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e Dorema aucheri groups orally received hydroalcoholic extract of DA at a dose of 200 mg/kg/day by
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e Oxidative damage nitrate), and malondialdehyde (MDA), as well as superoxide dismutase (SOD)
e Antioxidant activity were assessed by biochemical methods.
O PETErEES Results. The administration of DA extract decreased blood glucose level in diabetic

rats by 17%. The MDA content of the pancreas significantly increased in diabetic
rats by 92%. Diabetes also decreased the content of GSH (56%) and SOD (68%)
activity of the pancreas. Treatment with DA extract noticeably decreased the MDA
(86%) levels in diabetic pancreas. Moreover, DA extract significantly improved the
GSH content (35%) and SOD activity (68%) of the pancreas in treated diabetic rats,
as well as histopathological changes and NOx content. Moreover, DA extract
significantly decreased the glutathione content of the pancreas in normal rats.
Conclusion. Our findings revealed that hydroalcoholic extract of DA was able to
improve the uncontrolled hyperglycemia-induced oxidative damage of the pancreas
through potentiation of the antioxidant defense system accompanied by partial
improvement of blood glucose.

Practical Implications. The DA extract can be used as a valuable compound for
reducing blood glucose in diabetic patients. Additionally, it can prevent diabetic
complications in these people.
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Extended Abstract

Background

Dorema aucheri (DA) or Bilhar plant is a
medicinal plant native to Iran. It grows in cold
mountainous and central regions of Iran at the
beginning of spring. It is used to control diabetes
mellitus, reduce blood triglycerides, and also
modulate and diminish pains. The antioxidant and
antimicrobial properties of the DA extract have been
reported in previous studies. It has been
demonstrated that DA extract has many antioxidant
compounds that can inhibit oxidative stress in
different pathophysiological conditions, particularly
during diabetes. Hence, the present study aimed to
investigate  the  protective effects of the
hydroalcoholic extract of DA on the blood glucose
level, the activity of the antioxidant enzyme
superoxide dismutase, and the indices of oxidative
damage in the pancreas of streptozotocin-induced
diabetic rats.

Methods

Male Wistar rats, weighing approximately 210-
230 g, were obtained from the animal house facility
of Bagiyatallah University of Medical Sciences.
Induction of diabetes mellitus (DM) was performed
by an intravenous injection of streptozotocin (STZ,
Sigma Aldrich). In brief, under light anesthesia using
ethyl ether, diabetes was induced by an intravenous
injection of 45 mg streptozotocin per kg body weight
of rats (45 mg/kg) into the lateral tail vein. Five days
after the injection of streptozotocin, blood glucose
levels were measured to confirm diabetes, and the
rats with blood glucose levels above 350 mg/dL were
considered diabetic animals. The experiment was
performed in four groups of male Wistar rats (n=6
for each group), including normal rats, normal rats
treated with DA, diabetic rats, and diabetic rats
treated with DA. All rats were kept in the standard
situation with free access to rat chow and water
during the study. Blood glucose levels at the
beginning (day 5) and termination (day 60) of the
experiment were measured using a commercial kit
(Pars Azmoon Company, Tehran, Iran) by an
enzymatic colorimetric method according to the

manufacturer's protocol. Treatment groups orally
received hydroalcoholic extract of DA at a dose of
200 mg/kg/day by gavage. At the termination of the
study (day 60), the pancreas tissues were rapidly
removed under deep anesthesia using ethyl ether.
Tissues were washed in an ice-cold phosphate buffer
saline (PBS), immersed in liquid nitrogen, and finally
kept at -80°C until biochemical analysis. Then, the
tissues were weighed and homogenized 1:10 in ice-
cold PBS. The homogenates were centrifuged at
14000xg for 15 minutes at 4°C. After centrifugation,
the supernatants were removed and used for
measurement of glutathione (GSH), NOXx (nitrite and
nitrate), and malondialdehyde (MDA), as well as
superoxide dismutase (SOD) activity by the chemical
biochemical techniques.

Results

The mean blood glucose level of the diabetic rats
was 385+21 mg/dL, which is higher compared to the
normal group (123+15 mg/dL). Treatment with DA
extract significantly decreased blood glucose level in
the treated diabetic rats by 17% compared to non-
treated diabetic animals (287+19 mg/dL). However,
DA treatment in normal rats did not change the blood
glucose level of these normal rats. The MDA content
of the pancreas significantly increased in diabetic rats
by 92% compared with normal animals. Diabetes
also decreased the content of GSH (56%) and SOD
(68%) activity of the pancreas in the diabetic rats
compared with normal animals. Treatment with DA
extract noticeably decreased the MDA (86%) levels
of the pancreas in the treated diabetic rats compared
with the non-treated diabetic group. Furthermore,
DA extract significantly improved the GSH content
(35%) and SOD activity (68%) of the pancreas in the
treated diabetic rats, as well as histopathological
changes. The NOx content of the pancreas, as an
index of nitric oxide (NO) production, also decreased
following diabetes induction, while treatment with
DA extract improved the NOx levels of the pancreas
in the treated diabetic rats. In the pathological
assessments of the pancreas in normal animals, the
number of pancreatic islets and cells and their
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dispersions were normal. However, the number of
pancreatic islets and cells reduced in the diabetic rats
and these damages (pyknotic and necrotic cells with
dense and shrunken nuclei) were clearly visible in the
photomicrographs of diabetic rats. Treatment with
DA extract partially improved the mentioned
damages in the pancreas of treated diabetic rats.

Conclusion

The findings of the present study showed that
hydroalcoholic extract of Dorema aucheri can reduce
blood glucose level, prevent damage to the cells of
pancreatic islets, and relatively improve the
symptoms of diabetes. Based on the results of the

present study, it can also be concluded that using
hydroalcoholic extract of Dorema aucheri increases
the strength of the antioxidant defense system and the
antioxidant capacity of pancreatic tissue against
oxidative damage in diabetic rats. Accordingly, the
hydroalcoholic extract of Dorema aucheri can be
used as an effective compound along with other
drugs in the treatment of diabetes symptoms and
prevention of its progression. Hence, the Dorema
aucheri extract can be used as a valuable compound
for reducing diabetic complications in diabetic
people.
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