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ABSTRACT: This investigation was undertaken to study the effects of oral administration of Inonotus obliquus
mycelia produced by a submerged culture on plasma glucose level and other biochemical parameters in strep-
tozotocin (STZ)-induced diabetic rats. The mycelia, at the dose of 200 mg/kg body weight (BW), substantially
reduced the plasma glucose level by as much as 23.1% as compared to the control group. The levels of total cho-
lesterol and triglyceride in plasma were reduced to the extent of 12.6% and 22.6%, respectively. The activities of
alanine transaminase (ALT) and aspartate transaminase (AST) were decreased by 27.6% and 21.9%, respectively,
under the influence of I obliquus mycelia. The general components of I obliquus mycelia were found to contain
5.55% crude ash, 2.35% crude fat, 28.29% crude protein, 9.53% carbohydrate, and 54.28% dietary fiber.
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Table 1. Effect of Inonotus obliquus mycelia on the growth
parameters in streptozotocin-induced diabetic rats for

2 weeks
Groun" Body weight gain Food intake Food efficiency
P (g/day) (¢/day) ratio”
Normal 5.77+0.30° 17.14+0.37° 0.34+0.02°
Control 3.36+0.13" 28.15+0.68™ 0.12+£0.01*
10M 4.15£0.19° 2224+1.42°  0.19+0.02°

"Normal: Normal rats (n=28), Control: Streptozotocin-induced dia-
betic rats. Saline administration for 2 weeks (n=28), IOM: Strepto-
zotocin-induced ~ diabetic  rats.  Inonotus  obliquus  mycelia
administration for 2 weeks (n=8).

2)Body weight gain/Food intake.

Ebach value is the mean+SE (n=8).

a,b,c

Values with different superscript letters in the same column sig-
nificantly different among the groups at p <0.05.
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Table 2. Effect of Inonotus obliqguus mycelia on weights of various organs from streptozotocin-induced diabetic rats after 2 weeks

Group" Liver (g/100 g BW) Kidney (g/100 g BW) Spleen (g/100 g BW) Pancreatic (g/100 g BW)
Normal 3.64+0.09" 0.84+0.01"° 0.24£0.01™° 0.560.02"°
Control 4.93+0.11° 1.41+0.02 0.26+0.01 0.60+0.03
IOM 4.04+0.08™ 1.36+£0.04 0.25+0.02 0.59+0.03

YRefer to Table 1.

“Not significant.

Each value is the mean+SE (n = 8).

**Values with different superscript letters in the same column significantly different among the groups at p <0.05.
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Fig. 1. Effect of Inonotus obliquus mycelia on the plasma
glucose levels in streptozotocin-induced diabetic rats
for 2 weeks. "Refer to Table 1. Each value is the
mean+SE (n=8). **Values with different superscript
letters in the same column significantly different among
the groups at p <0.05.

(Lazarus and Shapiro, 1972), 7FHAl FAHIE A+5
o3k FEL P tx2T FAEH vadE F 23.1%
23 4 glucose FEE YERHITHFig. 1). ol= 2]9]
A7 Bl FEEA €8S e T8 &
22k3L B3 Johnson(1991)3 Agaricus campestris7}
T F=ollA insulin #H|E FXIAIZITHE Gray and
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Table 3. Effect of Inonotus obliquus mycelia on the plasma
total cholesterol and triglyceride levels in streptozotocin-

Table 5. General chemical compositions of the mycelia pro-
duced from a submerged mycelial culture of Inonotus

induced diabetic rats for 2 weeks obliquus
I Total cholesterol Triglyceride Component Composition (%)
Group
(mg/d/) (mg/d)) Crude ash 5.55
Normal 80.63+3.61° 60.64+2.76" Crude fat 2.35
Control 103.66+3.02° 112.83+4.91° Crude protein 28.29
IOM 90.61+2.27° 87.38+4.09° Carbohydrate 9.53
YRefer to Table 1. Dietary fiber 54.28

