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Effects of Hanbag Mushroom(Grzfola frondosa) on Oxidative Stress in Diabetic Rats. Soon Yi Lee,
Chang Yun Lee', Yeong-Chul Park and Jong Bong Kim”. Dept. of Beauty - jewely deszgn, Asia
University, Keongsan-Si, Keongbuk, 'Greenpeace Ltd. Cheongdo-Gun, Iseo-Myun, Keongbuk, ‘Dept. of
Medicinal Life Science & Center for Bio-Safety, Catholic University of Daegu, Keongsan-Si, Keongbuk - This
research was carried out to investigate the effects of Hambag mushroom on the oxidative stress in
diabetic rats, Sprague-Dawley. The diabetic rats induced by streptozotocin were fed with hambag
mushroom-powder(G. frondosa) for 6 weeks. For the level of oxidative stress in liver and pancreas tis-
sues, it was studied by measuring LPO (lipid oxide) level as an indicator of lipid peroxidation, XOD
(xanthine oxidase) as one of important sources for free radicals and the levels of GSH and GST as
anti-oxidant systems. Also, as an indicator of liver damaged by oxidative stress, the activities of serum
ALT and AST were measured. It was observed that the levels of ALT, AST, LPO and XOD were high-
er by about two times in both tissues from diabetic rats than in those from control rats. This indicates
that the oxidative stress induced by diabetes caused the tissues damages. However, these levels were
decreased in the tissues from rats with hambag mushroom-powder. Futhermore, the activity of GST
were higher in both tissues from diabetic rats fed with hambag mushroom-powder than in those from
diabetic rats. Thus, it is considered that the hambag mushroom-powder decreases the level of oxida-
tive stress by increasing activity of anti-oxidant system such as GSH and GST. It is suggested that
the hambag mushroom-powder can be useful for preventing the tissues damaged by diabetes-induced
oxidative stress.
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Groups Diet STZ injection
NC:) normal diet % Table 2. Effect of Hambag Grifola frondosa on Serum ALT and
HF? X high-fat diet x AST activities in streptozotocin-induced diabetic rats
HFDM? high-fat diet 0 during feeding for 6 weeks (karmen U/])
DAY high-fat diet 0
DAIP high-fat diet o Groups” ALT AST
" Abbreviations: NC; normal control, HF; high fat control, NC 31.2419.07 93.45:22.78
HFDM; STZ-induced diabetic and high fat control, DAL 1% HF 30.36+8.15 90.68+23.35
Grifola frondosa powder and high fat diet after STZ-induced HFDM 45.54+10.52 118.42+32.79
diabetic, DAIL; 2% Grifola frondosa powder and high fat diet DAI 37.64+8.07 88.57+20.79
after STZ-induced diabetic. DAII 28.23+10.37 92.40+29.10
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Table 3. The effects of Hambag G. frondosa on the LPO con-
tent in liver and pancreas of streptozotocin-induced
diabetic rat

LPO (umole/g)

1)

Groups Liver Pancreas
NC 8.6620.79° 7.68+4.96°
HF 8.20+4.34° 11.7140.98°

HFDM 17.56+1.87 15.88:0.85"
DAI 10.4045.01°° 11.75+1.62°
DAII 10.73+1.71° 11.5245.50°
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9] 55947+60.82 nmole/mg-protein/min ¢} 15% Z+4-3}%
o} 2 AW ASSEQd DAL DAL o 24% A%
GST &4o] F71=%th ol A Aol Bt A WA
Ho o3 74" G asgd GSTY 48 F7H7le
AL 49

XOD &4

XODe Bk % 1A oA &4o] FriHo| falld
ARILE F7HAA AEE 2EH2E {EstRTH6,22),
GST= MEUY g3 gistasolnt 7ol Aol 7
w9} 3 uEA 2 F9l HFDMT-& XOD &4 o) (.70+0,11 uric
aicd nmile/mg-protein/min©. & 279 NC9 0.59:0.16
uric aicd nmile/mg-protein/min Bt} o} 15% F7}5 AT}
2y gk B¢l DAIZ DALE 02094
0.25 nmile/mg-protein/min © & HFDM7 R.c} ¢f 38 4=
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235 Table 5 o] AR F=o} 2AYHF
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Table 4. The effect of Hanbag G. frondosa on GSH and GST
in liver and pancreas of diabetic rat induced by

Streptozotocin
GSH GST
Groups”  (nmole/g)  (thioether nmole/mg-protein/min)
Liver Liver
NC 5.96+2.32" 8.6620.79°
HF 5.55+1.97 8.20+4.34°
HFDM 6.51£1.76 17.56+1.87°
DAI 545+1.18 10.40£5.01%°
DAII 5.77+1.66 10.73+1.71°

NS : No significant.

