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Metal-catalyzed oxidative inactivation of AMP deaminase was applied to the structure-activity re-
lationship studies of antioxidants in permeabilized yeast cells. AMP deaminase was readily inactivated by
hydrogen peroxide plus reduced copper, and the inactivation may be due to the hydroxyl radical gener-
ated through the Fenton reaction at the copper-binding sites of the enzyme. Flavonol and flavone with
both 2,3-double bond and 4-carbony! group showed a protective effect on the copper-mediated inactiva-
tion of AMP deaminase. Baicalein representative of flavone without hydroxyl group at 3-position showed
the most pofent protective effect on the AMP deaminase. Flavonols, which has hydroxyl group at
3-position, also protected AMP deaminase to a lesser extent, but glycosylation of 3-hydroxyl group of
flavonol nullified this protection. Flavanone and flavanol with saturated 2,3-bond and isoflavone with
phenol group at 3-position showed little or no protection of the enzyme.

Protective effect of flavonoids on the oxidative inactivation of AMP deaminase was closely correlated
with the inhibition of the formation of thiobarbituric acid-reactive substances as an index of lipid perox-
idation. Antioxidant action of flavonoid is mainly depends on the 2,3-carbon-carbon double bond in con-
jugation with a 4-oxo group, which participates in the scavenging oxygen radicals and in the chelation of

transition metals. This method may be useful for evaluating the antioxidant action of biological materials.
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Table 1. Structure of Flavonoids
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2. AMP 7 3 F—EiEMDOME —0.5mg O MV > WUBE L 7= BRI L BUSH (10mM AMP. 1mM
ATP, 100mM KCI, 2mM MgCly, 50mM Tris-HCl pH 7.4, 10mM 2- % 2 )V ¥ VB, 0.1mM NADH,
0.1mg/ml Z )V % I VERBKERZE &) Iml BINX, 5EHERHCHAZMEM 472 ) O 340nm (2
BIFABEE O 2 llE L7z,

3. EHEEEEIC L 2 AMP 7T I — EOKiE— 10mg/ml O b VT Y QU L7-REREIC 50mM Y VB )
LB (pPH7.1), 9mM HyOp, 10mM 7 A )V ¥ Vg, 0.0lmM CuSOs4, 0.1mM 7 IfbF MY 7 A%
A T3TC TR A v F 2 ~— b L7z#3000[a145C 5 708 L7zo ik L 7-FEEE % 40-50mg/ml
1275 & )W 50mM Y B ) 7 MR (pPH7.4) 18R L, BEREHIEICA V7,
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Fig.1. [In situ effect of copper on the activity of yeast AMP deaminase in the presence of

hydrogen peroxide and ascorbic acid. Permeabilized yeast cells (10mg/ml) were incubated
at 37°C with 50mM potassium phosphate buffer (pH 7.1) containing 10 #M CuSO4, 10mM
ascorbic acid, 9mM hydrogen peroxide, 0.1mM sodium azide, and additives. After incuba-
tion for 10min, yeast cells were collected by centrifugation and used for determining AMP
deaminase activity. Control, no treatment; H»Oz-CuSOs, treated with hydrogen peroxide
plus 10#M CuSOQy; Baicalein and quercetin at 0.1mM were included in the mixture.
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Fig. 2. Protection by flavonoids of the AMP deaminase against copper-mediated oxidative
inactivation. Experimental conditions were similar to those of Fig. 1. Flavonoids at 0.1mM
were included in the inactivation mixture. Protection index was calculated from ([Activity
treated with copper / hydrogen peroxide in the presence of flavonoid]-[Activity treated with
copper / hydrogen peroxide in the absence of flavonoid]) / ([Activity without copper / hyd-
rogen peroxide]-[Activity treated with copper/ hydrogen peroxide in the absence of
flavonoid]).
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Fig. 3. Effect of flavonoids on the formation of thiobarbituric acid-reactive substances.

Inhibition of lipid peroxidation by flavonoid was expressed as the IDso values, the concen-
trations (#M) required for the 50% inhibition of the formation of thiobarbituric acid-reac-

tive substances (TBARS).
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Fig.4.- A relationship between the protective effect of flavonoids on the inactivation of

AMP deaminase and the inhibition of the formation of thiobarbituric acid-reactive subst-

ances. Protection of AMP deaminase by flavonoids are taken from Fig. 2. IDso values for

thiobarbituric acid-reactive substances are taken from Fig. 3.
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Fig.5. Effect of concentrations of baicalein on the copper-catalyzed oxidative inactivation
of AMP deaminase in permeabilized yeast cells. Toluenized yeast cells were incubated with
the buffer containing CuSO4/ H202 / ascorbic acid as described in the legend to Fig. 1 ex-
cept that the concentration of baicalein was varied.
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