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BsEmatic & 72 5 B O IEIhEE R Ak L
ZENCHOWTIFEA DBESH B2V Y HEODWI
AV i3, EHKEAF L oM UERRFERN O Z
nER-rIepBERE R L, BHEHFRBEE 2K
BICEE T A ik hgRmRE L BLloPR2
&, HMEHEREHICE § 725 IFE 0L SRS RE
MPPEE S LT A2 E2REL TS,

A HEANTORERBOLERII» /2 H BB
Hichbbh, FROBEOCESHLE 2, M
BicH I 2 EEROEE, BIBOARERILOWL
ThbSHERT 2HBESA LAV

BE i1} 5 —EDOWE T b IRHBBRICONT,
B HEN SO~y 2FCld/ v F LB, X
F7) UEBHOBLE, V-V, TIFRUEE
oMb A 5 hD RRFICENTE SV F VB
oW e, v —-1EE, FL4 UEBHROENEA
TWAY UhLFFI by R PiRBWTIHIIRR
BREBR OB L BB LA TINED

—7F, IEEBBILEIGICoWT § B L DBELL
b AV IE, EREERICKIEE AR T
ELREVWBDEINTVEMNPEBrEOA -2
R RME T T incubate ¥4 2 Ltk h 2D
BEH SN 12 in vitro DHHBREHICL 58
BEBRVHOER L BB MR T o4 -1 ®
HEESE " B THRESh TV 5. [FEER(LY
HMEIAE S LTI T &b b M R IC L h A&
AT b EKICIEEER{LIPER SO, HESHEE
EHETORS L 2 2BHME L LTOTREELH 3.

2EREHCE § 25 EENTOIRE BB LYK
D|EpsHpMmme g5 HEITEIT ARG B
LY DT % § A 0o ICEBMICHITE T 5 BHsHEE

i)

nELh, shiART 28540032 EEN
TOIEBRILEIGE, RIGER, MGEERT,
RIGHERT 2 ¥ OBNZEEIKE hEESh3
DEShTVABH®® 2z ORIGHEIXBAL» TR
L.

I8E Hiv b A HTERLENIC X b FERE RN o B 5Bk
fLrhBHEINh TR LI3ELTHY, ElhkZOD
b DD D THEMYE 2T TBEOIRE BB LY » s
BEsiCE > TER MW 2 0B IIRBROMET
»3.

B, —HoWIdRaiRBNicE b -7, BB
B 2 IREERILEEOREIIFICE T 2 LR 2D
2T bTHThHH, EHELEE L BiEY
DOHFER & CBEBALNZNT & 2REL TV AS.
Ub» LA RS DRSS OB —RINEIS & LT,
%E@@%ﬁﬁuii&%ﬁv@a.ﬁﬁ,#ﬁi
HIIEE AR LIS I LT, v MFT Y0 — 4
KBWTT A VF—KFHEORIESED bh i Ei:
GBIt OERY E Sha2o 7 UFE R
titarry)7EOBFRIBEINTERLY

UL 28R X H SRR I L 2 IR AR
Kt & 2 DEB & 75 2 < & IEHEE DL E) & DFEBY:
PR TILENDH 3.

AR T, BNRRHEYORMBIcIIT 5 I5Y
BEACSUG & AR DT % 5 C 2 RE L
1.

MHE LURBREX®

(1) RBREW . F1HE B2 /K 94
A8 —RBREEES - N 2HERALUE.

(2) MSHRIES TR . B 1" 1L, 650R X
WERG®R, CERBIEBELET TKkOARE A1z,
(3) ST . NEE L 0 XA %488
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BH, Ea48rsE R i fung, T, B, O, B
DEBBEHHL, TALHREHBEZEDINERE
®0.15 M KCl—10mM Tris-HCI ( pH. 7.4) # (K
TH) THESF4 XUEBIBELUT.

