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Antihyperglycemic a-Glucosidase Inhibitory Activity of
Ethanol Extract from Neolentinus lepideus

Ja-Won Shin', Sang-Min Bae', Sang-Min Han', Yun-Hae Lee’, Jeong-Han Kim’, Jeong-Hyun Ji’ and Jong-

S00 Lee'*

'Department of Biomedicinal Science and Biotechnology, Paichai University, Daejeon 35345, Korea
*Mushroom Research Institute, Gyeonggi-do Agricultural Research & Extension Services, Gwangju 12805, Korea

ABSTRACT : For development a new anti-diabetic compound from edible mushroom, antihyperglycemic a-glucosidase inhibitory
activities of Pleurotus ostreatus, Pleurotus cornucopiae, Pleurotus salmoneostramineus, Pleurotus eryngii and Neolentinus lepideus
were investigated on its water and ethanol extracts. a-Glucosidase inhibitory activity of Neolentinus lepideus fruiting body showed
the highest at 86.3% in the 95% ethanol extracts and water extract from Pleurotus cornucopiae was also higher at 48.5% among
water extracts. Therefore, Neolentinus lepideus which showed very high a-glucosidase inhibitory activity was selected as a new
anti-diabetic agent-containing mushroom and the a-glucosidase inhibitor was maximally extracted when treated with 95%
ethanol at 30°C for 48 hr. The ethanol extracts from Neolentinus lepideus fruiting body showed dosage-dependent hypoglycemic
action after administration to 120 min in the SD-rat and streptozotocin-induced diabetic SD-rat.

KEYWORDS : Antihyperglycemic effect, a-Glucosidase inhibitor, Neolentinus lepideus
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Aol 39 oF] anEe o8 FRE JRMA (Gan-
oderma lucidum)S A2 B2 A7} 8= o] Sk
T8 oo EE JAMMNY FYZHE A e (3]
9} B Eo|HAl (Tremella fuciformis)®] E37¢s A2
(4], T3 (Cordyceps sinensis)®] T Z3ta[5], &
VAR AL (Clavicorona pyxidata)®] S1218-[1], S5
O|H A (Tricholoma giganteum)®] FI21E-[6], LHF 218
WARS B2 38 ANENS} BALATIH7],
5} A48 BZ7 A8 (8] Fo) wslel gleh. £ 2
ol Lee 5 [9] FEoHAlONA, Koo 5[10]7 Jang &
(1112 2+ A28 (Pholiota adiposa)™} =3 =E}2]
WA (Pleurotus cornucopiae)llX FEPA LA 2EIL]
Agkas Al 249 3= 3 545 Btk
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AF7HA] ZALe] A 7ls Aol #eF AT EE Jin &
[13-15]9] e B Fardtasdy, 31 71s7id e, Al
e} HHSZ a3, Yoon 5[16]9] IAES YA}
il ol BaEnt. Bgk HZ ZAY dEA
3} gksled Fo] BalEAa1[12], ergosterol [17]3}
gallic acid 59 thJst #H=3lhE Fol HaEdnt. of2
2] s Ale] 717l 98k ot Azte ® a1 g At
Ao 2 o] &57] AAsle] 0|59 AR fIgh A5
SO} AP 5ol WE S5/ (18-20] o] AT, Bl
HAet, 2y ob7A] AHAL AFEAS o-glucosidase
AsfiAle} AE=S ol83 o529 s AA A
W A= AAEHA] it

ubs £ AlMe HARERE 337158 AEs
A N Ae] d3ko 2 WA el WA (Pleurotus ostre-
atus), = =E}ZHA (Pleurotus cornucopiae), =& =E}]
WA (Pleurotus salmoneostramineus)ZF M0l (Pleuro-
tus eryngii), 3tHA (Neolentinus lepideusys & ==} o
e FEES AIES T o5 a-glucosidase AN
4313 o5 7heH EA4o] 7HE 98k A Al
oghe FEE) FFHEIUE a-glucosidase A 3lE2 <]
FEHAZRDE ARSI It F9} ©o]&F streptozo-
tocin® 2 =g ATl B FZ FEste] ZAL o
s T2 s A a9E Aok

=

B 2

=
Az HAS B7% sV MAQTARRE 2%
ol Ae] ARSIt p-nitrophenyl-o-D-glucopyra-
noside(p-NPG)%} a-glucosidase & = 8E2 strepto-
zotocins-> Sigma-Aldrich(St. Louis, MO, USA) Al&<
ARESIAAL 71 Ao #4855 ARERiT

