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SUMMARY

The research included a biochemical study of osteocalcin which was
divided into three parts:

The first part included an estimation of osteocalcin concentration in
the serum of apparently healthy individuals and diabetic patients (Type 1 and
type 2). The results demonstrated that the normal mean of osteocalcin was
(28.07 £ 4.79 ng/mL) in serum of control group for both sexes; their ages
range between (< 15-> 65) year. Also, the results demonstrated a significant
decrease in the concentration of osteocalcin in serum of type 1 and type 2
diabetic patients compared with control and between type 1 diabetic patients
compared with type 2. Osteocalcin concentration was affected by age and sex
for both control and diabetic patients. Furthermore the results showed effect of
body mass index, menopausal of females, smoking, and year’s seasons in
control and diabetic patients (Types 1 and 2), the results also found effect of
concentration of glucose and insulin, the disease's duration, and other diseases
in diabetic patients (Types [ and 2).

Measurement of (22) biochemical parameters in control and diabetic
patients were performed. The results showed a significant increase in the
concentration of glucose, HOMA-IR, adiponectin, MDA, total lipids, total
cholesterol, triglycerides, VLDL-C, LDL-C, atherogenic index, potassium and
in trehalase activity, and a significant decrease in the concentration of insulin,
HOMA-B, thioredoxin, GSH, HDL-C, antiatherogenic index, sodium, calcium,
magnesium, and zinc in serum of diabetic patients (Type 1 and type 2)
compared with control group.

Correlation was performed between osteocalcin and some biochemical
parameters of healthy individuals and diabetic patients by linear correlation
coefficient. The results showed that osteocalcin concentration correlates by a
significant negative correlation with concentration of glucose, HOMA-IR,
MDA, total lipids, total cholesterol, triglycerides, VLDL, LDL-C, atherogenic
index, potassium and in trehalase activity and by a significant positive
correlation with concentration of insulin, HOMA-f, adiponectn, thioredoxin,
GSH, HDL, antiatherogenic index, sodium, calcium, magnesium and zinc in
control and diabetic patients (Types 1 and 2).



The second part concerned with an attempt to isolate and purify
osteocalcin from plasma of healthy human and serum of healthy rats using
different biochemical techniques. This included precipitation by cold acetone
and gel filtration chromatography. It was found that only the second peak
(peak B) from human plasma and rats serum had concentration of osteocalcin,
and showed that fold of purification of isolated osteocalcin (peak B) from
human plasma was (56.61) higher than isolated osteocalcin (peak B) from rats
serum (45.00).

Furthermore, the purity of isolated hormone (peak B) from human
plasma and rats serum had been identified by electrophoresis and reversed
phase high performance liquid chromatography techniques. The obtained
results from electrophoresis showed that one single band for isolated
osteocalcin (peak B) from human plasma and rats serum, and from high
performance liquid chromatography showed that there was a good identical in
retention time between the standard and isolated osteocalcin (peak B) from
human plasma and rats serum. The comparative molecular weight of partially
isolated and purified osteocalcin from human plasma and rats serum was
(6011.73 + 400Dalton) and (5248.07 + 400 Dalton), respectively using gel
filtration chromatography, and (5807.64 Dalton) and (4786.30 Dalton),
respectively using electrophoresis technique.

The third part included the effect of isolated osteocalcin on glucose
homeostasis in normal and alloxan induced diabetic males rats had been
studied and supported a role for osteocalcin in regulating metabolism through
its action in glucose tolerance and insulin sensitivity improving. Moreover, the
effect of isolated osteocalcin from human plasma and rats serum on some
biochemical parameters in normal and alloxan induced diabetic males rats had
been studied. The results showed after one week of treatment by the isolated
osteocalcin from human plasma and rats serum at the dose (Ing/Kg of body
weight/d) caused a significant decrease in the concentration of glucose, MDA,
total lipids, total cholesterol, triglycerides, VLDL-C, LDL-C, atherogenic
index and in trehalase activity and a significant increase in the concentration
of thioredoxin, GSH, HDL-C, and antiatherogenic index in normal and alloxan
induced diabetic rats.



