Effects of Satureja Khozestanica essential oil on hemoglobin A1C, serum urea and
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Abstract:
Introduction:
The prevalence of diabetes in the world is rapidly rising. Hemoglobin A1C is the best marker for
the control and management of diabetes. This study aimed to determine the protective effect of
Satureja khozestanica essential oil (SKE) on hemoglobin A1C, urea and creatinine in diabetic
rats.
Materials and Methods:
Thirty male rats were divided into three groups randomly; group one as control, group two
untreated diabetic, and group three treated with SKE by 500 ppm in drinking water, respectively.
Diabetes was induced in the second and third groups by alloxan injection subcutaneously (120
mg/kg). After 8 weeks, the levels of fasting blood glucose (FBG), hemoglobin A1C, urea and
creatinine of all groups were analyzed. Also, free radical scavenging of SKE was determined.
Results:
The level of FBG, hemoglobin A1C, urea and creatinine decreased in the treated group
significantly. Also, SKE and BHT as positive control showed remarkable scavenging activity on
2, 2-diphenyl-picrylhydrazyl (DPPH), respectively (IC50 5.30 ± 0.11 and 3.88 ± 0.12 ng/ml).
Conclusion:
This study showed that EKS exerts beneficial effects on the FBG, hemoglobin A1C, urea and
creatinine level in Type 1 diabetic rats.
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Introduction
Diabetes is the most important metabolic
disease among humans. In the United
States, there are 20.8 million people, about
7% of the population, diagnosed with
diabetes. Diabetes is associated with many
problems, most of which are life
threatening (1). Hyperglycemia induces a
non-enzymatic glycation of enzymes and
proteins like the ones that play roles in
elimination of free radicals and
metabolism of fats, which results in
increase of free radicals. The increase in
50

free radicals increases and intensifies
clinical symptoms of diabetes like
nephrotoxicity and others (2). In the recent
researches, it has been shown that
oxidative stress markers accumulate in
diabetes (3). Furthermore, numerous
researchers have reported that oxidative
stress especially Reactive Oxygen Species
(ROS) plays an important role in diabetic
nephropathy and insulin resistance in that
these free radicals can trigger other
mechanisms of diabetic harm (4). In
addition, increased insulin resistance
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disrupts metabolism of sugars and fats.
Also as the level of insulin resistance rises,
the power of antioxidant enzymes reduces.
Thus, an increase in oxidative stress
markers in diabetes, the use of antioxidants
is beneficial for treating, reducing clinical
symptoms and controlling the disease (5,
6). Many scientists believe that oxidative
stresses have a key role in the pathogenesis
of various problems of diabetes.
Furthermore, there are many researches
indicating that the use of antioxidants for
diabetic patients results in less problems
caused by diabetes (7, 8). Likewise, every
day demands for using natural substances
and herbal medication to substitute with
synthetic and chemical ones are increasing
by patients, physicians and researchers (9,
14).
A research showed that polyphenols are
known as antioxidants with anti-diabetic
effects, and that they can reduce blood
glucose. Therefore, it is imperative to find
herbal drugs rich in natural antioxidants
and to use them for public health,
prevention and treatment of diseases (15).
In this research, Satureja Khozistanica was
used. This herb is indigenous to Khuzistan
and Loristan provinces. The locals call it
“Marz-e Khozistani”. Satureja belongs to
the family of mint and it has antimicrobial,
anti-inflammatory, and a pain relief
properties. This herb is an anticoagulant
and elongates coagulation time (16). The
ingredients of the essential oil of
Khuzistanica satureja were analyzed by
chromatography
and
mass
spectrophotometry and the results were
already published by the authors of the
current study (17). One of the ingredients
of satureja is carvacrol that is an
antioxidant. Given the good effects of
Khuseztanica satureja as reported, the
current study was launched because of the
absence of research on the effect of
satureja essential oil on the measurements
of glycosylated hemoglobin, blood urea
and serum creatinine among male rats with
type 1 diabetes. In this research, the antioxidative function and supportive effects
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of the essential oil of Khuzistanicasatureja
on glycosylated hemoglobin, blood urea
and serum creatinine were measured
among the alloxan-induced Type-1
diabetic male rats.
Materials and Methods
Khuzistanica satureja was collected from
the farms in the city of Khorramabad in the
province of Loristan. The aerial parts were
collected at anthesis stage, were dried in
shadow after rinsing shadow, and finally
the essence was extracted by a soxhlet
extractor (0.9%).
Randomly, the 30 male Sprague adult rats
bought from the Pasteur Institute of Tehran
were divided into three groups of ten:
Control group (group 1), untreated diabetic
group (group 2), and diabetic rats treated
by the essential oil extracted from
Khuzistanica satureja (group 3) that
received 500 ppm of Khusiztanica satureja
essential oil through water (18). Diabetes
was induced in the second and third groups
by subcutaneous injection of alloxan (120
mg/kg) (19). In this research, caring,
administering different materials, blood
sampling, and sacrificing the animals were
in accordance with the laboratory animal
care and use standards with the ethical
permit issued by the ethics committee of
the Lorestan University of Medical
Sciences. The rats were anaesthetized and
blood samples were taken from them after
an eight-week treatment. Fasting blood
glucose (FBG), hemoglobin A1C, serum
urea and creatinine were measured using
the kits purchased from Randox and
Zistchimie companies.
Also, the antioxidant action of the
Khuzistanica Satureja essential oil was
measured based on the percentage of
inhibition of free radical production
through 2, 2-diphenyl-picrylhydrazyl
known as DPPH (20). To do this, first, the
various concentrations of the herbal
essential oil were made and then 200
microliters of the samples with different
concentrations (0.001 to 400 Nanogram
per milliliter) was mixed with one
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milliliter of 90 microMolar concentration
of DPPH and reached four milliliters with
methanol 95%. These solutions were
shaken for 60 minutes in a dark place. The
adsorption of the samples with the
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essential oil and the control samples
afterward were read at 517 nm by
spectrophotometer. The percentage of
inhibition of free radical production was
calculated by the following formula (20):