T3t AP A8 HAFell= Sprague-Dawley (SD)
T FFE vshle] L3 = (Eumseong-gun, Korea)ol| A
THEH ARSIAL o]52] AREell= Kim 5 [21]0142
2ol whp-2 Al HEALEE ARESH] ARSST

o-Glucosidase M3l &M X

a-Glucosidase 43118432 0.1 M 14HH-8-4 (pH 6.8)
of 0.1 U/mLe] F=E ZH3 3T a-glucosidase T4
50 uLe} A1E 50 uLE 96-well platedl] Wil 37°Col|A] 55
ZEREAIZL & 0.1 M QA8 (pH 6.8)2F 2 mM
2 3143} 714 p-NPG &9 50 uLE 3718 3 37°CollA]
25%-7F HESAIZTE 4719 0.1 M sodium carbonateS
100 puL ¥o] W3-8 AA|A]Z] F ELISA (Tecan, Sanjose,
CA, USA) S47|Z 405 nmO|A] p-nitrophenol TS =
Aate] that 2ol AajddS AlLksidtt21].

AAle] e o-Glucosidase #3184 175
o-Glucosidase A31&43 (%) = (C - T) / C x 100

(C: IZT9] p-nitrophenol 3, T: A7} & A4
% p-nitrophenol %)

2 de 4y
582) Aol B3 wAlItaL 584982199089 7}
ol=glel (52WM3: 2014 peu-001)S F53} z
o] At

WA A 6577 (180~200 g)E A AS 2= 22+ 1°C,
5 55+ 7%, ST 12402
oA md 15~20 g PR Bl ABALE S 55 FHA 15
U3 A-SAIZTH 22, 23].

ol AYT=S TARE Ut Fof B FE S}
Il G4 o] AP tiErd ARV AET R U
ok, G e FEAEY Foll 0.1 M citrate buffer
(pH 4.5)°l &38| A1 streptozotocin (STZ, 60 mg/kg)E 1
3] AR U 3Y § @95347] (Accu-Chek Active;
Roche, Indianapolis, IN, USA)Z F33H-s 545t &
327} 300 mg/dL o3l NS st B FHA= A
Holl AHg-skAT

s A 85 A5 ol I Ao I AsS
w3t AR 3 vl o' 7427} gREsto] AAleeit).
A dizwells Bass Folshar ddvele 4%
3 A A 222 500 mg/kg, 1000 mg/kgd] FEE 7
T Fosiion nluro g Al s AR acar-
bose (Glucobay Tab. 50mg; Bayer Korea, Seoul, Korea)E
15 mg/kgE AT Foate] AAISIAIL glucoseE 3 g/kg=
Folgh & AR EE 99 S8 Fof 1208704 €
e A A=E ST EF 2= e 127
geoll A s et SR S8 [24-

&
}7“3

Eolo| Mstst MES| BN
In vivo 2ol ARESH 2 HE9] AT 120859

HAE-S A3 3,000 rpmOE 1587F Y4lEe]5lo]
H7dS EI3H F creatinine, urea, iron, alkaline phospha-
tase, glutamate-pyruvate transferase, cholesterol, triglyce-
rides, HDL-cholesterol 2] & A3}s} 158 AE
237](AU5400; Olympus, Center Valley, PA, USA)Z 4]
3FAtH27, 28].

SAHXE

SEAYPANA D& AHSS Statistical Analysis System
o] ©J&+ Duncan’s multiple range testS ©]-8-5}4 p < 0.05
ol Ztzte] AlETbe] frold Fole AZFRT
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a-Glucosidase Xof{&H 2= Al M

7= HAlATARRE] Y e “ERHA § 5%
o] WAl B2 30°CollA] 242417F distilled water (D.W)
o} 95% SR 247 535 § ol FEEEs 41
Z3}q a-glucosidase A&/ 57531

Table 17} o] ZHHAl AHAE 95% e 244171
F=3 FEE0] 86.3% 02 7P =2 a-glucosidase A|3l]
G4 R HF P A B4 & v A=
A ALS ST

SR B F2 B wEeln A LA 30°Co)
A 2427t BRE FRTE FE3 FE2Y a-glucosidase
AsfgAIo] 48.5%= 7P ERAL B =ERIMAE 39.1%
o] A Bt

MM a-glucosidase MsllER 2| F& =A

95% ollekaS ol-&ste] AMA AT a-glucosi-
dase A= e F22 9% 7= A1 dF= HE
S 73}, 33 Al1o] Lol Aol et AsiBo] Zrhste]

