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it WO 4 A B PR /R EE L TR R SV B Y B Bk v (BALF) OB SR FE B F - o« (TNF ~a) K F . 4R
LKA 6 h KA S E PaO) B E 69. 18 mm Hg(1l mm Hg=0. 133 kPa) ; P AR fff B ®] & 04 8 32 1 . 4 1 &
FOKBGRETRHBEERSHEEL AFEKMYE, KEXEAREIE, EANEHRY . FMm, 5 %K ee,
PR R EIEHEK 47% M BE/AELEME Y FIENMER 137%; M .BALF & TNF —a K ¥ 2 E
FE.E LR TEHRERTM PO, THRAT IO (SELZEMEOIENHEXR ALl ERET R
M EEHER UM BE /M REEENBBER THEEEST KR ALI #EH,
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[ Abstract] Objective To observe and evaluate the pathophysiological indexes of acute lung injury
(ALI) induced by lipopolysaccharide (LPS) in rats. Methods Thirty-three Wistar rats were randomly
divided into normal control group and experiment group. Respiratory rate , mortality, arterial blood gases,
compliance and wet weight of right lung/body weight ratio, tumor necrosis factor ~a (TNF -a) in serum and
bronchoalveolar lavage fluid (BALF) were determined 2, 4 and 6 hours after injection of LPS or normal
saline in both groups. Results In the experiment group,the following changes were found. Arterial partial
pressure of oxygen (PaQ,) was reduced to 69. 18 mm Hg (1 mm Hg=0. 133 kPa), marked blood stasis, and
edema in lung tissues could be grossly seen and pathological examination showed that there was a large
number of inflammation cell infiltration and edema in interstitial spaces with disappearance of normal
construction of alveolae. There was also dilatation of capillaries with congestion and adherent leukocytes.
Furthermore, compliance was decreased to 47% of the normal value, and wet weight of right lung/body
weight ratio increased to 137% of the normal value. Blood TNF - a level increased markedly in serum and
BALF. Conclusion Specific pathological changes and decreased PaO; over 30% of the baseline value are the
main signs of successful reproduction of ALI model in rats. Compliance and weight of right lung/body weight
value can also reflect the status of ALI as helpful indexes.
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1.1 AXE3FRAA . B FFE: Mettler AE160(FHi 1),
AVL993 B4 B 3 L <4 Hr{; LPS (& & (0111
B4, #E 1111114, % H Sigma A F]).

1.2 Y 55h48 . frE@R Wistar KK 33 H,/H
BHELERLRSY PO, hE 200~250 g,
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BYIRBEN B FRE S WA : O3 BHNC 4)
6 LMW ES E) BRI 208 S HH
(G ml/kg) , KB ERE . ZHEEHKEE T4
K 7 ml/kg.2 h FARY . WEHRE. DXL
H(LPS )27 R, lHE 20% S (5 ml/kg) , BREE
BRE, ZHEFHKES TS LPS 7 mg/kg, 5351
TF2.4%6hFaEHY . BIuHEILESE IR,

1.3 LK RAE . AR AT ] A B 1 ml 35 fk i 47 1 <,
. B 2 ml #EAkmm L 2 000X g B 10 min, b
BF-20 CREMFN . SEUHABARERE. 2=
B U E T E 8, W e . g&3La 0%
B 2 ml A K B Uk 2 0, B i 2 S OB
HWHE VLR (BALF) , EIE K F 50%,2 000X g B.Ls
10 min, E¥EF-20 CRFEFN. W FAHMKE, T
BEmMRE/AERE.CEBEEARERR.

1.4 FEUR BARM FE.O, FEBELSEN
0V AREHREE 24 h, AEEE Y H, ¥R
AE-HOHE R, MRS [ HLRHEEUA.,
1.5 MEHRIEEF-a(TNF - o) KM 22 : 1 8 F0
BALF 3% TNF - a /K358 R A XLHE 4 e .0 B0 B
R E - 81k ) 65 -8 B 552 R B ¥k (ABC -
ELISA) ,ZAEWB IR EHEMEXEARATRA
A, BRPRVE 2 BRI UL 31T .

1.6 HitFA4H - LRUNKIIRELE L)
ACRARLKERA :RE, ZHELERAF &
5, % A SPSS 10. 0 #7440 47,P<0.05 HER
FHRIT¥EX.

2 & R

2.1 BT FRBELANCHRKR—BFR
RiF, PR, AR BN TR, LT,
LPS A K W& ¥ LPS 7 mg/kg J& , FF R 5K B % ¥
B (=90 W /min) , FF IR B HE . Fg RS 5, TOAC . A J§ &
$#ARKRO . BRREHaaRKKME. LPS
2.4M6ehdARFFET1R.1 M2 H,

2.2 FHERKESE BB NC A KR T
HETHBEEWERE  TREAHEAHEIE LD,
LPS 4 h 4,452 LPS 6 h 45, By iR =) D0 fki Ak % 1
., Bl AFMAKMAE CEABEERE 2., XET
LPS #H 7% 2 S5t A48 DX fi (8] J5 9 22 Ok 32, fil 28 283 3 40 1L
BHEP K. FoMm, SRR FRREER, KEY
RS R FRA e B AT LB R il L 38
BARKEAERE 3 ME 4. FHETFHERLL.
BEHMENHERE.LPS6 h AfFEICEX A
B R S R T, R LB AL RE IR BE .