Percentage of inhibition of free radical production = (A blank –A sample/A blank) x 100

“A blank” is the adsorption of control and
“A sample” is the adsorption of sample.
The antioxidant activity of the essential oil
was shown by IC50 that is a concentration
of the mixture that causes 50% of
inhibition of the capacity of radicals. The
findings were determined through means
and standard deviations. SPSS version 13
and Mann-Whitney test were used to
measure the statistical significance of the
results and the differences among groups.
Results
The results show that Khuseztanica
satureja essential oil significantly reduced

fasting blood glucose, hemoglobin A1C,
serum urea and creatinine among the
treated diabetic groups in comparison with
the untreated diabetic group (Table 1).
Also the lab results of Khuseztanica
satureja
essential
oil
and
butylatedhydroxytoluene as the positive
control showed that they inhibit DPPH free
radical with IC50 power of 5.30±0.11 and
3.88±0.12 nanogram per a milliliter. The
percentage of inhibition of free radical
production of the various dilutions of
Khuseztanica satureja essential oil is
displayed in figure 1.

Table 1: The effect of essential oil extract of Khuseztanica satureja on fasting blood glucose, HbA1C, urea and
creatinine in the case and control groups
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Variable
Fasting blood sugar (mg/dl)
Glycosylated hemoglobin (%)
Urea (mg/dl)
Creatinine (mg/dl)

Control
81.00±28.00*
67.00±16.66*
71.00±16.10*
19.60±3.87*

Untreated diabetic
365.00±64
102.00±25.01
118.00±25.14
70.85±12.24

Treated diabetic
287.00±47.00*#
72.00±22.78*
87.83±24.12*#
38.43±9.94*#

* Significant as compared with untreated diabetics (P<0.05)
# Significant as compared with the control (P<0.05)

