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Induction of heat shock protein 72 and attenuation of
lipopolysaccharide-induced pulmonary edema by
pre— or post-treatment with heat stress in rats
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ABSTRACT

Heat stress (HS) prior to injury protects lungs against various stresses, but the effect of
HS after injury remains unresolved. We investigated the time effects of HS treatment on
lipopolysaccharide (LPS)-induced lung injury and the cytoprotective role of heat shock pro-
tein (HSP) 72. Anesthetized rats were subjected to whole body hyperthermia before or af-
ter intravenous LPS injection. Rats were allocated into 4 groups according to LPS treat-
ment and HS pre— or post—treatment. Lung function was evaluated by lung pres-
sure/volume (P/V) curve and wet-to—dry weight (W/D) ratio. Inflammatory cytokine lev-
els and myeloperoxidase activity in plasma were determined by ELISA. Cytokine and HSP
72 mRNA expressions and HSP72 in lungs were measured with Northern and Western blot
analysis. HS induced HSP72 mRNA/protein in the lungs. HS post-treatment promoted HSP
72 mRNA expression. HS pre— and post-treatment significantly improved P/V curve and
W/D ratio. HS pre~ and post-treatment did not reduce proinflammatory cytokine levels in
plasma. HS pre-treatment, but not post-treatment, suppressed cytokine mRNA expressions
in the lungs. HS before or after LPS treatment partially inhibited lung edema through in-
duction of HSP72. HS pre-treatment might prohibit the LPS—induced lung injury by inhibit-
ing proinflammatory cytokines release, whereas HS post-treatment through cell protective
effect with HSP72. (Accepted on December 26, 2003)

Key words : Heat stress, Heat shock protein 72, LPS-induced lung
injury, lung pressure/volume curve, cytokine
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7B (Heat shock protein: LA FHSP LHE) %
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HSPTHHHSPT07 7 I U —Im b HIFENHEA
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N—=FFTF A Fixd), BYE (MExRE), RE
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FIZEVFERL-AEMEETTIVT, REWK
DEAEPHSPAFHEL, EEYHETSH
MR E NIz, LPSHEEMMEEIC KW TS, &
BB OFIAEIC X 0 B ME N OIF HERD4E
BoliEat TEAEBICHMA T LW, Sy
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HSP%FE UMREDEPIFTES. Lol
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SPFEIBMRFE TCHB INLCILBABOBED
Sprague-DawleyZ v b (ffE330~350g, HKE
Bebrph) 2L 7c. ERETEIT BRUKSEES
EBRER SO R 18 TEML /2.

o

T v M, LPSAE & IR BRI R N % % ReREIRE
TRICE - TAFEIC 5 L /- (CONT: EAE,
LPS: LPSH 5D &, pre-HS: {REH# 1 8HFHH
WCLPS#H 5, post-HS: LPSHES-E #IZIR ) .
ZNZNDONECHER B EOFEMIRIICHL
7o, IRNOHOBELIINT, BEGWI0, 2, 6, 18
K% OHSP720OmRNA L EEARBRHPE L /=
(%% n=3).

1 24 3%

BEG A 5 2 H7-012, XV R/ Z—)b
50 mg/kgDIEMENE G CTHREEL 725 v PO T
ICEFEIEE DT, 41.5°COBRBICELZHL -
RETEDIX, BBREE T41.5°Cr155HR -
7o REBGIHES v PEEROFT—VICEL, &
B &K EEICERESRS LD Ui, RE
WORALER (pre—HS) TI3, LPSALE D8I
HIRNC, REGIBOBAER (post-HS) TiT,
LPSALER I RERICIRZRE & Iz 7

LPSALE
LPSHEMMMEEZEER DO/, X vy
F—) 50 mg/kgDIEEAEES CREL 725 v
MZ, LPS (Escherichia coli Serotype 055: B5,
Sigma) 3 mg/ kgZEEFHIR L D HFHE5 L.

