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8 3B ¥ — 5 8 B (P<<0. 01) . occludin 1 E-cadherin B ZE N BA KRS L EEER . 550 RME KK
Rk EZMA . LPS HMERNANB AEENRL BERMAKANER L TR, EZH+LPS HH R
SBETHE, AMEAERDHBHNBE ZH% . Western blotting 1 RT-PCR B/~ , ZBAMLPS A AR
#ioceludin il E-cadherin F & mRNA #5198 MAH B TR P 5<0.05);ZHE+LPS AP ERR
mRNA ZRTHREVEE, SHASALBERNAERITFEL (P H<0.0D, 41 BHEZHBBELRE
& TJ & & occludin i A] & 5 E-cadherin 1% 0 & mRNA REKE.HTREZEAERBE L EA, AR
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Effects of chronic ethanol ingestion on intercellular junction proteins and barrier function of airway epitheli-

um in the endotoxemic rat ZHANG Yuan-li * , LI Qing-quan, GUO Wei, HUANG Yi, YANG Jiong.
*Division of Intensive Care Unit, Affiliated Hospital of Guangdong Medical College, Zhanjiang 524001,
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[ Abstract] Objective To investigate the effects of chronic ethanol ingestion and lipopolysaccharide
(LPS) on airway epithelium barrier function and the expression of tight junction protein o¢cludin and
adherens junction protein E-cadherin. Methods Forty Sprague-Dawley (SD) rats were assigned to control,
ethanol, LPS and ethanol +LPS groups. The bronchoalveolar epithelial permeability was assessed by the
bronchoalveolar lavage fluid (BALF): serum fluorescein isothiocyanate (FITC)-dextran (FD,) fluorescence
ratio. Protein localization and expression of occludin and E-cadherin in airway epithelium of rats lung were
examined by immunofluorescence. The protein, messenger RNA expression of occludin and E-cadherin in the
lung were examined by Western blotting and reverse transcription-polymerase chain reaction (RT-PCR).
Results The bronchoalveolar epithelial permeability in the ethanol group and LPS group were approximately
2-fold higher than those in the control group (both P<C0.05). The permeability in the ethanol +LPS group
was increased further (P<C0.01). Occludin and E-cadherin appeared as a continuous and uniform expression
in the airway epithelium of control rats. In ethanol group and LPS group partial breakdown of membrane
staining and decreased cytoplasm staining of occludin and E-cadherin were seen in the airway epithelium. In
ethanol plus LPS group, there was breakdown of epithelial membrane and obvious disappearance of
cytoplasm staining pattern of occludin and E-cadherin. Western blotting and RT-PCR showed that both in
ethanol and LPS groups protein levels of occludin and E-cadherin were depressed in lung. Treatment with
ethanol together with LPS further depressed the protein and mRNA levels of occludin and E-cadherin in -
lung. RT-PCR showed that messenger RNA levels of occludin and E-cadherin in ethanol group and LPS
group were lower than those in the control group (both P<< 0. 05). Treatment with ethanol plus LPS had the
greatest depressive effect on these messenger RNA levels (ethanol+LPS group vs. the other groups, all
P<0.01). Conclusion These data suggest that chronic ethanol ingestion impairs the airway epithelial
barrier function through down-regulation the messenger RNA expression and disruption of membrane
localization of occludin and E-cadherin. Those deterioration of occludin and E-cadherin predisposes to acute
lung’injury induced by LPS. E

[Key words) acute lung injury; alcohol; tight junction protein occludins adherens junction protein
E-cadherin; epithelial barrier function
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FREEAACY, RIOTUEHHRARN. BEZH
HBGE o M4 M B T $EAE#EE A occludin ,ZO-1
1 AJ B E-cadherin EX UKL EN, RBIHH
LEREDGBEEHR, FEMTHARRAS ALLK
5RBREE, BANEREREMEZBERMSHE L
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1 HH5HE

1.1 SCHAHR . @ SPF %tk SD KR 40 R, 4k
B 170~200 g, HRIWKEZ R HY P ORE AE
K I§ £ % (LPS,0127.B8, £ H Sigma 2 7)), B8
# B %Ot E (FITC) #7512 9 A e WF BF (FITC-dex-
tran, FD,, 3% E Sigma /A 7). % ¥ & %3 occludin
#1 E-cadherin (£ EH Zymed LB ZE) . EHREHX
$i Cy3 (% H Sigma A7), FHEFANE (EEH
GIBco BRL),RNA i Bt 7| TRIzol (3 B GIBco
BRL), 4t % & &AM & (ECL, £ E Amersham), T
EMBEEZHER (NP-1ORMBM T I R EBRA
(SDSOHEB(LBEZREYBERFARID .

