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Abstract

Background and Objective: Diabetes is a metabolic disease associated with hyperglycemia. Diabetes is the major cause of morbidity and
mortality worldwide. Chronic hyperglycemiain diabetic patients leads to damage and dysfunction of many organs. The aim of the present
research was studying the anti-diabetic potential of crude ethanol extract of cumin seeds (CEEC). Methods: CEEC was prepared. Diabetes
was induced inrats by single dose of streptozotocin (STZ). Total flavonoids and total phenolic contents were determined in the CEEC. Free
radical scavenging activity of the extract was estimated using DPPH method. Acute toxicity of the CEEC on mice was determined. The
effect of CEEC on glucose tolerance was evaluated. Results: The results revealed that total phenolic and total flavonoids were presence
in the CEEC by 23.02£0.045 mg GAE g~ extract and 19£0.132 mg QE g~ extract, respectively. CEEC showed free radical scavenging
activity. Acute toxicity revealed that CEEC was completely safe up to 12 g kg~ mice. Oral administration of CEEC reduced glycemic levels.
CEEC significantly reduced plasma glucose levels in diabetic rats and elevate insulin levels significantly compared with diabetic
control. CEEC improved plasma lipid profile, reduced oxidative stress and reduced inflammation in diabetic rats. Conclusion: Crude
ethanol extract of cumin seeds may be used as alternative treatment for diabetes. The results indicated that CEEC may be very helpful
in the improvement of plasma lipid profile as one of the risk factors for cardiovascular diseases and heart failure in diabetic patients.
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INTRODUCTION

Diabetes mellitus (DM) is a metabolic disease associated
with hyperglycemia. Diabetes is the major cause of morbidity
and mortality worldwide'. DM is estimated to affect about
366 million by 2030. Incidence of diabetes is increased
dramatically, this increment not only affect the individual
health but elevate the cost of health care and has implications
for economic and social issues of the society?. Type I
diabetes (T2D) has increased during the recent years, its affect
90-95 of diabetic patients. T2D is one of the risk factors for
cardiovascular diseases®. Unlimited elevation in blood glucose
levels leads toincrease oxidative stress, which induce damage
cell tissue and causes vital changes in the function and
structure of organs'. Exogenous insulin and/oral hypoglycemic
drugs can be used to control hyperglycemia in diabetic
patients’. Sometimes the side effect due to interaction
between medications could induce side effects more serious
than the disease itself. So search for natural alternatives to
control diabetes and maintain blood sugar levels is very
important. These natural alternatives are safer than
pharmacological drugs. There has been an increase in the use
of herbal products to complement conventional drugs in the
treatment of various diseases®. Herbal medicines have been
proposed as suitable alternatives in the management of
diabetes due to their availability and few side effects®. It was
reported previously that herbs regulate blood glucose levels
through different mechanisms i.e. lowering carbohydrate
absorption, enhancing insulin sensitivity and peripheral
glucose uptake, stimulating the secretion of insulin and
endogenous incretins, preventing cell apoptosis by exerting
antioxidant effects and promoting glycogenesis or inhibiting
glycogenolysis’. Cumin (Cuminum cyminum L.), seeds (green
cumin) is herbaceous plant belong to Apiaceae family. Cumin
is indigenous to the Mediterranean region and has been
popularly used as spice. Previous studies suggested that
cumin possess a broad range of pharmacological activities
such as antibacterial?, antioxidant®, hypoglycemic'® and
anti-carcinogenic''. Cumin seeds contain 5% volatile oil, 22%
fat, 10% protein and 11% fibers. The major volatile
components of cumin are cuminaldehyde, cymene and
terpenoids'2 Transdermal nanoemulsion prepared from cumin
seeds volatile oil possesses antioxidant and hepatoprotective
effect in rats'. The aim of the present research was studying
the anti-diabetic potential of crude ethanol extract of cumin
seeds.

To achieve this goal the antioxidant activity of the CEEC,
its effect on glucose tolerance and acute toxicity were
evaluated. Also the content of total phenolic and total
flavonoids were assessed.
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MATERIALS AND METHODS

Cumin (green cumin) (Cuminum cyminum L.) seeds were
purchased from local markets.

Animals: Male albino rats, of 137.9£5.959 g as (Mean®SD)
were used. Animals were obtained from the animal house of
National Research Centre, Cairo, Egypt. The animals were kept
individually in stainless steel cages at room temperature.
Water and food were given ad-/ibitum. Adult normal male and
female albino mice of 21-25 g body weight were used in an
acute toxicity test.

