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SRKHELMEEBIFE W (FIE BB THIR)
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BRI SRR B AT U CRESE L7l BB & 2 o TV 2 9%, BB M ARSI L 2T A S Ok g, Mitkae
BTEERRE LCEERRETH S, BELE, R, A2 Eicsnt, BmMFEEREE IO L CRILICETT 5 ERHE
MOFMEAEE CRTW5E. LFICST 2 B0FEREELD BEENRITV o 2 ABE L, 4RMERCHENET
B9, THUCIEEY 3 v 7 BEE (heat shock protein 72, HSP72) D52 & ST A, AHFFE T3 B ILATHE R MR M1 X
AU ETIRE E OIEIRNE S L O HSPT2 0B BB LT, v M ENFEERTFVEERLURE L, EMOER2FRRO
BT, EROMKCL 52O FEER T o 72 ORM B R (n=6), 2K/ OB ORI 5453 H o 8 MR 4w: g M %
F70 0 B3 B 1 BB BE & [FAR I B % 1T o 7= B I AT ARG A IR M52 O R RO B (n=6), EEMIFNC Y — =S v POBEBOAEIT-726
R P 7 1 2 05 S B T T B U % 4T o 70 G BRI AT R (n=6), KR IMATSE IR I 0 6 B 74 12 2 BRI AR LA 21T - 2 BRI 4R
R A GRFMIRE (n=6), & —=7 v M % GE L/ 24 % I 2B MBI ER 217 5 2 24 R & BEE (0=6), RBIRE
P D 1T 0D 240 5 P4 42 2 P O O TR % AT 7 B L BT A0 P 3 T 2 24 BRI (n=6) D 6T AR L 72, BIIFHER R O &l
B B LRI R AR R R I A O RS I I O RS P A R K L TA B ICBNIRMEE S ES T 0 o 72, 6B MBS IRER &
1 BT R  LAE 6EE B T BIR MR R E, BIIRMBREAAFIEE, EHMBIREICAEER 2oz, —7, BRILAIER
5 70 24 B P B0 24 BE P P 0 IR BE L LR C BRI R R FE AT B A O o 7. TRELARRR SR 001 D 2 0L AT 45 e ] I 7% 24 [
BT IS 24 BRI IREE CIGRLIREE, MM ~OZEHZIFHREkORME, MELMRNLL, MKELZRO2. BOHME
PSR OBGME, 6IFR, 12BRE], 24MER, 4SEERNIZHEM L AKEM # U HSPT2HiE % AV CREMMFHNIIHRET L2 25,
P AT R e M A 12 R, 24 5[, 48ESEICHSPT2 g R BT LEOMBEICED SNz, DEL D, Mics Ty
10 R4 P P R I D MBS R & IS R ASEIE L, BRI RICIRHSPR2 O REAEE LT AW FEMASRIE N, EILHE]
STREM M R N EE MBI A R FRTH L L EX LN,

Key words ischemia-reperfusion injury, ischemic preconditioning, heat shock protein, lung
transplantation

WA, MRBRIIBHFER S L URENREEOERIZLD,
Bk TIEEER I RR BN L ORI L ERFRE 2o T
Wa, Lo LEBFRTCORAKERETH 2 HERMRE XL L
&bz, ERRECMBMEAE OMtgiET £ X OIHAKE
DTITER L LTHEL o TV 5,

EBIFEREEORRE L L TITIEHERE L & b ICHRERE
CEELTwR EELZ LN, FFRERLT R ¥ — EHER OHS
REFEHENTWS, —F, LHEBNTREEMIZETTS
SR O B ILATL AR O B M R EE I L CiRSREDR T
AT 5T L% Murry b P 21986 E I L7z, £ DOBRITE
NBY B LD FAROMBITER SN TE D, BILATERHE
%)% (ischemic preconditioning, IP) &IFIEN TV 5, JLEEIC
BT 2EMPOIPERITSHRBICIT Vo ATERL, 240EH
BIEERBRT A LIHE S Tn2Y. ZoBBOIPOR)
Bk 72kDad e g v 2 % 297 & (heat shock protein 72,
HSP72) ORBIAELHELTVwALEZLNRTWSY. Jilil

FrR114E11 B 26 H 2, FPH124F1 A 6 B5H

MEEREEICTLTHAMEB L UBEOI PHRIIRS
N3, KR Ty X OIEMPLERIC L 2 B nEERE TV
FAVTAREB L UBREOIPEIEL L IZHSPT2ZOM5 %
FRET L 7.
HERBLUHFE