B DA BES (R OBIE 5 =
ORI %, 4 FECTLPSAE ) 0K
# (CONTH: n=8), 26F[HI#: (&% n=8), OFF
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FHi 18R OFFRE] 2 BgflfR 6 Mefige  18HgRR
CONT  HS/LPS fedLE
fiiiee (EA R, BwER) 8
M#gES A 74 EMPO 8
YA+ h A EHSPT2DBIR TR 3
LPS HS/LPS LPS
fifkeE (A B IAR, BREEL) 8 8 11
MY A +J 4 EMPO 8 8
YA P4 EHSPR2OEEF 7 3 3 -
Pre-HS HS/LPS HS LPS
fiiaE (EA B iR, BZERL) 8 8 13
Mm#EYA 714 EMPO 8 8 8
YA~ A LHSPT2OE LT3, 3 3 -
Post-HS HS/LPS LPS+HS
fifisene (A R bR, BRERL) 8 8 10
M A ~Hh A & MPO 8 8 8
YA A4V EHSPT20EETFHE 3 3 -

HS: {B2yfl#, LPS: lipopolysaccharidei% 45, MPO: myeloperoxidase, HSP72: 24> 5 v 7 & 72
CONTHE: EALE, LPSHEE: LPSHEE DA, pre-HSHE: H2UHIBUI S ICLPSHE £,

post-HSE:: LPSHE- S E#ICIRBIH

s (&8 n=8), 18MfIE (LPSH: n=11,

pre-HS#¥: n=13, post-HSH: n=10) IZLLFIC
RETETAZEL 2. RBRICKETRL» bR
BF 2 —T AL, Lfiz—8ELTROEL
7o, RET . —TIETER ERL, £O—)
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BHOEErSENES L. x—vy#io Lic&%EN
FEEEAELSEZRFELAY. COFFEREN
25 emH,0107: % F Theld, ZD & & DZER
DORFEAEZ2MBEELHREL /. CORSHET
DORIFEICH | &HE, [EAEN0 cmH,0ICE5

ETEROFHTHEL, PR TOHE & L.

fErzE &
MEAEHELREL /o3 N TCoffiz AW,
BlEEgICAMOERE»NIE L LEBEE L L. £
Dfffia60° COA— 7/ C2EM P T TEEDOEAL
PDIELS I AECREERSY, TOEBYHE
BELY. BEERELE, kSIESWTE
Bl MBEERNL - BEE/GERE

MEEY 4 4 VERE Emyeloperoxidase
(MPO) &%

LPSULEM 50, 2, 6, 1SEHEIBICEEL»LN
WAL~/ vigkmL (£8: n=8), 3000
rpm, 100-REOSEEL 728, O LEE=ERL
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EIET PCR/ 54 =< — T VTRECC  EER
HSP 72 sense 5- AAG CAG ACG CAG ACCTTC AC

antisense 5- CAC CTC CTC GAT GGT GGG 65 654
TNF-o  sense 5= GTA GCC CAC GTC GTA GCA AA

antisense 5= CCC TTC TCC AGC TGG GAG AC 60 346
IL-1p8 sense 5-TGA TGT TCC CAT TAG ACA GC

antisense 5~ GAG GTG CTG ATG TAC CAG 60 378
MIP-2 sense 5-GGC ACA ATC GGT ACG ATC ACG

antisense 5= ACC CTA CCA AGG GTT GACTTC 62 303
B-actin  sense 5-AACCGT GAA AAG ATG ACC CAG

antisense 5-CTC CTG CTT GCT GAT CCA CAT 60 741

HSP 72: 243/ 5 v 72 H72, TNF-«: Tumor necrosis factor—«, IL-18: interleukin-18,

MIP-2: macrophage inflammatory protein—2

BIEA1T 5 £ T-80°CTHREL 7. MmHETumor
necrosis factor-a (TNF-«), interleukin—15IL~
18), macrophage inflammatory protein—2 (MIP
-2) & itenzyme-linked immunosorbent assay
(ELISA) kit (Immunoassay Kit, BioSource In-
ternational, Inc)Z W THIEL 7z, MIEMPO
&ML, o—dianisidine dihydrochloride oxidation
ETHEIEL . ficlkb E, 0.1 M B
B #R0.5 ml (Sigma) £0.25%4MET VT 2
v 0.6 mIDEESEICMELXINZ, % I iTo-di-
anisidine (Sigma) & BEE{LKSE % RG S €460
nm OB CHIE, MPOMEMEORE & L 7.

