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[# ZE] BM % BT 2R (ALD B iy 11 78 _E 57 40 ( AEC- 11 ) 8 14l #4722 1k i 2 21
MG SP-A SR, WTTRTT AL By &% HLHl . 77iE 48 H Sprague-Dawley 4] B FfiHL 43 1 IE
R HRZL R ALL A WS 205 (LPS,4 mg/kg) FES7 ALL AR AL, T8 % B2 7R 5 48 2B B b K . LPS 14T fE
24,4872 h R & ALSE 8 R o BUAN T Il ZRFr i ST L BE A 75 o il Western blot J7 il 2 fili 2 2 SP-A [ 4H
Yo, R ALL24 h i, AEC- T B BiH K, 24 h K 48 h iR /Z/MA (lamellar body, Lb) Z& 3, (&4
K8 BEUAR, HE2S B S0, RS R GEAZHES ), A0 MBS A TR R, FR MRS . 48 h A Lb 2 B RZsyareAE M, ffidd
21 SP-A Zrir Bl X HE4E (24 h i ALL 205 6.52 £0. 62, %8404 5.02 £0.35, P < 0.01;48 h i} ALL 4%
6.65 0. 62, % 214 5.01 £0.36,P < 0.01), 72 h i Lb fii5t, 50 B B 9820, 4 UAZTE S AN, #8531 A
Al 2 SP-A & i TRE(ALL 410 3.87 £0.50, X B4 4 5.22 £0.36,P <0.01) . £5if  LPS B4R AL i
AEC- Il FfiliZH 20 SP-A {)ASAL Ayt [ A6 , i AEC- [T 45347 88 B2 (XM EE B 21 27 SP-A iy (A5G g O e, AT B2 &
A= ARDS (W EE LT Z — [ FE LA ILRIEE,2008,10(4) :504 —508]
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Relationship between alveolar epithelial type II cells and pulmonary surfactant pro-
tein A levels in young rats with acute lung injury

SHU Lin-Hua, WEI Ke-Lun, SHANG Yun-Xiao, WU Hong-Min, LI Juan, HAN Xiao-Hua, CAl Xu-Xu, LIU Chun-Feng,
Ll Jiu-Jun, WANG Li-Jie, SHI Qi-Xing. Department of Pediatrics, Shengjing Hospital, China Medical University, Shen-
yang 110004, China ( Wei K-L, Email ; weikl@ cmu2h. com)

Abstract: Objective  This study examined the relationship between the ultrastructural alterations of alveolar
epithelial cells type II ( AEC-IT) and pulmonary surfactant protein A (SP-A) levels in the lung tissue of young rats with
acute lung injury (ALI) in order to explore the possible mechanism of ALI. Methods Forty-eight young Sprague-Dawley
rats were randomly divided into control and ALI groups. The rats in the ALI group were intraperitoneally injected with 4
mg/kg of lipopolysaccharide (LPS) in order to induce ALI. The control subjects were injected with the same volume of
normal saline. Rats were sacrificed at 24, 48 and 72 hrs after LPS or NS injection. Lung samples were obtained from the
lower parts of the left lung and fixed with 2. 5% glutaraldehyde for transmission electron microscope examination and for
Western blot test of SP-A. Results The microvilli of AEC-II disappeared 24 hrs after LPS injection. After 24 and 48 hrs of
LPS injection, lamellar body (Lb) increased in number, enlarged in size and reduced in density, and the ring-like
arrangement of Lb was present. By 48 hrs after LPS injection, giant Lb with vacuole-like deformity appeared. The contents of
lung SP-A in the ALI group 24 hrs (6.52 +0.62 vs 5.02 +0.35;P <0.01) and 48 hrs (6.65 +0.62 vs 5.01 +0.36;P <
0.01) after LPS injection were significantly higher than those in the control group. By 72 hrs after LPS injection, Lbs
ruptured and were reduced in number. The shape of the nuclei was irregular and the border was blurred. The content of lung
SP-A was greatly reduced in the ALI group 72 hrs after LPS injection compared with that in the control group (3.87 +£0.50 vs
5.22£0.36; P <0.01). Conclusions The alterations of AEC-II and lung SP-A were time-dependent in young rats with ALI
induced by LPS. In the early stage of ALI, the lung SP-A content showed a compensatory increase. With the increasing
injury of AEC-II cells, the secretion of SP-A presented with a decompensation and the lung SP-A content decreased. This
may be one possible mechanism for the development of ARDS. [ Chin J Contemp Pediatr, 2008, 10 (4) :504 —508 |
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AV 4510 (acute lung injury, ALL) F12PE I
W% 5 38 275 & 1F (acute respiratory distress syndrome,
ARDS) 2 JLBH 5 4F I 4 i R - w8 UL ) T TE Y e
TV R BB Z —. [ Ah 2008 4 f 8 95 kL
' ARDS fYFET- %R N 25% ~40% , [E N 2005 4
JiIE ' N 62.9% o ALL/ARDS fAS BRI T idd JE 4
S0 AT 350D S PN 2 00 R A B AR A )z A
ALI J& ARDS [ F I B RERRAR IR R m ok 1
FNAERE-W0CT- 87 1) i =2 T 14 J52 ( pulmonary sur-
factant,PS) dy fifiy@ 11 7 | Fz 40 Jiig ( alveolar epithelial
cell type I, AEC- 11 ) & W BEFEF 20 . AEC-ITFE 4
R PS (13 251 R i 1) 95 B R D TS B AR
Mo AEC- 1T 2548 (1 58 B e sE 5 AEC- 1T 1Y I RE
i 101 7% 4 25 B ( pulmonary surfactant protein A, SP-
A) 2ty AEC- 1T & A0 73 1 30 fili o Js o 38— b Dt
MR, A R Rl e hae , E 2417 T AEC-
T A4 2 /MAS ( Lamellar body, Lb) H1, 85 ALIL i}
AEC-ITHIZHZ SP-A 224k 8 FH B 2% A PN AR LA
JEWFIE ALL KGR HLA FIAR 2B TR T IR A4 1 BEfidi A1
HidE . EETE P R Wy T HGE . AL B
PRE ALL T AEC- 1T 54141 SP-A b ¢ R
WTEBC R o FAA 1RSI T A RO 4% ) ALL i) & J
HERE, A REIB ] ARDS {97 AR M i, $2 % ARDS 1Y
FEE %, /ML ALL/ARDS 1E 8 A7 I IR 6 55 B2 2 9 B
FEE .