Table 1. a-Glucosidase inhibitory activities of water and
ethanol extracts from various mushrooms fruiting body

o-Glucosidase
inhibitory activity (%)

Mushrooms
D.W. extract' 95% EtOH
extract

Pleurotus ostreatus n.d nd
Pleurotus eryngii nd n.d
Pleurotus salmoneostramineus 39.1+0.1 36.5 £ 0.7
Pleurotus cornucopiae 485+ 0.4 41.7 £0.1
Neolentinus lepideus nd 86.3£0.2

‘Extraction temperature and time: 30°C, 24 hr.
D.W,, distilled water ; n.d, not detected.

Table 2. Effect of extraction time on the a-glucosidase inhi-
bitory activities of ethanol extracts from Neolentinus lepideus
fruiting body

a-Glucosidase inhibitory activity

Extraction time (hr)’
(hr) of ethanol extract (%)

0.5 64.3 £ 0.5
1.0 70.2+ 0.9
3.0 729£0.9
6.0 749 £ 0.7
12.0 78.5% 0.6
24.0 86.0 £ 0.2
48.0 88.9 £ 0.6

‘Extraction temperature: 30°C.

F= 48X Foll AL FEEY a-glucosidase A3E/Jo]
88.9%E Hol 7P =3l 2443 FEE1M % 86.0%9]
A)&43S BT (Table 2).

B3 FE2E0 e AR A 30°CollA 48413
FZE3198 u) 7 =& 88.2%] AEAS B 20°C
FEAME 852%= BluA £ A S HA O 40
°CS} 50°CollA] FZNME 217} 64.8%S} 45.1%E 40
wA43] W thA=RAA]). ol & A= Kol A 2
AA ol = AT a-glucosidase ANEZE-2 95% g
SF 20~30°CollA] 48413 FEAE W iR FEHE A
o7 FAESIAL 40°C o FEA] o] F43] HolA]
© o= Ho} Al HrEE s A
a-glucosidase A3E2-2 Feoll oFgh Thil o} Jlgjo]=
ATl B4 5o AZEt. $-1 Kim 2912 AT F9
oc-glucosidasexﬁﬁxﬂﬂ- -carboline alkaloid norharman®|

RS Bt

Lt F e} Bz FoIMe S AN 2t

ARk FlA AHA FEE] s oA 52HE =
AFeE7] 918l A IEFS 3 g/kglE Fofsial oA
s IAA a-glucosidase As=ds g sEHAL o]
e FEE9] F40% S 500 mg/kg, 1000 mg/kg®]
TER BT T F 1208704 Fo] ARMel| ke EF X
T3 ghe] wists SAs AT (Fg. 1).

TFol A P IF ¥ ghgo] 92+ 5 my/dLoIE o
W FHASoAl S/RTE AT T iz FAdMe F

)

o108 ¥ 85 =3 0] 195+ 9 my/dLE F43] F
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Blood glucose level (mg/dL)

Time (min)

: Glucose + D.W(control)

: Glucose + Lentinus lepideus (dosage; 500 mg/kg)

: Glucose + Lentinus lepideus (dosage; 1000 mg/kg)

: Glucose + commercial anti-diabetic acarbose (dosage; 15 mg/kg)

Fig. 1. Changes of blood glucose levels up to 120 minute after
administration of 3 g/kg glucose and various concentration
of ethanol extract from Neolentinus lepideus in normal SD-rat
(D.W., distilled water, SD, Sprague Dawley).
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Fig. 2. Changes of blood glucose levels up to 120 minute after
administration of 3 g/kg glucose and various concentration of
ethanol extract from Neolentinus lepideus in streptozotocin-indu-
ced diabetic SD-rat (D.W., distilled water, SD, Sprague Dawley).

7RIE 4 Wb 1208 o= 108 mg/dLe] %
Ied FFS B} o]of vlste] o-glucosidase Aall=
AL ek 2 A olleks 3553 500 mg/kg¥ 1000
mg/kg FASH Aut HEONM= Fo 101 F 712} 197+ 6
mg/dL, 194 + 6 mg/dLS] TF X =T TS vEhfo] F
Atz BlSzetl o Algto] gl wet 33
Sl Fof 1202390 98 mg/dLo} 90 mg/dLE F-A]2]
T Bk S Hof s oA avs g1l
skt

TS Al s JAAIR] acarboseE 15 mg/kgS] &
T2 At Holl B Fof 31S W A Fof 108 F &

AAle] A a-Glucosidase |SHEA

177
HFe] Tud e A FEE AETRT B
187 + 6 mg/dLE Rl A7to] Zstol] we} M3 o}
] 120% Foll = 85 mg/dLe] =T kS Btk

SHA a-glucosidase Al E2-S TS A AY] gk
FZEES 0831 streptozotocinZ F=E AT Fi
FollA s A G5 ZAFHATHFig. 2).

