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Supplementary Effects of Lentinus edodes with Different Harvest Period and Part
on Neurotransmitters and Lipid Peroxide Levels in the Brain of Diabetic Mice
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Abstract

This study was designed to investigate the supplementary effects of Lentinus edodes which were harvested
at different time period and part on acetylcholine content and its related enzyme activities in the brain of
diabetic mouse model (KK mouse). We fed mice with standard diet (Control diet; CON) or 4 different kinds
of experimental diets (DGC: on time harvested, cap of Dong Go; DGS: on time harvested, stipe of Dong Go;
HSC: late harvested, cap of Hyang Sin; HSS: late harvested, stipe of Hyang Sin) to KK mouse for 8 weeks.
Neurotransmitter such as acetylcholine contents, acetylcholinesterase activities, monoamine oxidase-B ac-
tivities and lipid peroxide contents in the brain were measured. The results showed that acetylcholine content
was significantly higher in DGC and HSC groups than CON group. The activities of acetylcholinesterase and
monoamine oxidase-B enzyme were significantly inhibited in the brain of DGC and HSC groups compared
with CON group. Lipid peroxide content was lower in DGC group than CON group. These results suggested
that the cap of Lentinus edodes which were harvested on time and late time contain increased acetylcholine
content and decreased acetylcholinesterase activities, monoamine oxidase-B activities and lipid peroxide
contents. Thus the cap of Lentinus edodes which were harvested at different time periods may play an effective
role in enhancing cognitive function. ’
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Table 1. Composition of experimental diets (g/kg diet)
. Groups”
1 dient
nerecien Control  Lentinus edodes
Corn starch 629.5 579.5
Casein 200.0 200.0
Soy bean oil 70.0 70.0
a —Cellulose 50.0 50.0
Mineral mix” 35.0 35.0
Vitamin mix” 10.0 10.0
L-Cystine 3.0 3.0
Choline bitartrate 25 25
Lentinus edodes powderm - 50.0

YControl group, control diet; Lentinus edodes group, 5%
{Lentinus edodes powder supplemented to control diet.
“AIN-93M mineral mixture (ICN, CA, USA).

YAIN-93VX vitamin mixture (ICN, CA, USA).

44 kinds of cap and stipe of Dong Go, cap and stipe of Hyang
Sin.

0% sodium dodecyl sulfate -&4 24 L, 55 196 uL&
ol 120) B Astdch s4" &9 15 uL, 20 LB
2.4 80 UL, 85 uLE g 2 A F] A A| i) of 7] o]
A1 2¥0.59% copper sulfate solution | 1.0% sodium tartrate
solution : 2.0% sodium carbonate solution=1:1:98, v/v)<&
1.0 mL4 #Hrlste] of 1027 3 F, 20870 A4
ulhx] gk} 2k A ek(1.0 N Folin)2 0.1 mL A 7}sle] £313}
Il Aol 3087 WX & g, 525 nmell A FREE S
Aol EEZ A o) sle] gzl e] g3 (mg protein/g
brain)& A st ch.

_l

N,

pan
7]
%H FH
ulo
[<)

)

OtMEE8l Eate| 8
Acetylcholine®] &4 -2 Galgani 5(18)9] W ol 23}
o] o

alkaline hydroxylamine% 7}l o-acyl =% HF-&-% 7]
22 A3t AEF 50 uLE #Hsked 1% hydroxyl-
amine 50 ULE * 7}, £33 ¥ HCIZ o]4-3}o] pHE 1.2+
OZE 24319} FeCla(10% in 0.1 N HCD-& 500 uL 371

F £33t 530 nmell A FHEZ A5t ol el
23 slgich

OtMIEl 22l ol AH|2HoLA|

X 2 A o)l 4 acetylcholinesterase
5 (18)3 Hallak 5(19)9] W& =33t A8k 4
96 microplate welldll 0.1 M Tris buffer(pH 8.0)-8-2 300 uL,
0.01 M dithionitrobenzoic acid(DTNB) 20 uL, enzyme sus-
pension(¥ %2 #4E) 10 uL& dA&H oz H7g oL,
F34= &3 2130 7] A A 2Fe] 0.1 M acetylthiocholine chlo-
ride 10 uL-2 #7183t} 96 well microplate reader(ELISA
reader) & ©] &34 405 nmellA F4= W3 E 58 Fok 2
aslo] opAl e Z2 ol 2ot 9] A (unit/min/mg pro-
tein) & &4 s}

