Role of Interleukin-8(IL-8) in
Ischemia-Reperfusion Injury of the Rabbit Lungs
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5. Z05bFFRINEEBEORZLLT I v T 7 —F, 7 4
AT 3 VRN—EOELRELTHEMTWEEEL DR T
B0 ¥ EmGEEREE LR LM s\ TR Bn g
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Abbreviations: AM, alveolar macrophage; BALF, broncho-alveolar lavage fluid; BSA, bovine serum
albumin; ELISA, enzyme-linked ‘immunosorbent assay ; IL-1, interleukin-1; IL-8, interleukin-8; LT,
leukotrien ; PAF, platelet activating factor ; PBS, phosphate buffer saline ; SOD, superoxide dismutase ; TNF,

tumor necrosis factor
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Fig. 1.

Diagram of the experimental procedure. 4-0 Prolene
ligatures were passed around the pulmonary hili on the

both sides. The rabbit lung was made ischemic by
clamping the tourniquet.

ischemia for 2 hr
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(ANF /v, TARFAZ L, x5 &) Img BX VO T7 €4
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F—=%y bREILE (1) TORBRET~RYVYF YT A
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4 HORRIREIER LI,

1. ®ERF
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reperfusion for 3 hr

left pulmonary hilus clamped declamped
right pulmonary hilus clamped

‘ L
nyclamp C,amp% f \l
| y

ischemia for

2 hr reperfusion for 3 hr

Fig.2.  Method of ischemia and reperfuson. First, the tourniquet of the left pulonary hilus was clamped and the left lung was
made ischemic for 2 hr. Then the tourniquet of the left hilus was declamped and that of the right hilus was clamped. All
ventilation and blood flow were directed towards the left lung during 3-hr reperfusion. (=), ventilation flow ; (=), blood flow.
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2. BIIEFERE (K2)

¥FPEMMADE —=4 o P BN L, EROFER 2BECH
TehBmA A L. 2EBEOBENRTHERMD 2 —=5
FRBERL, EfOBHIUE LS TSERERHOF - =
7o PREN, TRTOMBERB LRI EMDATThbA
BIBCLi. FOBRBEIREE COEROHER YT -
7o, RIMAET, BEERET, FER 2K, 3NEKORETR
BARTT5 4 2EBECHT (& 6FTD).

3. B IL-8 HifkEE

EREACEMBOBERERC B\ T, FEREHR L R
e w AR Y HF L8 £/ 2 oo — ARG (WS4 &
BT oA ER L7z, 10mg @ WS-4 % 3ml D4EBAEKTHE
U, EXEZRNECREBIRPICEA LK, 3RMOFE
WEWIT L (& 3PF2). EXREFENDEARFEF = —
THWWEFr 7t AREF . —THFBAL, TINLELKETH
~ WS4 B8 L, fBEBRELTI+Y 75X~ {ilg
BHRReT 52, 2 vk — gtk (ToM-1)® 10mg &R
W LB LB e L7 (330).

4. IL-8 &5

B0 —=4 o P EEK LK, BEF -7 E2RBLT
BWAIRIHEEF - — 70 b, 3ml OEBREKTHERS AL
ug DB By F L8 » ERETRCHEMA LI, Z0E
FADE—=4 v VRBELAERET2HEOBRERXT -7
(33H).

0. A

LT, #istdf 0 R 8o i AR FIEME T RS
#H (KBR) oA LY.

FHEBROK T B S T ¥ 3L (broncho-alveolar lavage
fluid, BALF) %7k & DAL 2. £DFEIX Sml o4& B LE
KefEF -7 IVEKEIRREAL, TORYERL
H—ETABLCREDYERE®, =L v o7 I VHERR
—+ F U v A (ethylene diamine tetraacetic acid-disodium
salt, EDTA) Img DA -HERBRBFICAN IS EBRL .
BALF %#H L7:%%, ey 2 ¢ v 100mg 2 &FE¥TEL v
FrEJHL, Effir—8E UCHH L. EREBED Eso—
A 500mg WL, 0.5%F4FMmE7r7 v, 0.06% v
1—v20, V vEBREEAEK (0.5% bovine serum albumin
(BSA), 0.05% tween 20, phosphate buffer saline (PBS), 0.5%
BSA, tween-PBS) Iml T, EHERIU204 -8 H W
TH4rEER— F Lz, £O#3000H%, 150M=ELL, £
BOAYROBIEE CE—80CTHREL:. TOHUTOHEE
ZoWCHllE L.

1. BALF $roffifa#iis L 0 & D4 E

# BALF % 1500[8&, 1540 FM&LL, EERNOF 2 —F
CBRLBOWATEE TC—80CTHRELTI VW, LEIX
RPMI-1640 #5#h (B KB, W) T 2 B, T ORERE
BAEKCTHROKLEN LS, BUHELL, L#E% 100u ©
RPMI-1640 ##1 TR LMITRER & L. BALF oMl
Bir o oMBEERE Y RV F LK THERL, Burker
Turk BEFHESE (=1=, TR 2HECCEH L. Fickilssy
BB HEREATFA PSS ACEHKL, 47 2497

Tl

(HEERE, @) TRAE L, BEHEEIC T20065 DS ET200~
A0EOHEE L T DLRELEH L.