Diets: A balanced diet composed of 12.5% casein, 10% corn
oil, 22.7% sucrose, 45.3% maize starch, 5% fiber, 3.5% salt
mixture™ and 1% vitamin mixture' was prepared for feeding
rats all over the experimental period. One-hundred microliter
of fat soluble vitamins was given orally to each rat per week.

All chemical used in the present study were analytical
grade and purchased from Sigma-Aldrich.

Preparation of plant extract: The air-dried powdered of
cumin seeds were extracted successively in a continuous
extraction apparatus (Soxhlet) until exhaustion with ethanol
for preparation of crude ethanol extract. The solvent was
completely removed by evaporation under reduced pressure
ata temperature not exceeding 40°C. Crude extract of cumin
were kept in deep-freeze till used.

Determination of phenolic compounds: Total phenolics were
determined colorimetrically in the cumin crude ethanol
extract using Folin-Ciocalteu reagent's. Absorbance was
measured at 765 nm using UVPC spectrophotometer. The
total phenolic content was expressed as gallic acid
equivalents (GAE) in mg g7' extract. The results were
expressed as Mean=£SE.

Determination of total flavonoids: Total flavonoid content
of cumin extract was determined by the aluminum chloride
colorimetric method". In brief, 50 yL of crude extract
(1 mg mL~" ethanol) were made up to 1T mL with methanol,
mixed with 4 mL of distilled water and then 0.3 mL of 5%
NaNO, solution; 0.3 mL of 10% AICI; solution was added after
5 min of incubation and the mixture was allowed to stand for
6 min. Then, 2 mL of T mol L=" NaOH solution were added and
the final volume of the mixture was brought to 10 mL with
double-distilled water. The mixture was allowed to stand for
15 min and absorbance was measured at 510 nm. The total
flavonoid content was calculated from a calibration curve
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and the result was expressed as mg quercetin equivalent
per g (QE). The results were expressed as Mean =SE.

In vitro antioxidant evaluation using DPPH assay: DPPH
free radical scavenging activity was estimated in CEEC using
concentrations range 200 and 1000 yug mL~', respectively.
CEEC sample was diluted using ethanol as a diluting solvent.
One milliliter of the sample was added to 4 mL DPPH solution
(20 mg L"), incubated for 60 min in the dark' and
afterwards, absorbance was measured spectrophotometrically
at 517 nm. Control samples were prepared using DPPH
solution without any test samples. The percent DPPH
scavenging activity (SC %) was calculated as:

AC-AS
X

SCO0=—1¢2

100

Where:
AC = Absorbance of control sample
AS = Absorbance of test sample

Preparation of dosage form: Crude ethanol extract of cumin
seeds was dispersed separately in water to be given orally to
rats.

Effect of crude ethanol extract and glibenclamide on oral
glucose tolerance in normal rats: Eighteen rats were divided
into three groups, each comprised of six rats. All rats were
fasted overnight. Glucose tolerance test in fasted rats was
performed using one gram glucose kg~ rat body weight?.
Rats of group one (control) was given oral glucose solution
(1 g kg™). Rats of group two and three were given crude
ethanol extract of cumin seeds (200 mg kg~") or glibenclamide
(5 mg kg™") followed by glucose solution (1 g kg™). The blood
glucose levels were measured at 0, 30, 60, 120 and 180 min
post-glucose treatment using Accu-Chek Active (Accu-Chek,
Mannheim, Germany)in a drop of blood from the tail. The
glucose concentration data were used to compare glucose
tolerance in the three groups.

Induction of type 2 diabetes: The rats were fasted 12 h
before the streptozotocin injection. A single dose of STZ
(45 mg kg™ b.wt.), freshly dissolved in 0.05 M citrate buffer
(pH 4.5), was injected through intra peritoneal (i.p) route.
Streptozotocin (STZ) was purchased from Sigma-Aldrich
Chemical Co. (St. Louis, MO, USA). The development of
hyperglycemia was affirmed by the increased fasting blood
sugar, blood taken from tail vein, on day seven after
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injection?'. After overnight fasting blood glucose level were
testing in rats and those with blood glucose levels more
than 200 mg dL=" was considered as diabetic. Blood glucose
measurement was performed with an Accu-Chek Active
(Accu-Chek, Mannheim, Germany).