TNF-e, IL-18, MIP-2, HSP720:E{EFHH
AR CIRBGIE & 7T LP SALE £ IS RERFHY I il
Mk L (&8 n=3), KNERICKHEE

RTEERE LY 21T 5 £ T-80°CTHREFL /2.

EERRAEICIsogen (Z vy Ry Y —V) Nz T
RY FPEVEAREVFAF—THREYVF A AL,

3000 rpm, 154 FhE L HEE, €D EFEAERIR
L7z, RNAR Y 7=V v-F437 VErBEE-7
o /=)= BV AETEL /2. mRNATE
BT /7oy MR EIT o 0.
BEIZE B &, 10pugDERNAZ 1% T H 0 — X,

PIVLT VT E7FVTChBEL, 51&HK EINCE
(Westborough) EICHER L/, E2IICEHML
75 A <—7% H\ Tpolymerase chain reaction%

3094 7 ViT\ W ecDNAR IR L, QlAquick Gel
Extraction kitiC TH#E L -dD0&To—T7 L L
THEHALZC. zhxtho /O —"73Takara Bea
BEST labeling kit (¥ 715 /34 4) % HVTCa-
[2P] dCTP %5~ L, N TIFAE—Y 5
VICH W/, HSP72, TNF-«, IL-18, MIP-2
OmRNADOREBDOFE EITMolecular imager
(Japan Bio—Rad-laboratories) % FI\ > TfT\y, B-
actin®OmRNABTHIEL 7-. ZOhORKES
100% & U CTHSHETEL /.

HSP720DEH I,

HSP2OEEFEM A + A X V71w HEN
THER L 720, L owEEEMIC Ny 77—
(Tris=HCI: 50 mM, NP-40: 1%, Na—deoxycho-
late: 0.25%, NaCl: 150 mM, EGTA: 1 mM,
PMSF: ImM, aprotinin, leupeptin, pepstatin: 1
pg/ml) EMZCRY FBRVIREYF A F—TR
EVFA AL, 3000 rpm, 105 FEOHHEEL,
ZFOEBFEHFBLAR L L. BEARER
BCA protein assay kit (Pierce Chemical) CHI%E,
TR 7z B2V 7E100 pg%10% SDS poly-
acrylamide gel TES¥kE L Hybond-P mem-
brane (Amersham) BICERE L /z. 5%DNIEM
FLCO0HET oy 7 L, 200EF IR~
APLT v FHSPT0E / 7 0 —F )UHi{K (Stress-
Gen Biotechnologies) 1224585 L, ECL de-
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1. LPSALE S BHERIBOERTEMR L LIMFE(CH T 2R

(A) BiFEAEMRT, LPSABICL > CTFABELA. (B) BEFMON, BABELD,
LPS#t 5.0 6 18R HIB O ERBMMO T HB B —HMH L 7=, LPS, post-HS, pre-HSHIZ
B % &MAERT, LPSAEIC L DEIFICHED L. LALaAs, REWMOR, BAE
Ed, LPSHEE D LIBNMHOBA A FRICINH L /2. F— 2k + FUEFETELA. *

: p<0.05, NS: BEELL

tection kit (Amersham) TH[#1bLL 7.

et ALEE

T 2L E R RETERLC
fiBsERE, MYy A A4 VIBE, MPOIE
Yl =TT B #r & Fishier®® &% BV CTHERT L

7. p<0.05%2FE & L.
w R
FEA G & &A=

FEA BRI LPSABE SRR T HBE L /2
2, REFMOTINE, HBABIT &L DICLPSAE
18RRI D EA B RO T HBE % —3INH L 72
(K1A). £ffzsEid, CONTHIC kL TLPS
ALEG, 1SEFREIC3RE L S ERICEA L (M1
B). BEWIBORINE, HBMLE L LLPSEEL »
5 18KI% O LMBER OB # B EICIHI L /2.