F=F(ng/mg protein) &

F49

iai-/\'i

%—/\

E
A
)
o

ZoRISAICOMM-B 40 24 3
Monoamine oxidase-B4] 4] &4 -& Kalaria $(20)2}



1184 Mg ee] - o] g - ologul - A

weoll we} H0.0 AASE 7122 238 4 A3
Fell 100 mM Na-Pi buffer(pH 7.4)2< 460 pL, 30 mM
sodium azide§-% 70 uL, ¥ &2 A E 100 1LE ¥ ¥
714 XJekel 10 mM benzylamine-2 70 uL-& @ ™A 37°C
G272 A 3087 HRAIZAT 1 F AIE S ANEA
1.8 mM 2,2’ -azino-bis(3-ethyl benzthiazoline-6-sulfonic
acid) 500 1L ¥, 5% & A24HE Bvuge] g5
units horserad1sh peroxidase 50 pL& ¥ 1 & &34

1027} 2 & 0.75 M HCl(containing 5% SDS) 250 nL-&
7 ANge] yeowA A Tista, 7iAAgd 10 mM

benzylamineg ¥ A &€ blankE W22 8te 414 nmol A

F45E SAste] ExofRlSAItolA o] 4 (nmol/mg
protein/30 min)& A3k

X EnprsElE gakel £

HAEeEA) A 9] gFeke- Choigt Yu(21)7} A28 Wb o u}
2} TBA¥ 22 malondialdehyde(MDA) &aFg =A<
th x 22 &5 20 el FF45 180 uL& &3 A& 7

Al g Fell # sl 8.1% SDS&H 200 uL, 20% %A 1.5 ml.,
1.2% TBA(thiobarbituric acid)A| 2f 1.0 mL-& 7} - &&3)
% 30%7F water bathel| 4] Z<lt}. o] ¥l-£9H-8 800 X goll 4]

1087 4122 8he] 42 10 mL& 7 5ke] 532 nmell A
FREE 2G5l REAWA G} HuspALe) P}

[o]

(nmole/mg protein)2 A 23s}gic}.

oMl Zal & wistof n|x|
HzA Fo] Fagh AAA
choline: ACh)®] gkl »| =]+
Al A eFaivt. B 5% FEFEANA 8F AY Aol F Fo
g FotAE ZH ek vl asle] Bl FA gk 28
g+ A3 F HSColl A 32.12+0.78 ng/mg protein®. & ) 27
(28.77%0.66 ng/mg protein; 100.0%) tv] <F 12% &7} &
frolA]l Aol e BTh vieA] Fa gk, of #E3 $Al
o 88 4#3 A YT DGC, DGS, HSSoll A= 7H2)F 29.43
+1.14, 31.11£1.28, 30.28+0.91 ng/mg protein>Z <F 2%
~8%2} oA FA = Frta s B ot FoAql A
o) Xo)A] wgkrh EaMA Y AT EA g A7
Ade BA dou, HAE F &Y, rollde] o€ E
Ao FFg Z/MY= A} dle A2 1 3(2324)5
ILglen, obAl " Z8l -8 acetyl Co A%} choline acetyltrans-—
ferase TA ol 28-S ol ghAd =)o, Al Y ~(synapse) 2} 4]

- Z5% - A#7 - Hyun S. Lillehoj

50T
€ 40 4
S o~
€ £
8L w
o 2
c Q
5o
)
£ E 20
Lo
2L
o
& 107

CON DGC DGS HSC HSS

Fig. 1. Effect of Lentinus edodes powder on acetylcholine
content in brain of KK mice.

CON: control diet.

DGC: control diet+5% cap of Dong Go Lentinus edodes.
DGS: control diet+5% stipe of Dong Go Lentinus edodes.
HSC: control diet+5% cap of Hyang Sin Lentinus edodes.
HSS: control diet 5% stipe of Hyang Sin Lentinus edodes.
Data are expressed as mean*SE.

Values with different alphabet are significantly different at p<0.05
by Duncan’s multiple range test.
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Fig. 2. Effect of Lentinus edodes powder on acetylcholine~
sterase activity in brain of KK mice.

Groups are the same as in Fig. 1.

Data are expressed as mean=* SE.

Values with different alphabet are significantly different at p<0.05
by Duncan’s multiple range test.
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Fig. 3. Effect of Lentinus edodes powder on monoamine
oxidase-B activity in brain of KK mice.

Groups are the same as in Fig. 1.

Data are expressed as mean T SE.

Values with different alphabet are significantly different at p<0.05
by Duncan’s multiple range test.
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Table 2. Effect of Lentinus edodes powder on lipid peroxide content

CON" DGC

DGS HSC HSS

LPO content 0.6620.012%

0.60+0.02"

0.61£0.02" 0.61+0.03™ 0.65£0.02°"

) - -
‘Groups are the same as in Fig. 1.
2

“Data are expressed as mean £ SE.

*Values with different alphabet within the same raw are significantly different at p<0.05 by Duncan’s multiple range test.
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