1. EBREWM

{hE2.8~3.8kg (F¥3.4kg) D=a—Y—5 » FEHQHEOM
B E @Rl s R, EE) 52F % A/, mifee LT
Br7 hO Y (Hl, ABR) 0.5mg % fHARES L%, 4o
BRICEMEBERERL, S~ MV EY—)LF MY A (HD)
25mg/kg & BEICEIRAES L 722, EBRENM % FATE IR
THEEL, FENS & URMESEHEL 2. BT RED
A TVWEemm ORENEEF 2 — 75K 1L.5emIFBAEEL,
=N — FEIGEES A TR 25 SN-480-5 (¥ ./, WE) 128
L7z, AT EERENS LRI/ Sy 7 a2 A

Abbreviations : FIO,, fraction of inspiratory oxygen; HSP, heat shock protein; IL-1 2, interleukin-1 2 ; iNOS,
inducible nitric oxide synthase ; IP, ischmic preconditioning; mPAP, mean pulmonary arterial pressure; NO, nitric

e
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i 5 00 T MR S R 242 3 0 F I A A R R ) SR 3

a4 F (BERA VY >, ®HE) lmg * ERAKZES LTI
it L, FEIPE %7575, WRKEHIE30HE/5, 1ERAE
1315 ~ 20ml/kg (A i &RRE 15ml/kg) (CRkE L7z, v
% ABs K (fraction of inspiratory oxygen, FIO,) % 50 %
(FI0:=0.5) IZ§%sE L 7.

I. ERZAOMER

1. IPEhROME

BIRMMERIMAZ, b v M7 yERTHRRBEREZEHL,
UGNy E—F v 28 (AF4F v b, BHR) 2%A, FEL
7o, BTMOERIEH MR Ligo o RlIkgeR F cRre &Nz, WE
BT A FEER, WEEHEIBI L. B E AV igeE % A1
Bk, A RICTHIIEZ SR LB L7z, oA DRaLH & SIRER,
EAEORMIZ4A0TOL Yk (ZFay, HE) sV —=
o NEEILZE, ~8) yF M)A (RE, BE) 200 HAL
Jkg B WIRIATR S L& b~ b L7z, LI EIH L0
PEILL, WEIREREMIZ4GH y ¥—F ¥ 22 HLE L
DAL TRtk IR (G B L7, MR & U TR
& 2y (246, HE) % 10mg/MEH CRFEABEET L LD
12, BibsrrozvaTuwd FBIUY 7E/4 (HD)
PEEWIRARS U ORBREL R L. —0y—=7v
b AN A BRCIE, JERFR OB O AFIREETIT -
2. DEOEBRRAIK L TEM % BOOMRE LeREIERL
72 (K1),

1) O R XS FREE (n=6)

MOy —=4 v b &ERL, ZLHOREIE2RMOEILE
BAAE L7, 2BMo B TRERMO Y — =4 v M E@KL,
EMOBHEISWE LR TEM Dy —= 7 v F&EN, §
TOMEERE L BREEEMOATITo72, G0y —=rv
bW 2BEEOEMOBER AT, BEEE2EROES
TERERT L.

2) IP# O B¥ I #E (n=6)

KD % — =4 v bk 55HERT L TIP & 7o 727k, 104
PRI L7z, DB BB & RIS IC A O F iR 2IEE ORI =

0 hr-control
Sham op. 2 hr clamp 2 hr reperfusion
0 hr-IP
P 2 hr clamp 2 hr reperfusion
6 hr-contral
Sham op. 6 hr reperfusion 2 hr clamp 2 hr reperfusion
6 hr-IP . .
P 6 hr reperfusion 2 hr clamp 2 hr reperfusion
24 hr-control [ ][
Sham op. 24 hr reperfusion 2 hr clamp 2 hr reperiusion
24 hr-IP |l
P 24 hr reperfusion 2 hr clamp 2 hr reperfusion

Fig. 1. Time course of the experimental groups. In 0 hr-
control group, 2 hr single left lung reperfusion was performed
after 2 hr ischemia. In 0 hrIP group, IP was performed 10
mim before the experiment. In 6 hr-control group, sham
operation was performed 6 hr before of the experiment. In 6
hr-IP group, IP was performed 6 hr before the experiment. In
24 hr-control group, sham operation was performed 24 hr
before the experiment. In 24 hr-IP group, IP was performed
24 hr before the experiment.

v, FOHEEOLEMOAIC & 2 BHlHEET- /2.