(4) PEEERILRG | RIGK(KTH)AH(0.05¢
tissue eq., 8 2ml) T3I7TC, 0L IEEL
0bic, FB1EKEY LAREIC Hunter 5 OFE® T
TBAB2RIEL . RIGHEH & L7T0.5mM Fe
0.5mM7 2 anE L EReRV.

(5) AghrEgodirEk: WHUKCLEREERELD
Folch 5 mBFE™ it » THRIEH 2B L. &5
hizlg8 %, |F 3500mem @ Kiesel G ( Merck)
DOHBETL A b (20X20em) IZHAL, n-~F 4,
zFrx—F0, BEEE(5: 5 :0.34) CERALI-.
tn 3 3 — RS T34, phospholipid ( PL)
& triglyceride ( TG) DE2 T hE -1z, 8D
BOLOYBRDEZ v FLA  AX - (4
1) TEOIZURBIL I8, B 4 7 —VEEYIC
Lo TAFAVTRAFMELTH S, n-~F 4 Tl
HUb D BRBAR70v 557 GC-4B
(FID) (calumn packing : &% DEGP-5 % H,
PO« ( mesh 60~80), column oven 200C, injec-

tion port 270°C, detector oven 250°C, N,ca-
rr'ier gas flow rate 80ml/min) CAF L, B
Digital Integrator ITG-2 A CEH#IL 1.

(6) IEEDEODE . KIEE % LI L AKD
BErow by 7K BHEL, Vo®YITFUOBT
FHEB x4, ATAGO 3! Densito-Master DM-8 T
PL & neutral lipid OZHHEKLEREE2 KD 1.

7) EEE0ERE:: FHAS2I0EE0KTH
THEFF A XL 6D E 3mle L HHL, X ¥

-

7/ = 20ml 2 INA TIRERER, 7 o0&V a40m
PIAICIEBUKEBLI. 2LTY0odsv s/
2HHL, 20 1nl 2BHEEELZO 5 dichrom-
ate oxidizing method® iz Lk hEEUL1z. Thbd
36 N-H,S0,12 122.5g ® K,Cr, O, 2 5B L 123K 2
ml 2N X 453F9100Cic TR L 2. 2 LT LiFiml
210ml DK THIRL €, BEMAZS LR UV-
200 % {B 4 L 350m « DR THITE L 128, RS & <
FAMhDLTFUBRES DRDIIREFITE Y
EEEZRDI.

(8) incubation B ORSHEEER OO |
B3eg 2BHL,IMmOKTHICTHR2S+4 XL,
ZDFES FZ— MTAT Fe*(0.5mM) OFET
37C, 0RFIG S ¥IzD B, (7)& FROHE RIS
TR, DRI 28T 21

TR &R

(1) P E8{biEico\WT (£1)

XgRBatic s d 25 v FERBTE L ITRTH
{, NBLOMIcH LB TBAEDOLERESED S
na. EhTFIBOTRICZDEESE L.
HEHREHICE & 2 5 IRE OB, BBEOERIC
o THRTAERIBDOATNE?® zDL
»OHEHREE R I L § 72 5 IBERE RIEE»
EZriohic. 2L THRAEBI O XERHEBEREL
Iy MCOWTHEBRE L. ERBIIZBWTH T
B AfE 1fE51EY & AEDEA 2R L, LIMOFELS
B iz L Ushs b BERIEAR TIEREL
b 35 IKEVWTBAEMKRD SN, DL e
BE & »ic XREBSH i & 3 IFEERILRIGEED LR %2
Y. ZhoofEAix Fet 72 a4 € L ERINC