B E & b

Aifi iR 47 B B Hh i CONTHAIC Ll L CLPSALES,
18I IC3FE L LB BICHMM L 22 (K2). 1RE
PR OBTAE, HBAE & S LPSAEISKEIHOE

. W,

WEE OB A HEICHHIL /2.

MY A+ A VIRE EMPOE M

MR OTNF-a & IL-18RE T LPSE 52 52
5 6 BFRIERICIT RIS L /228, 18HFRIHRIC
FEESICR > 7 (KB3A, B). ThbHDZkid
RGP OTIE, BAEDOHEEZ T Iah -7z
MR OMIP-2IRE SLPSEHH» 52, 6K
ICIRAEEICHEML 22 (K30). BBFBOBRLE
W& DMIP-2iREEZHEML, LPSAENPH2, 6
R I IR BRI B I 2 7 W & IR L T
BICHINL 2. MEEMPOFHMZLPSAEIC LD
g, mBVEBORTLE T MPOE M IC
U7sdp o 7278, BB OBAEIT X D LPSALE
756, 18I OMPOEM ZEREICHE ML /-
(4).

TNF-«, IL-18, MIP-20OmRNAZH,
mRNAFRBOMAEG L /v T oy b O
FERZRX5ITRY. LPSABIC L » Tk <o
TNF-a, IL-18, MIP-2 mRNAZFE S,
LPSALE > O2RFHBICBRmORBE L7, 6FF
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IiE] > post-HS
OBSR 2BFfHT% ORFRIE 18R5RIZ

2. LPSALE & BHRIHOMBEEE(CHT 3R

LPSALEIC & 0 REFRIC B ERE I L 7. REGB O, BAE &L, LPSAED

LSRR OB ERELOE MY FREICIHH LA F—xid, PH = BEERFETEL

7o, % p<0.05, NS: FEZExRL

{A) TNF-a (B) IL-18 (C) MIP-2 © CONT
3000 ) 150 . LPS
P O pre-HS
2000 | % 100 B post-HS
c & & i &
1000 | | 50t H §
L ‘..
0 % =3 0 :’% é £ 0 B
OBsfel 2BSM GB¥MYiL ) 88y Mix OByl 285M)ik GRAMIG 1 8BS M i% OBffel 2BTflik 683 ML 1865Mik

X 3.

LPSALE &RERIMOMEE TN, IL-18, MIP-2EEICKT IR

LPSALE» 50, 2, 6, 18REICS v FH SIMEEAEZ~/SY VERIMLL, 3000 rpm, 104
BHOSEEL 72 BRI L 2. TNF-«, IL-18, MIP-2i8E%#ELISA+ v F &AW THIEL
72. LPSHEK & O TNF-e, IL-15, MIP-200IFEEIIREML 2. (A) MEETNF-oi#ET,
LPSE &0 6 2 FEBICERICHEML /2. REBOF, BAE LD, METNF-afEIic s
Liehr-7z. (B)YMSEIL-18E L, LPSES20 2, 6 RHEHICERICHE ML -, BEWEO
B, BAEE L, MEIL-18REICHE L ko7, (C) MEEMIP-2EEL, LPSEELELD
2, GEFRIBICIEML 2. BEAGIBMORLBEIMIP-2IREICHE L o 725, BEGBHOE
METHC LT, MIP2RERFICERICHEML:. 7—2i3, P = EERFETELL.

