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Abstract

Obesity and diabetes mellitus are associated with common pathogenic mechanism, and B-glucan of Agaricus
blazei Murill is potent inhibitor of intestinal o-glycosidase and inhibit the digestion of starch and sucrose in
the small intestine. In this studies, there was observed the anti-hyperglycemic effect in obese diabetic
mice(C57BLKs] db/db), which were supplied Agaricus and Acarbose for 5 weeks. In db/db mice, food intake
and body weight gain were decreased significantly in Agaricus groups(p<0.05). Also these group exhibited
lower fasting serum glucose level compared with control group. HbAlc level, triglyceride level, total
cholesterol level, HDL cholesterol level, LDL cholesterol level and VLDL cholesterol level were lowered in
db/db mice. The activity of disaccharidases on proximal and distal segments of small intestine was decreased.
In conclusion, it was assumed that B-glucan of Agaricus blazei Murill has anti-hyperglycemic and anti-
obesitic effects by reducing food intake and body weight gain, and also decreasing serum glucose and lipid
level through inhibiting the activity of small intestinal disaccharidases.
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Table 1. Food intake, body weight and drinking quantity change in db/db mice

Groups Food intake(g/day) __ Body Weight(g) : Drinking(mL/day)
initial final gains
Lean 37E04° 315410 3010 o 5.0£0.1°
Control 6.8+0.4° 38.0£1.6 51.0£2.0° 13.0£1.2° 8.710.1°
Agari.F 5.940.25° 37.5410 46.0£1.6° 7.541.9° 8.6£0.2"
AgariH 6.140.2° 38.0£1.6 47.0£2.6° 8.5+1.9" 8.2+0.2"
Acarbose 6.140.2" 37.0£12 455¢1.1° 8.5+1.0° 5.540.1°

Food intake and drinking quantity was measured by daily. Body weight was measured by weekly. Values are meantSEM of
6 mice in each group. Same alphabet in the each column dosen't mean different value significantly at p<0.05 by Duncan's

multiple range test.
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Fig. 1. Fasting serum glucose level 7weeks of birth(initial)
and 12weeks of birth(final experiments) in db/db mice.
Fasting serum glucose level was measured on the 7th, 12th
weeks of birth. Values are meantSEM of 6 mice in each
group. Different alphabet means different value significantly
at p<0.05 by Duncan's multiple range test.
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Table 2. Effects of Agaricus and Acarbose on fasting
serum insulin level and fasting blood HbAlc level in db/
db mice

Gro Serum Insulin level Blood HbAlc level
ups

(uU/mL) (%)
Lean 13.340.5° 5.310.4°
Control 59.1£7.0°* 9.610.5°
Agari.F 38.9£1.4° 7.6£0.4°
AgariH 39.3+1.4° 7.840.6°
Acarbose 30.8+1.9 6.610.4°

Values are meantSE of 6 mice in each group. Same
alphabet in the each column dosen't mean different value
significantly at p<0.05 by Duncan's multiple range test.
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AZo| Glycosidase 4

23 §527%2] a-GlycosidaseZ maltase®} sucrase®
X EZ, B-Glycosidase?! lactase®] TAAEE F3 s
£ A, Table 3014 E& ulel o] maltased] ¥4
£ A F BFA proximalelA distal2 Z4E F
2oz zZt2slgAT, proximalel A= ControlF°l
350.5£13.7(mmole glucose/mg proteinhr)Q! @  H]8)
AgariF7, AgariH¥, Acarbosedoll M 72t 49.8%,
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Table 3. Effect of Agaricus and Acarbose on small intestinal glycosidase activity in db/db mice. (unit: mM glucose/mg

protein/hr)
Groups Lean Control Agari.F AgariH Acarbose
proximal 130.8+4.4° 350.5¢13.7* 176.0£29.0° 178.0+13.3" 184.8+11.8°
Maltase middle 80.0+8.3" 167.0+14.8 172.5+40.5* 138.5£9.6™ 114.814.6™
distal 70.7516.21° 89.312.5% 131.5+6.3 87.5£9.9 92.543.1°
proximal 34.50+1.55° 33.8+4.1® 26.0+2.0" 24.3+4.5° 34.3+1.7*
Lactase middle 20.3+1.3* 25.8+0.8® 21.8+2.1% 18.812.4° 26.3+1.9°
distal 15.5+1.7%* 20.8t1.6° 11.8£1.1° 15.3£1.3% 20.3+2.5%
proximal 28.3+1.2° 45.3+£2.4* 25.5+3.5° 26.046.3° 46.5£3.6°
Sucrase middle 20.5£1.5° 33.0£3.2* 26.810.8% 28.5+3.0° 30.8+1.7*
distal 24.5£1.6° 25.310.5° 163£1.0° 16.510.7° 24.3+1.4*

