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Abstract

In this study, we evaluated the antidiabetic effect of a submerged culture of Ceriporia lacerata mycelium (CL01)
on hematological indices, as well as protein and mRNA expression of the insulin-signaling pathway, in db/db mice.
After CL01 was administrated for 4 weeks, blood glucose levels decreased consistently, and plasma insulin and

c-peptide levels each decreased by roughly 55.8%,

40% of those in the negative control (p<0.05). With regard

to HOMA-IR, an insulin resistance index, insulin resistance of the CL01-fed group improved over that of the negative
control group by about 62% (p<0.05). In addition, we demonstrated that the protein expression levels of pIR, pAkt,
PAMPK, and GLUT4 and the mRNA expression levels of Akt2, IRS1, and GLUT4 in the muscle cells of db/db
mice increased in the CLO1-fed group compared to the corresponding levels in the control group. These results
demonstrate that CL01 affects glucose metabolism, upregulates protein and gene expression in the insulin-signaling
pathway, and decreases blood glucose levels effectively by improving insulin sensitivity. More than 90% of those
who suffer from type 2 diabetes are more likely to suffer from hyperinsulinemia, hypertension, obesity, and other
comorbidities because of insulin resistance. Therefore, it is possible that CLO01 intake could be used as a fundamental
treatment for type 2 diabetes by lowering insulin resistance, and these results may prove be useful as basic evidence
for further research into the mechanisms of a cure for type 2 diabetes.
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Table 1. PCR primer information for identification

Sequence

F 5’-AGAGTGCCTGAAACCAGAGG-3°
GLUT4 131
R 5’-CAGTCAGTCATTCTCATCTGGC-3’

Size (bp)

n vitro
F 5°-CAAGGTCATCCATGACAACTTTG-3’
GAPDH 500
R 5°-GGCCATCCACAGTCTTCTGG-3’
F 5°-GATTCTGCTGCCCTTCTGTC-3’
GLUT4 168
R 5’-ATTGGACGCTCTCTCTCCAA-3’
ISTI F 5°-CCAGCCTGGCTATTTAGCTG-3’ 174
o R 5°-CCCAACTCAACTCCACCACT-3
m vivo

F 5’-GAAGACTGAGAGGCCACGAC-¥
R 5’-CTTGTAATCCATGGAGTCCT-3’
F 5°-GGCTGTATTCCCCTCCATCG-3’

[B-actin 154
R 5’-CCAGTTGGTAACAATGCCATGT-3’

181

Table 2. PCR conditions
Denaturation ~ Annealing
GLUT4 94T, 45sec 57C,30sec 72TC, 45sec 34

Extension ~ Cycle

o GAPDH 947, 45sec 55T, 30 sec 72°C, 45 sec 34
GLUT4 94C,30sec 66T, 45sec 72C, 35 sec 28
o ISTI  94C,30sec 66C,45sec 72T, 35sec 34
e Ak2  94C,30sec 66C, 45 sec 72C, 35 sec 28
Bactin - 94C, 30 sec 66T, 45 sec 72°C, 35 sec 27
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Statistics 22 for Medical Science(SPSS Inc., Chicago, Illinois,
USA)E ©] 83} Student’s t-test® 2] S &2lsl3] o
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Fig. 1. Effects of CLO1 on GLUT4 mRNA expression in C2C12 cell.

Control, negative control; CL1, CLOI treated at 100 pgfmL; CL2, CLOI treated at
250 pgmL; CL3, CLOL treated at 500 pgmlL. Data are expressed as meantSE (n=3).
The results were stal]stlca]ly analyzed by Student’s t-test method. ~ Significantly different
from control (p<0.01).
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Table 3. Changes in the bodyweight of C57BL/KsJ-dlydb mice fed
diets supplemented with CLO1

Periods Gl" €] ®3

0 week 32.25:039” 3148042 3145047

1 week 38.0940.32 36.66£0.67 36.330.59

2 weeks 40.48+0.46 38.64+0.82 38.95:0.50

3 weeks 40.46+0.54 39.63+1.05 40.61+0.60

4 weeks 40.72+0.58 4111115 41.77+0.54
Weight gain 847045 9.63:043""" 10.3240.39

"G1, negative control; G2, CLO1 administered at 300 mg/kg; G3, positive control
(metfonnm administered at 300 mg/kg).

Data are expressed as meantSE (n=5). The results were statistically analyzed by
Student’s t-test method.
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Fig. 2. Changes in blood glucose levels in CSTBL/KsJ-db/db mice
fed diets supplemented with CLO1.

Gl, negative control; G2, CLO1 administered at 300 mg/kg, G3, positive control (metformin
administered at 300 mgfkg). Data are expressed as meaniSE (n=5). The results were
statistically analyzed by Student’s t-test method. ~ Significantly different from G1 (p<0.01).
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Fig. 3. Effects of CLO1 on plasma glucose levels in C57BL/KsJ-dlydb
mice fed diets supplemented with CLO1.
Gl, negative control; G2, CLO1 administered at 300 mg/kg; G3, positive control (metformin

administered at 300 mg/kg). Data are expressed as meantSE (n=>5). The results were
statistically analyzed by Student’s t-test method. Significantly different from G1 (p<0.05).
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Fig. 4. Effects of CLO1 on plasma insulin in C57BL/KsJ-dlydb mice
fed diets supplemented with CLO1.

Gl, negative control; G2, CLO1 administered at 300 mgfkg; G3, positive control (metformin
administered at 300 mg/kg). Data are expressed as meantSE (n=5). The results were
statistically analyzed by Student’s t-test method. Significantly different from G1 (p<0.05).
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Fig. 5. Effects of CLOL on plasma c-peptide in C57BL/KsJ-db/db
mice fed diets supplemented with CLO1.

Gl, negative control; G2, CLO1 administered at 300 mg/kg; G3, positive control (metformin
administered at 300 mg/kg). Data are expressed, as mean+SE (n=5). The results were
statistically analyzed by Student’s t-test method. * Significantly different from G1 (p<0.05,
p<0.01).
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Fig. 6. Effects of CLO1 on plasma HOMA-IR in C57BL/KsJ-dlydb

mice fed diets supplemented with CLO1.

G, negative control; G2, CLO1 administered at 300 mg/kg, G3, positive control (metformin
administered at 300 mg/kg). Data are expressed as meantSE (n=5). The results were
statistically analyzed by Student’s t-test method. * *Significantly different from GlI
(p<0.05, p<0.01).
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Fig. 7. Effects of CLO1 on protein expression in C57BL/KsJ-dby/db
mice fed diets supplemented with CLOL.

Gl, negative control; G2, CLOI administered at 300 mgfkg; G3, positive control (metformin
administered at 300 mg/kg). Data are expressed as meantSE (n=5). The results were
statistically analyzed by Student’s t-test method. * Significantly different from G1 (p<0.05,
p<0.01).
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Fig. 8. Effects of CLO1 on mRNA expression in C57BL/KsJ-dlydb
mice fed diets supplemented with CLO1.
Gl, negative control; G2, CLO1 administered at 300 mgfkg; G3, positive control (metformin

administered at 300 mg/kg). Data are expressed as meantSE (n=5). The results were
statistically analyzed by Student’s t-test method. Significantly different from G1 (p<0.05).
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