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Effects of Hambag Mushroom (Grifola frondosa)-Powder on Hyperglycemia and Hyperlipemia in STZ
and High Fat Diet-induced Diabetic Rats. Soon Lee Lee', Yeong Chul Park? and Jong Bong Kim*.
'Dep. of Bearty - jewely design, Asia Uniwersity, Dep. of Medicinal life science and *Center for Bio-Safety
Catholic University of Daegu, Hayang-Up, Keongsan-Si, Keongbuk, 712-702, Korea - Hambag mushroom is
edible mushroom, and one of new strains in Grifola frondosa. It was developed from Korean wild
Grifola frondosa by National Institute Science & Technology. In this study, we investigated the effects
of the powder extracted from fruit-body of hambag mushroom on hyperglycemia, hyperlipemia and
pancreatic cells in rats with streptozotocin (STZ) and high fat diet-induced diabetes. The diabetic rats
were fed with hambag mushroom-powder (1 and 2% of diet weight) for 6 weeks. And then the levels
of blood glucose and lipid and the pancreatic tissue were analyzed and compared. The diabetic rats
fed with hambag mushroom-powder lost less body weight than those fed with the powder-free nor-
mal diet. Blood glucose levels in the diabetic rats fed with hambag mushroom-powder at all concen-
trations was lower by 50% than in the diabetic rats fed with normal diet. The levels of total cholester-
ol, triglyceride and LDL-cholesterol in the diabetic rats fed with hambag mushroom-powder were in-
creased compared to those in the diabetic rats fed with normal diet. There were the blood levels of
cholesterol, triglyceride and LDL-cholesterol by hambag mushroom-powder concentrations in a
dose-dependent response. The decreased damage of pancreatic tissue in the group treated with ham-
bag mushroom-powder could be suggested possibly as one of mechanisms for the effects of hambag
mushroom-powder on hyperglycemia and hyperlipemia.
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300 mg/dl o] 4l &S Agel o &3tgich B Fido] &
A" HAHFE o] &3}t Table 2§44 7 BL(NC: normal
group), TLAHH4] o] Z(HF: high fat-treated group), 3|34
oj2} tEo] Jdif UZFHFDM: STZ-induced diabetic
and high fat-treated group), AW 0|9} P {3 HE
o] 1% St AEL Ho|F(DAL 1% hambag mush-
room powder- and high fat-treated group after STZ-induced
diabetic), TA|F4o]9} B 7 tEo] 2% FHAAHA
B2 2o #(DAIL 2% hambag mushroom powder- and high
fat-treated group after STZ-induced diabetic) 5 ¥ 2 68 7}
g4 5702 Uro] 657 At ATh A Aol Table
20| A Y Firh FAE APF 10% =A(Lard)9} 0.25%
sodium cholateZ 353 4] o] A} & (PMI Nutrition Internatio-
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At 2EAHNY L= 2015C, 5= 55~60%F 39
o 1247} light-dark cycleZ 23}t

HAZS01E, Mol MY, 2 M Y Aojgs

AZ, Aol B B AHFL A Y 77E B8 WY o
Ak A7k 2R3 Q). A ola&(feed efficiency ratio,
FER)E 22 7|3 549 AF3714E 59 7179 Ho] 4
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Table 2. Composition of Experimental diet (g)
S fd ¥ DKW FH Ingredients NC HF HFDM DAI DAI
AYFEL 4789 SpragueDawleyd F3H 33 Casein 2000 2000 2000 197.0 194.0
(120+10g) 8 Y3t EFAIRE o] &35l 137 LA A DL-methionine 30 30 30 30 30
o Bn §u2e 2 S[16]9 WS Fzske AZo] 290+10g Corn starch 1500 1000 1000 100.0 100.0
U AYEEE AT $L FANL F steptosotoninTZ, IO 00 500 500 500 %0
i ellulose . . . . .
55 mg/kge] FEE UHR THo FALste] o]FojH ). 7 Lard - 1000 1000 100.0 100.0
W 8918 918 STZ Eo] 4847+ & ma Yo 2 BE Vitamin mix” 100 100 100 100 100
o N ~ . . . 2)
23 Yoo TEA YPETE E3) o)zl @t} PErs} Mineral mix 350 350 350 350 350
i Choline bitartrate 2.0 2.0 2.0 2.0 2.0
- v Soudium cholate - 25 25 25 25
Table 1. Composition of Hambag mushroom-powder hambag mushroom powder - . _ 100 200
@i (g) A4 (g) @82 (g) Total 1000 1000 1000 1000 1000
327 24 47.7 DAIN-93-VX vitamin and?AIN-93-MX mineral mixture [14]
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7V HFDMS! 7% 8.93:236 g/weeko.2 4292+ 1.83
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Table 3. Effects of hambag mushroom-powder on the weight gain, feed intake and FER in high fat-treated and streptozotocin-in-