1 RS H%

1.1 ##

LPS {1 E. coli (055:B5, Sigma Chemical Co. ) $#
W, SP-A IS ZFEbEHUA, PP 2 FOpEHTA, Santa
Cruz, Biotechnology, Inc. ., Fi§MR 4] 4k 2 i, Millipore
Corporation, 3 MM JE4K, Whatman, Clifton, NJ,USA
2% iR (0s04 ) Wl 7 T35 [, 314 B g (Epon812)
AT HA, LKB B L A T 5 .
JEM100CX- IT %575 5} By, i §#%% ( Transmission Elec-
tron Microscope, TEM) Il H F H 7K,

1.2 ¥ ALl B2 &

Hy ] B B K 2 Bl ) E R L Y T i R A 1Y
Sprague-Dawley (SD)21 H¥44)F 48 H (A sh¥fii H
BARUERT) A MERE (KT 44 ~61 g, BEHLAS Iy BR
U ALL 20, P54 24 )5 24,48 ,72 h 4309 3 N IEA
(WA 8 HAEl) . ALl 4116 iy 5 LPS 4 mg/
kg'® "™ i i ALT AT, o MR T 45 B B K
1.3 ERMARAHI &R ER R

1 10% 7K & S8 4 mL/kg JFRAE SD 4 51, 73 5l
T4 LPS J5 24,4872 h JoTA 45 14 T 8 3 3l ik
WEFE . AR R4 4H 2R T 1k Y Eppendorf 45
RS RFEER - 80 CIUKM R, BN~
M IHZHZ 1 mm x 1 mm x 1 mm, 3F2. 5% 1%
VR XL S, 7E PBS Hh R S sk, FERR AR AR 2
HRT, BRACLE PBS 1 2% M HRER " 5 1 h, 8%
Ja LEERE BE WL K . LKB B HLYI R, 40 B 3L
et BB N,

1.4 AEREREE

K 2 il 20 SO AE ) K 2 b il b (50 mM Tr-
isHCI,pH 7.5, 4345 1 mM EDTA,2 mM phenylmeth-
ylsulfonyl fluoride F1 2.5 mM N-ethylmaleimide) ,1 ¢
ffiZHZH: 9 mL 2 ik . fdi ] Polytron ( Brinkman In-
struments , Westbury , NY ) 2 3¢ AU 2 3¢, 7R vk L # Ik
AR Z121,20 s x5 ¥¢,300 t/min,5 min, [ 22141
B
1.5 ZEASH

HLUK T Lowry 325 I S i 2 2059 5 1) 2 1 o vk
B PAREAEAS O U 25— 3
1.6 Western blot 43 #f