2. BALF B XUHB+D IL-8 BE (K3)

BALF i3 & CEIMMA T S % — b b0 L8 e
DREIL, BEEREHELE (enzyme-linked immunosorbent
assay, ELISAY"® iCTfT ot ¥~k s LT WS4 %
0.05M R ERIZBIWE (PH 9.6) 2T 0.5ug/ml DEEWHR L,
WR=A 7R E—FL—F (XRVP, aRvin=Fy F
v —2) DEFIZ 100u FoInz 4 CT—HA v o <=}
L7z, 0.05% + o4 — 20, V vEAEEIAEK (tween-PBS) iz
TIFEE LI, | BF4FaE7 L7 v, )V vBEHRE
7K (1% BSA, PBS) 150l # &7z, 37CT 1B~ v+ .
~N— 1t L7, tween-PBS i C 3 EHE L, 0.5% BSA,
tween-PBS IZ T HRE N v 7 A% 100u o2 7.
e IL-8 |MEOEEMBEL O o, HABm iy rx
IL-8 #13.7~10,000pg/ml DEEIZ0.5% BSA, tween-PBS ¢
FIRL, 100p Fo5l0zzc. £0E T v~ 2 4TCT
—BpA v F = Lfz. tween-PBSIZT 5 By Lictk, —
KHEELTEATy PRYSF ILB HEP 2 IR AV =5
L v 'Y a—,L6000, tween-PBS T lug/ml \ZZFERL, 1004
FTORIUTIZITCT2EMA v+ 2 X — 1+ L7z, tween
PBS WTS5EWELIE, TAHV T + A7 5> & —EEHH
ELEY PRBEISRTVVG (RAFA—H—, =H LA,
A A5 =) %#0.5% BSA, tween-PBS T3000FWHFHRL,
100ul F2&7CMAZ3TCT2RMA v+ -1 L7k,
tween-PBSIZ TS B#E LEE, p=tr T c=— ) VBT
FrYTARCZX —AT VT Img/ml DEBECERL,
100p FORERICIMA BB TIONEAS v <—-+ LA RIE
RldBid 1 HEKEBLF P Y ¥ a% 100u F2&7USh
2, %4727 L —FY—F— (EY—, (UO) T 405nm i
BIARKEXREL, BEAKY L LIy T AhD LS
BEXEH L. JIBI2TXCTEHE (duplicate) TITV, BHE
BT 20pg/ml TH-7z.
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Fig.3. Standard curve of the recombinant rabbit IL-8
ELISA. In every measurement the calibration curve was
established, ranging from 13 to 10,000 pg/ml IL-8. A
representative curve is shown. O. D. 405 nm, optical
density at 405 nm.
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3. Mg IL-8 #E

o BRI 3 RMBEEROER T F A E T, KEBA
r DEERRT ¥ TISBICERRL D Iml oK ML, ~o%Y
o b U v ALOBRA D ORBE AN, 1500EE, 154
BOLMEYSHEL, MEE TIR-80CTRAE L. IL-8 RE
3 EEEL ELISA WX hHlE L.

V. FEARFERRE

LER T B SN BT I0%BE -V~ ) YT TEDI
BEL, 2hbD57 4 VPR EERL, ~< v ) v
=4 v (hematoxylin and eosin, H & E) #fa % fifT L7,
V. SERs b saiRet
GREREIZTEO V- F U R R L~ EAE
(avidin-biotin complex-peroxidase, ABC-Po) B Tfiot. #2
574 vaABHEK Y LVYREIDERSL, =&/ -2 Tl
KL7. 1 %BRRIEARKEED A2/ — M THEEAVAE
FyF—HDTmy 7Tkt FFFENRICRIEET S
0% v+ FEBMEFEYERICTC5MRIG I, — KRk
ELT 40ug/ml CHER LI WS4 % 4 CRT—BRIGE 7.
RENBE LTRABECFR LS M+ v 75 X< fIREHNE
(TpM-1) % WS-4 Db h AW TRBEORBBRERT 1.
—kBisl LT FVERY I~ YR G (=F LV 1,
) 2 BRI TSERIGI . RICEFREL LT
FFEFVE-EEBAILTITESY (=F 1) xERIZT
UL EIRIE S ¥, RREOHK0.01IM-PBS =T 54/, 4
EO¥EEToTe. BBIIST I/ RVFOV—FFIAALEF
nrns4 PRERSE LNV AV X—-CREOEEE (BF
AF 4 2 A, BR) AV, BREILAFVIY - VIZTH
W, Bk, Fur—ABHO%K, HALBELL.