#; p<0.05
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O pre-HS
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E
<
g N
0.5¢
ORFfEl 283 OFs[E®E 1885MR
B4 . LPSHLE & BHRFHOMIBEmMyeloperoxidase (MPO)SEIEICH T D%IE

LPSALEMNP 50, 2, 6, 18FHHICT v Mo LIMBEARS /N VERILL, 3000 rpm, 10
SR ODEE L /o BB L /o, MEEMPOIE: % o-dianisidine dihydrochloride oxida-
tiontEH AW CHIE L 7o, LPS#EE L IRBFIMORIAET, MBEMPOESEICHEL 2k
573, BEBGIBMABAE TS LT, LPSES /56, ISHFBIBOMPOEMIIEEIC

WinLr. 7—xid, ¥ £ BERETELA. = p<0.05

FBRICIEEET L T/, mBVRIRMORTAAEIZ LY,
LPSALE D> & 2058 O TNF-«, IL-18, MIP-2

OmRNAFHENEEE L 7. Lo UIREPFIHO

BALE T, LPSAAED» H2RHBDOIL-18
mRNAFEH Z LT HICIHE L /25, TNF-ak

MIP-2 mRNADRBUNIHE % & 2 Tadp - 7.

HSP720OmRNA & BRI,

mRNA, EARROMI L /7oy §,
T ARV T By OFNTREREK6ICRY. il
A TOHSP72 mRNA, 182 L 0 285
BICESOFREELYRL, REBICIIMEEL T
Wo (6. EEY). HSP72E [ BRI, 52
BRI R EOHEMNAZRD, 6, 18EFRIBICIE
B 72 (R6TFE). LPSALEIZHSP72 mRNA
FORFREIRICHE L, BAFMOALEL, 0
REBICHELE 2iniro /o, BABZFEY
R L, LPSAE & IREGRD 2 BRIEICIZmEm
HSP72 mRNADFERFER L 7= (7).

Z =

COWEE, BRBEFBHICE > THEII S
HSP72%, LPSIC k> THEXINS S v Mk
EBio iz 588> RIT IR IS %H
B&EL ko7, COERICET SERMAL,
1) 41.5°C, 155 HOLH DOREGI# = LPSHE S
DISEFRTFIS 5 WIFLPSEEBERICINZ 5 2 &1
X0, FHICHHAEMICHSP72% 58 L LPSFHE M
fEEE AR L 722 &, 2) BB OFILEIC
K OLPSIC X BREMED A 74 v OFERHEE
L7735, LPS#EGHEBOREFIBEDL, RiEHE
YA P HAVEEEIH L eh -/l & THS.

EERETIV

FERDOBIFE T, RIECREIIC L 5 AR
SHEEERE (ARDS) 5V & L CLPSOSEE
F, BBORE B EOFEDEHEMAL T
W5, &SEFK %L, LPS 3 mg/kg% BEHIRMIC
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100

#HxtLE (%) S0

0

IL-1p

100 -
S B Nea=l |

MIP-2 e

100 -

HrLE (%) 50 -
. . B

f-actin

100 -~ 7 T

XL (%) 5 |

0 LPS pre-HS post- LPS pre-HS post-
all HS | HS

2/ 6 [l 1%

5. BEREOMEMDOTNF-a, IL-18, MIP-2 mRNARIRADEE
fififl#% COTNF-a, IL-18, MIP-2 mRNARROMIE 7 /570y FMENEREZR
4. TNF-«, IL-15, MIP-207t#I{E(%, f-actin& OHRHA &0, RAEZ100% & L
TFEL7:. LPSABEIC XY 2 BRIHICTNF-«a, IL-13, MIP-2 mRNARRESORBEEY
RL7z. LALARAs, BEGIBMOFLE TE, ZOmRNADLPSIC X % RE ORI
gL 7z, BV OBAE Tld, LPSAE 2REIHDIL-18DFH I 00 L 72728,
TNF-a, MIP20OFBICIIHE LS 272, T—Xit, Py + ElEFETEL 2.
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HSP72
MRNA

p-actin

HSP72
protein

control
protein

OFEl 2K 6 FHE 18KH
ot b P L

K6. Tv MHZTEH T2 RARIHEDHSPT2 mRNAL EB R
RNATRZG A 50, 2, 6, 18RFEIBRICEIL 7z. HSP72 & f—actin OmRNAFH A /
Ty b ENTCHER L 7o, HSP72 mRNAZIRZGIH 2 520 ICFEE S N/, 67 H 18K
FIRICIEEEE L Tz, HSPT2EHIEY = AX v 7By RN CHEFRE L /c. HSP72E&HIL, &
Bl O 2RFRIRICRBENE ML, 6, 18KFEFRICIT L DR L /.