1.2 TRFE BEIRFTREEXRL HXE
41,284 LPSZI IR Z B +LPS H, 84 10 &
ZBA KRB ZBRBLKEE—R B9 3d
BTFERBABE R 2.5%NWZE.REATS5%UNL
B, RABAT 0% ZBEELER SR 5 FORSEHMA
FAESYHAHARRESN AR, AEHH MY
25 B BANYEERX BAB LY 20%, X
MAESYHAYRBEI, FHEEZHARN
8~11 g/kg IS FARBEHKA 1. 0~1. 4 L %

ZRLR,.6 AEEEESKE BB 500 mg/kg R

BOWE R E¥FH0T SRS (B2005107)

e B0 .524001 BEIT, [~ R E F e bR E BE ICU GREH) R
WARFARERFRAM EHER B, TR RNKEFHER
TE R AR ()

FEZ B A R BH (1970 ), X (WK, KEN BLHERAE,
Bl EEEN, TEAFHEMWREKBIR.

BB . LPS HFZ B2 +LPS 4 K RBKB G 2 KB
#r Bk S LPS 2 mg/kg #il & ALT AL HARKHSA
FAEEKIE RN, LPS 4t 12 h SHETKEX
B, AR X S B b R w B B RS B M4
H, FE 8 R %% (Western blotting ) F1i¥i ¥
F-B AR RN (RT-PCR) # il occludin F
E-cadherin 9 [ & mRNA ik ; BUG it 4 R gk
TRBHRICGE, IR & E E M0 A7 X8I s 3 hF
HARTERAHRAR-FL4HE L6, WEFHR
PR,

1.3 XEEMWHE L EAEEESN . AR EREN
FD, K&, BRBEK R & KB #E KIS FD,-BR£:
28 v (PBS) ¥ (10 mg/kg),15 min EHI K2 &
SEHATIRE R, WR X E MBS
(BALF), > BESF IR I, B O R ML . R4
SEEE W sE FD, 76 BALF CBUE W £ B — 2 ) #1 . 15
(0. 6 mD AR H IR BEL,FD, A B KR 492 nm, & 5t
P X 515 nm, L BALF 5 iE H %L HLEE R
XKL L BOE A AR .

1.4 RBEREALBNEAN I MRRE HHR
ZERBSBEHN AUNESRARBEE EREBEBK.
OCT M AME kG A (20 pm), Y1 FER
T F )5 FH PBS %%, A 0. 2% Triton X-100
ZFRTF 5 min; R IKEHENFEHHE 37 CR
% 30 min, il — i (It BR) occludin (1 : 100) F1
E-cadherin (1 : 200),4 ‘C KA X % ; B X4 BE4H
A FER K AE g 2 B BRI 4 W R I AR NHRIE
B CGEFL %) —$H(Cy3,1 ¢ 25),37 CIRE 45 min;
HAEHATHEALREBHMENE.

1.5 Western blotting Bl EH &RE

1.5.1 NP-40 A MK NP-40 R B HEREA MR
B 4087 T #0 A AT AR B ARR K 235 55k
RS, Fi NP-40 41 M W SIS 4L 40, Tk
L ¥ W (BI Y NP-40 TR EARBRBOBE
NEOEEP BRI EEW Y SDS HEBE
B EANALE BMANP-4 ARNABRRE

 HR LIBY ) DNA, K9 T B0 B B4 NP-40

FA MR E R, - 70 CHR#F . Occludin HE &
i 43 ¥ F NP-40 A [ 75 ¥ & (3 B ; E-cadherin
BARBHHANP4O T BESEARRE:; EHEK
ERERA _FATRBCAEHARENERANE.