V. #EtEeaoREt
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Fig. 4. Interleukin-8 (IL-8) levels in broncho-alveolar lavage
fluid (BALF) ((J) and tissue homogenate (E). Rabbit left
lungs were made ischemic for 2 hr followed by 3-hr
reperfusion. At the time described below rabbits were
kiled and BALF and lung tissue were harvested and
assayed for IL-8. 1, before ischemia; 2, after 2-hr
ischemia (before reperfusion); 3, after 2-hr reperfusion; 4,
after 3-hr reperfusion. Rabbit left lungs were rendered
ischemic for 5 hr (5) or perfused for 5 hr (6), and IL-8
levels were assayed likewise. Data are the mean=£SD from
six experiments for 1, 2, 3, 4 and three experiments for 5
and 6. *p<C(.05as compared with 1, 2 and 3 respectively.

0

N

BoREEBITRTEYME L EEERZE (standard deviati-
on, SDY W THER L. FHOEORTEKIL 1 TEES BT
B, BRESYRBrL-TEEESLD & L.

3 &

. EnN#HBERER(CHITS IL-8 BEOTIL

1. g IL-8 @

FRELBAIA S EW 3% cERAX B LT, M
IL-8 BEZAERELT (<20pg/m) TH -7, & b REICE
WIS B DM E 8B D BER B I L EER X ) ORI
LRSI, FAHROERTH 7.

2. BALF s> IL-8 B (K 4)

BIBNC BT 28\ T D& 80.5pg/ml, 36.1pg/ml
LIEMED IL-8 BEARLALY, ThiUMRMNERELT T
Bt 2 BEBMAI IS TIZ261154pg/ml, 2 BERIBEER
BB NTIZ195+82pg/ml & IL-8 BED ERA DA, 3
RS RER 1213 X S 1068£293pg/ml & 2 BERAEETIEE ¥
TLHNTHEELEWIL-SBED ERYRH K (p <0.05). 5
BB ML & OV 5 R ORBRBL MR E LTHEITLTW3
B%, 5 EERIRIMIC 3\ T 245+59pg/ml & 2 BRI & 13 1F
AUr<rDIL-8 BETHH, ¥ 5 BEEERICIS TS 291
+57pg/ml &3z 3 B HEERIC S EEMD IL-8 BET
BTz,

3. o IL-8 BE (K4)

Bk TR — b EEFO IL-8 BEX BALF &0 IL-8 &
ELIRERBEOE{LE R L. BIANE 24 (52.4pg/ml,

£ 7

N P

| mm B
7 %

1 2 3 4 5 6

Fig. 5. The number and proportion of cells in broncho-alv-
eolar lavage fluid (BALF). 5 ml of physiological saline
was injected through the trachea and recovered. After
centrifugation cells were counted and cell proportion was
determined by counting 200-400 cells. 1, before ischemia;
2, after 3-hr reperfusion; 3, administration of 10 mg
anti-IL-8 monoclonal antibody (WS-4) through the left main
bronchus at the beginning of 3-hr reperfusion; 4, intrave-
nous injection of 10 mg WS-4 at the beginning of 3-hr
reperfusion; 5, intravenous injection of control antibody
(TpM-1) at the beginning of 3-hr reperfusion; 6, administr-
ation of 3 pg IL-8 throug the left main bronchus followed
by 2-hr perfusion. (%), neutrophil; ((]), lymphocyte ; (E9),
alveolar macrophage. Data represent the mean from three
experiments.
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64.8pg/ml) DA HERELUT Ch-7c. 2REEmMS, 28
RIEERS, 3REREBERED IL-8 BETFAER 30441173
pg/ml, 322+152pg/ml, 890+242pg/ml TH »H, 3 EIEER
BT 2R EER® E TR CHERCBED IL-8 BET
Botc (p<0.05). SHFfEMm, 5RMERCRV-TRELE
H 185+63pg/mi, 208+39pg/ml TH -7z,

I. BALF shO#MROZE(L (X 5)

5ml DABAEKEAI L D 2.2~2.8ml Ok m
T Bz ERTEE,

1. BmEFERC X 5%k

BIATO Y+ FEEMC T 5 BALF TIXMABRE (X104
cells/ml, ATFHICIEERL VB EREA) 129.122.1TH - 12,
03Bt~ 2w 7 5 — 2 (alveolar macrophage,
AM) 91.2%, IFREK3.3%, V VoREKE.5% TH D, BHTIZE
hFENB8.3+2.3, 0.3+0.1, 0.5+0.2THh -7c. 3RMEER
B2 RRaESE29.02. 2 ML TH D, D5 bhiTd AM

Fig. 7. Immunohistochemical staining for interleukin-8
(IL-8). Rabbit left lung was made ischemic for 2 hours
followed by 3-hr reperfusion. The histological section of
the lung was stained for IL-8. A, stained with anti-IL-8
monoclonal antibody (Xx200); B, stained with control
antibody (TpM-1) (X 200).

