
INTRODUCTION

Diabetes mellitus is a major metabolic
disorder characterized by chronic hypoglycemia as
a result of a relative or absolute lack of insulin or
the actions of insulin1. It is estimated that in the
year 2010 more than 200 million people world wide
will have diabetes mellitus and 300 million people
will subsequently have the disease in 20252, 3. Most
of these cases will be type-2 diabetes, which is
strongly associated with a sedentary life style and
high calorie-nutrition and obesity4. Diabetic patients
are shown to have increased oxidative stress and
decreased antioxidant levels5,6.The major mode of
control over diabetes can be achieved by diet and
exercise, insulin replacement therapy and by the
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ABSTRACT

Since drugs from oriental medicine are used along with allopathic drug therapy in highly
populated countries, such as India and China, and since optimal blood sugar control is needed in
diabetes, an aromatic herb/spice that influences blood glucose was studied for its effect on tolbutamide
response in normal and diabetic rats. In the present study the safety of the aromatic herb/spice–drug
combination with respect to blood glucose in animal models was studied. Albino rats of either sex were
divided into three groups of six each and were fasted for 18 h prior to the experiment with water ad
libitum. Three groups received aqueous extract of Carum carvi fruits (CAE), tolbutamide 40 mg/kg
body weight and CAE prior to the administration of tolbutamide 40 mg/kg body weight respectively in
normal and diabetic rats. All the groups were administered orally. Blood samples were collected from
the retro-orbital plexus at 0 (pre dose), 1, 2, 4, 6, 8 and 12 h after drug administration and were
analyzed for blood glucose by glucose oxidase/peroxidase (GOD-POD) method. Diabetes was induced
by alloxan monohydrate 100 mg/kg body weight administered by i.p route. Tolbutamide/CAE produced
hypoglycemic activity in a dose dependent manner in normal and diabetic condition with peak activity
at 6 h. In the presence of CAE, tolbutamide produced early on set of action and maintained for longer
period compared to tolbutamide group. The study indicated that the combination can be used safely to
obtain prolonged and sustained antidiabetic effect.
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use of oral hypoglycemic agents7. Foods of high
fiber content like fruits, vegetables, grains, beans
and foods that contain less amount of fat,
cholesterol, sugar and salt are useful in maintaining
normal glucose levels in diabetic patients.

Carum carvi, which belongs to the family
Umbelliferae is a biennial herb widely cultivated in
West Asia, Europe and North America. The fruit of
Carum carvi (caraway fruit) has an aromatic fresh
taste and smell caused by an essential oil contained
in ducts of the pericarp8. Caraway fruits have been
reported to have hypolipidemic, hypoglycemic9, free
radical scavenging activities and useful to control
postprandial rise of blood glucose particularly in
diabetic condition10. Chemical analysis reveals that



the plant contains proteins, essential amino acids,
phosphorus, calcium, potassium, magnesium,
sodium, petroselinic acid and polysaturated fatty
acids (oleic acid and linoleic acid)11. The fruits
contain several antioxidant constituents, such as
monoterpenes (carvone, limonene), germacrene D
and transdihydrocarvone, glucoside, quercetin,
kaempferol12. Use of caraway fruits for the treatment
of diabetes has been a common practice in
countries such as India and China since ancient
times. Moreover, caraway fruits are used in the
preparation of curries etc in particularly in Indian/
Chinese foods10. In India and China, people often
use both herbs/vegetables/spices and drugs
together. In such situation, the herb/spice may
interact with the drug, thereby enhancing or
reducing the effects of the drug. Literature evidence
indicates that some herbs interact with oral
hypoglycemic agents13.

Insulin is the drug of choice in type-1
diabetes and sulfonylureas are the drug of choice
in type-2 diabetes. Among sulfonylureas,
Tolbutamide is the drug of choice for geriatrics
because of its short duration of action and lower
incidence of hypoglycemia in early hours of night.
In the present study, the influence of aqueous
extract of Carum carvi fruits (CAE) on hypoglycemia
and antihyperglycemia of tolbutamide in rats was
studied to evaluate the safety of the combination
with respect to blood glucose.

MATERIAL AND METHODS

Albino rats (175-200 g) were procured from
Mahaveer Enterprises, Hyderabad, India were used
in the study. They were maintained under standard
laboratory conditions at ambient temperature of
25±2oC and 50±15% relative humidity with a 12-h
light/12-h dark cycle. Rats were fed with a
commercial pellet diet (Rayans Biotechnologies Pvt
Ltd., Hyderabad) and water ad libitum. The animals
were divided into 3 groups of 6 each. They were
fasted for 18 h prior to the experiment (allowing
access to water) and, during the experiment, food
and water were withdrawn. The experiments were
performed after prior approval of the study protocol
by the institutional animal ethics committee of
Roland Institute of Pharmaceutical Sciences,
Berhampur, India. The study was conducted in

accordance with the guidelines provided by
Committee for the Purpose of Control and
Supervision of Experiments on Animals (CPCSEA).
The aqueous extract of Carum carvi fruits (CAE)
was obtained from M/s Laila Impex, Vijayawada as
a gift sample and it was used throughout the study.
Alloxan monohydrate was purchased from LOBA
Chemie, Mumbai, India. Tolbutamide was supplied
by Dr Reddy’s Laboratories Ltd, Hyderabad, India.
Glucose kits (Span diagnostics) were purchased
from the local pharmacy. All other chemicals used
for this study were analytical grade.