Values are mM glucose/mg protein/hr and expressed as meantSE. Same alphabet in the each row dosen't mean different value

significantly at p<0.05 by Duncan's multiple range test.
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Table 4. Effects of Agaricus and Acarbose on serum lipid level in db/db mice

Groups Triglyceride Total cholesterol ~ VLDL cholesterol LDL cholesterol HDL cholesterol
(mg/dL) (mg/dL) (mg/dL) (mg/dL) (mg/dL)
Lean 83.5+2.9° 108.313.9° 15.5t4.1° 63.5t2.4° 29.312.8°
Control 1453429 136.3+4.4* 42.3+5.8* 71.8t1.7° 22.33.1¢
Agari.F 115.546.6° 126.9%1.5° 30.8+2.1° 64.4t1.0° 31.8+2.1°
AgariH 117.049.3° 133.842.4° 32.5+2.5° 65.8£2.0° 35.5%1.2°
Acarbose 125.3£728° 124.5£3.2° 37.5£5.0" 58.5£0.9° 28.5£1.9"

Values are meantSE of 6 mice in each group. Same alphabet in the each column dosen't mean different value significantly

at p<0.05 by Duncan's multiple range test.
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AS csle Aoz oA AR,

ole] B A7elA H3F Total cholesterol T X& &
As 2 A3 Lean?2 108.313.9 mg/dL, Controtr~&
136.3+44 mg/idL2 7F ¥4, Agari HE> 1338+
24 mg/dLE. Controbds}t #&&el zel7l gl
Agari F#, Acarboser™2 747} 1269+ 1.5 mg/dL, 124.5
+32mg/dLoE Controloll ¥[# “tch(Table 4).
LDL cholestero}®] 7-$%= Control¥~¢] 71.84 1.7 mg/dL
2 7B wton, AgariFe 644+ 1.0mgdleE
ojx e uelrl HDL cholesterol®] 73, AgariHT
o] Controki®o] W3] foldoz Egkor] o= FH
A3t AP RAARE AR AL USS & T
At
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op7lRlEA WA (EZE AR, &F Ax)pIM 28
B-glucang 75729} db/dbrhg-2el] 5577 S-452 Al
o AeolgdAsk 9l AFe] wsE HAT YA
e =g, ded, 33 HEEaal, 239
glycosidase®] ¥4& FAs FAAYEE, EF A
AxAQE Ao Ao o9& I

db/db PH2ol M Agari Bt Agari H~E 2]o|A#
oA ControlBot fo%o2 gk o) we}
AZZ7 g Ygron, 5 el w9 e
F2% ¥5%%E ControlZoll ¥|#] AgariFT, AgariH
Z, Acarbose?o] FrHoR P2 fFelglet. £
maltase, lactase, sucrase®] AL Controk?ol| A Lean
Foll vl A EBAo] BAe] % A FEAFYZ,
ANEFFA AgariFF, AgariHFS maltase®] 73-%
proximal, middle ¥-$1%& HZFH} H9kT distal ¥
oM AgariFFe] Ale] 714 E8io}. Sucrase,
lactase®] BA-& BE R9]elA ABFoJF°] Control
FHo} e £Fo|%ivt. BF FAAW F=+= Control
ol vl8] AgariF#, AgariHZ, Acarbose?2 $94
oz Je FFo|gul F total cholesterol®] %9
7% Control?#} AgariHT-2 23 3lel7t ¢lgl
A9t AgariF#3} Acarbose?2 folH o2 Wi ¥
% VLDL cholesterol®] 7J-$-% Control&ol |3}
AgariFZ, AgariHT- fejA 28 y9kil Acarbosed
2 #9949 #eol7} ¢islcl. ¥F LDL cholesterote]
%= Controle] Fol3H o2 ¥4t2™, Acarbosed
o] 7} yeleh ¥F HDL cholesterold] ¥+
AgariHZo| fojH2o2 714 ¥4, ControlEel 7F
Sl 8
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AA| &= Bt glen FHAY $=E 23 ¥
Z AARAL MAAA A8 AP FHIES
Zo] F 4 Qg Ao AdEc 183 AgaiFE
s} AgariHE 7ol HAAEAM FHQ] Aol ¢
%121} total cholesterol®] %9 HDL cholesterol®]
¥5x AgariH7°| AgariFF Bo felHoz w4
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