Fig. 6. Histological appearance of the rabbit lung stained
with hematoxylin and eosin. A, normal rabbit lung (before
ischemia) (x200); B, after 3-hr reperfusion (x200); C,
(X400); D, intravenous injection of anti-IL-8 monoclonal
antibody (WS-4) at the beginning of 3-hr reperfusion
(% 200).
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18.3%, FFHERAS.6%, U v oSER3. 1% &I chBk O b3 23 B
A LT, ERTAHATS AM 14.0+0.5, FaBkid.1+
9.9, U v SERD.9E0. 2L fFRERAVEBHICHEMML, ¥ AM b
EEEE ML T,

2. 1 IL-8 #ith (WS-4) D8

WS4 * BERMEARCESTINRCEALLHEILS T
i3, RMRIR2T.7TE2.1TH D, TOSEIL AM 45.5%, fFF
B%50.5%, U VoSERA.0% LPUBIHERERLENFEOERR
Witz —HF, WS-4 » BEMSRCERIRAR S L7
B RWCTITMAEE20.3£3.3TH D, 03 bhiTid AM
84.7%, IFrRER8.4%, U voiER6.9% &, HFREROHLEML JKE
EEERECESEINE S EREZCRAI LT, &
fEH Ty AM 17.243.0, fFHERL.7+0.5, VU v ookl .4+
0.2&, [FrREROIEINS 3 BEHIBEEMBIC L~ 5 s Ml &
nTWiz, BELT ToM-1 2 EEIRAES LR T
12, HfERa%33.0£6.3TH Y, TOLEIL AM 38.3%, FH
E£59.3%, U voSER2.4% LIFHRBROBIMIMEI S hish oo,
T ORE, BEINHEEREICRIT S BALF fRoOfFhEE
WS-4 OBIRAFESIC X D BIRMICARITE L Ev b

3. L8 KREZHRS W I HHE

IL-8 BEEEIZ L » THEMBESCELULORENELS
PENEBRET A0, IL-8 (lug) ¥ EXKEIRITEAL 2
BRBRS Y THERY T-7. MAEEKI19.3£6.9TH 0, £
O3 BhltiE AM 48.7%, fFH3k45.6%, V v EKE.T% T
Botr, BETIT AM 9.4+3.3, FHEk8.8+4.5, U v Bk
1.140.3&, FEMICRTOL D& ETHFFRROEMMNE
bhhiz.

0. FEAREPHFAE (K6, &1)

2 R AT 3\ TUREB I AT & LB L CREICH R RE LI
¢, 2HEBERBCBVCTLBEDORS ~-MEHEDLDA
THotr. IBHMEERBICIR T, MOMmBERICERK
FREOBENL LN, WE S HTRIRA~DFRERDRE
LD, FAPICIZT 4 7 ) v B I UHRAROBH A A LA
HABORIETH D, MBBEOWELERTH 2. T
Berev oL@l Tuwiz, WS4 258THHES L

Table 1. Histopathological findings

BB TRRBRFAETh -0, BRAKKRS LRSS
WTHFRROBE L @EZANEI I Tk, ila#sd bem
BTz, i Liile~ 27 = 7 > — O8I EBEDMK
BZ@EDH Tz, TpM-1 ZFIRAES LB B TikiFh
HKOEE, REIMGIEIhth 7. L3 KEITAREEL
BV TIIMREEOBREBIIZ LA ERDIEh oot H
B, RE~OHFHROREAFERCE DL,

V. B3R (®7)

SRHBEREO Y v FHOARREL KT, HXEXD
MEEERBICHR~7r7 > —CofiRET IL-8 ZANVR
HEant., RESRBELT TpM-1 2—)#ifkE LTHAVEED
DTIE, AN, ZOZEnD, ZOREREMKIT
BRATHHEEXLSh. ¥BOIOEEMTO IL-8 &
BRETI, EEMECBECTLREMEYEDL, 7.

z £

BmEEERESL, OHEE, MEE, BERIIREAE,
flifEgE, MEBRAZLM SISV CHBEL IR TERR, AE
BRI ES LTOERAT TR 2R T, BEREORT
LI ERTENEBEREENILIEBEEN 255, B
EHEEDRREE LTt Granger 5 AAEHBEOCKE L #HE
LTLUSE, 8 THERESC ST 2 ERBEOEERNV
bhT\b. EEBEOEAIFEE LTk Granger b¥ 2 e R ¥
+vF v —FHvF ER{LEEE R (hypoxanthine-xanthine
oxidase &) AABELTWAELH|E LTS, Thbb, Bl
B TZ ATP ORI EEEAE I AMP 0 &K
LoTieh, FORRTF I vy, 47 v v EBTA AL EF
HvFUREBINT S, BRCEy v F o BIKEEBE (xanthine
dehydrogenase) (X MICfEVF+ v+ VEB{LBERICER I
5. BEFBCBRENMEEIAD L, BORKICERL Tz
A EFHFVFURFHVFVEBILBRIZL - TEFF Vv FLE
BINLH, FOEEFE X D A —s3—F % F (superoxide) 7
AERIND. BUWTRA— =% F L) @ERLAERe Fe
* v 5 2 A0 (hydroxyl radical) 7o EOEMBENELEINT
W WO TEIN TV D . ENEBEOHERITH S

