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Abstract

The monoamine oxidase (MAO, EC 1.4.3.4) plays a central role in the metabolism of many amines including
the neurotransmitter monoamines. MAO is a flavoprotein found exclusively in the mitochondrial outer mem-
brane, occuring in the MAO-A and MAO-B subtypes. MAO-A deaminates serotonin and noradrenaline much
better than phenethylamine (PEA) or benzylamine (BA), and is preferentially inhibited by clorgyline, whereas
MAO-B prefers PEA and BA as substrates and is preferentially inhibited by deprenyl. MAO inhibitors were
among the first drugs used in the treatment of depression, and it is known to be the inhibition of MAO-A
which is important for the antidepressant effect of MAO inhibitors. For the purpose of evaluating MAQ in-
hibitory activities from natural resources, three kinds of edible mushrooms were screened by tracing the in-
hibitory activities against rat brain mitochondrial MAO-A, utilizing serotonin as a substrate and rat liver mi-
tochondrial MAO-B utilizing benzylamine as a substrate. Among the tested mushrooms, Ganoderma lucidium
and Lentinus edodes showed the weak inhibitory activities against MAO-B.
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Fig. 1. Preparation of crude extracts from mushrooms.
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Fig. 2. Preparation of rat brain MAO-A.
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Enzyme
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0.5 mL
1.0 mL
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Amberlite CG 50 (H' form)
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elute with 4 N HAc 3.0

Eluate

O.D. at 277 nm
Fig. 3. Assay of MAO-A activity and inhibition.
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Fig. 4. Preparation of rat liver MAO-B.
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Sample solution 1.0 mL
incubate for 15 min at 37°C
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incubate for 90 min at 37°C

60% perchloric acid 0.2 mL

Cyclohexane
centrifuge at 700X g, 10

Cyclohexane layer 4.0 mL

O.D. at 242 nm
Fig. 5. Assay of MAO-B activity and inhibition.
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Table 1. Yields” of solvent extracts and fractionation
of edible mushrooms

Dried MeOH CHCI; EtOAc H,O

Mushrooms weight  ex ex ex ex

@ @& @ @ @

Agaricus bisporus 50 1248 294 021 827
(eFEo A (100) (25.0) (5.9) (0.4) (16.5)
Ganoderma lucidum 50 095 050 042 031
A8 A) 100) (19 (10) (©8) (06)
Ganoderma lucidum Bud 50 - 1.36 025 055
(%42 bud) (100) - 27 (©5) (1.1)
Lentinus edodes 50 1126 323 133 834
E A (100) (22.5) (65) (27 (167)

YThe ratio of extracts to dried weight of mushrooms.
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Table 2. Inhibition of various solvent fractions of
some Kkinds of edible mushrooms on monoamine
oxidase-A

MAO-A Inhibition (%)"
CHCl, EtOAc H,0

Agaricus bisporus (3o A) 1.6 () 113 () 4.6 ()
Ganoderma lucidum (33 Z)8]|A) 0.8 (-) 3.0 (-) 29.7 ()
Ganoderma lucidum Bud 79.1 (+4) 201 () 1.7 ()
Lentinus edodes (E A1) 9.4 () 37.8 (1) 21.0 (5

YEach fraction (10 mg) obtained from 50 g of mushrooms
was taken and diluted with distilled water to make 10 m/ of
test solution. One m/ of it was taken and assayed for ex-
aming MAO-A inhibitory activity as described in the ex-
perimental method.

+++: >80%, ++: 65~79%, +: 50~64%, -: <50%.

Mushrooms
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Table 3. Inhibition of various solvent fractions of
some kinds of edible mushrooms on monoamine ox-
idase-B

MAO-B Inhibition (%)”

Mushrooms
CHCIl, EtOAc H,O
Agaricus bisporus 143 () 413 () 32()
(FEelviA)
Ganoderma lucidum 48.6 (-} 481 (-) 214 ()
(A AD
Ganoderma lucidum Bud 0.6 (-) 513 (+) 108 (-)

Lentinus edodes (F Ay 253 (1) 559 (+) 3.1 ()

YEach fraction (10 mg) obtained from 50 g of mushrooms
was taken and diluted with distilled water to make 10 m/ of
test solution. One m/ of it was taken and assayed for ex-
aming MAO-B inhibitory activity as described in the ex-
perimental method.

+++: >80%, ++: 65~79%, +: 50~64%, -: <50%.
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