2.3 MSAHERGED: 5 NCHMEL,LPS @
K B3k i 84 FE (PaO,) B 2~6 h #4E F .6 h
HAE2RTERFERERS, PO, B E (69.18+
3.23)mm Hg(l mm Hg=0.133 kPa), LPS4 2 h
4 h F ki = ALK 5 E (PaCO,) 8 NC 418 8
F# R pH 8% TR,
1 FEFKRMSERLBE L)
Table 1 Comparison of arterial blood gases

analyses among four groups (x=+s)

A5 HPH(A) PaO;(mm Hg)  PaCOz(mm Hg) pH

NCH4 6 100. 43+ 3.89  51.03+ 4.61 7.28+0.05
LPSzh4g 8 85.74+11.65*2 62. 61+ 5.49* 2 7.2440.04"
LPS4h4g 8 76.29+ 6.75*458.761+11.02% 7.25+0.07*
LPS6h#4 7 69.18+ 3.23* 50.99+ 6.26  7.2740.04

W5 NCHWE . P<<0.05;5 LPS 6 h Al 8 .2 P<0. 05
2.4 BRAWMIANHESEMBE/AELHELE
(K 2):LPS & 4 il i i ¥ 29 1€ F NC 44,6 h B
Z (0. 0661+0.007)ml/cm H,O, XA Y F NC A iy
47% . LPS % 28 fif 18 5 B i () 69 %€ K 7 8% b, LPS
6 heH A fifg & /&R E K F 0. 003 740. 000 3,4 NC
HP 137%.,

£2 FEMMEENEMEE/EELELSE G

Table 2 Comparison of compliance and wet weight of right

lung /body weight ratio among four groups (x—+s)
WRE/kE

H5l FYHR) B # (ml/cm H,0)

NCH4 6 0.1401£0. 049 0.002 740. 000 1
LPSzh4 8 0.083+0.016* 2 0.003 2+0. 000 4* 4
LPS4h@ 8 0.07540. 008* & 0.003 51+0.000 4*
LPS6h4 7 0.06610. 007~ 0.003 74+0.000 3*

H:5NCHHE.*P<0.05;5 LPS 6 h ¥ :4P<0.05
2.5 i BALF 1 TNF -« L& (£ 3).LPS &
40 1L 7 #1 BALF & TNF - a 7K ¥ B B & F NC
#4H,LPS 6 h 411 #% TNF - «(9.367+0.579)ng/L,
BALF # TNF - a 2} (10. 750+ 1. 095) ng/L , 43 &
J3NC A 1. 47 1550 1. 33 4%,

+3 HMEMMMBALF B INF -a K ELLE (x+s)

Table 3 Comparison of TNF - « levels in serum and

BALF among four groups(x—=s) ng/L
£ 51 HPH(R)  MHF TNF-« BALF TNF -«
NC A 6 6.37240. 751 8.07740.088
LPS 2h & 8 6.837+0.5762 8.307+0.270*4
LPS4h 4 8 7.973+0.227*2 9.237+0.626*4
LPS6h4 7 9.367+0.579* 10.750+1. 095*

H: 5 NCHAKE.  P<0.05;5 LPS 6 h H & . AP<0.05
3 it it

FERAEGHEMBBMmMERSIE ALL 84
R EELEAIE(ARDS) . BB BB L AL
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(MODS)H mAGHEERRAETHEERERZ
—,G R EE R B LPS, B 5% LPS & ALI
S RINTIE R ALI/ARDS BHi8H EEE X @,
AEBEREZN. KB #E LPS 7 mg/kg J5
6 h3E TR A ] 22. 2% , I BR il i w] 00 B 2 38 it . K
I A5 7K ok s Y8R T BT 9 IE % 45 W ¥ ok 1) Jo 7K ek 3%
R AKBRUEMEEE . EAMEHBY K. i, 5
HEME A EE/REEELY TERMEMN
137% B R HEBR ZIE B M 47% . R FE™E
B fifi 7K B 5 ifn & A1 BALF & TNF - « X F 2B #
H. UEETEREAARELPS MBETERET
ALIL. tuif PaO, HEREE AR LT F% T 24 31 mm Hg,
i &4 3 ¥ (Pa0,/FiO,) % 329 mm Hg, {8 F i
KEALI 2B Y. ZHECRE: BB bkiE
41 LPS A& kAN 8 mg/kg Bf, K2 ™ & ¥
AMBREMAERS LT F/H X 60% LU E,PaO, F
¥% 58 mm Hg, E 4%} Domenici-Lombardo % 1§
M EHEA LPS 5 mg/kg Bt ALT BRI, K RES G
J& 24 h FREE 3] ALT R B AR A, BBt PaO, 3%
71 mm Hg., {388 K BUZE R RE#% B 2 8L ALI Bf PaO,
SHEZHABTHR.BERA—CEER4EXN KK