1. 5.2 Western blotting 437 : #6885 i B 75 18 Bk
MR R, & RBES BN SUBIERRK =2
HREEEXFREB(TBSTDE B IH . MAZTE
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H #i occludin (1 ¢ 500) 1 E-cadherin (1 : 1 000),
37 CIBE ,TBST % ¥/ A BRI &P iinic
B$Pi% 1gG(1 ¢ 1500),37 CHE. TBST ¥k,
#1: BB H ) ECL B A% (A B BB
BEZRBE.BAXREA . HBERBIHER
Bactin)fENRNS R,
1.6 ¥E& RT-PCR:Rf Primer 5 fl Oligo 6.5
ROFTI R, AR =FEEA /#1775
WA M. Occludin (294 bp) 5|45 : L 5'-CTGTCTA
TGCTCGTCATCG-3', T # 5-CATTCCCGATC
TAATGACGC-3' ; E-cadherin (215 bp) 5| ¥ k. ii¥
5-GTATCGTCCCCGTCCAGC-3', F ##5'-GGTT
GCCCCATTCGTTCA-3 ; = B Mo H wh B Bl & 15
(GAPDH, 440 bp) 514 : k£ ## 5'-ACCACAGTCCA
TGCCATCAC-3', F i 5-TCCACCACCCTGTTG
CTGTA-3, ‘
RT-PCR: & RNA #E ™ ## TRIzol AN &
Y B #AT A L IFE SR Y 100 mg, S BIER A
T B8, in RNA #£B6AH TRIzol 1 ml 13 RNA,
3 RNA BWREEN 0.5 g/L. BUE RNA (2.5 pg)
Y, W FRAM A H R A M cDNA, PCR ¥
H&MER 94 CHIAEHE 5 min, R 32 MEF, HH
94 CAFME 455,55 CiBK 455,72 CHEf#H 1 min,{§
R 72 CHEM 10 min, IHRBHSEHN1.5%
B9 ZR B8 BEBE L 7K 100 min, Bio-capt BEHE 5 5P AR
R4 PR, Bio-1D 8B4 W 4447, LB
BB Y ¥ K E 5 F S GAPDH § 3 4 K ¥ 1
fERFmEBHEEH mRNA FiXKFE,
1.7 WMASRBSUE . FAPREE, ABQE,
15 HE 38, 648 T WA Bl L R ISR B 22 A0 1K
1.8 Siit24#r %A SPSS 11. 0 344X Bl 4T
AEAR.HERBAYBE L REE GEOER, &
AEBRERFTFTHER ANOVA KK, P<<0.05 8
EREHITERL.
2 % R
2.1 ZEBMETSERBEEESEANERE D
ZMAXKEWE LEESHEM BAKE 2 F L
£ (2.894+1.17 W 1. 2140. 36, P<C0. 05); 7E LPS
HFARERRXSEME L EEEEE(3.71E
1.53 | 1. 2140. 36,P<C0.05); ZM+LPS ¥ K,
BEMREEEEENRRENBEG.0241.09 kb
1. 214+0. 36,P<<0.01),
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* HA zma LPS
4 50
¥ 50 B4 B, 0 P<<0. 05,°P<<0.01; 5 Z B4R L 8%
¢P<C0.01; 5 LPS 4 th#¥,4P<<0. 01
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2.2.1 REHAER BABEE2,H 3D XTHRA
occludin 1 E-cadherin 2 H 78S 18 I 57 i B % 9 JR
BEZMFRE. B ZEBERNFH occludin
E-cadherin EH7ESE L ERESH I B HH A&
SRk, M HKE RO REESBATHE. &

LPS Het MEBI R K. B ZEHFERAEH

LPS 4 ¥ S B S B L I occludin 1 E-cadherin &
9 7 2 B T A ek L LB L TR O SRR R
MEHBETRE.

2.2.2 ZEXNHHR occludin F1 E-cadherin B H
FEEHE W (E 4): Z0AFM LPS 4 occludin Fl
E-cadherin B HRZKPFEXN BAHB TR 2
B +LPS 4 occludin #1 E-cadherin A REA T
fedt—EmEl, THRERAHEE.

Ll LMm LPSHL M+ LPSHL Mo

4 RAKXBRIHHARA occludin Fl E-cadherin ) 3 F# ik

2.3 ZBEEXNHR occludin 1 E-cadherin mRNA
FEWEW(E 5,8 6): ZBEAM LPS 4 occludin
i E-cadherin ) mRNA EXA YW HAHAHE T
B ; 2.8+ LPS 4 occludin 1 E-cadherin f mRNA
RATHREIVHB , 5EXHRAUBRERERITEER
S (P<0.05 & P<<0.01).

2.4 FFHELRHEERT (HaERE 7). X HAMW
MO 2ty ST AL, i 3 B R0 B () R R L BA B A K e
FJHE, B0 BRI R 3K I A ¥ A0t i 5 2 R 7T
MEBNZXRERBHEHALHEESBUEIIER



* 98 G EAEERANKEL 20084 2 A% 20% % 28 Chin Crit Care Med,February 2008, Vol. 20,No. 2

BEI;LPS A Z B+ LPS 4 Al WA B i H A Y
REEH M, BHREZ B+ LPS Ak LA M &
Y% .

Marker Uil LM LPSHl LM+ LPSH
m Conm o3 It

2.5
; 2.0
o
) 5 a
RS a
Eﬂs} 1.0
8**‘( 0.5 bcd
g .
i LB LPSH ZE+LPSH
51

T R B &, P<C0. 05,°P<C0. 01; 5 Z BE4H He 8K,
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Y« 5 % B4 HL B ,# P<<0. 05,5 P<C0. 01; 55 Z, B4 P8,
¢P<C0.01; 5 LPS 41 H.#,4P<C0. 01
M6 ZHKBIAHN E-cadherin mRNA #F5KF (215 bp)

3 i it

BEAMME LEAENEDEIRERERZHR
BEfE R, IR R T 90 %0 B R 1 R SR BH AL R K B
BRI, (R B 1 D 3 B A BEL LR R AR AR IR R
MBS A, T LF b B 40 a0 B A TR %
TR A E B i EEEEMERET . Occludin £
TIHEHEAZ — £ T WERIIEDE X EE
A Al R—FM g EERE, HBRER L RER
& 1 (E-cadherin) & % 1 A9 2 it #5 Bl . E-cadherin
FERTE Al EREMATREL T) LRI, #
A TN F T MM BERUTN.