Normal lung

After 2-hr  After 2-hr
ischemia  reperfusion

Increase of

alveolar macrophage - B *

Intravenous
neutrophil aggregation

Neutrophil infiltration
into the interstitium

into the alveoli - - -
Pulmonary edema - - +

Alveolar destruction - - -

éiﬁh@gl WS-4ib.  WS4iv. TpM-liv. IL8ib.
+# H 1 # -
i H# - i+ +
+# # - t *
1t 1 - 1 *
i # + H -
+ #+ + H -

WS-4 i.b. and WS-4 i.v., administration of 10 mg anti-IL-8 monoclonal antibody (WS-4) through the left main bronchus or into
the ear vein at the beginning of 3-hr reperfusion; TpM-1 i.v., intravenous injection of control antibody (TpM-1) at the
beginning of 3-hr reperfusion ; IL-8 i.b., administration of 3 ug IL-8 through the left main bronchus followed by 2-hr perfusion.
Histopathological findings are scored, as (-) for no chamge, (+) for increase and () for strong increase.
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A——FF v FPA LR~ (superoxide dismutase, SOD)
Rh & T —+ (catalase)™ ™, LTI FH v F vE{LEEED
HERATHET T Y/ — AP DOHEC T - THEREEN
HElEhi b WA BEC I D ZORREHEI AL, L Lk
BRACHFLELTW A4 v+ VEBLBERECRN LT, B5F07k
HPIPIZBAT A Z EDTEL SOD BEEHE LTEL
LiEXCL, FhT T ) —NiEFH v F VEBLERD
AL h b LA FaFrs3PhLDHEEL LTHV T3
LOHELH LN, EHEUBRORCEYMCERT 54
BERApHoTo.

S, FUHBEOELR L LTHFHRRNADPH 4+ v £+
FRAFCEB IR T A", FFERI B2 RET O
1, KREOBEYHE LIEMBREYEL T Z & (respiratory
burst) BEL b I L MHNT WS, FehEkL L O RO
MBI FEET 5 NADPH 4% v ¥ — €13, i 2 BEAETS
LERLIN, BEAYBT LA ——4F v V&R T HIER
BHBRHTHD. KT SOD I &k D@RLAFEREL, F
hEROBEW DD Iz r e FvF - £ (myeloperoxidase,
MPO) DEACTHBBILKELERAA VIV AEE KR
(HOC1) 24 L, Zh bt O\ 8 2 M O B+ 17
S50THAH. TOFFRICIAEEMROEL L, MEORR
LM b= P vy, @ik, efab =y, A0y
A A4 Vg ERFWME L ->THIEBIEND . BRIESBE
S LB EUBREEREN, BRCFRTA LT
IHEBIEH LTI LAGErEx s FAECEB Z 48D
5.

LAV EDODOEUBEROEEARLE LTEFEEIA TV D
DELT, 75F FVBRBARBTOI2®. 75 VB
BMREDC Y VIEED 7Y tr —AERIZ=AT AR LTH
ELTOAH, B DiERILIhic7 s A7 4 ) 8=+
ARIDIDZAFAREENNMKIBIAEE, 75F Vv
BIARRAIE L DB LT B, ZOT7S5F FVBIIFr 28 Y
5 v v v (prostaglandin, PG) &= 14 2 + U = v (leukotriene,
LT) ~ERBEIATWL 2, ZOBBEBVW T FrFv S
ANDBEEIND. FLRBEHTHH e vEFTF L A 12
M/ SE L BRI IEA % & bEEREO MTEEL 725
L, »fat U=y B iRffFhBRict2MnicliEkEx b -
TED, LHCELAIBEREELFIEEZL 2

ZOLSFFRIBEREERCR T 2 EHEBRREOELR
ELTCEBELNEBEY HHTW5. HFFELY 21 OB mEE
BREFACECT, QMERT 4 v 2 — %8 LIz KR RER
BRESEEMIMEROEERREEMENEYTHH, AR
ASEEL B L2 - ®E LTW5. FaiimmEkiikR
B Fe$vy L7 (hydroxyurea) % B\ 7o i FERRE D BB %
TEVTh, BEREENOH I LRBEIhTWS,
EEL IR RRIEERELS, EH -V VEH - =
SV Uit EERTANMBRLELL, ThHDHERNER
W hMEARBRLECEEY S A BENBEELREX S
B.W0EY A 2R OBEOEFEREF L CEVT, TRT
7 —EEERO®RE X H BOEERO L85 X OFKERE
BHkich, ¥ RNEFE2BL LA TELEHELTH
5. EFRBERFCIVHEY A EBORBRE &£\ bh B mTo
BT »rb O TEREOERONEREIEE LWL WSH
ENRALNRDH, ZHIXFRRSHELEDONEKMRCES, &

=1

HLHMERLYEBETH-DTRIZHAKTHD, Z2TLl
hE O EE L BEE %1272 LT\ 5. Bishop b7 i3 Mm% H
BEOMMERSIO AL, T I A SO EES s
R X 50, BREBRCIZFFROMEANE~DERE, BER
FRETHD, FHROEFRT (CD-18) KT 2Hithr 5+
e L ST, MAFERNO LB LCFFROMBEA~D
B L s BEL TS,