Preparation of glibenclamide as a standard anti-diabetic
drug: Glibenclamide (glyburide; Sigma-Aldrich, St. Louis, MO,
USA) as a standard drug was dissolved in DMSO (dimethyl
sulfoxide; Sigma-Aldrich, St. Louis, MO, USA) before
administered to the rats as an aqueous suspension at a dose
of 5 mg kg~' body weight?.

Design of experimental study: Twenty-four rats were
divided into four groups, each of six rats. The first group was
considered as the normal healthy group. The remained rats
were served as diabetic rats. After an overnight fasting,
hyperglycaemia and diabetes were induced in eighteen rats
by an intra peritoneal injection of a single dose of freshly
prepared STZ, diabetic rats given glucose solution (5%) for
48 hafter STZ injection to prevent hypoglycemia. Diabetic rats
were divided into three groups, each of six rats. The first
group was control diabetic rats. Rats of group two and three
where rats were given oral administration of crude ethanol
extract of cumin seeds (CEEC) (200 mg kg~") or glibenclamide
(5 mg kg~") for three weeks afterinduction of diabetes. All rats
groups were feed on balanced diet all over the study period.
During the experiment, body weight and food intake were
recorded weekly. After twenty-one days (end of the study)
total food intake, body weight gain and feed efficiency ratio
(Body weight gain/total food intake) were calculated. Blood
samples were collected from all rats after an overnight fast.
Plasma were separated from all blood samples and stored at
-20°C before further analysis. All animal procedures were
performed in accordance with the Ethics Committee of the
National Research Centre, Cairo, Egypt and followed the
recommendations of the National Institutes of Health Guide
for Care and Use of Laboratory Animals (Publication No. 85-23,
revised 1985).

Measurement of plasma glucose and insulin levels: Fasting
plasma glucose and insulin were determined according to
Trinder?® and Turkington et a/*, respectively.

Determination of plasma lipid profile: Total cholesterol
(T-Ch)%, high density lipoprotein cholesterol (HDL-Ch)?, low
density lipoprotein cholesterol (LDL-Ch)?” and triglycerides
(TG)® were determined in all plasma samples. T-Ch/HDL-Ch
ratio was calculated as indicator of cardiovascular risk.
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Evaluation of lipid peroxidation, antioxidant status and
inflammatorybiomarkers: Plasma malondialdehyde (MDA)*
was estimated as an indicator of lipid peroxidation. Total
antioxidant capacity (TAC)* and catalase (CAT)*' were
determined as indicator of antioxidant status. Plasma tumor
necrosis factor-a (TNF-a)?? was determined as an
inflammatory biomarker.

Determination of liver and kidney functions: The activity
of plasma aspartate transaminase (AST) and alanine
transaminase (ALT)*® were estimated as indicator of liver
function. Plasma levels of creatinine** and urea® were
determined to study any possible changes in kidney function.

Acute toxicity test: Acute lethal toxicity test of crude ethanol
extract of cumin seeds was carried out according to
Goodman et a/*. The 24 h mortality counts among equal
sized groups of mice (8 animals/group) receiving progressively
increasing oral dose levels of the different extracts were
recorded.

Statistical analysis: The results of animal experiments
were expressed as the Mean=£SE and they were analyzed
statistically using the one-way analysis of variance ANOVA
followed by Duncan’s test. In all cases p<0.05 was used as the
criterion of statistical significance.

RESULTS

Total phenolic content of cumin crude ethanol extract
was observed as 23.021+0.045 mg GAE g~ extract, while total
flavonoids was 1910.132 mg QE g " extract. The results of free
radical scavenging activity of CEEC 200 and 1000 ug mL~" was
12 and 40%, respectively.

Oral glucose tolerance: Oral glucose tolerance test revealed
that both cumin crude ethanol extract and glibenclamide
administration to rats significantly reduced glycemic levels
after 0.5 and 1 h from oral glucose (Fig. 1) compared with the
control group which given only glucose (1 g kg™").

Acute toxicity of cumin crude ethanol extract: The acute
lethal toxicity test revealed that cumin crude ethanol extract
was very safe up to 12 g kg™ mice body weight which
corresponds to 93 g/70 kg man body weight for human when
the dose of mice was extrapolated to corresponding estimates
in human adopting interspecies dosage conversion scheme?’.
This reflects the highest safety of the cumin crude ethanol
extract.
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Fig. 1: Glucose tolerance curve of different experimental
groups

Values significantly differ from control: *p<0.001

Table 1: Plasma glucose and insulin of different experimental groups

Groups Glucose (mg dL™") Insulin (mU L)
Normal control 68.671+1.50° 6.38+£0.23¢
Diabetic control 212.83+2.36¢ 345%0.132
Crude ethanol extract of cumin 131.17£1.60° 5.78+0.13°
Glibenclamide 132.50%2.045° 5.90%+0.126°