Fo] A 32049 mg/dLe] He F=F TS BAW T
Foll TFHTE FAS vz 7 =3 T 30
S| 591 + 12 mg/dLE FA3] 7N F AlZto] 73}
ol wheh A3 RolAls BeS B, 1208 F 45845
mg/dLe] BF X S BT}, o]of] Hlste] Uyt
o xje} Zo] A9 oehs FZE-S 500 mg/kg, 1,000
mg/kge] TEE Fog P FHEAAME T 308 F 7}
7} 568 + 8 mg/dL, 588 + 11 mg/dLe] BF ¥ TS
Ro] T HET X5 §hgo] gho} - Adgo] AAE
S & 5 AL o]F FAAzIe] Al wEh M W
ORAI}7} 12042 Foll= 712t 403 mg/dLe} 388 mg/dLe]
S B dixare] 89 g 55~70 mg/dL
o RS B}

TS Al @ AAIAIR] acarboseE 15 mg/kg®] &
T2 AT 5BA59E W 308 ¥ 502+ 11 mg/dL I35
I TS B, Ate] AVAA MY 8% E5T
Fheo] srolxt.

o] AHES TSNS Wl AWM e FEES
Al AR acarbose THEFY] & &7} o A|qk Yt
7ot S F BFolA A5 s A et LS
& AT BIE 2 A7) A AEA] 229 30°C
ke FEEo| JA WM 7] s AAaH
S 7disk] fleiME FEEY] 8 (38%) = TRMetdS
ZF 479 ool AT o]5S o] &3 1A
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1o
&= 5o Aol wlg- f88 ARZ ol8d
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A Park 5 [26]< streptozotocin-nicotinamideZ =

2 2
S
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Table 3. Biochemical components of plasma from SD-rats and diabetic-rat in 120 minute after administration of Neolentinus

lepideus ethanol extracts

Control 500 (mg/kg) 1,000 (mg/kg)
Biochemical Components
SD-Rat Diabetic-rat SD-Rat Diabetic-rat SD-Rat Diabetic-rat
Creatinine (mg/dL) 0.25 0.30 0.27** 0.28 0.26 0.32
Urea (mg/dL) 15.5 27.5 13.1 19.5 12.6 25
Iron (mg/dL) 242 99 255 156 244 138
Alkaline Phosphatase (IU/L) 350 575 349 311 367 296
Glut.-Pyr.trans. (IU/L) 49 88 44 52 50 56
Cholesterol (mg/dL) 114 197 94 105 929 106
Triglycerides (mg/dL) 43 134 41 73 42 66
HDL-Cholesterol (mg/dL) 57 17 48 63 55 65

Diabetic-rat from treatment by streptozotocin; SD-rat and diabetic-rat after administration of Neolentinus lepideus 95% ethanol extract.

SD, Sprague Dawley.
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H A28 S F o 2R} (Gleditschiae Spina) T
= 1057704 A71% S5 o € IA a3t =
S Basgitt.

o

A&} Fi FS9] AT 1208 FY RS AH
stod 8 sl S EA8HATH(Table 3).

AR Lt FHelA ZHA FE= FoATH tiz 1
creatinine, urea, Fe %, alkaline phosphatase &/ 5
Z 2|7} IS cholesterol $H-S AHHA 25 &
Toll A oF 15~20 mg/dL )t}

T3 P F oA alkaline phosphatase €33} chole-
sterol $F-S oF 40% o S5 2™, HDL-cholesterol
SFS oF au)] o Tkl ol A FEEo] -
&5 A &3 &Jell 715 AE a3t e Bo=E
FAEJT. 2 A 252 T3S 500 mg/kg
7} 1,000 mg/kgS- = De]tlS wf ool AsetE] A
A= & zte|7t ATt

p.S| (@]
-1 el
2835} 2} el =

e FE50] 7MY =2 a-glucosidase A1 E44-S H AT}
SEA ZAPA) TS 95% ORREE 30°CollX1 48713 5=
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