Sprague-Dawley (SD) rats were randomly divided into three groups: control
group, model group, L-NA group. Model of ALI was reproduced by injection of LPS 5 mg/kg via sublingual
vein in model group and L-NA group. L-NA (20 mg/kg) was administered in L-NA group, while normal
saline was administered in control group and model group 3 hours after LPS injection. The rats were
sacrificed at 6 hours after LPS injection, and the lung tissue was obtained for measuring the expressions of
pulmonary surfactant protein A (SP-A) mRNA by in situ hybridization (ISH) method; meanwhile, apoptosis
rate was evaluated by flow cytometry; the expression of caspase-3 was evaluated by Western blotting
analysis; Bcl-2 and Bax were evaluated respectively by immunohistochemisty (IHC). Results Compared
with that of the control group, SP-A mRNA (absorbance (A) value] in the lung tissue was significantly
decreased by LPS (0. 0714 0.017 vs. 0.11340.021) in model group, apoptosis rate of pulmonary cells
((35.04 +4.57)% vs. (11.37 & 3.08) %), caspase-3 protein expression (A value: 298.64 £ 37.11 vs.
110. 24 4 14. 35) and Bax protein expression (A value: 0.14540.011 vs. 0.07640.010) were significantly
increased, Bel-2 protein expression (A4 value; 0.064 =+ 0.011 vs. 0.073+0.009) and Bel-2/Bax (0. 447 +
0. 086 vs. 0.97610.157) were decreased in model group (all P<{0.01). L-NA was given at 3 hours after
LPS administration, the expressions of SP-A mRNA (A value: 0. 085+ 0. 015) and Bcl-2 protein (A value.
0. 070+ 0. 087) increased markedly, compared with model group (P<(0. 01 and P<<0. 05), but there were no
significant changes in the pulmonary cells apoptosis rate ((20. 671 1.35)%1J, caspase-3 protein expression
(A value; 268.75+ 42.56), Bax protein expression (A value: 0.142 3 0.012) and Bcl-2/Bax (0. 498 3
0.069) between L-NA group and model group (all P> 0.05). Conclusion L-NA had no effect on
LPS-induced pulmonary cell apoptosis and had no effect on the expressions of caspase-3 and Bax, but L-NA
can protect the lung from LPS-induced injury by up-regulating the expression of PS.

[Key words} NC-nitro-L-arginine; Pulmonary surfactant; Apoptosis; Acute lung injury;
Lipopolysaccharide
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24 R 4KE 220~270 g(H AL E LR PP LR
Bt, 3 # 4B IES . DK0506-0041) , ¥ & Bk FE YLK
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LPS(Z#H Sigma AF =), AR A EEHE ALI #
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LPS 3 h 4 ¥ L-NA (% H Sigma 2 8 7™ &)
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1.2 BWHBRMT %
1.2.1 R %0 MM 4A% + SP-A mRNA %
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Rk EHRRARERABET. SP-A R R
HEHRELBARRE. UARAECERFER
BRHEE. RARYER K% HIPAS-2000 Bit#
VBB 33 R4 4 H1 SP-A mRNA R, 8K K
BEHLERL 5 YL EF , BB L B (A E - 1E.
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1.2.3 Western blotting B il X & & B iG R H: LB
HMREEM 3(caspase-3) B AR  AEARBR
HTHARSK . BO . REFRNEEBKRE. EA
W2 Tris-H 2B+ 5 £ 581 (SDS)- 5 7 # Bt
eBEE I R B R A 4 AR, it B-BE MR &L
ZE (PBO® R, FMEAELSHA, BFMA
caspase-3 —H{ (B # caspase-3 BATLRER K, 1 ¢ 200)
4 (PR 1gG,1 ¢ 6 500, # 4k % £ H Santa
Cruz AFI=M),3,.3-“HEKEK (DAB B B)F
b