In each column same letters means non-significant difference, different letter
means the significance among the tested groups at 0.05 probability

Anti-diabetic effect of cumin crude ethanol extract: Diabetes
was induced in rats by i.p. injection of STZ (45 mg kg™). The
injection of STZinduces hyperglycemiain rats. Hyperglycemia
in the present study was associated with dyslipidemia and
oxidative stress as observed by elevation of plasma levels of
MDA and reduction of plasma levels of TAC and the reduction
of the activity of CAT.

As shown in Table 1, there was significant increase in the
blood glucose level of all the diabetic groups, compared to the
normal control group. Oral administration of cumin seeds
crude ethanol extract or glibenclamide to diabetic rats
significantly and progressively restored toward normal. Cumin
seeds crude ethanol extract and glibenclamide reduced
plasma glucose levels by 38.34 and 37.73%, respectively
compared with diabetic control. Diabetic rats showed
significant reduction of plasma insulin compared with normal
control. Diabetic rats given daily oral dose of glibenclamide or
cumin seeds ethanol crude extract observe significant
elevation of insulin level compared with diabetic control but
still lower than normal control.

Plasma lipid profile of normal and diabetic rats groups
was shown in Table 2. Diabetic rats showed significant
increase in plasma total cholesterol, triglycerides and LDL-Ch;
with a concomitant significant decrease in plasma HDL-Ch
levels. However, in comparison with the diabetic control
group, the diabetic groups given oral administration of
cumin seeds crude ethanol extract and glibenclamide showed
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Table 2: Plasma lipid profile of different experimental groups

Groups T-Ch (mg dL™) TG (mg dL™") HDL-Ch (mg dL™") LDL-Ch (mg dL™) T-Ch/HDL-Ch
Normal control 77.3%1.232 80.511.48° 40.0%£0.58¢ 19.2+0.79° 1.91+0.04°
Diabetic control 108.3%1.76¢ 103.0£2.25¢ 28.7+0.61° 25.81+0.60° 3.81+0.07¢
Crude ethanol extract of cumin 88.0+1.39° 89.0+1.09° 37.5+0.96° 20.5+0.76° 24%0.07°
Glibenclamide 89.810.946° 90.0+1.483° 35.8+1.301° 20.8+0.543° 2.5£0.096°

In each column same letters means non-significant difference, different letter means the significance among the tested groups at 0.05 probability

Table 3: Plasma malondialdehyde, total antioxidant capacity, catalase and tumor necrosis factor-o of different experimental groups

Groups MDA (nmol mL™") TAC(mM L") CAT(UL™) TNF-a (pg mL™")
Normal control 8.31+0.49* 1.80£0.06¢ 413.3%6.01¢ 13.7£041°
Diabetic control 17.3£0.55¢ 1.00£0.05? 197.5+4.96° 29.5+0.81¢
Crude ethanol extract of cumin 13.8+£0.48° 1.5010.04° 380.8+5.83° 20.81+0.60°
Glibenclamide 13.71+0.422° 1.50%0.045° 381.3+5.288° 21.0£0.516°

MDA: Malondialdehyde, TAC: Total antioxidant capacity, CAT: Catalase, TNF-a: Tumor necrosis factor-a. In each column same letters means non-significant difference,
different letter means the significance among the tested groups at 0.05 probability

Table 4: Liver and kidney function of different experimental groups

Groups ALT (UL AST(IUL™) Urea (mg dL™) Creatinine (mg dL™")
Normal control 33.83+0.60? 48.50+0.76° 27.50+0.88° 0.660+0.02*
Diabetic control 34.33+0.67° 49.00+0.58° 32.671+0.61° 0.910%0.03°
Crude ethanol extract of cumin 34.17£0.70° 48.16+1.05° 27.83£0.54° 0.690£0.022
Glibenclamide 34.50+0.764* 48.30+1.498° 28.20+0.6012 0.697+0.028*

ALT: Alanine transaminase, AST: Aspartate transaminase. In each column same letters means non-significant difference, different letter means the significance among
the tested groups at 0.05 probability