IO LS E A BRI B TR AR B
B LT BZERBELEMITRD &, FRRYINCHEE X BiE
LT HLDORAITHB DD, FoFhiTv-D, Foflar
LoT2LbRBEDY, EWHZENKDOBELELLS. Bl
HEEREEICR S T SERERCIZRIT~OFhERkOS L
52, AMROEBNOBHED DL, AMBRERE LICH
WAcHEREERTF Mac-l, LFA-1, Mel-14 70 &) BBHE3h,
DOEFW EMBRANENEMECAE, PEEEMEY 8, XE
BAWEL-OBIC, KERMCEA» S LERDS. ZOHME
e AMBGEE OB DLW TIRTBAL AL S, EHHTLE
DERFIZIDVEFHEENBLDLEEZLAT VB, BlRAERE
AbhBEFPROEE, BEHLCESELTWAIRETF L LT,
ZHETIZ LTBM, EM{LEEE 5 Y™, A——FFv
R g RSN T VLAY, FOFELWEHc LTIk
BHOMZINT o, T2 TEFREAFRICB T, Fohik
R LTV SEERER DYV A P A4 v THB ILSImERL
R M B E R O F R BT 5 IL-8 o5 o
THRE Lic.

IL-8 DRBRENTOFEMEIZ, FHRCH LT, "Bk es
#— 18 (CR-1) ®EERTFD Mac-1 ie L ORFOFE ),
RFBOENEAR~DOMNFOFTE, ML, Eibh, B
BREOESE, VY Vv~ sBREOKH, LTBEA?HE0HTH
ATWBH, ZhbiZE JIRCAERECE T A FHREROBEL
EUHLOEETH Y, T0EL OHSKcH VT IL-8 A5 L
TOWAUESEYRELT5. £HRIERITA IL-8 0&E%
BHEBRETNVERCTRE TS0, EELD IIAKRIC
% h, ERABIT O L2 XBECKERHEL, &5
¥ IL-8 ORERFED FdD ELISA Ra €. =
DYy IL-8 WERLA, vV FHiEnBEEREE:T
AERITB IL-8 DS #E L.

BALF sfR8 X UMME~=E o+ — b LR IL-8 BEORKH
HEAR 25 L, 2RMENES XU 2 BHEERBCS T
RIEWLV LD L8 BETH - 7248, IRBHBEREC
BOTRENETTELUNER LS ILS BEAYRLTED,
FRREVEBEMS 2 Bt S D 3RMB ORI Y S &ED IL-8
EARELLIND BALF kBT LicéELbRE. WEE
BRE LTHfT L7z SEERIBMAEED 1L-8 #ES, 2 RHBOnE
ERERLVALTEY, BOOZTREMEESLTD
IL-8 DREDORFIIRDT, INHMBERZCRITD L8 D
EARBIIZ X - TTIe BMBOBEMC X - T3 &R
ShickExbhi, I sHHERBCRTLLD LS
BERRBCECVALTHD, £BBRMEI R Icihs L
WO B IL-8 BEEDHIBMEI-7eE VWA LLEETES.
BIPEFROKTHEKCT L TI2BE LR, BVinb
b IL-8 EEAAEN o, B FOBROBERRE VIBAE
bRy, Bha@BE oL Loy (L8 B st
EZxbhic.
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g IL-8 MERERBY B U TCHERELTCH - 7228,
szl IL-8 AMBEEFIIIADIE WD, b LRI HE
DHRLPADIENED ZEIZRD, METIZA 572 IL-8 23
SHSR, BRESNLEES S 50T, BERRIENS
e b ORMEY A AROKRTH D, Tz IL-8 OmE
B TOEFEIT Van Zee H5MI2T.55, bhbhOWR TIZ
5.1 L KBRS, BRCIEFAHEE Lo s v 5 TR
it nwE v b, EFRHEFMAZCRT AP, ik
omtEt IL-8 BELRELRA, 22 TL4EE82B U TR
ERELUTTHor. BIEKY 2 v 70T EHFERA
R EEERBC RSV, MEFCHEED IL-8 ARH &
RTWAR, ZALDFER, Wi kiELEHOBnEFE
KEETHD, TOEENLAVCEECTEECRET S D,
L8 AABICELEINOBRCOREEh X EEXLLNS.