Table. 1 Effects of X-irradiation and fasting on the TBA value of various rat organs.
Liver Spleen Heart Kidney
End. As. Fe* End. As. Fe* End. As. Fe* End. As. Fe*

fed group

control 5.0 10.3 99.2 6.9 57 12.8 2.2 2.1 27.8 16.4 46.7 82.7

X-irrad. 15.5 47.1 192.2 122 9.7 35.8 {12.3 12.0 33.9i 22.0 73.8 102.1
fasted group

control 11.3 20.7 111.9 7.0 7.5 12.7 6.8 6.5 25.0 16.2 64.0 83.0

fested 16.5 40.8 179.6 9.5 8.9 15.3 7.5 13.8 30.6 19.5 52.4 96.7

X-irrad. 17.8 51.0 189.8 100 8.4 22.7 16.9 29.4 54.7 30.8 84.0 101.7

X-irradiation was carried out at 650 R and fasting was started after exposure.

Each group of rats was sacrified at 48 hours after the treatments, and TBA

values of endogenous and in the presense of ascorbate or ferrus ion were
measured by the method described in “Material and Method”.
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Table. 2 [Effect of X-ray irradiation on the fatty acid composition
of rat organs at 48 horus after exposure
Phospholipid
. . . High
Organs Ci6:0Ci6:1C18:0Ci8:1C18:2C18:3 C20:4 Sat. o
Liver control 25.4 0.7 28.2 9.0 17.8 0.5 . 18.4 53.6 36.7
X-irrad. 23.4 0.3 29.5 5.6 19.4 — 21.8 52.9 41.2
Spleen control 24.8 — 27.6 15.0 11.7 0.9 16.9 52.4 29.5
X-irrad 26.1 — 26.7 10.8 10.3 0.9 24.8 52.8 36.0
Heart control 22.1 0.1 47.2 12.7 11.5 0.8 5.2 69.3 17.5
X-irrad. 15.6 0.1 31.6 7.3 29.4 0.6 15.3 47.2 45.3
Kidney control 18.4 0.5 26. 2 13.2 20.1 — 21.3 4.6 41. 4
X-irrad. 17.6 0.4 21.6 9.9 19.6 — 30.7 39.2 50.3
Triglyceride
Organs Ci6:0C16:1C18:0C18:1 C18:2C18:3 C2 :4 Sat. g;i};t
Liver control 39.1 2.1 1.9 24.2 30.8 1.8 — 41.0 32.6
X-irrad. 34.8 2.3 2.2 24.5 32.6 1.0 — 37.0 33.6
Spleen control 45.6 8.0 4.0 34.0 5.9 2.5 — 49.6 8.4
X-irrad. 35.1 4.2 6.1 26.6 23.7 2.9 1.2 41.2 27.8
Heart control 45.0 2.9 10.3 33.4 8.2 — — 55.3 8.2
X-irrad. 35.2 2.1 8.5 24.3 26.9 2.9 — 43.7 . 29.8
Kidney control 35.4 6.2 3.8 310 21.6 2.0 — 39.2 23.6
X-irrad. 34.6 2.2 3.8 23.2 24.6 2.5 — 38.4 27.1
Table. 3 Effect of X-ray irradiation on the fatty acid composition
of organs of fasting rats for 48 hours after exposure
Phospholipid
Organs C16:0C16:1 C18:0 Ci18:1 C18:2 C18:3 C20:4 Sat. g;gs};t
Liver control 23.1 0.5 29.9 6.5 17.3 0.4 22.3 53.0 40.0
X-~irrad. 22.7 0.1 30.7 5.4 15.7 0.2 25.2 53.4 41.1
Spleen control 30.4 3.3 26.8 13.2 8.1 0.2 18.0 57.2 26.3
X-irrad. 30.6 0.2 32.1 14.3 7.7 0.4 14.7 62.7 22.8
Heart control 12.2 — 26.2 6.1 34.3 — 21.2 38.4 55.5
X-irrad. 12.9 0.1 28.2 6.6 32.6 0.1 19.5 41.1 52.2
Kidney control 15.7 1.2 8.6 8.0 24.9 0.4 41.2 24,3 66.5
X-irrad. 17.3 0.3 19.6 8.4 18.7 0.1 35.6 36.9 54.4
Triglyceride '
Organs C16:0 C6:1C:0C18:1 C18:2 Ci8:3 C20:4 Sat High
Unsat.
Liver control 48.4 3.1 6.5 31.2 9.1 1.7 — 54.9 10. 8
X-irrad. 47.5 1.2 7.2 34.2 7.6 2.3 — 54.7 9.9
Spleen control 47.8 6.6 8.3 35.8 15 — — 56.1 1.5
X-irrad. 50. 7 2.5 13.9 27.4 5.5 — — 64.6 5.5
Heart control 32.6 2.6 8.4 32.7 21.3 — 2.4 41.0 23.7
X-irrad. 33.6 2.0 11.2 30.5 20.4 0.1 2.2 4.8 22.7
Kidney control 54.5 2.8 11.4 29.1 0.7 15 — 65. 9 2.2
X-irrad. 51.1 1.2 10.5 30.0 4.8 2.4 - 61.6 7.2
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YUREE E Y 2 & ) KEOIREERIC O
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X@glEatick v, PL, TGHEL: $ BBHEIcE
AEMERSH B, ERAFARRGREEL OIEMN
iSO A b hiz.

