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BRI E IS 81 2 IREZLE FRIICO0T
(= 2 & 5 EBROPFF)
W ACHE IR A (H1E . MSHEIEEID)
REWA, o E#F, @HEK

Pk 9 #1121 B %A

(# &)

MR i SHR IR B DR A DHIFRKF T & 2 ISR
BEICER SRRSO 0o LRINEREE, &g
OFEFEIEERE STV, KA ORAER
BB L TREL hokr BHESASLTL
ZWZ OIS T LOEDERFARV. HFERE
ERIIBVWT7Y) -5 VA VOBREAMNEHSNTET
WA Y, BEHRIC X ZTEBMRNL S ik AkEE L
ISR &I A EHRBEC K D E L7127 ) —
SUANVMBESELTWEEEISNTVWAED, 71—
5 VA VHBEEEIEE & RIS L TET 28R LEE
DFETH AN SRS N TV A, Lh LIS
SRITRFIE 1< B8\ CHARRAEE O 2L % 36 I ABHT L
1R A BB TRIELE M d o7, £ T
2 v Zfifi% AV TIEE ORIl & BURERITREE D R&
B L TEBNIR 2T, 2hbiB(tAla 27 =
o—Jb (Vitamin E) &2 Z0H{EZIRIc>0T
R ET-> D THET 3.

(7 &)

C57TBL6J = 2t 8 ~10:BE DM icxf L TH
BOFEEEZHVERRTTIA+v 7 (ZEERK
K4&t, ML-20MDX) 9MeV OBTFHRTHGy B
X U10Gy (=71, BREER: 3Gy /min) OR
FERBEI~6ILT DT> 100Gy BHEIEEHR
KosaTHBEL, 5Cy BABIERSENE -
Vitamin E f#isgfkt W10megH L, £V x v
s VEBERIKK) #5%2 1 8%, 7H%, 48EBRCE
B | CER L. BbhICHARE UL IIEE T
F120.lmmol ) v EREEKAI T —-80°CTHEHRAEL,
LEMi%10%t V<) VIR TEE L H-E $8%ICR
BRI L IBEATTEER 2 ZR I THEER

L 7221 Folch &z THifER & » *ﬁﬂ%g%ﬁﬂﬂj L
Bond Elut NH; (Varian Associates, Inc.)
%é%t%xy/—»ny%E%%ML5%ﬁ@x
% /= (Nacalai Tesque Inc.) %14 T110C 1
EmEc kD X 4/ ) Y RETWAR 2B M IS
74— (GCTA, WEEBWER, # 54 : Omegawax
520, 30m x0.531D F&E, Supelco Inco.) W TEE
BIEHBOERN L O EBYIMTET 12, A7 4
BE12150°C» 54545 8 CRIE TH&E270°C 2 SRR
L7, REG R~ 07 > — Y, DA
i, MhRaRREEOZE, MERBEAREORK, 747
vk, EKNEKECERED 6 DOFRICOWVWT
SR 3 BN 1 Ry hE (£), 18EHBAIK
1EZE»NIEE (4), 2T IE (++) £hlLkE
Sl (+++) &L aviro—LHLRERBOSRYE
TTHE L, HEREIZ unpaired t test ZH WV
p<0.05%F®&E L1,

(= &Rl

FERH OB IO s o=+ 75 A%RT
(Fig 1). =y 2o fsEMRK I 5 2 EEOM
BERH 5 dbooffEROZ 7T Y VB (Cl6:
0) M20~40%LBHBRICEZFOLTBHROT NIt
4z B (LUF DHA) (C22: 6) H10%HIET
NI F VB (C18:0), ALv1 VB (C18: 1),
y, - (Cl18: 2), 75+ Fvig (C20: 4) i
3~10%TdH»te. TOMBEOHLDNE—23HBH
ZFDFREMN 2 BLUTTH b SEBIOKRETH» 5 IZBRA L £
COFEN 6 >OEHROZLERIT L. £T0
5 DIENTER DA LR 2 KRB R EHA 0 (K
ZLE9) o ORI T EOEHENHSZ DD
HELEARRD b -1, ThidEREROADH
BT TOIRHBRSBEHRBA I L 0 ELERIT T
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Fig.1. Elution pattern of various lipids of non-
irradiated mouse lung tissue in gas
chromatogram.

WABTAEEME A D B, FHMIERETH B EEZ 1.
FITEADIEHBROERX MEBEETRLIET
W& L (Fig.2a, 2b, 2¢). 2@BMICHSHERR
HETIhOSOEEOEREREZRD 4, K
DHA Tida v ro—Ld159 (EH@E) »55Gy
B& 1 B#%710.1, 10Gy T8.8LBMIH% T2.5&ET L
4:@8%iIca v bo - LVOKEICRAEREZRADK. T
S FYBRTHERICT Y o —vDT.185 B %
BIHLD 5CGy T3.98, 10Gy TIR4.2B5~NEFREK
ETFTL LEMRL oM 59— ERLE.
LA VER 2FT7Y VYBTL—IABRELE/EL
73% FUBRP DHA EUAED Y — v %&ZRL
fehsosv Y F VBRI KRB THERIEELERD L -
fz. %7: Vitamin EEREHTRIBHIcLOIDED
DOXBERIEHRICERLEBENEZRD S - 1.