Pa0,/Fi0,<300 mm Hg #r %, 7 W K & 53 31 Y 5
T AETIR/NSIY AL ZR MBS

i %t AR LPS B 2t ALT A5 2 ) 55 38 A J 4
TR VT, FATIA A LA 38 3 4E 14 5% 2 B2 A1 PaO,
THBRXT 30% (5HELKMEMLERHE AR ALI
BRERERNK EZHER, IR RE/ hE
AR N BN EIR, FTRESEE S TR ALTBER,
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i/ BEEEHRMLES RSN EAX, FAEMELTE

EEY¥ERINIRER BRELKAZESMAONBEEZ EZE BN E S HEMEREEAKTE MR 30 2 A
F R K R HE SMAO # 8, T 0 min (X B8) .30 min(SMAO - 30).60 min(SMAO - 60) j5 i B K R 4 h, ¥ K B —
BEGE#NE HERSHEREDFEBRAOH RS m B AL OHEEER, 50N H R B 3h B #3589 47
BB B BRI S 5357 s 5 R 30 KoK BUME i %t B 5T , o2 4 S W i 7 MK b 3 Bk ol 3, 1EL R 40 B 91 B B [R1BE 43 81 F SMAO 0 min
(3B * ).30 min(SMAO - 30 % ).60 min(SMAO - 60 * )Z 5Kk K M. R B2 kit /35105 & 5 & 40 M pt B2,
SMAO - 60 /PP LA EEHBRPEERN O, SMAO-30 A5 BAKE B E RS HEE L 2 ki @ B ki
MFFETW . SMAO-60 HMMBEARNEHAHANRBMERFE. FEE LB RBERHH k0 E, 75 £ 8 %/
(30%). SMAO -60 > i R LBk MM S HHE RS HWEE S B F AKX, H HE SMAO-30+ M « AR
R b 3h Bk i FAFSE R B, SMAO - 60 » HFIEHE N 80% . M8 HE S .7 SMAO 60 min J5 T 88 o i 44 20 60 48 0 45 45 o, B

BEMERZBGR N KRB, MY KT R,
% %16 , % # B (Microcirculation ),2006,13:411 - 422; 8 & , ¥ &

RBEEHZENIABENEARZDSFBRRAGEE/L

BEEMAZEMENRBSIERERMAEMERILAX, - EEUSIEREDRTEIBZRT. REMLE
FWR T BABHEMNZ (VNS AE R fiEof B FAFFEARE N, XEFEAEHTESEANREEZHCPOMNAR,
FEMLHLT VNS R FEARGHB) XS LPSHAEHB 2.4 M6 h RMEM SA BB RABWE FHBER. R85 :LPS
BEMEROABE R, BN EaR-HIEOBE S EERM, EaERER > R nTERaBBRRENE®ER
HYAHARAERARBREBEN N SHAEBEBEDMER | ML, VNS R EMH LPS 5|12 A8 f 7T #F M5
ER R W4 LPS 55 4R 46 4 Bl B F @ 35 58 B F~ o (TNF -~ O FI (21 B4+ - 6 (IL - 6)7E M 3K b f9 ¥k B , R A B w3t
REMWEFIL -10 BN . LRTREFERY HBEEIARERS AT B RA 1R, 7 56 3% 1 B 0 5 i -5 5 i 145 .

% & 15 ,% % B(J Thromb Haemost),2006 - 06 - 29( & F &) ; A &, F &
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B BT e e M2 HEXRSMECTRE FHFR
Figure 1 One-way flap device made in China Figure 2 Collapse of riaht diaphragmalic lobe of lirig & weeks
after traatment with stent shown by GT image

" S BT Y
B3 BLVR AJ58/H 3 SUE R AR X 4 FR 400 B A P4 BLVRAR 5888 7 i 8 3 503617 B AT R R4 48
Figure 3 General specimen of lung tissue showed the reduced 45434 7 B BT LB “UM (HE, x 100)

a collapse in the distant region Figure 4 tissue in stent-treated site and emphysema
from the stent 8 weeks after BLVR in non--stent-ireatment site 8 wesks after BLVR (HE. x 100)

BRI B P B R B BRI 15 5 45 B Y 0 1B A T AR ART AN

( FESILASS T )

1 NSHEEERFEFTIE (HE. x 100) 2 LPS 6 hiH L A S
Figure 1 Pathological changes of lung tissue Figlre 2 General specimen of lung tissue
NS group (HE, x 100) & hours after LPS injection

3 LPS 2 hil i 8 e B4 LPS 8 hiflIif £ S8 2 (HE. x 100)
Figure 3 Pathological changes of lung tissue Figure 4 Pathological changes of lung tissuie
2hoursafter LPS injection (HE.x 100) & hours after LPS injection (HE, x 100)
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