Each value is the mean+SE (n=8).
***Values with different superscript letters in the same column sig-
nificantly different among the groups at p <0.05.
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9] Pleurotus eryngiiz} Cho et al.(2002)] Lentinus edodes
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Table 4. Effect of Inonotus obliquus mycelia on the plasma
ALT and AST Ilevels in streptozotocin-induced diabetic
rats for 2 weeks

Group” ALT (1U/) AST (1U/])

Normal 12.084+0.95° 55.65+1.11°
Control 84.95+7.21° 115.28+5.77°
IOM 61.53+5.00° 90.07+3.64

“Refer to Table 1.
Each value is the meantSE (n=38).
ab,c

Values with different superscript letters in the same column sig-
nificantly different among the groups at p <0.05.
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a3 BEZE Holdfrol el o= Ax FIFe LUd
o7 AlRH

B

FEHEO?LHE

PR

o Ok
i =

Streptozotocin® 2 Tz} ftE AF o] A o
AHAE 257 AF kgd 200 mgl 2 AFFEAAZ] T Y
7 glucose, total cholesterol, triglyceride, ALT, ¥ AST
:d—/ﬂo _q.;d——g}_}‘)\vl_ ;(]_7]_]:].]/%] i’-/\}iﬂﬂ o]u]-/él?..a __Iz_/x],

ateh. 2 A3 Alesrhe G izl Hlal] oF 23.5%
Z7VeIAAL, Aol dFHHE 21.0% WA vEkew, 703
FAE 18.1% HE stk 7 glucose S 2|
THAAL AR Fofto] Bk tiEwETh 23.1%7F #-9]
sHAl 7FAEtl e, 83 total cholesterol triglyceride
= 7 12.6%9F 22.6%= WA JERRTh =S "3
ALTS} AST 84 i tjzaol| Bl 27hA FAH)
Fofto] 27.6%%F 21.9% W& B8 HAATh Aot

P A4S 7 AN dAA Y] diEE S &
St Axt 23 5.55%, AW 2.35%, 2 28.29%,
EESHE 9.53% B 204 54.28%F A E o] AT

2 rlo

el g

o] =S 200495 3H 817 EATH(KRF-2004-214-
B00066)°] Aol o5t A= ATt



68 THE KOREAN JOURNAL OF MYCOLOGY, 33(2), 2005

o

AOAC. 1995. Official methods of analysis (16th ed). Arlington,
VA: Association of Official Chemists.

Bailey, C. J. and Day, C. 1989. Traditional plant medicines as
treatments for diabetes. Diabetes Care 12: 553-559.

Baynes, J. W. 1991. Role of oxidative stress in development of
complications in diabetes. Diabetes 40: 405-412.

Beppu, H., Maruta, K., Kurner, T. and Kolb, H. 1987. Diabetoge-
nic action of streptozotocin: essential role of membrane perme-
ability. Acta. Endocrinol. (Copdhn) 114: 90-96.

Betteridge, J. 1997. Lipid disorders in diabetes mellitus, In: J. C.
Pickup and G Williams (eds.), Text Book of Diabetes, Pp.
55.1-55.31. Second ed. Blackwell Science, London, UK.

Bursch, W. and Schulte-Hermann, R. 1986. Cytoprotective effect
of the prostacyclin derivative hoprost against liver cell death
induced by the hepatotoxins carbon terrachloride and bro-
mobenzene. Klin. Wochenschr. 64: 47-50.

Cho, Y. J., Kim, H. A.,, Bang, M. A. and Kim, E. H. 2002.
Effects of dietary mushroom on blood glucose levels, lipid
concentrations and glutathione enzymes in streptozotocin-
induced diabetic rats. Kor: J. Nutr. 35(2): 183-191.

Duncan, D. M. 1957. Multiple-range tests for correlated and het-
eroscedastic means. Biometrics 13: 164-170.