RIGREFNSRE T RBHEE L ERTREDOE D
IV ru—VOFERHNE L FALERRENERD
1o totod 4 BEBROEND A% Table 1IC/RT.
5Gy B, 10Gy # & bz mMEHBURRM R OB & &
Ezohb<r o7y — v lRKMEOHE, @
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Fig.2a. Radiation-induced changes of stearic
and palmitic acid levels in mouse lung
tissue.

(weight) *:p<0.05
101

]

—0- Oleic acid

~&- Linoleic acid

T T T T T T T T —— |
Control  5Gylday 5Gylw SGydw 10Gylday 10Gylw 10Gy4w ControlE SGyldayE SGylwE SGyawE

Fig.2b. Radiation-induced changes of oleic and
linoleic acid levels in mouse lung tissue.
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Fig.2c. Radiation-induced changes of arachidonic
acid and DHA levels in mouse lung
tissue.

EREFEEOILACMEORER E2R D (Fig.
3a, b, ¢). 10Gy BT 5 Gy Bt~ I BY ifi fa 4 R
2747 OhBEBRPPHESHBERL TN ZDE
BBETH-7. FEL5Gy BH TS Vitamin
E 5B TR SR & HRZ ORIEHELIZ 28T
ICBETH - 1-.



Table 1. Pathophysiological findings of irradiated
mice’s lungs

Findings o Gy|b Gy+ VE[10Gy
Macrophage T n + o+
Edema of alveolar wall + 4+ + + ¥
Widening of perivasculan

++ + + ++ +
space
TypeIll pneumocyte + o+ + o+
Fibrin deposit + - ++
Emphysema & atelectasis| + - +

VE=Vitamin E

Fig.3a. Light micrograph of mouse’s lung 4weeks
after 5 Gy irradiation(H and E x200).
Edema of alveolar walls and widening
of perivascular spaces were recognized.

Fig.3b. Light micrograph of mouse’s lung 4weeks
after 10 Gy irradiation(H and E X200).
The similar findings in Fig 3a were
recognized.

133

Fig.3c. Light micrograph of mouse’s lung with

vitamin E 4weeks after 5 Gy irradiation (H
and Ex200).
Edema of alveolar walls and widening of
perivascular spaces were also recognized
but these changes were less marked than
these in fig. 3a.
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—fRITHF L L OE LET MR IR o R
BEl, ZOFEXRRBIVDLWE T -5V ANEINT
WY, XBICkETEZ 7)) -5V viciRE
FofysUhLveERELTIRIGHEORNS VAL
2HY, DNA ERINT B & &b IcEGEIEECEN
RELHRIGL, HEBEEXETEEEI SN TY
WO HHEERICRINSISHT BBERELT
aba37zo— (Vitamin E), SOD, #% 5 —
¥, IV FAVEPEELTED, TORELBH
D5 v ZABHENI L B CEERESERI NG LE
ZoNTVBEY®, 7Y —3IhuhslsEERbIcE
BHA L Mead FO R ERERAK L L Tin
vitro 8L U in vivo DR THE O LRI L D iTbh T
WAY, HREHRIRREE IR L CIEE R L O M
HRDEDH 120D 2 THRA ZERITHEER
MR B BB OB Lic> W THEAL, Fhbb
¥ 3 radical scavenger & L T Vitamin E OHEE
{LrEBIc DWW T b e L1z, Vitamin E 3£ Dl
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BIRDLE. 0 2->0fEHB G camlbs
hBVESNIMENE L BV SEIOERERbZH
CAEETAELDTH - ", EEBRILKIGICIRS
IHhNVHBRIGEIES VA NVRRKIGD 2 EENH D
HE [ EEFNCRIEDET L 2205 VAV & DES
VANVEBIIPE U TRT T 5. —FHkE EHENT
RIGE I 1 HOKBRILPER S W TEET 5.
MEOEBBIKDVWTREAILEETEZTE ST in
vitro TR EEALMSHB OB OFE I EA T
W3HDDin vivo TRE#HL SN 3%, SEIOEER
TOHWHRIE— 7 22HE LEKREZLL DS > 2
BDOBILMERETEERTER Loz, 14
Ei3 5 Gy £10Gy D 2 B & 0 E T AMIER
BOR/DE - BEERICS OV CHBEBRIIRETH 2
Min vitro DR TOERTIIHAB I IEOHEEA2EYD
T3, LH» L Mooibroek %13 in vitro DR T
FEALIMIEHBROBESHRIC & 2 BBRLIC>WVWTH
NTWV B BRI ORRILIIBHEREO—E
DOHEE LD 2 DDA EEBICED F1F I v 7T
ZILLIEEH D,

IEEBBRILOBHIc > LW TRELOERETRT S +
F B DHA 72 & O R fafufisihim o B i a1
1BXDED SN, Mooibroek EDEERT & BE %
BELIAEET>TWAE, 71 —3 Y VOKELERR
BIFEFIEL Zhic X 2 5ERRRL bERTIcEC 2
LENBD, GHEDHA M HA VRBEFLILTO
TSR R ORI X 0 MR R SET B 0750
VRiT B H b BREEZREER LD ChooRTIREERIC
ERIBEENBZP® 7352 P DHA 2R
HRIBXVERBCBL LR DERERL LS
DBETFPHA A1 vOBX KT BbDEED
3. —k4, NozueZED5 v b TOHETILIREE
SHEEL VIEEERILEERICER LS5, J
EHEEEREYE bicTir SR 20, RE 3B
%y oDl ERBRLOMMENL B VEVE S ICBbh
5.

