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Tubulin, which is a main component of the cytoskeleton, plays various important roles in cellular
processes such as axonal transport, ciliary and flagellar movement, cell division, and cell segregation
in the form of microtubules. The aim of the present study was to examine the effect of SH reductants
on phospholipid peroxides-induced inhibition of tubulin GTPase activity. Lipid peroxides were pre-
pared by photooxidation of lipoid S100 of phospholipid obtained from soybean. Tubulin GTPase ac-
tivity was most inhibited by lipid photooxidized for 24 hours among ones for 16 and 24 hours. The more
the amount of lipid peroxides is added, the more the activity is inhibited. Tubulin GTPase activity was »
lowered even in the presence of a slight amount of lipid peroxides. This suggests that the presence of a
slight amount of lipid peroxides influences cellular functions in vivo. Prepared lipid peroxides was
identified as a monohydroperoxide by an electrochemical detection through HPLC and a mass spec-
trometry. Glutathione and cysteine was used as water soluble reductants. Tubulin GTPase activity
deteriorated by lipid peroxides was restored by the addition of water soluble reductants. The results
presented above suggest that glutathione and cysteine have a protective effect on cellular aging by the
reduction of materials oxidized in vivo.
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. Fig. 1. Effect of lipids photooxidized for 16 and 24
hours on tubulin GTPase activity.
@ control: no lipid peroxides
B +lipid peroxides: 16 hours photooxization
€ +lipid peroxides: 24 hours photooxization

k%Eﬁ@k%%M?ﬁGﬂ%w%ﬁﬂ%¢m%m
EfFRANEA AR, FEHRIIFCHEEIL T



Ok - B - BERE - £3P)

o, FhZFhoIRE BB L% HPLC it Lz
ECD CHIZE L. ECD DfERIC X % & 16 R D
YLt b o, =/ e FrXid* v FThH
EEZ bR (ERIER LTV GFRE,
). 24 B0 b DXL HEIBE T D Z &
HERINE®, ZDfsd, F2—7 Y D GTPase
EMESNREEI R EELZBNRS. L, £
ic %0 X 5 i BERML S R ELRRR kb
ETDHEEEZIL .

<2 ARARZ br 2 b ) OFKR, Fig. 2. TFRT X
51c, REMLIBEL TR 82 &L LTHREINL.
16 B DM e X v AR I h IR EAER by <
i3, SUDOGTFEIREIRI I LRI D, £/
FeXrxtdy PTHL EREIRIE. TOZ &b
b, EBCIT 16 BERELREML X - REBRY %
WHETHZ LI L.

100 782

Relative Intencity

814
714 729 ¥ 805
1 L

! L LA B B
700 750 800
m/iz

Fig. 2. Mass spectrum of lipid photooxidized
for 16 hours.
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Fig. 3. Effect of lipid peroxides on tubulin GTPase
activity.
@ control: no lipid peroxides
B +1.0mg/ml lipid peroxides
€ +0.5mg/ml lipid peroxides
A +0.1mg/ml lipid peroxides
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Fig. 4. Effect of lipid peroxides and glutathione on

tubulin GTPase activity.

@® control: no lipid peroxides

B +1.0mg/ml lipid peroxides

¢ +1.0mg/ml lipid peroxides+0.1mM
glutathione

A +1.0mg/ml lipid peroxides+0.01mM
glutathione
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Fig. 5. Effect of lipid peroxides and cysteine on
tubulin GTPase activity.
@ control: no lipid peroxides
B +1.0mg/ml lipid peroxides
¢ +1.0mg/ml lipid peroxides+0.1lmM cysteine
A + 1.0mg/ml lipid peroxides+0.0lmM cys-
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