MASLH TP 20 WL B 5 FH 8% 1) SDS i West-
ern blot J5 %2 7 5 M 5E &) 5L ALL I Jifi 41 2 SP-A
A I 20 L FE & 8% SDS FEPIIR I i B
Yk E,120 v 1.5 h, TEE& A 192 mM glycine,
20% methanol, 25 mM Tris-HCI( pH 8. 0) [ L5 5%
BEE, B B ED B M gk 3 MM & 48 ( Whatman,
Clifton, NJ) fSEREF 4 K I, (Millipore 2\ F] $244t)
S0 v 2 h BEFERE 4 °C,3 b FEENEIN G 4
AR AT AE R IBEUESE o T R 21 4E 3R IFEAE 5% A%

RUIRY RO BERRER 22w h 35 PA] 2 h, #3678 PBS-T
Ve 3 YK, 10 min, AYPERZF4E R IRAE & A 1L K
B SP-A Hi/4(1:500) 1) 1% PBS-T H1iF 6 1 h, 43531
1E 1% PBS-T e 3 Ytk 10 min, HAEE I HTIL
ZEMyE (1:2 000, Santa Cruz A F) ) #) 1% PBS-T th
1 h PRI EHiik. #BEAE PBS-T Hroafrist 3 UC,
TERRPERER I ZZ vh i R 7 3 WK, 3K 10 min, J]
B-Naphthyl acid phosphate , o-Dianisidine I Tetrazo-
tized Je 0, Il IRAH . SP-A [ K15 H] FlourChem %
TRARARG V 2. 0(Alpha Innotech 23 7)) #EAT ¢ X
Hibo GUITEERIE T8 SPSS 12. 0 SRR Ab F 1) 3%
BOCEE (IDVs) {H, A3 Z—3Fm .

1.7 ZitEHH

F SPSS12. 0 it iR AT, B SRR A

x s RN, L] L ECR AT 7 2243 B Al LSD 2 (Jr 22
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7)) RBFIE ¢ K56 (J7 224857 ) ,P <0.05 NZERA T

}

>

2 LEER

LIL

/|

2.1 HELER

2.1.1 EFBA AEC- 11 4948 24y ¥
MBS 22 AEC- 1T B I 4 . 1E 3 51
TR RAE B A0 MA% SO W A A A A% Y G
Fi¥ 5], diMa s Lh 2 IRE H 5% B4 5] 1E %, 40
[ SR TS BTG W (B 1A)

2.1.2 ALl 48 AEC-I s #eg £ ALL4
AEC- [T iS5 #4 5 1E 5 6 BRALAH b kAR T 0K
Al BB Z R AR 24 h B, AEC- 1T 2R i 1Y
MAEIHAR BN Lb &4 T #5172 46, Lb %t H
o, ROTHE I, Lh 9% B2 T a5 Ik, 400 A% 22 3]

) ALT 48 h

B1  EEELHER( x10000)

B M. AEC- T 4 1F 5 20 1) %548 3R hnple, wT
153 %d . AEC- 11 P s 52175 BT 1) 48 B A% B A BR 3 K
HeZs s i Lb 3858, Yot vk 45 B34 50 0 0k s
FEANMEAZ P, A% P T A% A~ (181 1B) . ALL 4148
h i), AEC- 1T A9 Lb {25 B AR S REAIG, HEZS 318
5, Lb 28 A AR PR H B 3, AT DLRRAE I B R
Lb™' b Ry 29 TP HEzs'" . 7E 24,48 h,Lb
EIEFORHES B ALL 41 AEC- 11 F8 1 45 A4 B 780 11
TRERFRAE ) A A SRS MU T 2 A i
AU YO ORI STIE 0 o A A AR TR AR /N 355320
i ] — £ ML A% A AT LS A A% (T 1C) o AEC-TT 72
h B4 6 5T P AT O ECAE ) KNS — 1) Lb BR B .
Lb (%5 H W12 /D, 528 MRS i o As |, 41 i
RAAFRAE /N, TS AN B, 38 4 A BB AR, 348 4 o™y 1]
R TR I TR o BT 2% 3040 B
fift, Y (SN () 1D)

ALT 24h

AL EHE AL AEC- T B iyl W AEC- T iR A i, e (0035 BB S0 RO b o 2 i
SR AT IL AEC- T4 /9 L Lb 73 B2 , SEALILI , BoA 251078 Lb JeHEZS B G . 2N MO IR 52 B 5 AT, €l L Miv;