3) 6REREATEREE (n=6)

EESHEICTHME, ERfMic4a07al rii2ELTY
—=4y FERELL BFIGERETIC s —= 7y bEAL,
BRL7., ¥—=4v FEBEL6HMBICEHRNL TN
O 2B 2 B B I ORI A BB L/ L HIETAT -
AR

4) IP# 6 BB (n=6)

6 B[ ek BRIE & MR IC AR TEMPIC Y —=r v b %
HL, IPZ545MATWER L. IPO6RMZICEBMLTE
Fifi > 2 e R A5 XA, 2 B ) MO & O B () e PR & ] U 5 ©°AT
o7z,

5) 24 B B o R EE (n=6)

GRER A IR L MO EBREF VT, §—~=r v FE2HE
L7 24W MR ICEER e BB L.

6) IP#% 24 K5 (n=6)

6 R fx BRBE & RIBRICZE BRI TRMIMC Y —=F v b &
EL, IP%55HTVER LA, IPOARMBICERELTE
it o0 2 B ) I 2 e P T SAE O % O B R B & W) U )5 8k CAT
27z,

2. HSP725HOMES

EESHECTRBL, 4072 L Y RERWTEMMICY -
=y MEE LA, A28 2F B L 200 BAL/ kg & #EIRPY
BE L& E~NR) VL EMMEZ A RER L, IPZAT
o7 IPHRIEFTSICHERES S TrLBM L7z, fELEME
WL, FEDLEET LD EH TRENEEF 2 —7%kE
L7=. IPHRORERE, 6F:R, 1285, 2445M, 48EEMICEM%
L, HSP725H 04 I % R EAG | OHET L 72 (% n=3).

I, MiTEEEDRIE

EBRIOEHIZB W CHIRMBELFESE (arterial oxygen
pressure, PaOy), ERZEAIHIE (oxygen saturation, Sa0s), T/
BhIRIE (mean pulmonary arterial pressure, mPAP) % fll%E L 7z.

250 —
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Pa02 (mmHg)
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Time after reperfusion (min)

Fig. 2. Changes in PaO2 of 0 hr-control group, 0 hr-IP group, 6
hr-control group, 6 hr-IP group, 24 hr-control group and 24 hr-
IP group, Each point indicates as X = SD. —(O—, 0 hr-control
group; —@—, 0 hr-IP group; -, 6 hr-control group; --@--,
6 hr-IP group; - -O- -, 24 hr-control group; - -@- -, 24 hr-IP
group. *, P<0.05 VS 0 hr-control group, **P<0.05 VS 24 hr-
control group, by repeated mesure ANOVA.

oxide; Pa0,, arterial oxygen pressure; PKC, protem kinase C; PTP, permeability transition pore; SaO;, oxygen

saturation; TNF « , tumor necrosis factor «



W RE RS 1L T E T B AR T, FEDK B4R 30, 60, 90, 1204k
L 7. PaO; Sa0; DEEIXERKBEIMRICIFA LNy E—F
¥ ASFH BRI L 2B R TAT - /2. mPAPIZFTBIBRERICHE
LNy E—% % Z§H% K8 77 72 A5 4 RM-6000 (HAN
B, FR) ICER L TEREL .

V. REMRBFA0RET

EBRI. 1. OEFICBVTHIER2MMAZICHE L AR
%, 10%HHERE R L) (KBS TR CIHEE
BI85 7 4 A RERL, HERERGT LA, FPEHKo
BEHEOBEE, — (&L), + @), ++ (FEE), +++
(BFE) D4EBCHELL. MRROKE, HOoRER, —
(L), + RE), ++ (FEE), +++ (BF) D4BEEIS
L TERME L /2.

