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ABSTRACT

Type 2 Diabetes is characterized by a
decrease in the insulin sensitivity of target
tissue, resulting in a diminished whole-body
response to the hormone. The insulin
resistance seen in skeletal muscle is of
particular importance, since thisis a mgjor site
of insulin-stimulated glucose uptake. Emphasis
has recently been placed on the link between
the development of insulin resistance and
increased lipid availability and metabolism.
However, the mechanistic basis for this link is
currently unknown. Nearly al individuals with
type 2 diabetes are markedly insulin resistant,
and the maority of them are obese. The
hypothesis that is addressed for this
mechanism is that tissue accumulation of
triglyceride TG makes amajor contribution to
skeletal muscle insulin resistance and occurs
due to reduced reliance on free fatty acid
oxidation during postabsorptive conditions.
Thus, lower rates of fatty acid oxidation during
fasting are likely a key mechanism leading to
excess lipid accumulation within skeletal
muscle, which in turn contributes to
insulin-resistant glucose metabolism. Several
studies reporting that changes in the levels and
cellular location of protein kinase C PKC
isozymes might be associated with the
development of insulin resistance in skeletal
muscles. Aberrant activity of one or more PKC
isozymes can lead to decreased insulin
signaling from the insulin receptor. On the
other hand, it has been reported that biotin
treatment may improve the glucose metabolism,
lower blood glucose levels and improve
hyperglycemiain type 2 diabetes. Several lines
of evidence suggest that biotin deficiency
causes abnormalities in lipid metabolism.
However, no study investigated the effect of
biotin administration on the impaired lipid
metabolism, PKC protein distribution in
skeletal muscle of type 2 diabetes.
Therefore, the purpose of this study are to
understand whether biotin administration may
lower blood glucose levels, improve glucose
intolerance, change plasma TG level and PKC
protein distribution in skeletal muscle of type 2
diabetes rats. 30 male KK mice were
inheritantly  glucose intolerant with insulin

resistance, and developed overt diabetes
induced by high-fat diet. They were divided to
three groups. high biotin group HB were
given 6 mg/kg of body wt, moderate biotin
group MB were given 3 mg/kg of body wt,
and control group were given a compaaraable
volume of saline. Biotin was given once daily
six days aweek for 4 weeks. At the baseline, 2
weeks and 4 weeks, blood was collected for
fasting blood glucose and plasma triglyceride
levels. Glucose tolerance tests were also tested
at baseline, 2 and 4 weeks by giving a dose of
1.0 ¢/ kg of glucose. After 4 weeks, the mice
were killed and skeletal muscle was removed
for PKC protein content in cytosolic and
particulate fractions assay. The body weight
change during the study were similar in the
three groups. Moderate biotin supplement
significantly lowered fasting blood glucose and
improved glucose tolerance. However, these
effects were more pronounced in high biotin
group. The mean plasma TG levels seem has
no relationship with biotin administration. We
suggected that tissue TG may have a more
important role in reduced skeletal muscle
insulin resistant by biotin treatmnet. However,
from our western blotting analysis data it was
found that the PKCa protein content in
cytosolic fractions were not changed by biotin
treated in the three groups. The PKCa  protein
content in particulate fraction of MB group
was significantly lower than the control group.
That is, biotin treatment may decreased the
PKC content in cell membrane of skeletal
muscle. However, the PKCa protein content
in particulate fraction of HB group was similar
with control group. Therefore, weatern blot
analysis should be used to measure the protein
content distribution of different PKC isoforms.
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resistance, skeletal muscle, protein kinase C,
triglyceride diacylglycerol.
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