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Abstract

Background. Diabetes mellitus is a condition that causes biochemical and
physiological changes in the body. In this study, the effects of carvacrol on blood
biochemical factors related to diabetes in diabetic adult rats induced by streptozocin
were investigated.

Methods. In this study, 32 male Wistar rats were divided into four groups as
follows: a) control group; b) diabetic control group that received normal saline as a
solvent; c) diabetic rats treated with 75 mg/kg carvacrol; d) healthy rats that
received 75 mg/kg carvacrol. The experimental groups were induced with diabetes
by injecting a single dose of 50 mg/kg streptozotocin (STZ) (Sigma) dissolved in 5
ml citrate buffer (pH=4.5) intraperitoneally. Then, fasting blood sugar, serum
insulin level, serum level of fat profile, and testosterone hormones LH and FSH
were measured.

Results. Fasting blood sugar and serum levels of TG and cholesterol increased
significantly in the diabetic control group compared to the control group (P<0.05).
Also, fasting blood sugar and serum TG, LH, FSH, and cholesterol levels in the
groups treated with carvacrol showed a significant decrease compared with the
diabetic control group (P<0.05). In all diabetic groups, compared to the control
group, the amount of HDL, testosterone, and serum insulin decreased significantly
(P<0.05). Also, in the groups treated with carvacrol compared to the diabetic
control group, the levels of HDL, insulin, and serum testosterone increased. The
weight of rats in the diabetic control group decreased significantly; however, in the
carvacrol treatment groups, the weight of the rats increased compared to the diabetic
control group (P<0.05).

Conclusion. Carvacrol can be effective on fasting blood sugar, insulin serum level,
serum level of fat, and hormone profile and prevent biochemical damage caused by
diabetes in diabetic rats induced by streptozocin.

Practical Implications. Investigating the level of lipid profile and hormones in
diabetic rats treated with carvacrol.

How to cite this article: Baradaran Bagheri R, Khaki A A. Effects of carvacrol on hormonal and biochemical blood
factors related to diabetes in diabetic adult rats induced by streptozocin. Med J Tabriz Uni Med Sciences. 2024; 46(2): 136-
144. doi: 10.34172/mj.2024.020. Persian.

Extended Abstract

Background

in children and young adults. The incidence of

Diabetes mellitus consists of a heterogeneous
group of metabolic diseases characterized by chronic
hyperglycemia and disorders of carbohydrate, lipid,
and protein metabolism due to defects in insulin
secretion or function, ultimately leading to long-term
complications in various body systems. Type 1
diabetes, which includes approximately 5% of all
diabetes cases, affects any age but is more common

diabetes is increasing worldwide. The International
Diabetes Federation predicts that the number of
people with diabetes will increase from 366 million
in 2011 to 522 million in 2030. The prevalence of
type 1 diabetes among people aged 30 and under is
usually not more than 3%. The average annual
incidence of type 1 diabetes is increasing and ranges
from 8 to 50 per hundred thousand children or young
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adults. This study investigated the effects of
carvacrol on blood biochemical factors related to
diabetes in diabetic adult rats induced by
streptozocin.

Methods

This experimental study included 32 male Wistar
rats weighing 200-250 grams. The animals were
obtained from the animal house of the Faculty of
Medicine in Tabriz and were kept under standard
conditions (22-24 C with a 12-hour light/dark cycle).
All experiments on animals were carried out
according to the protocol of the ethics committee of
Tabriz University of Medical Sciences. This plan
was implemented at Tabriz University of Medical
Sciences in 2017. In this study, 32 male Wistar rats
were divided into four groups, as follows: Group 1)
the first control group (eight healthy male Wistar rats
with a certain weight range that only used water and
food under standard conditions like other groups),
group 2) received carvacrol at the rate of 75 mg/kg
by ten intraperitoneal injections for eight weeks
(eight healthy male Wistar rats with a certain weight
range, which, in addition to receiving food and water
under standard conditions, received a certain dose pf
carvacrol daily), group 3) diabetic control group
(eight male Wistar rats that were injected
intraperitoneally with streptozotocin at the rate of 50
mg/kg and received water and food for 8 weeks
without any therapeutic intervention), and group 4)
diabetic group receiving carvacrol at the rate of 75
mg/kg by ten intraperitoneal injections for eight
weeks (eight male Wistar rats that were injected with
streptozotocin  at the rate of 50 mg/kg
intraperitoneally and became diabetic and for eight
weeks, in addition to water and food, they received
carvacrol with a specific dose). A single
intraperitoneal injection of 50 mg/kg streptozotocin
(STZ) (Sigma) diluted in 5 ml citrate buffer (pH=4.5)
was used to induce diabetes in the experimental

groups. Then, fasting blood sugar, serum insulin
level, serum level of fat profile, and testosterone
hormones LH and FSH were measured.

Results

The serum level of fasting blood sugar was
significantly increased in diabetic groups as
compared with the control group (P<0.05) but
notably decreased in the treated group (P<0.05). The
serum levels of TG and cholesterol increased
significantly in the diabetic group compared to the
control group (P<0.05). Also, the serum levels of TG
and cholesterol in the groups treated with carvacrol
showed a significant decrease in comparison with the
diabetic control group (P<0.05). The serum levels of
LH and FSH were notably enhanced in the diabetic
group in comparison with the control. Also, the level
of LH and FSH was significantly decreased in the
treated group as compared with the diabetic control
group (P<0.05). In all diabetic groups, compared to
the control group, the amount of HDL, testosterone,
and serum insulin decreased significantly (P<0.05).
Also, in the groups treated with carvacrol compared
to the diabetic control group, the amount of HDL,
insulin, and serum testosterone increased. Also, the
weight of rats in the diabetic control group decreased
significantly, and in the carvacrol treatment groups,
the weight of the rats increased compared to the
diabetic control group (P<0.05).

Conclusion

According to the results of this study, carvacrol
affects the serum level of the lipid profile, causing a
decrease in the serum levels of cholesterol,
triglycerides, and low-density lipoprotein. On the
other hand, treatment with carvacrol reduced the
serum level of blood sugar in diabetic rats and
brought about a balance in the serum level of
hormones..
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