Table 5: Nutritional parameters of different experimental groups

Groups Initial body weight (g) Final body weight (g) Body weight gain (g) Total food intake (g) Feed efficiency ratio
Normal control 137.8+2.82° 178.50%2.09° 40.67+2.03¢ 237.67+2.86° 0.170%0.007¢
Diabetic control 138.0+2.72? 161.50+2.932 23.50+0.50° 207.50+2.22° 0.110%0.002?
Crude ethanol extract of cumin 137.8+2.18° 172.17£1.30° 34.33+1.74° 223.33+3.76° 0.150%0.006°
Glibenclamide 137.8+1.58° 169.20+3.03? 31.30%+2.552° 224.80+3.197° 0.139%+0.0112

In each column same letters means non-significant difference, different letter means the significance among the tested groups at 0.05 probability

significant reduction in plasma levels of total cholesterol, Liver and kidney function of different experimental
triglycerides and LDL-Ch; which combined by significant ~ groups were shown in Table 4. Liver function of all the
increase in HDL-Ch. Crude ethanol extract of cumin seeds  studied groups showed non-significant changes as
showed more effective improving in the changes of plasma shown by the determination of the activity of AST and
lipid profile than glibenclamide. ALT. Plasma urea and creatinine as indicator of kidney

The levels of plasma MDA as indicator of lipid  function showed significant elevation in diabetic rats
peroxidation (Table 3) was significantly elevated in diabetic compared with normal rats. Oral administration of
rats compared with normal rats. The highest elevation was ~ cumin seeds crude ethanol extract or glibenclamide

observed in the diabetic control. This elevation was reduced improve the elevation in kidney function as observed
in diabetic rats given oral administration of cumin seeds crude in the reduction of plasma levels of urea and
ethanol extract or glibenclamide. Antioxidant status of the  creatinine.

various experimental groups was studied through evaluation The changes in body weights, total food intake and

of plasma levels of total antioxidant capacity (TAC) and the  feed efficiency ratio of the various rats groups were
activity of plasma catalase (CAT) (Table 3). Plasma TACand the presented in Table 5. Diabetic control rats were the lowest
activity of CAT were significantly lower in diabetic rats  group had body weight gain compared with all the studied
compared with normal rats. Oral administration of diabetic ~ groups, while normal control rats showed the highest
rats with cumin extract or glibenclamide elevate TACand CAT ~ elevation in body weight gain. Diabetic rats groups given
significantly compared with diabetic control but still lower  oral administration of crude ethanol extract of cumin seeds
than normal control. Plasma TNF-a as inflammatory marker ~ and glibenclamide showed medium elevation in body
increased significantly in diabetic rats compared with normal ~ weight gain. Also diabetic control showed the significant
rats and this increment was reduced significantly in rats given reduction in feed efficiency ratio compared with all the
oral administration of cumin extract or glibenclamide. studied groups.
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DISCUSSION

Diabetes mellitus (DM)wasinduced inrats by i.p injection
of STZ, which is cytotoxic to pancreatic beta-cells through
production of free radicals and involving with the cellular
metabolic oxidative mechanisms3®¢. DM is a complex disease,
which alterations in metabolic and inflammatory markers
including disorder in the metabolism of glucose and lipid
metabolism abnormalities*. DMis characterized by a high risk
of adverse cardiovascular and renal outcomes'. In the present
study cumin crude ethanol extract was used as natural source
for anti-diabetic agent.

In the present study Cumin seeds were extracted by
ethanol for preparation of crude ethanol extract. Crude
ethanol extract contains large amount of phenolic
compounds, as found in the present study, which previously
possess a wide range of physiological properties, such as
antioxidant, anti-microbial, anti-inflammatory, anti-cancer,
hypolipidemic, anti-diabetic:--..etc**#!, Cumin seeds contain
safranal, which shows different pharmacological effects like
antioxidant, anti-inflammatory and anticancer*.

Inthe present study crude ethanol extract of cumin seeds
showed highly antioxidant /n vitro through free radical
scavenging activity in the DPPH method. The present results
are in agreement with the results of Kim et a/*. In the present
research crude ethanol extract of cumin seeds decrease
glucose absorption in normal rats through reduction of the
hyperglycemic peak in oral glucose tolerance test performed
in normal rats this results is in agreement with the results of
Roman-Ramos et a/**, who found that cumin seeds reduced
glucose tolerance in normal rabbits.

Also the studied extract possesses anti-diabetic effect in
diabetic rats through reduction of plasma glucose levels and
elevation of insulin in plasma. The antioxidant activity and
anti-diabetic effect may be due to the presence of total
phenolic and flavonoids compounds as observed in the
present study. Administration of cumin crude ethanol extract
to diabetic rats improved plasma lipid profile, oxidative stress
status and inflammation. Cumin seeds crude ethanol extract
reduced the elevation in plasma urea level as one of the
kidney function. Crude ethanol extract of cumin seeds
attenuate the reduction of body weight in diabetic rats as
observed by the elevation of body weight gain.