?Values are means+SD of 8 rats. Means with different super-
scripts within a column (a-c) indicate significant differences
(p<0.05).

Table 5. The effect of Hambag G. frondosa on XOD liver and
pancreas of diabetic rat induced by Streptozotocin

XOD (uric aicd nmole/mg-protein/min)

1)

Groups Liver Pancreas
NC 0.59+0.16™2 0.26:0.11°
HF 045+0.14° 0.580.12°
HFDM 0.70£0.11° 0.80+0.25"
DAl 0.25:0.10% 0.690.11°
DAII 0.20£0.02° 0.74+0.16°

YValues are means+SD of § rats. Means with different super-
scripts within a column (a-c) indicate significant differences
(p<0.05).

Ao 2 FHHAL AFAME FdAuAlol 7
A Qo 23] =718 XOD 4L & 10-15% Z4A|
o2 FAEY a8y ALY GST 4L &
A g Zolzt ATk wEkA et WA
HBEAHALE A Tt TAWAH o8] F1
XOD 84& 74 A 4814 2EH2E 2N A
2 F49

olxe] A¥ARZ B ) uAW 4F L duide 3
AR d 59 AfeggAd 3 ol AR 59 F
LANEE A T Al FEe GSH, GST &
o garstA A 84S AIANA oldF &4 AT
Aoz AZan. a8y FHAAHAY Amd L5
o] o}gl3 aRE doJ|eAE W37 HdMe F/HEL
2 A7/ a78n

=2 % K

o i o

2 o

B aA7e guog Qg Atsha 2Eg 2o gig gt
AN AR e] aHE 93]7] st SDA #FE STZE
=g g2 AR ZAqA 2AEH L =G 7
w¥F 0 FarAd AR 1-2% Hr}ste] 6577 Aol 31Y
28] AFEF< LPOE H|E&to 34
XOD FA &S A8 Qc). E£3 old wE 7123 &4 &
QS 93] EH ALT 9} AST A& A& A} 53 &
I A B Y] FatstE G558 98] ol AEELET
tEo] 2344 2 249 GSH 29 GST EA =
g 9oy, TR-YAHARTRYT 22 FATAA &
st
P A4eH vmste] LPO FEE HIE3ste] XOD
FAZI 3 w3t 53] ojg @ AR FHHE T
23 &40 AYTHY R %2 ALT R AST 2=
7 @A FAHAT. 1Y G- E TR
M LPO 5%, XOD A EE v &5t 28&49 AR
ol ALT ¢ AST 84 =7} Gt fo8A #4353



FUEAA GSH $E€ BT ¥ Ta-ANuREDTE
AT HlwA F g Aoz} g ot GST Y EE Fh-

S AL LT 7o o
T BotH 2Ed 20 @ LAnAE LY T5L
GSH ¥ A
AEH 29 f2Y9 XOD 45 a9 # 1
A&
é%@°§

10.

1.

. Ishibashi,

T BT e 3T
T W3 RT GST 8HEE F71A17)

A2 FAHE
P Ak &
%‘rﬂt} JEM gt
g INA 7 S,
%}04 ZH £48& FAaNFE Ao

. Adachi, Y., M. Okazaki and N. Ohno. 1994. Enhancement

of cytokine production by macrophages stimulated with (1
—3)-beta-D-glucan, grifolan(Grn), isolated from Grifola
frondosa. Biol. Pharm. Bull. Dec. 17(12), 1554-1560.

. Baynes, J. M. 1991. Role of oxidative stress in development

of complications in diabetes. Diabetes 40, 405-412,

. Cho, S. H,, K. M. Yang, B. S. Bae, S. N. Im and R. N. Yu.

1998. Effect of sea tangle intake on cytokine production in
macrophage from normal and diabetic mice. J. Kor. Soc.
Food. Sci. Nutr. 27(5), 952-959.

. Ellman, G. L. 1959. Tissue sulfhydryl group. ABB. 82,

70-77.

. Habig, W. H, M. ]. Pabist and W. B. Jakoby. 1974,

Glutathione S-transferase: The frist enzymatic step in mer-
capturic acid formation. . Biol. Chem. 249, 7130-7139.

. Ham, Y. K. and S. W. Kim. 2004. Protective effects of plant

extract of plant extract on the hepatocytes of rat treated
with carbon tetrachloride. J. Kor. Sor. Food. Sci. Nutr. 33(8),
1246-1251.

. Jenkins, A. J., R. L. Klein, C. N. Chassereau et al. 1996.