Frati, A. C., Gordillo, B. E., Altamirano, P., Ariza, C. R., Cortes-
Franco, R., Chavez-Negrete, A. and Islas-Andrade, S. 1991.
Influence of nopal intake upon fasting glycemia in type II dia-
betic and healthy subjects. Archivos de Investigation Medica.
22: 51-56.

Furuse, M., Kimura, C., Mabayo, R. T., Takahashi, H. and Oku-
mura, J. 1993. Dietary sorbose prevents and improves hyperg-
lycemia in genetically diabetic mice. J. Nutr. 123: 59-65.

Gray, A. M. and Flatt, P. R. 1998. Insulin-releasing and insulin-
like activity of Agaricus campestris (mushroom). J. Endo-
crinol. 157: 259-266.

Grey, N. J., Karls, L. and Kipnis, D. M. 1975. Physiologic mech-
anism in the development of starvation ketosis in man. Diabe-
tes 24: 10-16.

Ham, S. S., Oh, S. W., Kim, Y. K., Shin, K. S., Chang, H. Y. and
Chung, G. H. 2003. Antimutagenic and cytotoxic effects of eth-
anol extract from the Inonotus obliquus. J. Korean Soc. Food
Sci. Nutr. 32: 1088-1094.

Iyorra, M. D. and Paya, H. 1988. Hypoglycemic and insulin
release effects of tormentic acid: a new hypoglycemic natural
product. Planta. Medica. 55: 282-286.

Johnson, I. T. 1991. The biological effects of dietary fiber in
small intestine. In deitary Fiber: Chemical and Biological
Aspects, Pp. 151-163. South A. T., Waldron K., Johnson I. T.,
and Fenwick G. R. ed. The Royal Society of Chemistry, Lon-
don, UK.

Junod, A., Lambert, A. E., Orci, L., Pictet, R., Gonet, A. E. and
Renold, A. E. 1967. Studies of the diabetogenic action of
streptozotocin. Proc. Soc. Exp. Biol. Med. 126: 201-205.

Kahlos, K. and Hiltunen, R. 1983. Identification of some lanos-
tane type triterpenes from [Inonotus obliquus. Acta. Pharm.
Fenn. 92: 200-224.

, Kangas, L. and Hitunen, R. 1987. Antitumor activity of
some compounds and fraction an n-hexane extract of /nonotus
obliquus. Acta. Pharm. Fenn. 96: 33-40.

Kang, T. S., Kang, M. S., Sung, J. M., Kang, A. S., Shon, H. R.
and Lee, S. Y. 2001. Effect of Pleurotus eryngii on the blood

glucose and cholesterol in diabetic rats. Kor: J. Mycol. 29: 86-
90.

Kim, D. H., Yang, B. K., Hur, N. J., Das, S., Yun, J. W., Choi, Y.
S. and Song, C. H. 2001a. Hypoglycemic effects of mycelia
produced from a submerged culture of Phellinus linteus (Berk.
et curt) Teng (Aphyllophoromycetideae) in streptozotocin-
induced diabetic rats. Int. J. Med. Mushr. 3: 21-26.

R , Jeong, S. C, Hur, N. J,, Das, S., Yun, J. W., Choi,
J. W, Lee, Y. S. and Song, C. H. 2001b. A preliminary study
on the hypoglycemic effect of the exo-polymers produced by
five different medicinal mushrooms. J. Microbiol. Biotechnol.
11: 167-171.

Lazarus, S. S. and Shapiro, S. H. 1972. Streptozotocin-induced
diabetes and islet cell alteration in rabbits. Diabetes 21: 129-
237.

Lee, M. Y., Kim, M. K., Shin, J. G. and Kim, S. D. 2004. Dietary
effect of hemicellulose from soy fiber on blood glucose and
cholesterol content in streptozotocin-induced diabetic rats. J.
Korean Soc. Food. Sci. Nutr. 33: 119-1125.