B) xIfEEE L BREE & DHE

ERICLE LTI, PL, TCGRAHICEHEORK
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Table. 4
liver tissue homogenates of rats mea-

Amount of lipid isolated from

sured by dichromate oxidizing method

control
X-irrad. 28.3mg/ g tissue eq.
fasted 29. Img/ g tissue eq.
X-irrad. and fasted 30.3mg/g tissue eq.

25.Tmg/ g tissue eq.

Table. 5 Effect of X-irradiation on the
component of lipid extracted from
liver of fasting rats

Time after Phospholipid Neutrallipid
Control (%) (%)
0 hr. 7.0 93.0

24 hr. 19.7 80.3

48 hr. 14.5 85.5
650 R Irrad.

24 hr. 20.4 79.6

48 hr. 22.0 78.0

Table. 6

EC B EFIRE B L s A S hic.

C) iehE L BatiaRE L OhE

SR AR IcEB T, PLOETH 25 &R
B icERAEIsBEoB S sH%5, TGRHET
288, Bicb 3 ERTEafEBLELOEMmSA S
a0, BF, OTIREICELI 2.

D) FE4IEY L M RIEREE & O

Bt siEARics T, PLABETRIEESROR
BAAFIESH i —EoEmI & S nsvds, T
GHETEHERICE T BRI sk s b
otz@Blvatvbhniz. chonT &b biEl
BHERIC OV TGO, XIRBAH iz & 5 186K
HoEELbELWELEZELLN, BITMNI Y Y &
Y ROETIRIERIC B 2HESKENT LR E
nTVAE. L LadsiEBRILUSOER &
25N3753% FUBBIRTGAEIBWTIREH S
hifE <, PLAETIX, EFEHIIFI8. 4%, [816.9
%,025.2%, B21,3% & b, BeEH, FF21.8%,
fE224.8%, i(315.3%, B30.7% & & LA &
Ntz (F2). BAHBEREECY, FF26.2%, 914.7
%, 10319.5%, &35,6% &EPHRVTEL WML
Boohs (£3).

(3) Fricisit ARRERICOVT (R4)

% 5 24 h OISE RN E L T,
MESTEE LG AR TN A L, S RIEAR T3
3 SiclEmpsA s,

4) FFicE!ly 2 PLOEERIZOWT (£5)

Frickit 3 ) VIRESERRINE (EEE) ikt
LT, BAE, BHEBEARICIVWTIENBED
by, REHE4nRMME, SMECHE T VE
BaohEh -1z, TDT &R EEICIEE
REOB (MBI NS L EELLNS.