HE L CHiEELFREL 2. COEFINL, ik
EDORENEE TH ) LPSE GO, BERE
ANTMER OB 7: LSRR (180FfHE) #ZE 45
DICHELIZERETINTH 5. FREEHICET
WXL TRINAD BN, T HDOEPHE T
L5y MaWwied -7z, HSPT20O M faft#
HRETR T H2D, Ty MCEFNORBFII
Nz CHiERkIC 31 A HSPT2FE A B2 L /-
IR B O 18RFE DO BIZERE1E, REGIM D 2
Rl 2 DHSPORBE AR D Hh, 1220 5246
fEfE < &\ D ARG ICHE S W THRE L 721D,
T~ & ik OHSP720OmRNA L EEFEHICH
W 24T\, 2% & D mRNA & EHITH
HBXh, FEINCEARDLL &L 18RHEE
TRELTWAT L MR /.

i & OO Sl

AR 2 oD 2 P 00T V3 B =l I 5 M 23 TTAE L
ThfikfEZER L, ZOER, fiav 7547
AW T %2 . SEIOBIETIE, Fxidhiiay
TIA T ARIME EEE DAL K3 5D
OEBRREE, MEAEAR & gz E & b2 3l
BT B Z & CLPSFHEMNREE % 3l L 7= FififE
A ERAfRIIRibeiro 5 DFHATHE S W THEMT L 72
2, GEBONIIEET v FOLMEEIESO
ERLARBRETH- 2. F-LSEIOERTIER
Z v FORBEREREZ, 1 OURIOHRE &
BECTH- 217, BERIHMOITLE, HAENT
NTh, LPSAED D I8KRIE O ififEE o 4 FRITy
REYFZICHE L. ChHORERIT, BB
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LPS

pre-HS

post-HS

OF5 E

2FFH  OFF[E
LPSHLE 1%

7. LPSALE(C £ DHSP72 mRNARIRDZE(L
i OHSP72 mRNAFRBROMBE 7 /T 0y s R %
RY. LPSEEH- 20 B 6 IR ICHSP72 mRNAZ A8 L 7. [REGIBY
DOFTALEIZLPSAEE OHSP72 mRNADFBITHEL /e 7=
A OB ALE ZHSP72 mRNADOFE % (R L, LPSALE 52
Er I\ HSP72 mRNADOFFE A iR L 7=,

Wad O LOMAIGEDRL LY, LSPHES
DERICIMZ /<& D, LPSIC & 5 &K ED
MR DB LR T 5.

RIEWET A+ A4 v OFE L HSPOREEH

I BRIBIC & 5 BTALE Ol as gD RIT, I,

O, B, Biize & Oz clE I N TR,
DIEAER & L CTHSPOBESEARB XA TY
A9, SEIOFERTIE, BEERITORE®E, S
18KfHI#: & THSPT20DFE X iS4 52 L %
MR L7c. F/o, BEFIBORAEIZLPSIC X %
A% O 2K % O TNF—-a, IL-18, MIP-27% &
DREETA S HA VOBETREEZMHEL, 18
R[5 OLPSH E M fifi K fE % 4> L /=. HSP72
VIR BRI B D A Tld 7 < LPS7x ¥ DZ DB OkE %
IEREVBREERIBIC k> ThFEI N 20, =
NOLORERHIIAHEFRAZREL, <z
RREERIC B W CHIRENICIER 35 C & s
S TW5AD ., HSPIC X %Ml H OB
D—2L LT, RIEMTA +hA v OMEIHRE
SINTAHS 06, ZDT &SRB ORTALE
(3, HSP#FFE L TRIEMY A P A VREA