Hypoinsulinemia in diabetic rats observed in the present
study may be due to reduction of protein synthesis in all
tissues as reported by Gray and Cooper®. Dyslipidemia
presence in diabetic rats in the present study is a common
feature of DM due toinsulin deficiency®. The alteration in lipid
profile in diabetic rats in the present study is in agreement
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with the results of Zhang et a/¥. Dyslipidemia is one of the
major risk factors for cardiovascular disease in DM%,
Abnormalities in lipid metabolism due to increased free fatty
acid release from insulin-resistant fat cells leads to alterations
in plasma lipid profile in DM. Normally insulin modulates lipid
metabolism by activating lipoprotein lipase, which hydrolyze
triglycerides to release fatty acids and glycerol. Fatty acids
are oxidized for fuel or reesterified for storage in the body
tissues. In the case of insulin deficiency and/or resistance
in DM lipoprotein lipase is inactivated, which lead to
hypertriglyceridemia®®. The increment in LDL levels enhances
the deposition of cholesterol in the arteries and aorta and
consequently the development of coronary heart disease in
diabetic patients. LDL helps to transport cholesterol from
liver to body tissues®. HDL helps to transport endogenous
cholesterol and cholesteryl esters from other body tissues to
the liverand steroidogenic tissues where they are metabolized
and excreted. So HDL is regarded as a beneficial lipoprotein
that prevents cholesterol deposition in the system, thereby
preventing atherosclerosis®®. Thus the elevation in plasma
insulin is the main cause for the observed amelioration in
plasma lipid profile.

Oxidative stress presence in the diabetic rats in the
present research as observed by elevation of lipid
peroxidation (MDA) and reduction of TAC and CAT activity is
in agreement with the results of Shalaby and Shanab®'. Lipid
peroxidation is an oxidative deterioration of polyunsaturated
fatty acids, involving reactive oxygen species and transition
metal ions, which yield diverse cytotoxic products such as
MDA. MDA can disrupt the function of the membrane,
increase tissue permeability and inactivate membrane-bound
receptors and enzymes®. The increment in MDA levels may
induce oxidative damage in liver, which is responsible of lipid
metabolism, so elevate lipid profile in diabetic rats®. As a
result of elevation of lipid peroxidation and free radical TAC
and CAT activity were reduced.

In the present study TNF-a as inflammatory marker
elevates in diabetic rats, this elevation may be attributed to
the elevation of oxidative stress and reactive oxygen species,
which observed in the present research. Chronic low-grade
inflammation is one of the most important complications in
diabetes®*. Hyperglycemia elevates reactive oxygen species,
which lead to stimulation and initiate immune response
through production of inflammatory cytokines such as
TNF-0>433,

It was reported previously that cumin seeds powder
(2 gkg™") reduced glucose levels in hyperglycaemic rabbits®.
Cumin seeds powder (1.25%) improved the reduction in body
weight observed in diabetic rats, which accompanied by
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lowered in plasma urea®. Patil et a/® reported that
cumin seeds contain cuminaldehyde and cuminol. Both
cuminaldehyde and cuminol showed potent insulinotropic
effects. The insulinotropic action of both components was
glucose-dependent and due to the closure of ATP-sensitive
K (K*-ATP) channel and the increase in intracellular Ca**
concentration. The authors concluded that cumin seeds
were able to reduced glucose without causing hypoglycaemia
or beta-cell burn out. Different extracts of cumin seeds
possessed many nutraceutical properties such as anti-allergic,
antioxidant and hypoglycemic®.

CONCLUSION

In this study crude ethanol extract cumin seeds possess
antioxidant and anti-diabetic effects. This extract showed
complete safety. Crude ethanol extract cumin seeds may be
used as an alternative treatment for diabetes mellitus in
diabetic patients.

SIGNIFICANCE STATEMENT

This study confirmed that crude ethanol extract of cumin
seeds as an alternative treatment for diabetes. The extract
contains high content of phenolic compounds and flavonoids
which possess antioxidant /n vitro in DPPH method. It's so
important to use this rich source of phenolic compounds and
flavonoids in preparation of alternative treatment to enhance
human health and reduce the spread of non-communicable
disease such as type-2 diabetes and its side effects to human
health.
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