(5) FFP LAEICEI 3 Fe*iRnfsE Bk bRIS
#HOEIEEERIL>WT (%6)

izt 2 B EfR{LUSD T B Affiix endoge-
nous B, Fe*ZRIMBEczh#h5.0, 99.2C, B
BT zhzhls 5, 197.2TH 5. £->T, Fe*iR
izt Y REOEZOHEBEMSEALNS. CDL &

Fatty acid composition of phospholipid isolated from

liver homogenate after incubation with Fe*

. . . . High
Ci6:0 Ci6:1 1810 Cis:1 Ci18:2 Ci8:3 C2:4 Sat. Unsat.
control 37.0 0.4 4.5 10.7 — 3.2 81.5 13.9
X-irrad. 32.0 0.2 43.8 13.3 — 6.1 75.8 19.4
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25 Fe*BRiINR G & D S BBREODTT 254
tz. RGH ORI EafiEhgt it LEEOER TR
IhizEEL O ELWHDERL, BiIL7 7% F
CERODETIOEANRLBDLNS.
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BUREY WBELIZTEL, XBERHT » FOR
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W3, BERICBLWTIRBHESHEREDOS v LD
BRBITOVT, 603D T B Aff 2 i5E A%
{ERSOEREDROEEE Uichs, £ 1R Rk,
B ARSI XERA e E & TEELNA LR
TWa. SIRREBIcB T 3 IBE8RRILRIG & Bk
ERbash, XRRIHEAR ICE T,
5 IRCDRESED NI, DT Eh s X
Bz & b S WISEBRBLRICDEEIRDEDL &
EBbha. LHLUBLE" Kt BELEIC, #
BIEKGEHOHESFICBNTOAT, MOERES
izixAa s hdstzv. oML Iehii 53V & Dawes
LR DBEICEALNTWA.

—%, X#fEstice b 725 ISR O,
REfnfeissto LR, SMmisiEEomb E LT
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thet XEBH 2T-125 9 FIFAEC 2 — bIC
BT, HEHEOHEM, Y VIEEOSELOE
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g, h, BHHEARD 4BICE L T650 RS
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Effects of Irradiation on Lipid

Peroxidation In Rat Organs.

Part II. Changes in lipid peroxidation and ratio of fatty

acid composition in rat organs after irradiation

Setsuo W atanabe

Department of Radiation Medicine, Okayama University Medical

School, Okayama, Japan ( Director : Prof. M. Yamamoto)

ABSTRACT

With four groups of rats, normal, irradiated, fasting, and irradiated-then-fasting rats
(dose of X-ray, 650 R), 48 hours afterwards, liver, heart, spleen and kidney were examined
separately as to changes in the accelerationof lipid peroxidation and fatty acids due to irradi-
ation were examined and obtained the results as follows.

(1) The lipid peroxidation in each organ was accelerated after irradiation when compared to
that in the organs of normal group. In the fasting group the acceleration of lipid peroxidation
was observed, but the acceleration in the irradiated group was far more marked, indicating
clearly the effect of irradiation.

(2) As to changes in the ratio of fatty acid composition in every organ of the irradiated
group there were observed an increase in the ratio of high unsaturated fatty acids and a de-
crease in the ratio of saturated fatty acids as compared with the respective values in normal
group. Among organs there could be recognized no uniform change in the fasting group and the
irradiated- then-fasting group.

These results indicate that the fasting affects the ratio of fatty acid composition, es-
pecially marked was change in triglyceride fraction.

(3) The lipid content in the liver tends to increase after irradiation, and there is also ob-
served an incrase in the ratio of lipids to phospholipids.

(4) The arachidonic acid of phospholipid what is considered to be substrate of lipid peroxi-
dation is increased in the irradiated group, suggesting its relation to the acceleration of lipid
peroxidation accompanying irradiation, and actually, the arachidonic acid ratio of phospholipid
is markedly decreased after the incubation of lipid peroxidation reaction in the presence of Fe*

indicating that this substance can play the role of substrate.



