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Abstract
Makoto Mino
Department of Pediatrics, Osaka Medical
College, Takatsuki, Japan.

In this paper, we examined the peroxidiza-
bility of both adult and cord erythrocyte
membranes using an azo compound (AAPH).
As the erythrocyte ghosts from adult and
cord erythrocytes were reacted with AAPH
solution, similar patterns of oxygen uptake
were observed. These both consisted of two
phases of oxygen uptake, the first phase be-
ing characterized by slow uptake, and the
latter by a faster rate of uptake. With the
slow uptake phase the duration of the phase
related to the content of tocopherol in the
ghosts, where the tocophercl consumption
was linear. This indicates thé.t radical pro-
pagation was suppressed as long as any
tocopherol remained in the ghosts. Immedia-
tely after the tocopherol decreased in the
ghosts, the second phase of rapid oxygenup-
take took place. Here the rate of oxygen
uptake related to the amounts of active
bisallylic hyhrogens in the polyunsaturated
fatty acids (PUFAs) of the membrane lipids.
The second slope indicates the increasing pro-
pagation of the radical chain in the mem-
brane constituents. The duration of the first
oxygen uptake in neonatal ghosts was simil-
ar to that in adult ones, whereas the oxygen
uptake in the second phase was significantly
greater in the neonatal ghosts than in the
adult ones. The greater oxygen uptake in the
second phase in neonatal ghosts may be
attributable to the larger amounts of PUFA.
From this kinetic study, it may be concluded

that, while neonatal erythrocytes are not all
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vitamin E deficient with respoect to toco-

pherol content, the vitamin E requirement

0, conc./mM

(a-TOC)t/(a-TOC)o

0.20

due to higher peroxidizability.
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Oxygen Uptake and @-Tocopherol Consumption
during the Oxidation of RBC Ghosts initiated

with AAPH

tinh = length of phase 1 (sec)
R=rate of oxygen uptake (40, moles/sec) .
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1.

T-inh, R-1 and R-2 at the oxidation
with AAPH in relation to tocopherol
concentration in RBC ghosts

Cord Adult
Tocopherol (uM) 1.59+0,57 1.45£0.35
alpha- 1.5140.60 1.30+0, 34
gamma- 0.06+0.03 0.19+0.05

T-inh (sec) 2510374 1956+155
R-1 (10-5M/s)  23.8%6.6 23,542.0
R-2 (10-5M/s)  73.1%15,9  42.7+3.1

M£SD, n=5

®2

Kinetic chain length (KCL) in R-1
and R-2 at the oxidation of RBC
ghosts with AAPH

Cord Adult

KCL in R-% 16.5 16.4

KCL in R-2 51.1: 29.9
vV
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