1.2.4 HREAHLERN Bel-2 M Bax . AP R-F
AE-SEAYBESYDABORMNERERN &
#1E,DAB B, XE T W% Bcl-2 #1 Bax EHMH
HARREHFEARE, —3 Bax.Bd-2 Y RHE
RS, S EAYBIRCHEE B R SPYRA
& % DAB B 6554 3% H Santa Cruz 28 ™ &.
1.3 S0 . BRUBBLIREECEDR
7R 15 i SPSS 13. 0 # {4 # 47 one-way ANOVA K&
Dunnet -+ 5 ,P<<0.05 HERBHRITHFEX.
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2.1 L-NA Xfiti#if5 /5 it 4 4 SP-A mRNA ®3X
MW R D FBNETERER, M RAKXREA
SP-A mRNA RZZ £ E . ERFHEAHR, TERET
TR EE AR FRE AR, PDXIEKN
Clara 4ifith 5 —~HER B FRY; B X LPS 5,
PG SP-A mRNA RS HBERRK . BECHEE
R, ZERSFTNEHERITHEREIN AES
7R,L-NA 4 SP-A mRNA MMM R LI RERNA
BERERP<0.01),

2.2 FHGEARATERELGED EHHAaK
TR B R A A B (P<0.01);L-NA 448
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%1 F4HAKEMY4 SP-A mRNA 35 41 1% # caspase-3.Bcl-2.Bax B [ %35 K& Bel-2/Bax H (B B (xts)

caspase-3(A {f)

Bel-2(A ) Bax(A ) Bcl-2/Bax H.{H

a3 FHYWP SP-A mRNA(A ) W%
%t A 8 0.113+0. 021 11.3743. 08
Sk 8 0.071+0. 017 25.0444. 57"
L-NA 4 8 0. 08540. 015* 20.67+1. 35°

110. 241+14. 35
298. 64+37.11°
268. 751t 42. 56°

0.976+0. 157
0. 447+0. 086*
0.49810. 069°

0. 07340. 009
0. 064+0. 011*
0. 070+0. 087°

0.076+0. 010
0.14540.011*
0.14210.012*

¥ :SP-ABREFEEYREAAEA Ascaspase-3: RABME R L EMBE A 3, L-NANC-HE-L-HREM,; 5x RA LK,

2 P<<0.01; SH A A 1.8 ,° P<<0. 05,°P<C0. 01

2.3 {55 caspase-3 BHREMBHL(GE D
Western blotting ¥ ¥ 45 8 8 /8, # B 4 caspase-3
EAFEIBEX HAY BB (P<0.01);L-NA 4
caspase-3 AR X SHEBA LB LHBEL.

2.4 BfR)5 Bel-2 # Bax BHRBER(FE D
Xt 410 W, Bel-2 #1 Bax BAMRMHAREL, T E
MM SE LEAR, REMARBAERE. S5
BMAWS, BEH Bl-2 HEAREZHE RS,
Bax FH ¥ 40 g & 1% B4 8.5 i , Bel-2/Bax H{HBA 8 9
/N3 P<0.01); SR 3, L-NA 4 Bax [H#E
i Bel-2/Bax WETH BHE.
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FRFI AR AER B . L-NA B(# ALI B PS RE M K M
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M A0 B b B AR, e b B 4 R A I B A
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Hin, S EMBERBIETR. KEKEARF
SR GREEEL ERER/ RN FHE,
HRBAFRABH TR, GREZEDBTES .
LI B caspase-3 BRIMATHT MR EEH T, EdR
¥ caspase-3 EHRBABAT-RE. HRREA,
ALI B i 41 4 caspase-3 33k 8 % 3 O, B R
caspase-3 HyIELFE ALI R P HEEIEM. Bel-2
0 Bax ¥ % Bel-2 EE KK R A ,Bel-2 R R HAK
BRAEARA T PERNR— T EEERNHEE
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caspase-3 WIEMAREE CHBEMNH ARAL,
i Bax ] i8 3 #0 &l Bel-2 By AR K M 1.
Bel-2 5 Bax I H M - MIERA A UL T B &
REWEE, W EES Bel-2 5 Bax B HEA XU,
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Bcl-2/Bax HifHEA B T B, 38/5 Bcl-2 M Bax 257
NEEEMRG; 2T L-NA FHEHAS Bax £
AR Bl-2/Bax WIEHEEBAKRLHE Tk,
caspase-3fIF AR AP T- Rt XHB L, XN
L-NA ] #8718 o 110 %1 it 41 23 40 a0 1 ofe o 48 i 43
iR, AN AT HEXEE Bax i EH B R W,
L-NA % AL1 F—E W3R e F L (e BILE S8 m
ALI B PS B 26, XA A iS5 MR T REFHE
BT .
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