RIMYWERBRASEZBREEL KX LPS 43
HHSFBXSEME EEMEBEEE, KA ™

ERMDFEMN S SR XKERL LR EEE MY
5%, SR ME DR BRFELR,

B RZEA T ERMTUED BEZER
HUFE LPS Wifp AL BRI AT PR SGE L R4 T B X
occludin #1 A] Z B E-cadherin 7& i B & # i o B
Foik A MO AL B T SR E T BRI Y BT B
AabEet AR, XFHRE EEHAENKE
B LB, T R ATT AL B 5K B L 7E B ¥ b BE AR R
BRI FEREMREY  BReZEEROERRR
FRFSE bR 40 i, oRFE R ZE R R 4B . B
Western blotting & RT-PCR F &K INSIE FE A
B H occludin #Fii E-cadherin #) % & #1 mRNA #Fi5
KFE HERSRBRGCERMY S RABHEIHE
R 7R 5 R K B K occludin 1 E-cadherin
AL #HTMSFNARE L EWEEER .

RTFREHXEEOSR ELERBEIEZRWEA
HEFEHNLERR Y BOEWARER EL2SHE
RIEFE T EANRETHERBBREMFTEBRE—
LB NOK#HER . Han 9% 3, A LPS iy
NS B b B R BT BB RE A, B 42 41 occludin, ZO-1
M Z0-3 MEHA Kk mRNA RiXWE L, B FHERE
A R — 1L B4 B GNOS) # #1575 7T LA 52
LPS 5K T EARE TR, AP XIEM
OB B R Th BB, R HA 4 B 1 48 4F B oF 3% fim INOS
EHRFBXE T BEABADUKRREDERER.
TERFRE B TE 9 | B2 R R B TJ A occludin #
ZO-1 W/ B R R gE PR 5 INOS /) 1% # 3%
AR, WA EEFEAERAR-1L-1),1L-4,
IL-10.1L-13, & 35 € A F-o (TNF-a) , LA B ¥-F
MEANFN-DEEAN T ERENH.PRE T
25 LK T] BT, i1 TNF-o A IFN-Y 7] DU ZE
#E F K SEF 8 occludin 5 ZO-1 fyFx©12,

RS occludin FXKFHTHES L@
BB AR, M LPS S M ALT R p, i1
A BALF & IL-1B.1L-6, TNF-a 1 IFN-Y ¥ & &
R, g8 i INOS L KX s 4 5E N F i
K iE L KA occludin F1 E-cadherin 1B H FE B
SRR X S B MR E AL .

FRME BHEZEERAANEREEFERH
RERGEFRE T EFE - EBRENMERN. 0
ZEER LA B INOS, 8 Z il A5 R A EE
HRHFERE™ENO MFHP. BHEZEEREE
HARBERIB M NO 7= 4, [ Bt 3% 0 i 3%
NO HyFEfEF=4 WY B &L /T R EL 38K ROV IR E IE
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87 9, 18 M 2 B £ A8 M 40 I L /DN 0T REE P G
iNOS.IL-18. TNF-a,IFN-7 #i IL-6 #) % H R ik K
0,
1L-6.1L-10 FuA] 4N B 3% & (SE-selectin) i &
BB ZBREASGRELRTFHISEAE
AR, FEERENEERLSIEMODS K EE
UL ZIEBEASRGEENRERED EW
e, ok gt Z Bl A B E L TNF-o,
IL-1BF1 IL-6 lBEHB EE X MA B ERT". B
o B I MER BN XEH K FRIRERT
TS E K P occludin il E-cadherin B mRNA
MEARIXKFE, T F BRI REZH .

B ZEERSNARBENELERREESR
M & A EAL DL R L B B » B AL R T i
8 occludin,. ZO-1 W B E MR BEBR 1L,  occludin 5
ZO-1EEYNTI RAEMBR T ERER, 2B L
B 40 0 35 B 3 57 P 3 00, X — o AR AT 4 BR A R B
450 39 BT BELBT » 38 /8 occludin, ZO-1 AY B S MR BE MR
ET]IWamPRETEEER. Bt 8T ZE
BRI AL ST T EA MK ERBRALTMH
IRt b 5 R BT RE

g ERR, AMRRN, 181 BERBOE S R
TJ A occludin 1 A] & H E-cadherin ) mRNA
REARZE, TREANRBE CLWHG<E EER
BEThAE, JFFINE LPS S M ALL
% K
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