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INTRODUCTION

Abstract

Introduction: BiochaninA (BCA) is of interest due to its antioxidant and anti-
inflammatory effects.Oxidative stress and inflammation are key pathways in the
development and progression of TIDM.The aim of this study is to determine the
effect of biochaninA on the serum levels of TNF-a, IFN-y,as well as the levels of GSH
and MDA in the pancreas of rats infected with T1DM with streptozotocin.
Methods: 28 male Wistar rats were randomly divided into 4groups of 7each.A
healthy control group received DMSO,the solvent of biochaninA.The rest of them
were subjected to peritoneal-injection of streptozocin at the rate of 55mg/kg.One
group was selected as a diabetic control(the second group)that only received
DMSO,and the other two groups were treated with biochaninA at the rate of
10mg/Kg(the third group)and 15mg/Kg(the fourth group)for 6weeks.At the end,blood
was collected from the heart and the parameters of TNF-a, IFN-y and FBS were
measured in the serum.Then GSH and MDA factors were measured in the
homogenized pancreatic tissue.

Results: The reduction of blood glucose and MDA was significant in treatment
groups.GSH increased significantly with treatment.The reduction of TNF-a was
significant only in the fourth group,but the reduction of IFN-y wasn't significant in
any treatment group(P<0.05).

Conclusions: BiochaninA treatment is effective in controlling hyperglycemia.By
increasing the level of GSH and decreasing MDA, this combination is important in
improving the redox conditions in the pancreas,and by reducing the serum level of
TNF-a,it improves the inflammatory conditions caused by diabetes and helps to
reduce complications. No significant difference was observed between treatment
doses.

million in 2030. Type 1 diabetes as the main
subtype of diabetes accounts for about 5% of all

Diabetes is a group of metabolic diseases
characterized by hyperglycemia caused by
defects in insulin secretion, insulin action, or
both. Chronic hyperglycemia of diabetes is
associated with long-term damage and
dysfunction of various organs, especially eyes,
kidneys, nerves, heart and blood vessels. The
prevalence of diabetes in 2010 among adults
was 285 million and it is expected to reach 438

diabetes cases. Flavonoids are a group of plant
phenolic metabolites that are widely found in
nature, biocanin A belongs to the flavonoid
group and is a natural food isoflavone that is
present in several herbal food supplements and
is of interest due to its antioxidant and anti-
inflammatory effects. Oxidative stress and
inflammation are directly related to diabetes and
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these two important issues should not be
neglected in the studies conducted on diabetes.
For this reason, we tried to investigate the
inflammatory cytokines interferon gamma and
tumor necrosis factor alpha in the serum and
oxidative stress markers including reduced
glutathione and malondialdehyde in the
pancreatic tissue in rats that were diagnosed with
type 1 diabetes with streptozotocin, rats that
were treated with a type of bioflavonoid called
biocanina A after developing diabetes.
METHODS

About 28 male Wistar rats weighing between
200-250 grams were subjected to temperature
controlled conditions (22 + 4°C) with free access
to food and water and 12 hours of light and 12
hours of darkness to get used to the environment.
The rats were divided into 4 groups of 7. After
one week, all rats were weighed and after 12
hours of fasting, blood was taken from their tail
and their blood sugar was measured with a
glucometer. Then we randomly separated a
group, which was considered as a healthy group,
which received 0.5% dimethylsulfoxide (DMSO)
by gavage. We induced diabetes in the other 3
groups. We divided 1 gram of STZ powder in the
microtube in equal proportions (100 mg per
microtube), then added 1 ml of 0.01 M sodium
citrate buffer with pH=4.5 and kept it on ice until
injection (STZ is stable for 15 minutes at room
temperature). We injected STZ at a dose of 55
mg/kg intraperitoneally to rats. To confirm the
development of diabetes 72 hours later, the
blood sugar sample was measured with a
glucometer. Diabetic rats are confirmed by
blood glucose values higher than 250 mg/dl.
Blood samples were collected from the tail of the
animal. After confirming that the rats became
diabetic, one group of diabetic rats was isolated
as a control and the other 2 groups were treated
and treated with biocanin A. Biocanin A was
purchased from Sigma and was given to rats by
gavage at a dose of 10 mg/kg dissolved in 0.5%
DMSO for one group (third group) and with a
dose of 15 mg/kg dissolved in 0.5% DMSO for
another group (fourth group) for 42 days. During
this period, the healthy control group and the
diabetic control group only received 0.5%
DMSO. At the end, all rats were weighed and
anesthetized after 12 hours of fasting by
inhalation of chloroform, and to measure the
serum levels of biochemical parameters, after
anesthesia, blood was collected from the left
ventricle of the rats' hearts using a syringe. We
poured the blood samples into a plastic test tube
at room temperature for 15-20 minutes to clot,
and the serum was separated by centrifugation at
2500 rpm for 15 minutes. After separating the

serum, we put them in a small microtube and
they were kept in the freezer of the biochemistry
laboratory at a temperature of 70 degrees below
zero until the end of the work. The parameters of
tumor necrosis factor alpha and interferon
gamma were measured in serum using a kit
purchased from Crystal D Biotech and fasting
blood sugar using a kit from Pars Azmoun.
Immediately after taking blood from the heart,
their pancreatic tissue was isolated and after
washing in physiological serum, it was frozen in
liquid nitrogen, then the levels of glutathione and
malondialdehyde were measured in the
homogenized pancreatic tissue by the kits of
Kiazist and Teb Razi researchers, respectively.
RESULTS

The comparison of the average glucose showed
a significant difference between the groups.
(P=0.03) The two-by-two analysis of the groups
shows the difference in blood glucose levels
between the control and treatment groups. The
diabetic control group that received only 0.5%
DMSO showed a significant increase in blood
glucose at the end of the treatment period in
Maksiya or the healthy control group. By treating
with biocanin A orally with a dose of 10 mg/kg
and 15 mg/kg for six weeks, a significant
decrease in blood sugar was observed in these
two treatment groups compared to the diabetic
control group. It should be noted that no
significant difference was observed between the
two treatment groups at the end of the six-week
treatment period. The analysis of glutathione
recovery data showed that there was a significant
change in the diabetic control group compared
to the healthy control group. A significant
increase was seen in both treatment groups
compared to the diabetic control group. (P <
0.01) The level of malondialdehyde also
decreased significantly (P = 0.001) after
treatment. The analysis of tumor necrosis factor
alpha data indicates that only the difference
between diabetic control group and healthy
control and 15-biocanine A dose group and
diabetic control is significant (P = 0.03) and no
significant data was found in other comparisons.
The analysis of interferon gamma data also
showed that only the difference between
diabetic control group and healthy control group
is significant and no significant data was found
in other comparisons (P = 0.12).
CONCLUSIONS

Biocanin A treatment is effective in controlling
hyperglycemia. This compound is important in
improving the redox conditions in the pancreas
by increasing the level of rejuvenating
glutathione and reducing malondialdehyde, and
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by reducing the serum level of tumor necrosis
factor alpha, it improves the inflammatory
conditions caused by diabetes and helps to
reduce its complications. No significant
difference was observed between treatment
doses. Previous studies have shown that the use
of biocanine A has improved the pathological

damage of the beta cells of the islets of
Langerhans. These findings, together with the
findings of our study, can show that Biocanina A
can exert its hypoglycemic and antioxidant
effects by repairing pancreatic beta cells in
diabetic rats.
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