FhBRL OERTIE OB L o R EEIEHER S 4
BRICIIEE T 2ERERD 2. SAREOREORE
12 DNA OEHEICH XK EHBE L IR
NTRWY, EBRNICRAEOIFERKOEV TMF
DIEFHE TP D EALT B T & 03dh b E DAREIR
TR DA 7Y — 5 VH L OEEICT 2 T & 130
BrdsENH®, A BETHRBIEEZ T I h
B OMaBR#Sh, REX D FIRERIETBR
BERINIJREELEZL LN S,

T D& D IR IC X » BBb 22T s
DEBECKEHRI R 7L E O REES b 5T Dh

BAEERD S BESHTEY., KNI TS+ v
BoOB(LYOIMENRMICT T 2 HBEEEHE T 5
L o#ig L, MAEEORLPEEEDTEE & BEED
EIELEEZ RIEWELBED & O ERBT 2%
BHpHOW BrLIAEKEEIZIOmRAED AN
ZRLDBEHETEEEZSNAD, FHCHE, ®BEIC
BE T A ARIEE OEHZED L TOEMEL I ICH
1R EERREMSZHEICHEFAEINDDH 5, HUHR
BHEHS NS OBBRRECEEL RO F AL %
BETFORBECHER LU TITAREELH 520 TRV
1255 P, SHREBEFEIEE ST 2HRHHRICK S
BERIEEN LR LVEIRE b L ITH LI -
T bDEBbh 3.

RICTREFAR RGN L T Travis 5 D H &
WCHEL T 6 DR RICBI L TIF » 2%, g%
RARE LSS, R, Bl (L) o=7a%
NTV BB EIIZOREFRRAEE IS TRA I T -
LU CHRIER S & bIcRBHICHBREE -2 287
5lEERLE. SEIBIEEOZE(LEFTLUTRETL
- BEHEEVEEDRZ 0 Bh - 7208, 48
OB TRAMH ORI RO ROHHERD 72,
RICHBEHRE & HIEHZELDO BRI > W T Travis
SRRIT-ELDMIc—EDHEEED, HLD5
Gy L10Gy BB TORE TS 2 B REDOEED
BEWERD .. SEOKREFENLERE TIERNE
{LEER LEELSERILETORL-LBILLBEHD
EEZ 3. ¥/ Vitamin ERE5D5Gy BiEc@E
HHED 5 Gy BREICHNRIEREEZLORREZ D
fo. TR BSBRHE OBHELD TR I O < »
BEOEBIcOE 3BEBNETH 5 Vitamin E
I & BRI R O T B O TREM A B E D &AL & iR E
HBENEbomBE XL D RBEhcEBbhs, L
L Radical scavenger & U COIERBFL &g
R FHPBBD DD Vitamin E OE I3
OHEENR M ® 2B/ D D EEICITHI X
ThbEEZONLK.
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1. =Y 22 AV TERNBEHRITEEOMEEIT -
7.

2. FESHEBEHBOLBLTTSFF B
DHA ZBHEE 1R XD ERIE/LL 4 A% (b
BT aEMERD . Vitamin E 85 5 Gy BEE
TIRIEFBOEEREIERD M- 1:.

3. WEHESFN SR CRBEHERN O 4 BEK T
RIEHROFTRERD . 5 Gy B L10Gy BT
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Lipid Peroxidation in Radiation Pneumonitis in Mouse Lung and its preventation

Akihisa Kodama, Kayoko Tsujino, Michio Kono
Dept. of Rad. School of Med. Kobe Univ.

ABSTRACT

Lipid peroxidation of the lung in irradiated CH7BL6J mices was analyzed by gas
chromatography. Among six major fatty acids in the mouse lung tissue, the amounts of two
unsaturated fatty acids, arachidonic acid and DHA reduced one day after irradiation, and then
recovered up to the level of in the control group four weeks after irradiation. In contrast, the
amounts of stearic acid and palmitic acid did not change significantly. The mice fed with vitamin
E-enriched food showed no significant changes of fatty acids which were compatible with
pathophysiological findings 4 weeks after irradiation. Reduction of both arachidonic acid and
DHA following lipid peroxidation in lung tissue, was assumed to play an important role in
developement of radiation pneumonitis. Vitamin E seems to enable to prevent or reduce the
occurrence and progression of radiation pneumonitis, but as a radical scavenger, it may also
weaken the anti-tumor growth effect of low linear energy transfer (LET) irradiation as photon.
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