Table 1. Comparisons of pulmonary function

V. miEESERe

EEBT. 2. ZBWTHE LAERIZ10% R EREHRLV<Y
VHICTEEL, /8971 YAB LR, 4mUFEERL
72, 100% %> L 3, ZI05HMOBNT 7 1 ¥ &7 74,
Iy ) —HRTH20EIFEEE 100% Ty / -V T3E, 90%,
70% L% /= NVTHIEMET LEKEIT o7z, KEKIZTLS
fA#e#%, PBS (pH7.2) 2 L7:. 5%RFEFT500W, 55,
3EDTA Oy - TRBETVEORIGEEITo 742, Bk
$CHRE L7z, 0.3 %BERLAREKRMA ¥/ — VI TI545H
FBRICTHERAVAF L F—PEEEL, 105 MHAKkEL
7 wVIMETVT I (Favyoty, TE) T8
Ty &y T ETo 2%, PLHSPT2/73E /7 70—+ VK
(Oncogene Research Products, Cambridge, USA) % PBS T 200

PaO, Sa0, mPAP
Group (mmHg) (%) (mmHg)
0 hr-control
Pre 332+30 99.8+0 14+1.3
30 244118 * 99.60.1 16£0.8
60 18846 ** 99.240.6 18t1.6
90 16126 ** 99.0+0.5 20£1.9
120 12917 ** 98.7+0.3 22+3.1
0 hr-IP
Pre 366118 99.8+0 14£1.0
30 286118 99.740.1 1408
60 251+47 99.74+0.1 16x1.2
90 19629 ** 99.440.2 161.5
120 182421 ** 99.4+0.3 18+£3.2
6 hr-control
Pre 30116 99.8+0 15£0.8
30 221423 99.6+0.1 16+1.5
60 154=%31 98.9+0.8 15+0.8
90 122431 98.6£0.5 21+33
120 99+26 93.2+11.8 25+3.0
6 hr-IP
Pre 31613 99.8£0 15+0.8
30 219+26 99.60.1 160.9
60 171£29 99.1£0.5 1711.6
90 123+32 98.21.5 19£2.7
120 10728 97.2%+1.6 23+29
24 hr-control
Pre 2898 99.7+0.1 19£2.6
30 148412 #* 98.8+0.3 20x2.4
60 97424 ** 93.1+8.5 21£3.0
90 86118 ** 91.3+10.2 24+34
120 T1E£21 ** 81.1t18.6 2629
24 hr-IP
Pre 29749 99.8+0 17£1.6
30 171%£22 99.3%0.1 1822
60 13128 ** 98.0*+1.5 1919
90 12621 ** 98.24+0.7 20+3.0
120 107 24 ** 97.8+1.1 2123

0 hr-control, 2 hr single left lung reperfusion was performed after 2 hr ischemia and no
treatment was performed; O hr-IP, IP was performed from beginning of the experiment; 6
hr-control, sham operation was performed 6 hrs before the experiment; 6 hr-IP, IP was
performed 6 hrs before the experiment; 24 hr-control, sham operation was performed 24
hrs before the experimetn; 24 hr-IP, IP was performed 24 hrs before the experiment.

Pre, before interception of right hilum; 30, 30 min after interception of right hilum; 60, 60
min after interception of right hilum; 120, 120 min after interception of righ hilum.

Data are shown as X+SD. *P<0.05. **P<0.01 vs data of pre clamp by Scheffes F

method after one-factor ANOVA.




ST O P RE B R A2 384T B I AT IR PR A AL SR 5

REZHERL, —H4TCICTRIEE ¥/, RIZPBSTH 4 3H
WL, TRVMRELTT IV BARY v -, " F Y-
YEFab” WCLfivr Alg @WE: v¥F) gk
ANTrA Y Y TVRTA VPO (M) (=FVL A1, BX) #
FIRTI0DEKIE &7z, PBSIC TS5 M3 mkE#E, F7 3
J v FY v (3,3-diaminobenzidine) (FIYEHEZE, B0 12T
W THEIREEZHEREL 2PN THBR TS E . K
HARTIODMESR LR, <AV — AT rFI) v @KL
Y IZTC 1o MBRB LT, KEKTIOFEELLETo7.
KIZ100% =% / — V3 EE IFHOBAKEIT o 721k, 100%F
T Ly C3SEOEME 3T, =) /= (REELE) 2T
HAZITo7.