EMEEERERICE T BALF Foflakes £ o 5 ED
BlbxHTARD &, IL-8 BENVHEM L 3 REEEREBC B
T BALF R OFHEROERE IUOKAERCHEML TR,
Highb3s L OV BALF S0 IL-8 BEDOEEICHBIL TV 5 & s
i, REEGEOCLEER 2HFMBE TR L A Bt
Pabieh o tedy, IEEMBICIIERFRROBELREDTE
b, BALF #Fofifas L8 IL-8 EEOZ{LE: X<ABEL T
fo. Zhb X ) BNEEEREEROFREROMME TORE
BLUMBEA~OEE L8 13V HEREY b -T2 L& X
bhts. EBE, L8 »SETACEET S L, RBLELR
BALF s Offifa % & CREAKEC S EDE . IL-8 ¥ KA
PSR S TS L SR KBEOFFRIERTH T
EREIBRTWAR, SEZARFIC L » THEFRROMER
BEBIUEE, ME~OREEI &R T ENHBE LA,
¥7r IL-8 OBIRABSIC L » TEFRBROMEA~OREIZER
BigwAy, BOMMENTOREZRDLLOBELL LA
B

# IL-8 HiEDBIRMESIZ L 0, BALF dhDiFehEROREM
B IURRBREN RO mMEREE, BFSBRINCHIH S
nichl, ZoZ LRBOEBEEREERICE T 2HHRORE
B, FXC LB - THERIZAILDTHE I T
LTwa. #i IL-8 MitADBIRNESIZL » THFFHRORED
ZTRI MEROBEL TG o Z Lk, IL-8 HFhERD
FEL - BRI E LTV B2DR TR, HFhEROMENK
ADEEWLEE LT WA I ERRE LT A, H IL-8 #i
BRETITARES SN BICIFRERORE, B
Righotetd, ZOREEROECCIAHREDOER, T
IL-8 FiikII a5 X icBe, REEH, I3 mENIC
THBIFTERVGADIFREBEOMENEK~OEELHET
T, TOBROEB~OBBELAFITE o ofcbEx bRl
Huber 5412 IL-8 2+ A IMFBIIRBRENCE T L 7 F
V#ERTF (lectin adhesion molecule-1, LECAM-1) & 5 21 v
TV VORERBRMEIL, FRRONENE~OEEYEET
DERELCED, SEOEBRNTORRE-FHLTIVS.
Bx Ok uC, FRROEFRTFICNT ARG/ EME
BEREELIH L L ORELRD D", FREREOENRK
Mias oBEE L v BRE, FRRBELAREEO D OR
MOAT » 7 THHEERERE L - T 5.

Wi Mtk BB EC 33 A FHREROBEMN IL-8 It X » T
BERI IR TWAZ LAY LA, ZZTOEO0MER

PRELTERE. TEOBOEFETIC L » THCFRR2 2
LEEA S OMEEN R 52 LHBE, EREFTLVCEVT
Booh TR, FE, TEBRMOLERIECK - TREBO RN
DHEOMmEFERL, SEOMEEYS IZEEITvERTHS
LvwbhTuws., BEONEBERCL - TCTFTERRIKE LT
IL-8 REAINE LTY, IL-8 AMBEHITIEA SRV E L
b, ERESTH L MCEFPROBEEI IR I T LIIRT
EThHD, TRENBEFERC ST A2MOFRREEY IL-8
WX o THBATHZEARYE B, O EDDOWHEMIIT IL-8
LA DiFhEkEERFOFETHS. Welbourn HUT TS M
BHERREIZIL BALF 0 LTB, BERERLLHBELT
\~ &, F7 Goldman 5™, THEEMEBERCZMmMEPD
LTB, BENERLTE), BERKROBEEBEOMEE 2
FREROBREIMEF LTB, O LR &ML, S5RFFEOE
HLIMBITELEHEL TR, FRBEORM TIFHEM
LTB, %#E4AT5 LW RBTHIHRBELHAL V5. £
Dtz /M EM (LR F (platelet activating factor, PAF) 23\MF
REROBE EERLICEE L TR D, ZOERFIC L - CHE
MEELAHE NI LORELHZY. —THCELD L L
TeBbRO L5 LHBELTHETH S, Tihbh, EOEEERC
IS TRIMCTALrOPEDREEL SN, ThHXMBEHITAD
FzEEL, MTOIL-8 EERRBMLIEVS53DTHE. =
OB E LTIXERBELIEA~DY A bAq vAELLRS.
ThbLEERC L > CEEINEEBRRVBEE T 31 v
& — w4 % -1 (interleukin-1, IL-1) ®EEHEFE A F (tumor
necrosis factor, TNF) DEA R T IL-S EE LT &I Lt
WOEZTHEM, BAOWBOEMBEFERBEERIC B
T IL-1 ® TNF OBEENRE ST LB,

AREBRIZET IL-8 BEMEBERESCRVCEELE
FELTHEL TV A ZENEHE NI, IL-8 B 5 T
FELBEMBEEOREGYBH TE L2 Enh, BERRE
EORE L LT IL-8 LA, ElEBHRLE D1 oA v
LTB,, kR o 7c EREH L F v b7 — 27 2B L T, BOE
HEREEYT R LTV AMEELAEL RS, IBEE
BFRBIC B LTI, Mg~ 2 r7 > — 211 BALF % X 09K
BRSO T EOROBNE RS, ¥ aEERREeCLD
IL-8 EAEYIERIATHS, Z0FERLIhik~s e
7>~ IL-8 Afe s IL-1, TNF, PAF R K DAL
BiE LTV AERENELCY, </ s 7 r -V DFERE L
V' bDORTORMMEEYEE L L OMEMERLYERET S
LWL, BEREEAREEEENICE O M
THZENTELY, ¥~ ruv 7 s - OB &
CTEMIOCBRE T L R, BB Ihir A 21 v THBE
BELH - EMEETF (monocyte chemotactic and activating
factor, MCAF)® 2B§5 LTV 2A[gEM b HH, Thibv 4 b
HAVOEMI Ry V77 DEHEXWONCTH I EAEM
BEEREEOLRYE LM TH I LI DB LELTY
%,

