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fEE L7,
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R&®%i) ToFe(ll) ndnlLF#X1
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Rit%v) TnFe(ll) nEite: EDTA %
2128 8% 5 e TBA ENZEL4 K 6 IaRT.

KT #sd (EE M) Tik Fe (1) TiiFe
()L HBH LN, (K1) Fe(ll) ik
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FOU_HH L —EHEERL, —FH ) v BOE
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Fig. 1. Fe(II) consumption in the medium of
0.15M KCI-0.01M Tris-HCI buffer (pH
7.4), with (&—A) or without (A—n)

Pi
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Fig. 2 .Effect of Pi on consumption of Fe(II )
and peroxidation of mitochondrial lipid
under the condition with or without Pi.
The incubations carried out in 0.15M
KC1-0.01M Tris-HCI buffer (pH 7.4)
with or without 2mM Pi (PH 7.4),
Fe(1I )-value and TBA-value are expres-
sed as &—aA and @—@ with Pi, and
N—A and OO without Pi, respecti-
vely.
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ET T, Fe(ll) REFRMABFAELIN LERK
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. TBAfEA ERIZIZEAEALNT, ZFNi%30
FEh HA0THICHIT, BEE ERFALR,
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K Fo72h5 FHb H205%IcHT TBA
fEns&s LR, 8L lag ofEHIEH LN,
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NIELLEXNIIFERETHY), &m TBA fEic
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Ris®kii) T00.01M)) > BigEmh colg
HEEALRIG & Fe(II) BEZEL (K3) T,
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Y . N
20 * %0 50
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Fig. 3. Consumption of Fe(II) and peroxidations
of mitochondrial lipid under the conditions
of 0.15M KCI-10mM Pi-buffer. Fe(II )-
value and TBA-value are expressed as
A—aA and @—@ at pH 7.4, and A—nA
and O—CQO at pH 6.0, respectively.

PH7.4TIZEEE®R L) Fe(ll) nEHL KL
DAL, 5F%ICIIH8BICEAL, £k
—SEffk & -7, ZhicsL € TBA fENZE(L
i3, BAE®%INag »i3 A LA L0 T TBA
BN ERAMALN, 107 FICE— 7%

L, U#b¥ric#imlL 7. —5PH6.0 T
i3, Fe(Il) RiEAE#L Y FERICRHITE L
DD, TNREIRPHT.412A5N0 513X RH
Tidh <, 157 FICHI0BICHRD L £ntgkb
PICHPL—EllE E-72. ZnFe(ll) i
¥ S TBA fEnZEibiz, BAISF#E TII
LAEALAT, 155~207%IcHhIT 8% E
BAhA LN, 00%UREIHLTIICHETSY
D, FIZ—ENEE L., X, &E& TBA
I PHIC L > TR LB EHBH LN,

Fe(Il) ##&TF, Kib®Rii) o Fe(ll) I8E
BEILRIG & Fe(ll) mikk (KM4) Tlt, Fe
(MHFEEEETHFe(ll) ZIRAEHRL ) 0

0.3
r
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0.1 / /
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035 )
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Fig. 4. Effect of Fe (Ill) on consumption of Fe
(1I) and peroxidation of mitochondrial
lipid. Measurement started by addition
of Fe (II) (0.05mM) immediately after
the addition of Fe (IlI) (0.1mM) in 0.15
M KCI1-0.01M Tris-HCI buffer (pH 7.4).
Fe(1I)-value and TBA-value are expre-
ssed as &—a and @—@ in the presence
of Fe(Ill). TBA-value of control is o-o0.

WAL 5 r#%1227%12, 10914 i312%!c,
205%I2i138%ick ), Th¥hic#imlL —
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Eff% & »72. Fe(ll) migdictk) TBA &
nElbiz, BAESTHELLLTHLL ERAYAL
n, 1054 51553 iT 88k LRV A LN
%, MEELToHFe(ll) BmATIE, BE20
e E TEYALNT, 2050 53051 HlT
Sy ER» A LN, Fe(ll) ok 3 lag &
HHrHLMCEH SN, &E TBAEIR, @&
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LT BELERKE (Ribkiv) ToOHR(X
5) T3, Fe(ll) ffiiz, BABEE» LI L,
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Fig. 5. Fe(II1) (0.1mM)-induced mitochondrial
lipid peroxidation (O—Q), accompanied
with Fe(I1) consumption (A—=), in
0.15M KCl-0.01M Tris-HCI buffer (pH
7.4).

409 T12%, 507 T5%ic@A L7z, Zhnicx
LT TBAELBA4OAETE TIRIZLEACES
A LNT, 40555500 TERL LA AL
n, Tok—EnfliErLl. RibHkRi) &3¢
LT LA, Fe(ll) BENERICEL L
5 lag NIERABH LN, FNh Fe(ll) nif
BEMENHDZEITRENT,

Fe(I1) #¥ M8 H:B8L sk EDTA i k
BRGEILER (RIcHRv) HiIR (K6) T3,
Fe(Il) ATk (RI6%i) LtEAL), BRAE
#Eh Fe(ll) nERLWAHALN, T
#1555 5204 #%ic 1 TBA [En &% E
A&, 200L# 0 TBA [En#i#E s A LN,
Bo1£10%, T 4bb TBAEALANE A
L wikMAdic EDTA #mz 3%&, #h
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Fig. 6. Effect of EDTA on Fe(II )-induced pero-
xidation of mitochondrial lipid. EDTA (0.5
mM) are added at incubation time shown
in Fig. by arrow. Fe(II )-value of control
is expressed by A—~A and those after
additions of EDTA immediately down to
zero TBA-value of control is O—O, and
that after first, second and third addition

of EDTA are 0—{], l—H and —@,
respectively.
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Studies on ferrous ion-induced lipid peroxidation
~ Part I
Analysis of the induction period (lag) of
ferrous ion-induced lipid peroxidation
Keizi HASHIMOTO

Department of Radiation Medicine, Okayama University
Medical School, Okayama, Japan

(Director: Prof. M. Yamamoto)

The author measured simultaneously Fe(ll)-induced peroxidation of lipid extracted
from rat liver mitochondria by the TBA method and the concentration of Fe(ll) added
to the medium quantitatively using Nitoroso-PSAP reagent.

1) An induction period (lag) at the early phase of the reaction of Fe(ll)-induced
lipid peroxidation was observed as well as in mitochondria.

2) After most of the Fe(ll) concentration had decreased, the TBA-value, after lag-
time, increased sharply.

3) Phosphate added to the medium shortened the lag-time. The lag-time in the
presence of phosphate varied with the concentration and pH. However, in each case,
there was a correlation between the decrement of Fe(II) concentration and the length
of lag time as described above.

4) By adding EDTA for various reaction times, Fe was chelated immediately, then
the TBA value did not increase.

5) The results suggest: iron interacted with the chain reaction of lipid peroxidation,
mainly as Fe(ll) and/or partially Fe(Ill); Fe(Il) maintains the lag as a inhibitory action
to the resolution into malondialdehyde(MDA) from lipid peroxide; Fe(lll) was required
for the formation of MDA.

6) Using these results, the author discussed the mechanisms of Fe(Il)-induced lipid
peroxidation.