FEOMBED Y PR—LE LT, ZHFICHEREBRS MY YA
(sodium arsenite, Sigma, St. Louis, USA) 8mg/kg % Bk M4% 5-
L, SRR LM% Av7z9,

VI. #EETRAVIRES

RERFRITFYEEERFZE (x+SD) TRELZ. &R0
EHEOEDRENIE—TCERBSHSITEL, SELBRICE
Scheffe DFREZ iz, FEHMOREIITERNE-S
WaEER V., GRESB R > THEEDN EL
AR

59 &

1. MmfTEh8E

1. Pa02

O B3 [ e BRBE C L BT HEUR BASA 7% PaO, I3 MERFRI IR L, B
VE I BRAABIE 2 e T i HE 14 30 5 BABE O PaO 1348 BT E D
o7 <0.05) (GE1). IPHOEME T BERMEHEPO
RER A L, FETT B LATE 90 5 LM O PaO, i3 4 KA
o7 (p<0.01) GEL. £FE% LB L TIPH BRI #iE 0M%
B PBEEIC AR THEIZ Pa0 i E 2 72 (p<0.05) (X 2).

GRERIME I FREE, IPT£6RFHE & b | FHEM £ PaO, I3 4EIRRY
A L7, AREE L CRBEEICEEEERED o7
(M2). FA&EHEMEOLBRTMHEMICEELZIRD L,
7z.

J & e g g _____

80 —|

80 —

SaQ: (%)

40 —

20 —|

Pre ::lamp 3‘0 6‘0 9‘0 1‘20
Time after reperfusion (min)

Fig.3. Changes in SaO2 of 0 hr-control group and 0 hr-IP
group, 6 hr-control group, 6 hrIP group, 24 hr-control group
and 24 hr-IP group, Each point indicates as ¥ = SD. —O—, 0
hr-control group; —@—, 0 hr-IP group; ~~(O--, 6 hr-control

group; ~~@--, 6 hr-IP group; - -O- -, 24 hr-control group; - -®- -,

24 hr-IP group.

CARFRI R A IREE, P24 REMIBE L O ST IEIT 7% PaO, I3RS
ENZIRA L7z, 24 BRI S R EE O I FRHE B AARIE 1T Sb R T
VETT BB 30 0 BAE O PaO, I3 H 2B A o 72 (p<0.01) (F
1). IP# 24 BERI#EC b FEMBARIE I TR %30 5
LA PaO, 3B B 22 o 72 (< 0.01) (L), &8 % LK
5 & TP 24 REMITELS 24 REM B BRER I X CPa0 I3
Ehol (0<0.05) (F2).

2. Sa0,

OMERI XS FREE, TP OBFRIEE & & ISR A % Sa0, »
ERIRE o 7. 2RB% L L CHEMICEEZIIRD
otz (E3).

6 BFE AT BREE, IPTROIEMITE L & (T HEN 4 Sa0, (X REREAY
WA L, SR8 il THHERICEERZEIED Rh o
(3).

2AMEMMAATEERE, TP 24 M ER & b ICF LR Sa0, (3AERF
BICRA L7z, &RRFLE L CHEMICEERZEED 2o
7z (%3).

3. mPAP

O MR Rx IRBE, IP#AORFMEE & b (THHEH Bl4A% mPAP &
ERLE £RBHEL CHEMICEESERO 2ok
(349).

GEERI AT IRRE, TP 6BFMEE L b ICmPAPIZ EHZRL 7.
SREBF LB L THEMICEEEIED o7z (M4).

4B IREE, [P 24GMBEL D ICmPAPIR EAZRL
7. EEEZ 04, 12050 BT IPTE 24 R EE I3 24 BER 7
WEEEEIC LN mPAP I EICIR S (p<0.05), &fEBEEL
T IP 7 24 18 [ B 5 24 I [ 0 BB B 12 b~ C mPAP A8 W D
%R L7z (P=0.617) (X4).

. #A#FFTR

IP 7 O R FBE T FERET #0 2 R I Ol Y L 72 B 2 il e o
B & UM ANOBEDIFhEkOBREAA SN, FIER~D#K
MERDEH, FikEESBETH -7 (U5B) (F52). ORI
MRRE, 6HRRfRATEREE, IPT6RERTE, IPHA24FMEE TN
FaBE s L OB~ O B OIF R IR OB EA A H i, BilEN
~ORIMERDE L, WiAIES FEETH-72. ([5A C D,

25 —

20—

mPAP (mmHg)

Preslamp 3’0 5‘0 9’0 \;0
Time after reperfusion (min)
Fig.4. Changes in mPAP of 0 hr-control group and 0 hr-IP
group, 6 hr-control group, 6 hr-IP group, 24 hr-control group

and 24 hr-IP group, Each point indicates as X = SD. —O—, 0
hr-control group; —&—, 0 hr-IP group; ~~CO--, 6 hr-control

24 hr-IP group.