MEL, FebY A P hAV/OFE, 5|k
C % A aREEE 2 B U 18RRI O ifi K Il O i1
BGL7c L HEE L /-

S EIDOFE TIILPSHEH-BE £ I IR BRI & n 2
72356 C b IR BRI Dl A T30 5 A R D 7.
L2 L, BB OBRALE TGO JIENEY
A b IAVOFEMENIH S TIE e <, KRNI
MAFMIP-2#RE L MPOTE M (3380 L 7z. LPSH
LSEBOBBGIL, LPSIC X 5280 KAEIG
% (A LI~ OIEEALIF A ER O ERE & R L 72 2
EETREL TWA. $7b b LPSEGHICIREH)
BMCAEL T, LPSICLBYA F A v DOFHE
FIHEICE IR, YA b A A VI L BEESR
BB A IERBERF B < &L L /2. HSP
TOMAEEEROD T AN ALE L T, &
SEVET A - A VRBEOMBILISNC, EAFED
B TREOLHEATBET A5 T+ XV
LTI &, NFkBEAEMALT A &I
L AHBIESEB DY 7 FIACEL T 5 &
NE SN TWAL 2, F7-HSPIZTNF-«IL
~1BDRIF e KT & > TEMALT BT R EF—T A
M DOMBEA > 7 F IR % T - T\ Hactivat-
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ing protein—1 (AP-1)Z#H4 52 & L#FESH
TWABDB8D, SEOFEF IV TELPSHE G5 I F1Y
A N IA VIBEO EABRONS T L, fifilE
ERPUILPSH 5 18 HBICIE L O THHEIC 2 5
C L, HSP7T20FBUTIREINMEL12 5 24K5[H]
BICHE IS5 LW O FHBRAZFICANS &,
BB OBAE OBE T A b4 v OFE
&N L BIEEIIIHIT ERVD, RN
THE XN HHSPH A L CTHINEERER) R A 563
L, MEEAOHREAIHL /b D & #HEZEL 7.
S BB BERR O BALE TIEHSPT20 7 EIRF i)
MIEE SN D C & B IEEEEFICEBRL T\
L EHEEL /.

SO
LEIOERRTI, R A Iz 5 Z & TLPS
FEMENFREE MBI /- L BR L 72H, HSP
MBS L TWB &S B EE LI IRR L T
IR, E7z, LPSEGEEOREIHIC X 0 ik
TEDTER A E L 778, MIP-2 5 2 MPOEM:
B 2. SRR, BERIGAREL T
HATCIREGI A 2 EMA ST &id, TR
b= A K AHIIETEICIR G R B &\ D RE O
H2 WEEMFILLOTHS. BEGIHO Z 4
IV ko TR v 2 B L3 A 7]
FEME L RIEL TWA. E£4EOER TR, LPS
BEBEBORBFROBRL »HEF L T 6T,
S SICHIAREEAHEST L Ao OIR BRI DR FIC
DWTHBELRABFPLETH 5. SEOMA &
0, FEREYE R, FlziEBMEEDBRRAD
IGHICERTAZ EFTERVD, F UV T
OHSPFHBUL, REE, B, BIMFEREL Y
E0FIERI N5 EMNEEOTE, BEFICHK
B9 B2 RET 51D THS.

& W

LPS# 501815 % 72 13 LPSH G- E 50 41. 5
°C, 15 OEEREREIL, Mif#ICHSPT2%
T LLPSTHFMEMKIEO R A MG L /2. 1REL
HIM O BTALE TIZHSPIC & A BIEMS A - 71 4
VBN, BALE TIEHSPIC X AMlaBE
e, IMREICES 45 2 bRl /.

e slenrcy, BYVe MieE L WREEE
D E LA BIRKE B A E o B B/ P e R - 4R

% M

e

PEREFDT AR -8, £HME, #Heie
5 0 & U7 R AR BRI S B ) T R By 2 70 S
TEBA%, FME PIRHESERE D T AP B 0
KIEBARICHEI T2 L £ 7.
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