duced diabetic rats fed for 6 weeks

Initial body Final body Weight gain Feed intakes Water intakes 1)
Groups . . FER
weight (g) weight (g) (g/week) (g/week) (ml/day)
NC 239.66+11.73° 497.17+22.03° 42.92+1.83° 172.57+6.87° 50.66+1.79° 0.246+0.004"
HF 212.83+6.76° 459.17+40.28° 41.0626.02° 146.30£5.54° 40.13+3.50° 0.278+0.032°
HFDM 215.17+4.91° 259.83+51.16° 8.93+2.36° 220.57+23.33° 204.30+32.51° 0.031+0.043°
DAI 241743258 328.67+61.81° 17.4245.96" 223.27+6.18° 198.13+22.49° 0.0780.027°
DAIl 232.00+9.19* 320.25+52.68° 17.65+8.70° 225.85+18.03° 222.00+2.26 0.078+0.035°

UFeed efficiency ratio: weight gain/feed intake.

MWalues are mean+SD of 6 rats. Different superscripts within a column(a-b) indicate significant differences(p<0.05).
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Table 4. Effect of hambag mushroom-powder on blood sugar levels in streptozotocin-induced diabetic rats during feeding for 6

weeks (mg/dl)
1 Feeding periods (weeks)
Groups
0 1 2 3 4 5 6
NC 128.7+4.16° 137.3£2.11° 126.3+3.33° 133.7+1.16° 131.0+3.01° 127.3£12.86°  109.0+10.444
HF 104.0+2.65° 123.143.45° 119.8+1.44° 125.0£2.29° 120.5+2.60° 135.7+5.69° 128.0+19.97¢
HFDM 3843+7512°  4707+5851°  4763+6231°  479.8+8146°  461.7+1845  409.0:61.65° = 452.7+19.2%°
DAI 34131604 397748474  411.0+5440° 377312684  367.7+9745°  2925:4640°  217.382.60%
DAII 377.36735°  352.319.29° 406.3+8.13° 387.7+4.65° 393.0:48.82°  317.0:37.01°  241.0:75.02°

Values are meanszSD of 8 rats. Means with different superscripts within a column (a-d) indicate significant

differences (p<0.05).
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2 DAIFI A ¢ 20-30% A=< 27+ 128.13+12.05, 107.84
+13.82 mg/dle] FF2HE FFo] frosiA gagen
53 gt FoEF-IEH 24 AFE BAY (p
< 0.05). Triglyceride &#F& tJZT9 NCE 86.35:8.48 mg/
dl, HFZ & 94.05:942 mg/dlo]n] B $3¥ HFDMZL
170.14+13.03 mg/dle.2 <F 200% AE ZF7EHAY (p <
0.05). &8} JAF ¢ DAI 2 DALIZANA < 80% 2
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Table 5. Effects of hambag mushroom-powder on Serum lipids content in high fat diet fed for 6 weeks

Experimental groups

Measurements (mg/dl)

NC HF HFDM DAI DAIl

Total cholesterol 9216+7.28°" 104.29+11.25° 157.69+11.65° 128.13+12.05° 107.84£13.82"

Triglyceride 86.35+8.48" 94.05:9.42 170.14+13.03° 136.32+10.71° 114.67+10.90°
LDL-cholesterol” 18.79+4.87° 31.37+5.63° 86.54+6.14° 50.90+6.28° 32.06+4.78°
HDL-cholesterol 56.10+5.47" 54.1145.15° 37.12+3,59° 49.97+521° 52.85+7.49°

YValues are means+SD of 8 rats. Means with different superscripts within a row (a-d) indicate significant differences (p<0.05).
ALDL cholesterol = Total cholesterol - HDL cholesterol - (Triglyceride/5)
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Fig. 1. Photomicrographs of rat pancreas. HFDM from STZ-induced diabetic rats showed morphological changes with tumefaction
in pancreatic p-cells. However, the morphological changes were disappeared in DAI and DAII treated with hambag

mushroom-powder.
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