P IL-8 HiADBIRME 5I1- & » TIFPEROBRE, BiHm
HlX o pt, BRI REAUNEOEMEFIEETH . K
BEBEMCIRBR~D7 4 7Y v, ROEROBHIZL HE
ETHokARHTHH, HEBC LEZALTENECORRA
LEZ LR, ZhDRERL~2Z 7 7~ L D DDA
P b A VB IOEERUN L DERETAEEBRR EOFRIC
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XBLE2Lh, MENEBEREEIFRREAELIERE
eBh, FHRRUAOERGBEELTCWAZ ¥ LdLTW
5.

£ W

Mg MEBEEEErsT 2 L8 DS EY BT 2
B, vHFEHrAG 2REEL, 3FEEEROER S
ARERE L. IHIECH L8 ikt hENEEEREED
BREATENE SRR L, UTORKRL2E-.

1. BALF BIUHEMBrET *— bho [L-8 #EIZ, 28
FIERRE T~ SR MEERECEBC LR L (p<
0.05). ¥ 5HKMBMAS IS EEERD L TIREE R
IL-8 |ED ERIZED LA 51,

2. MmiEd IL-8 |ERIRREE[LBLTNEREUT ©
Eﬁ‘fi.

3. BALF Fofifle/EizEmenc L~ 3 REEEREC
I, FRROEERR I CERFERHML, g~
7y CORSHEML T,

4. REAMEMCL, 2EMEEREE TR LA ETL
BARbhieh o, IBMEERBCIFFRONERNTD
BERIUBE, SEA~OREYED, ¥t ons
LERATH -7z,

5. REERRAILL Y, MREXOBELES X Ui~
77— ORERCIL8 XEAELTVWAHMIATH S & ¥ L
ol

6. IL-8 DREZRHEW X WIFFROME, EER~DE
Hn5| &Rz Thic.

7. LS ABREKEINCEELTLEDTH o0, &
WRPNCHR 53 3 & J i 4 B RS O 7 PR 0 B PINRAE 36 L OF
B RIREICHIEI L 2 7.

LAk & b il i B R R0 0 7 R BGET1 IL-8 23
BrRBSLTVBE 2. E8 IL8 HBARiZ U e L
IL-8 7vaa=2 1} L0 ERTH H S HEOEKITH
B SRS,

& E3d

MERL DD D, BHERLHENEE Y ¥ LiSiRAEH— A6
FREE AT DTSR AENAFRATER B0 S R
BROEMOBERLET. 2008 HHELYHE E LesRAER
AREFTRRMAEELDHRE, FRIDL D SATER LT L
T @RAFI A WANEBHKUBEFYTF, FEEASLE @1
BLEFET. FEFOMRIZHE L THBI Y MV kSR ASES RS
—REBEANEFECBE LT BECRAEEIYREE L
SRAEFAPRFEER S L USRKEE— N HERS OB LT
BB LR,
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Abstract

Ischemia-reperfusion injury remains a significant problem in lung transplantation. Neutrophils are considered a major
etiologic factor in reperfusion injury. To determine the role of interleukin-8 (IL-8) in reperfusion lung injury, rabbit lungs
were rendered ischemic for 2 hr followed by 3-hr reperfusion. The present study also evaluated the ability of anti-IL-8 anti-
body to reduce reperfusion lung injury. Reperfusion for 3 hr increased the levels of IL-8 in broncho-alveolar lavage fluid
(BALF) and tissue homogenate significantly, compared with reperfusion for 2 hr or less (p<0.05). Corresponding to the ele-
vation of IL-8 levels, the number and proportion of neutrophils in cells in BALF increased with the histopathological evi-
dence of intravascular neutrophil aggregation and neutrophil infiltration. Neither ischemia for 5 hr alone nor perfusion for 5
hr alone induced IL-8 elevation and neutrophil infiltration. Injection of anti-IL-8 antibody into the ear vein inhibited the
intravenous neutrophil aggregation and neutrophil infiltration. In contrast, intrabronchial administration was ineffective.
Intrabronchial administration of IL-8 caused neutrophil infiltration into the interstitium and the alveoli.
[mmunohistochemical staining revealed that the original cells producing 1L-8 were ciliary cells of bronchiole and alveolar
macrophages. These findings proved that IL-8 plays a major role in the recruitment of neutrophils in reperfused rabbit lungs.
It is expected that antagonists against IL-8 are clinically useful for inhibiting ischemia-reperfusion lung injury.