Fig. 5. H1stolog1ca1 ﬂndmgs of the 1abb1t lung stamed wﬂh hematoxylme and eosin. (A) 0 hr- control group, after 2 hr reperfusion with no
treatment. (B) 0 hr-IP group, the experiment performed after IP. (C) 6 hr-control group, the experiment was performed at 6hr after sham
operation. (D) 6 hr-IP group, the experiment was performed at 6hr after IP. (E) 24 hr-control group, the experiment was performed at
24hr after sham operation. (F) 24 hr-IP group, the experiment was performed at 24 hr after IP. In (A), The interstitium and intraalveolar
septa moderately infiltrated by neutrofils and moderate edema and hemorrhage are seen in the alveoli. In (B), The interstitium and
intraalveolar septa mild infiltrated by neutrofils and mild edema and hemorrhage are seen in the alveoli. In (C), The interstitium and
intraalveolar septa moderately infiltrated by neutrofils and moderate edema and hemorrhage are seen in the alveoli. In (D), The
interstitium and intraalveolar septa moderately infiltrated by neutrofils and moderate edema and hemorrhage are seen in the alveoli. In
(E), The interstitium and intraalveolar septa severe infiltrated by neutrofils and severe edema and hemorrhage are seen in the alveoli, In

(F), The interstitium and intraalveolar septa moderately infiltrated by neutrofils and moderate edema and hemorrhage are seen in the
alveoli. Scale bar indicates 100 ym.

Table 2. Histopathological findings of the lung

No. of Neutrophilic infiltration Intraalveolar change
Group Rabbits used Interstitium Alveoli Edema Hemorrhage

0 hr-control 6 ++ ++ ++ ++

0 hr-1P 6 + + + +

6 hr-control 6 + -+ ++ ++ ++

6 hr-IP 6 ++ ++ ++ ++

24 hr-control 6 +++ +++ +++ +++
24 hr-IP 6 ++ ++ + -+ ++

0 hr-control, 2 hr single left lung reperfusion was performed after 2 hr ischemia and no treatment was performed; 0 hr-IP, IP
was performed 10 min before the experment; 6 hr-control, sham operation was performed 6 hrs before the experiment; 6 hr-
IP, IP was performed 6 hrs before the experimet; 24 hr-control, sham operation was performed 24 hrs before the experiment;
24 hr-IP, IP was performed 24 hrs before the experiment.

-, nothing; +, mild: + +, moderate; + + -+, severe.
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Fig. 6. Immunohistochemical staining of HSP72. (A) the section of the lung from a rabbit 0, 6 hr after IP. (B) the section of the lung from
arabbit 12, 24, 48 hr after IP. (A) HSP72 was not stained. (B) HSP72 was stained in bronchiolar epithelium. Scale bar indicates 100 zm.

F) (382). 24 W #xd BB REC I IBIGEE, B fLP ~ D E W 2 i
HROBEAH SN, AR~ ORILIKOBY, WHAELEET
H o7z (USE) (32).

. SREHEMHIEEIRR

o F IO G E AR EICB W TIPHROKH, 6WFMHTIE
HSP72 i34« & Nzdr o7z (H6A). IPTRI120FR, 2450, 48
B CRE Y R OMIAE IZHSP72 8 gefa 27z (K6 B). &
By EESRIILD A RE SN EE LEMBoR4E, TP
H1205M, 2480, 48KEM TEEIEASN LD o1,

% =

— B LRI B o 2SR O AMAT A BBICEE S R, &
BICERBREMANL S Z LI L ) HESEEIRET L. Zhat
Whw b ENEEREETH), ZOREEKE LTI, Granger
57 PNEMERFEOMS WS LTk, B oM LD G
ENTBEL LRIV F U ERGE L CEESNDIHERE
PEEHRENTELY, L LBishop b 0 2%+ F ik
BEOMERN CHIEREMNEEEL G CE b o L
L& diz, edlFHoF o4 F o BILBEROME S
FCIEA ER MR B L A .

