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ABSTRACT - We evaluated the anti-diabetic effects of Isaria tenuipes in diabetes mellitus type 2. For the exper-
iments, the diabetic animal model OLETF rats were divided to 4 groups: Isaria tenuipes was administered mixed with
the high fat diet 45% at dose levels 0f 0.0%, 0.1%, 1.0%, and 5.0% for 4 weeks. All animals have free access to water
and high fat diet 45%. The diabetic clinical markers, including clinical signs, body weight and food intake, organ
weights, blood glucose level, insulin level and HOMA-IR index, oral glucose tolerance test, GLUT4 mRNA and pro-
tein were measured at a time. After administration for 4 weeks, the blood glucose levels, insulin levels and HOMA-
IR index of test groups were decreased compared with control group in dose-dependent manner. The body weight and
diet consumptions were reduced in control group at 4 weeks. The treatments of Isaria tenuipes also showed high
expression of GLUT4 mRNA and protein in the muscle of OLETF rats. The results suggest that Isaria tenuipes has
anti-hyperglycemic effect attenuating blood glucose in the animal model of type 2 diabetes and might be useful as a
functional diet for human diabetic diseases.
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Table 1. Formulation and ingredients of high fat diet 45%

Formulation gm% kcal%
Protein 24 20
Carbohydrate 41 35
Fat 24 45
Cellulose, Ash 11 -
Total 100 100
Ingredient g keal
Casein(from milk) 200 800
Corn Starch 155 620
Scrose 50 200
Dextrose 132 528
Cellulose 50 0
Soybean Oil 25 225
Lard 175 1575
Mineral Mixture 35 0
Vitamin Mixture 10 40
L-Cystine 3 12
Choline Bitartrate 2.5 0
Total 837.5 4,000
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Table 2. Clinical signs of OLETF rats treated ad libitum feeding
with Isaria tenuipes for 28 days

Dosage Weeks .
(Composition %) 1 2 3 Mortality

0.0 0/10° 0/10 0/10 0/10 0/10

0.1 0/10 0/10 0/10 0/10 0/10

1.0 0/10 0/10 0/10 0/10 0/10

5.0 0/10 0/10 0/10 0/10 0/10

0/10 : No clinical signs were observed in 10 animals treated with
Isaria tenuipes
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Fig. 1. Body weigh increases of male OLETF rats treated ad libi-
tum feeding with Isaria tenuipes for 4 weeks. Values represent
the mean = SD (n = 10). "P < 0.05, P < 0.01 vs. Control.
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Fig. 2. Food consumptions of male OLETF rats treated ad libitum
feeding with Isaria tenuipes for 4 weeks. Values represent the
mean £ SD (n=10). “P <0.01 vs. Control.
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Fig. 3. Glucose level in male OLETF rats treated ad libitum feed-
ing with Isaria tenuipes for 4 weeks. Values represent the mean +
SD (n=5).
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Fig. 4. Insulin level in male OLETF rats treated ad libitum feed-
ing with Isaria tenuipes for 4 weeks. Values represent the mean +
SD (n=5). P < 0.01 vs. Control.
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Fig. 5. HOMA-IR index in male OLETF rats treated ad libitum
feeding with Isaria tenuipes for 4 weeks. Values represent the
mean £ SD (n=5). P <0.05 vs. control.
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Fig. 7. Expression of GLUT4 mRNA and protein by muscle from
male OLETF rats treated ad libitum feeding with Isaria tenuipes
for 4 weeks. The amounts of GLUT4 mRNA and protein were
confirmed by real time PCR and western blotting.

Table 3. Organ-weight-to-body-weight rations for male OLETF
rats treated ad libitum feeding with Isaria tenuipes for 4 weeks

Dosage Organ weight(%)
(Com- ) .
position %) Liver Spleen Kidney Heart

0 30 60 9 120 180 300
Time(min.)
Fig. 6. Glucose tolerance test of male OLETF rats treated ad libi-

tum feeding with Isaria tenuipes for 4 weeks. Values represent
the mean £+ SD (n = 5). "P < 0.05 vs. Control.
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