B:ALI 4§

24 h i1 AEC- T HLBE T My 125 Lh B FIE 2, BISFORGEALHES  RFRIE T, 6 B0 i I AG , HR 25 W) S 385tk o ARC- I o LA

SrBE WIS AEC- T3 A= BR , AL s 40 A0 S e, e 0 g 205

C:AEC-TI 48 h B} Lb £ H 34, 3 4 76 40 i A% A

Fl, SARFRRGERHES , 2 B W] AR, HEZ 30, 8 7 22 2 i o At OB AR RO/ IS, A DU 389, e (0 TS vlke 2, S5 e 34 22, B2 JORL

ARBUE R, HBE R I, P 25 A
(ESUR YT
MV:%&?&%;Nuzgﬁiﬂ@ﬁo

2.2 LPS 3}AfiZHZR SP-A #5500
% i Western blot J57EM5%E ALL 4 BUIfiZH 21 SP-
AN OALL 21 5 %) BRZH AR L AE 24,48 h If, SP-A &

D:AEC-11 72 h iy AEC- I AMIAZ I SHAS /N S AN, 380 AN AZ M B, 358 03
SRR RO TR N T o Lb % H BRI/ R BRA Y Lb UK TEZE A A AN, AR B I o L ARJZ /A

BRI HIN, %2 5347 B HHE P <0.01; FLYE 48 h /b
it 72 b SPA W e AR TR

T BB o

XYL, P <0.01, & A WFEME (K 1) o Ml

- 506 -



55 10 55 4 1)
2008 4F 8 11

W E % &L &

Chin J Contemp Pediatr

Vol. 10 No.4
Aug. 2008

ZH 20 SP-A FEAN[R] st ] BE X LPS B S v A, 7E 24 ~
48 h,SP-A 4bF ] & - FFBY B, AEC-T1 + Lb 1
% Hezsan AR RL R 25 5, SP-A 4b TACELBY B 78 72
h, Lb fre ECH WD, S 34140 SP-A B 2 T F#,
SP-A Jib FRACEER B

*1 FHEMALR SP-A SE0LLE

(n=8,x+s)

P! 24 h 48 h 72 h F P

XFHEZH 5.02£0.35 5.01+0.36 5.22+0.36 0.413 >0.05
ALL 4] 6.52+0.62 6.65+0.62 3.87+0.50 27.530 <0.01

t 5.278 5.323 5.712
P 0.001 0.001 0.001

3 itig
SP-A JEH AEC-IT & R4 Wi . & /i 2 1
—Fh 2R, ) 20 T Lb B 1A (Tubular
myelin, TM) | P Jit ¥ ( Endoplasmic reticulum, ER ) £l
1 /R FEA (Golgi complex, GC) /1, % TM JE il Al Lb
SEFEAG F B X, SP-A A] L5 1 £ W WY 0 5
PRAHELAE P81 AR R e i g, 2 5
TS S AN ST AT

i 20 SP-A 7 8 119 A8 16 2 B (R 1),
AEC- 1B IS # 1) A8 4k 25 DI AH 56, DG Lb (94K
H JEA MR AR B AHES 7 S5 0 R 5 ),
ALL HJifiZH 48 SP-A 1E 24,48 h i 4k T UL R B, i
2L SP-A R KRS T RES R AIHLHIA 5.
LPS FI LPS 5| & 1) 9 5iE A Jit/ BL AR A I 2% A5 Jr 7= 1
ff) TNF-o, IL-1,1L-6, IL-8 ZE A h R FEA FRAE 24 h
il AEC- 11, B0 AEC- 11 4> 248051 , 20 i J8 5% %
T Lb 0 H 34 in, S5 PR S HES , 40 iR g pE
J% ,SP-A mRNA £3K/KF-FHm, SP-A A B £, ik
JitiZH 20 SP-A Zr 3 i ; AEC- 11 %F SP-A [y 45 B Fn
S35 SP-A JEFR A 3G S 5 SP-A 1y & ik
FRF SP-A [THAEH R, lid 4 SP-A 11 & a4t
Frres ko, g AEC- T UEL T8, 1 48 h if,Lb
MECE B 24 h B 3 2 Lb HESI T % 4 (AR
b NI R R N SR NS B R = S
Hify SP-A CLHEZS , T A X e A5 A ffi 15 SP-A 1) £ i
AR RS T TS, e ALL 212141 48 h B SP-A
() E e o ALL AR EEH Il 4120 SP-A (1) & & ik +
FKPARZS , 5 2002 4F Griese 25 FFRIEAZEAL