LDL from patients with well-controlled IDDM is not more
susceptible to in vitro oxidation. Diabetes 45, 762-767.

k, N. N. Miura and Y. Adachi, 2001
Relationship between solubility of grifolan, fungal 1, 3-be-
ta-D-glucan, and productiom of tumor necrosis factor by
macrophage in vitro. Biosci. biotechnol. Biochem. 65(9),
1993-2000.

. Kang, M. H,, ]. H. Lee, J. H. Kim and H. K. Chung. 2004.

Effects of acorn supplementation on lipid profiles and an-
tioxidant enzyme activities in high fat diet-induced obese
rats. The Kor. Nutr. Soc. 37(3), 169-175.

Kovachich, G. B. and O. P. Mishra. The effet of ascorbic
acid in malondialdehyde formation, K, Na* and water
content of brain slices. Exp. Brain. Res. 50, 62-68.

Kubo, K., H. Aoki and H. Nanba. 1994. Anti- diabetic ac-

12.

13.

14.

15.

16.

17.

18.

19.

20.

21

22,

23.

Journal of Life Science 2007, Vol. 17. No. 11

1675

tivity present in the fruit body of Grifola frondosa
(Maitake). I Bio. Pharm. Bull. Aug. 17(8), 1106-1110.

Lee, H. J. and J. B. Koh. 2003. Effect of liquid culture of
Agaricus blazei murill on lipid metabolism and enzyme ac-
tivities in rats fed high fat diet. The Kor. Nutr. Soc. 36(4),
352-358.

Lee. M. Y, M. K. Kim, J. G. Shin and S. D. Kim. 2004.
Dietary effect of hemicellulose from soy fiber on blood
glucose and cholesterol content in streptozotocin-induced
diabetic rats. J. Kor. Soc. Food. Sci. Nutr. 33(7), 117-1125.
Lee, S. C, D. R. Ryu, H. J. Kim, T. H. Yoo, H. Y. Choi,
J. S. Kim, T. L. Chang, J. E. Lee, ]J. T. Park, Y. W. Moon,
B. C. Kim, K. H. Choi, H. U. Lee, D. S. Han and S. W.
Kan. 2004. Clinical characteristics of non-diabetic renal dis-
ease in type 2 diabetic patients. The Kor. ]. Nephrol. 23(6),
949-954.

Lee, S. Y. and T. S. Kang. 1999. Structural analysis of the
antitumor active exo-polysaccharide produced by sub-
merged cultivation of Ganoderma lucidum mycelium. The
Kor. . Mycol. 27(1), 76-81.

Oh, ]. H, H. ]. Yoo, S. Y. Park, O. H. Ryu, S. 5. Park, S.
B. Kwon, H. U. ki, K. W. Lee, N. H. Kim, K. M. Choj, D.
R. Cha, S. H. Baik and D. S. Choi. 2004. Plasma and uri-
nary vascular endothelial growth factor and diabetic
nephropathy in type 3 diabetes millitus. J. Kor. Diabetes
Assoc. 28, 111-121.

Ohno, N., Y. Egawa and T. Hashimoto. 1996. Effect of ba-
ta-glucans on the nitric oxide synthesis by peritoneal mac-
rophage in mice. Biol. Pharm. Bull. Apr. 19(8), 608-612.
Okazaki, M., Y. Adachi and N. Ohno. 1995. Structure-activ-
ity relationship of (1—3)-beta-Dglucans in the in the in-
duction of cytokine production from macrophages, in
vitro. Biol. Pharm. Bull. Oct. 18(10), 1320-1327.

Satho, K. 1978. Serum lipid peroxide in cerebrovascular
disorders determined by a new colorimetric method. Clin.
Chim. Acta. 90(1), 37-43.

Smith, O. L. K, C. Y. Wong and R. A. Gelfand. 1989.
Skeletal muscle proteolysis in rat with acute streptozoto-
cin-induced diabetes. Diabetes 38, 1117-1122,

Talpur, N., B. Echard and A. Dadgor. 2002. Errect of
Maitake mushroom fraction on blood pressure of zucker
fatty acid. Res. Commun. Mol. Pathol. Pharmacol. 112, 68-82.
Urano, S., H. Midori, N. Tochihi, M. Matsuo, M. Shiraki
and H. Ito. 1991. Vitamin E and the susceptibility of eryth-
rocytes and reconstituted liposome to oxidative stress in
aged diabetics. Lipids 26, 58-62.

Wolff, S. P. 1987. The potential role of oxidative stress in
diabetes and its complications: novel implications for
theory and therapy. pp. 167-220, In: Crabbe MJC, ed.
Diabetic complications: scientific and clinical aspects. New
York. Churchill. Livingstone.



