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Spectroscopic Studies on the Catalytic Mcchanisims of Jron Chelates in
Lipid Pcroxidations
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Lipid peroxidation causes cell injury and damage. Iron and its chelates
catalyze lipid peroxidation. To correlate the catalytic species to the peroxidation
activity and to focus on the peroxidation mechanism, iron chelates catalyzed
peroxidation of methyllinoleate in methanol was studied. The author first
measured the rate of peroxidation of methyllinoleate monitoring oxygen
consumption in the presence and absence of ferric chloride and L-histidine. The
rate depended on the ratio of the relative concentration of iron to histidine. The
ratio 1:6 in molar concentration gave the maximum rate. The rate also
depended on pH giving a maximum at pH8.  Spectroscopic study for the first
time revealed the formation of three different types of ferric-histidine chelates
depending on the concentration and pH. Correlation of the peroxidation rates to
the spectroscopically observed species led to the conclusion that 1:2 ferric-
histidine chelate in hydroxide form was responsible for the maximum
peroxidation rate of methyllinoleate. Fenton like catalytic cycle was proposed
for the peroxidation process and the importance of hydroxide binding to the
ferric chelates in the catalytic process was also discussed. In search of the
importance of hydroxide form of other ferric-chelates author extended his work
to study the comparative catalytic activity of hemin an hematin in the breakdown
of methyllinoleate hydroperoxides and peroxidation of methyllinoleate in
methanol. [t was found that hematin, hydroxide form of hemin, was thirty times
more active than hemin.  On the basis of observed results author proposed a
new mechanism showing the role of H* and OH- together with ferryl ion in the
catalytic process. ;

The existence of 1:2 ferrous-histidine chelate was confirmed through its
highly active catalytic process. Interaction of ferrous-histidine with
hydroperoxide and the consequent spectral change led the author to proposed a
new spectroscopic method to estimate the total hydroperoxide and conjugated
diene hydroperoxide conveniently over conventional methods.



wNEERROEER

BEOBABIEIRREFONB CEERMBTHZENPD TR, EELCBVWTHEREDRER
R ERIL, KERMBTHD. XL - rOPICTEEABLLEZ2MBEETZ ONE L, %-b
AFTVEEHLEO—DL LTHBIATWLWSN, 20MEd, BEBEL I A DPoTRV, %
hi, COBURDELEREILZENICOABRBIATED, FREHUFEMZIALTWEN>EZ L
NBRKOBHTH 2, AR, A5 ) - VHTEHICIRT PVDBBRAUTEZILERKRL, MK
ERHEZRT MV EOBBEDS, ZOMBHBBEPUENICILEII>ELEDBDOTH 3,

F9, ARV MNVOBELLE»S, % bXFOUDBLILI202HEOHENEETZZLE2R
WELE, BREREHECMBERLZREBIZI2IcXD, 12EENMBEEZ2E#HAETHE
EEHESEMICIULE, RIZ, AT M VOpkEEZM S 128G 2EES D, MEEEIIPIST
BRKERZILERVWEL, BHEMRMEBIIAKBEINEZL2%-LXAFOVHETHD LERL
Teo =%, HK-EZAF T UHEOBMIEERE LY LT, BB EICEDERL L IEHEARLDS
HK-LAFS VHAELCEIDARINELBZSINNMMEEICE->TVWB L WS —HHHBBEZRE L -
ET, ABIESKEBEOMOBEMMNE I HZ2PEHN BB EERL TV, LBOED, ~3 v
CEXABEABLEIEDVWTHRERBROERZITL, PEOAKEBLIQRE&EE, T2bb, AYFro
FMEIDGFEHTHBILERWEL 2,

BLEDE>IZ, - ZAFY vk NFENCHGXI LI, MEERICBU 2 KkBt&k#EKkDE
EMEERBLEILEIRALHF LV ETHD, FHLEFETZLEIAHBAREN, &oT, KAXEH
tToFMHBIXCEIZ DTN,