M4 SP-A B AEC- I 41t b 0t — s 3
Al Lb B IR AR AT, AEC- 1T 9 Lb %0 H 3
D RBRINASGE % B2 DI, 22 25 YR el AR, 843

Lb 1 AANE , AT DLk st i Lb sk A3y Lb B o 4
PRI 45 , B SN RRI , Ah SR o AN B B
B —, n] WL i e 0 Uk . JiliZH 2 SP-A &
A B AT RE AT AE LA AEC- 1A B 25 44 14 45
F,Lb W5 2% A0 SR R IR, AEC- 1T
T VEVEFIINGE, S8 SP-A & & MR, HIK, A
SP-A mRNA "R R BN S TR, AEC- 1T
W SP-A [1)G B /D, il 4121 SP-A 5 5 3% W
PR, I ZH 2L SP-A A S LPS 454, 35 SP-A
eI LPS S SP-A fiy EE R, SP-A 1
iH 51l 18, ( carbohydrate-recognition domain, CRD) 5
LPS 2545100 il 21 SP-A KELTFE . Skt ALL
JIt 96, 7 2 1A T 3 A A LS DA ) A A A i D 22
ZARE N IPNTE S SR SIS 0/ N U S =N
SAEAN LA™ 4 LA S O B st 1) I 3% 2R 1, Y]
Wk ffe SP-A, GG fife otk AR UK Oy £1 4t 25 11 B A7 400
Y E R BREEMEE . SP-A Xz i it
HoE A% - B W A A K b kL A i B A AR
SP-A FJ 555 RE A0 T L BB 5L SRR SE R A
I RS A Rl IS A E D W R T 45 o SP-A 1R
SVEHER 2 A] LU i3 Bl Y B W 48 iY (alveolar macro-
phage, AM) (i g £ 2, HLALH) AT B2 SP-A 1
VRS AM 5 E 2RSS A AM 40T
PRAE T W, 2550 J5L 1A J5 11 SP-A RE 3 98 52 74 1)
TE R AM B ERE S SP-A fRfE AM P
S H H B A/E NO K AR, R E AM ) A B AR
M, F 2 SP-A [ — 2B HAE, SP-A LI &
Wiy = A A 20 B R 1 TNF-o, 40 LA 3
(interleukin, IL)-1B., E W& 2 ffg %8 4 & 1 ( macro-
phage inflammatory protein, MIP) -1 o . B34% 40 il ¥4 1k
% [ ( monocyte chemoattractant protein, MCP)-1 4§
R 77 £ 3 2o 1 ) 2 48 L D] R 98 R A 1 5 B
SRE A S RE S, WL IR SP-A BB FE . SP-A
EARVERTT B b U 40 i 5 8] 45 ek ] 98 82 4 e
1R T Bk A0, BOE %40 ™ A e Bk R
1 1gG, IgA , TgM , [a] i s 753 SP-A B finys b, t4h,
AR P41 20 SP-A (9380 7T g Giinther 217
il ARDS % BALF i SP-A B g 0 il Lewis
S BB BALF Py SP-A BRI BRFHZ .
JliZH 4R SP-A &5 AEC- I S5 F A4 LT 56
REUN R0 2 Lb i IR OC . AEC- 11 45
HSERE AT RE VR J2 SP-A & i it A7 1 o3 A 1) Ak
AR . 76 ALL 973, AEC- I 3 s A0 L], Lb
R B I, SP-A 15 1805 7 A G AN, il 4141 SP-A
) B TE, LA S i R0 S 2 RE 0, IRAE X i 4 21
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ARG . 7E ALL 20428, AEC- 1 4 200 it 25 8 21 454
FHBEIR My F1 Lb 2524/ WEwE, iliZH 20 SP-A () &
TR B R e D REREAIR, 05— 20
H, FULAGE SP-A W) & e — e R bRt T
IS 2L 2 P A 4 R R AR 403 T ALk B B B, XTI S ALL
() I AL 15 2 VA R0 90 EL A 7 B 1 e A I
WrfE o ARSEIRFFEES RUESE , LPS 3 SD %) il ALL fif
AEC- 1T B 15 ¥4 F Rt 2120 SP-A [ 78 16 A B[R] 6t
P, Bl AEC- T8 25 4 9 2028, Lh 948 £k 5 il IR
it ZHZ SP-A f AREEHE Sy SR AN , It 1 8RB0 e 1)
REIAIG AN (50 K W & AL/ ARDS &AL [ B 2L
iz —. PRI, Fa e AEC-TIZE 4 F0 5 i fili 41 27 SP-A
T EIEIRYT ALI/ARDS [ G i Z — o ARSLE 4
TRy A I W e B R R SP-A (R TS PR T
16T ALL/ARDS $241L T % AR

(& % X ]
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