W, 7% PUBRICEDBEE SN BIHHERTY £,
NADPH # % ¥ ' — € UBIZ & W iFRERAGEA T 2 [G1HEERE O
FEHRREEIIST 55D RSN TwE. T2, fFPERE
MMM & OMEMEMIZ &Y EEL S 0T PEROF IR
FRHREOBRD 2, IFHERT T R ¥ —EDTUIT £ D A
BEE W pEH SR Twh, —H#bEE % (nitric oxide, NO) b
FREEII»2L2EERN T TH L. NOTHYE, WE—
Wifb 28 #me - # (constitutive nitric oxide synthase) (Z& - T
FEE SN T2 9% NOIZRIR B © il i 8 5 s R R R il 4
ERERERERL, BT E MBI L TR T
BTHah™, REZEASNDIEA—/—FFLFT2d
ERIELTC/S—F  VEMBIE L ES LERERIEET S
B EEFEE B WISEEL Lo SSEEME L VRS
B4 Y5 —u4%r1p4 (nterleukin-l 3, 1L-1 3), MEEHIER
F « (tumor necrosis factor a, TINFa), 1 ¥ ¥ =7 z80 >y
(interferon y) 2 & o THE—BRILEFRELMBER (nducible
nitric oxide synthase, INOS) 2SEHE LR, ZDINOSHKED
NO % AT 5.

L oBFEIC & B BN EEREEICE LT, T HLIZIP
DEPEDSHRE EN TV AEET IPIC L 2 W o 5 s
DWBOBWFEL LTIPILL AT T/ Ly EEOTHENFH D,
I AR 12 38 TUE ATP O3 89 % FRA AT E & LAMP 2%
BERLTLARY, 2OBRTT/) Sy mMss. 77/
YRTFTAEBRRENBLCGEAZEE(LTAZ L
W) FAF) - CHFHEHALL, TOTF S FF—HEC
(protein kinase C, PKC) % {&ftd 4. PRKCIEMHILIZL - T3
Fa v FUT7ATPRESMEK Bae) FY 230, TF/ YV E
HEEEENS) VL ENDL. TF /U UEEBEICL o TEES
NETFI)ovE, 577 AlSREENML T—E
OREERET A2, 3 v oy FUT KaeF ¥ ¥ 3 AT
DML ENBENTAE I by FY THEERICK ARAL,
ZDOFERBEEMIET L CBMMEWED Ca™ it AATEIH &
N5, Ca"DmADHHE T RED Ca™ ARHA LB EIZI
Iba P THEEON-ITEYF s bT U a L
(permeability transition pore, PTP) DB 1% 5534 L *¥% | BICIE
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Abstract

Ischemia-reperfusion injury remains a significant problem in lung transplantation. In the first study, to determine the
effects of ischemic preconditioning in ischemia-reperfusion injury of the lung, 36 rabbits were divided into 6 groups: 2 hr of
single left reperfusion followed by 2 hr of ischemia (0 hr-control group, n=6); preconditioning with 5 min of occlusion and 10
min of reperfusion of the left hilum (IP) and followed by the experiment as described above (0 hr-IP group, n=6); the
experiment was performed 6 hr after a sham operation (6 hr-control group, n=6); the experiment was performed 6 hr after I[P
(6 hr-IP group, n=6); the experiment was performed 24 hr after a sham operation (24 hr-control group, n=6); the experiment
was performed 24 hr after IP (24 hr-IP group, n=6). The O hr-IP group showed significantly higher arterial oxygen pressure
(Pa0;) compared to the 0 hr-control group. The 24 hr-IP group showed significantly higher PaO, compared to the 24 hr-
control group. Histopathological features of the 0 hr-control group revealed moderate infiltration by neutrophils into the
interstitium and the intraalveolar septa, moderate pulmonary edema, and hemorrhage in the alveoli. Histopathological features
of the 0 hr-IP group revealed decreases in neutrophil infiltration, pulmonary edema, and intraalveolar hemorrhage, compared
with the 0 hr-control group. Histopathological features of the 24 hr-control group revealed diffuse infiltration by neutrophils
into the interstitium and the intraalveolar septa, severe pulmonary edema and hemorrhage in the alveoli. Histopathological
features of the 24 hr-IP group revealed decreases in neutrophil infiltration, pulmonary edema, and intraalveolar hemorrhage,
compared with the 24 hr-control group. In the second study, rabbits underwent IP and then were sacrificed 0, 6, 12, 24, 48 hr
after IP. Positive immuno-reactivity of HSP72 was observed in the bronchiolar epithelium as early as 12 hours after IP, and
persisted for up to 48 hr. These results suggest that IP improves lung function in the rabbit lung ischemia-reperfusion model,
IP has two effective phases, the acute and late phases, and the late phase of IP is associated with HSP72.