Lee, S. O., Kim, M. J., Kim, D. G. and Choi, H. J. 2005. Antioxi-
dative activities of temperature-stepwise water extracts from
Inonotus obliquus. J. Korean Soc. Food Sci. Nutr. 34: 139-147.

Mizuno, T., Zhuang, C., Abe, K., Okamoto, H., Kino, T., Ukai,
S., Leclerc, S. and Meijer, L. 1999. Antitumor and hypoglyce-
mic activities of polysaccharides from the Sclerotia and Myce-
lia of Inonotus obliquus (Pers.: Fr.) Pil. (Aphyllophoromycetideae).
Int. J. Med. Mushr. 1: 301-316.

Nelson, R. W., Ihle, S. L., Lewis, L. D., Salisbury, S. K., Miller,
T., Bergdall, V. and Bottoms, G. D. 1991. Effects of dietary
fiber supplementation on glycemic control in dogs with
alloxan-induced diabetes mellitus. Am. J. Vet. Res. 52: 2060-
2066.

Niall, M. G, Rosaleen, A. M., Daphne, O., Patrick, B. C., Alan,
H. J. and Gerald, H. 1990. Cholesterol metabolism in alloxan-
induced diabetic rabbits. Diabetes 39: 626-636.

Prosky, L., Asp, N. G, Schweizer, T. F., Devries. J. W. and Furda,
I. 1992. Determination of insoluble, soluble and total dietary
fiber in foods and food products: Collaborative study. J. Assoc.
Off: Chem. 75: 360-367.

Reaven, G. M. 1988. Role of insulin resistance in human disease.
Diabetes 37: 1595-1607.

Rho, H. M., Choi, M. A. and Koh, J. B. 1998. Effects of raw soy
flour (yellow and black) on serum protein concentrations and
enzyme activity in streptozotocin-diabetic rats. J. Korean Soc.
Food Sci. Nutr. 27: 724-730.

Saudek, C. D. and Eder, H. A. 1979. Lipid metabolism in diabe-
tes mellitus. Am. J. Med. 66: 843-849.

Shivrina, A. N. 1967. Chemical characteristics of compounds
extracted from Inonotus obliquus. Chem. Abstr. 66: 17271-
17279.

Wabhren, J., Felig, P., Cerasi, E. and Luft, R. 1972. Splanchnic and
peripheral glucose amino acid metabolism in diabetes mellitus.
J. Clin. Invest. 51: 870-876.

Woo, J. Y., Baek, K. Y. and Han, J. P. 1998. Effect of royal jelly
on therapy and prevention of streptozotocin-induced diabetic
rats. J. Korean Soc. Food Sci. Nutr. 27: 1267-1272.

Yang, B. K., Kim, D. H. and Song, C. H. 2002. Production of
Lentinus edodes mycelia in submerged culture and it’s
hypoglycemic effect in diabetic rats. Kor. J. Mycol. 30: 131-
135.




<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveEPSInfo true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /Unknown

  /Description <<
    /FRA <>
    /ENU (Use these settings to create PDF documents with higher image resolution for improved printing quality. The PDF documents can be opened with Acrobat and Reader 5.0 and later.)
    /JPN <FEFF3053306e8a2d5b9a306f30019ad889e350cf5ea6753b50cf3092542b308000200050004400460020658766f830924f5c62103059308b3068304d306b4f7f75283057307e30593002537052376642306e753b8cea3092670059279650306b4fdd306430533068304c3067304d307e305930023053306e8a2d5b9a30674f5c62103057305f00200050004400460020658766f8306f0020004100630072006f0062006100740020304a30883073002000520065006100640065007200200035002e003000204ee5964d30678868793a3067304d307e30593002>
    /DEU <>
    /PTB <>
    /DAN <>
    /NLD <>
    /ESP <>
    /SUO <>
    /ITA <>
    /NOR <>
    /SVE <>
  >>
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