Concentration (Nano gram/milliliter)
Figure1: The percentage of inhibition of free radical production in different concentrations of Khuseztanica
satureja essential oil and butylatedhydroxytoluene as the positive control
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Discussion
The results show that Khuseztanica
satureja essential oil decreases fasting
blood glucose, glycosilated hemoglobin,
urea, and serum creatinine compared with
the untreated diabetic group (p<0.05).
Now, there are various research centers
that produce, separate, and use different
antioxidants to inhibit the vascular, serum,
and tissue complications of diabetes,
therefore, great attention is directed to
natural antioxidants. Perhaps this new
attitude will contribute to discover new
aspects of the diabetic harms and their
better treatment. What is important in
terms of the capabilities of antioxidants is
their permeability in biological membranes
and their quick inhibitory and neutralizing
effect on free radicals in the shortest
possible time after their production (4).
Theoretically speaking, it is preferred that
an antioxidant has other properties such as
anti-inflammatory
effect,
glycation
reduction, protein modification, fat
reduction, antioxidative enzyme activation.
Currently, numerous researches on
diabetes have been implemented with the
use of antioxidants like alpha lipoic acid,
green tea extract (catechin), vitamin C,
vitamin E, and other substances like herbal
oil extracts, and their beneficial results for
treatment and/or less diabetic side effects
are proved (21).
Reducing
sugars
like
glucose
automatically react to the side-chains of
proteins, lipids, and nucleic acids and
result in their glycation. The glycation of
these components
creates
diabetic
problems (22 and 23). Also, glycation and
glycated substances produce free radicals
through autoxidation of glucose and
glycated proteins (24, 25). Various
researches have shown that non-enzymatic
glycation of proteins has a key role in
diabetic pathogenesis, atherosclerosis, and
senescence.
The
non-enzymatic
spontaneous glycation and modification of
proteins are one of the main factors in
developing diabetic problems (26). Thus if
certain substances and drugs can be found
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to decelerate and cease glycation, the
progress of problems induced by diabetes
could be prevented and/or decelerated.
Antioxidants like vitamin C and E cause a
decrease and/or inhibition of vascular
injuries in laboratory animals. Two
antioxidants of Garsinol and garlic extract
reduce glycation of proteins in vitro (27,
28). Furthermore, the role of antioxidants
like garlic extract is to prevent oxidation of
low density lipoprotein (29). In this
research, we showed that antioxidants like
amino guanidine and garlic extract inhibit
glycation of hemoglobin in vitro. Also
Khuseztanica satureja lowers the levels of
glucose, malondialdehyde in serum of
diabetic patients (9). Researches have
shown that Khuseztanica satureja reduces
glucose, malondialdehyde, urea, and serum
creatinine in nephrectomized diabetic rats
(17). VosouqiQanbari et al. showed that
Khuseztanica satureja causes a drop in
fasting blood sugar, hemoglobin A1C,
cholesterol, triglycerides, and lipid
peroxidation in type-2 diabetic patients
(30). Qazanfari et al. showed that
Khuseztanica satureja causes a decrease in
lipid peroxidation in BALB/c rats with
intestine inflammation (31).
In previous studies, the authors have
shown that the Khuzestanica satureja is an
antioxidant and inhibits the oxidation of
very low density lipoproteins in vitro (32).
The most important components of the
Khuzestanica Satureja are carvacrol,
tannins, triterpenoids, and flavonoids,
already reported by authors (33, 34).
Carvacrol is the most important
component with the highest percentage of
Khuseztanica satureja essential oil. In
addition, other researches have shown that
carvacrol can eliminate peroxyl free
radicals and also that it has good antioxidative and anti-inflammatory properties
(33 and 34). This study showed that the
essential oil of Khuseztanica satureja is a
strong antioxidant. According to such
studies, antioxidants and also certain
herbal drugs have antioxidant effects to
inhibit the glycation of proteins, thus
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resulting in less diabetic problems and/or
their inhibition like nephropathy.
Conclusion
According to the results, the Khuzestanica
satureja has good antioxidant effects. This
herb also reduces the levels of fasting
blood glucose, glycosylated hemoglobin,
urea, and serum creatinine in diabetic rats.
The results of this study and previous ones
showed that Khuseztanica satureja like
other antioxidants and herbs similar to
garlic have antioxidant effects and can
inhibit the glycation of proteins and thus
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prevent the induction and/or development
of diabetic problems. Also, the effect of
Khuseztanica satureja on decreasing urea
and serum creatinine demonstrates a good
effect on kidney function resulting a
reduction and/or inhibition of nephropathy
as one of the prevalent problems induced
by diabetes. Thus given the beneficial
effects of this herb in dropping the level of
glycated hemoglobin, urea and serum
creatinine, it can be effective in reducing
problems in particular nephropathy and
cardiovascular diseases in diabetic
patients.
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