Study in normal rats
Albino rats of either sex were divided in to

three groups.
Group-1 : CAE (200 mg/kg body weight by

oral administration)
Group-2 : Tolbutamide (40 mg/kg body

weight by oral administration)
Group-3 : CAE prior to the administration of

Tolbutamide

Study in diabetic rats
Albino rats of either sex were treated with

alloxan monohydrate (100 mg/kg body weight i.p.).
Alloxan monohydrate was dissolved in saline
solution and was administered. Animals were
treated with 10% dextrose orally to combat the early
phase of hypoglycemia. Rats showing fasting blood
glucose levels above 200 mg/dL were selected for
the study. These rats were divided in to three groups.
Group-1 : CAE (200 mg/kg body weight by

oral administration)
Group-2 : Tolbutamide (40 mg/kg body weight

by oral administration)
Group-3 : CAE prior to the administration of

Tolbutamide

Collection of blood samples
Blood samples were collected from the

retro orbital plexus of each rat at 0 (pre dose), 1, 2,
4, 6, 8 and 12 h (after drug administration). Blood
glucose levels were determined by using GOD-POD
method14.

Statistical analysis
Data were expressed as mean ± SEM. The

significance of blood glucose reduction produced
by CAE + tolbutamide compared with Tolbutamide
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was determined by applying student’s unpaired t-
test. p values of <0.05 were considered to be
statistically significant.

RESEULTS

Effect in normal rats
In normal rats, oral administration of CAE

at the dose of 200 mg/kg body weight and 40 mg/
kg body weight of tolbutamide produced 24.46%
and 44.60% blood glucose reduction respectively
at 6 h as peak effects. In the presence CAE 200
mg/kg body weight, the action of tolbutamide was

early in onset and maintained for 8 h. The data was
presented in table 1.

Effect in diabetic rats
In diabetic rats, oral administration of CAE

at the dose of 200 mg/kg body weight and 40 mg/
kg body weight of tolbutamide produced 28.80%
and 48.60% blood glucose reduction respectively
at 6 h as peak effects. In the presence of CAE 200
mg/kg body weight, the tolbutamide produced
antidiabetic activity at 1 h and was maintained for
12 h. The data was presented in table 2.

Table 1: Mean percent blood glucose reduction in normal rats

Time CAE Tolbutamide CAE + Tolbutamide
(hr) (Group-1) (Group-2) (Group-3)

0 0 0 0
1 04.08 ± 1.14 14.46 ± 1.20 16.25 ± 1.64
2 06.12 ± 1.26 20.44 ± 1.26 24.56 ± 1.80*
4 16.52 ± 1.30 39.64 ± 1.32 50.64 ± 1.67*
6 24.46 ± 1.46 44.60 ± 1.16 62.21 ± 1.46*
8 12.84 ± 1.56 39.46 ± 1.42 48.46 ± 1.38*
12 06.32 ± 1.32 28.46 ± 1.20 30.25 ± 1.64

CAE: Aqueous extract of Carum carvi fruits

All values as mean ± SEM

* Significance at p<0.05

Table 2: Mean percent blood glucose reduction in diabetic rats

Time CAE Tolbutamide CAE + Tolbutamide
(hr) (Group-1) (Group-2) (Group-3)

0 0 0 0
1 3.04 ± 1.26 14.36 ± 1.20 18.64 ± 1.30*
2 5.80 ± 1.38 20.32 ± 1.36 24.56 ± 1.46*
4 14.60 ± 1.46 38.64 ± 1.40 48.64 ± 1.36*
6 28.80 ± 1.24 48.60 ± 1.28 69.86 ± 1.52*
8 24.62 ± 1.36 39.80 ± 1.38 54.62 ± 1.46*
12 10.40 ± 1.48 30.26 ± 1.38 42.06 ± 1.48*

CAE: Aqueous extract of Carum carvi fruits
All values as mean ± SEM
   * Significance at p<0.05
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Fig. 1: Effect of CAE/Tolbutamide and their combination
on blood glucose reduction in normal rats

Fig. 2: Effect of CAE/Tolbutamide and their combination
on blood glucose reduction in diabetic rats
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DISCUSSION

Drug-interaction studies are usually
conducted in animal models to assess the safety
of the combination, before they are conducted in
humans. The normal rat model served to quickly
identify the interaction, and the diabetic rat model
served to validate the interaction in an actual-use
condition of the drugs. The rat model was used for
the pharmacodynamic-interaction study, since it is
the most widely used species in drug metabolism
and drug interaction studies.

The CAE and tolbutamide showed
hypoglycemia/antihyperglycemia in normal/diabetic
rats in dose-dependent manner. CAE and
tolbutamide when administered alone produced the
maximum effects at 6 h in normal and diabetic rats.
Better reduction in blood glucose in diabetic
condition indicating that Caraway fruits are more
useful in stress (diabetes) than in normal condition.
The exact mechanism to the effect of caraway on
blood glucose has not been reported, it could be
suggested that the antioxidant activity of caraway
is responsible due to cumin and other flavanoids
present in the fruits15. The fruits also contain other
antioxidant constituents, such as monoterpenes
(carvone, limonene), germacrene D and
transdihydrocarvone, glucoside, quercetin,
kaempferol16. Several lines of evidences suggest
that increased oxidative stress occurs in diabetes
mellitus and could have a role in the development
of deterioration of peripheral insulin resistance.
Alloxan has been observed to cause a massive

reduction of the β-cells of the islets of Langerhans
and induce hyperglycemia17. Moreover, alloxan was
reported to produce diabetes by damaging pancreas
by free radical related mechanisms [18]. Thus, it is
logical to think that antioxidants can prevent
precipitation of diabetes mellitus and also control
hyperglycemia. Use of typical antioxidants alone/in
combination may retard or even prevent the normal
progression of diabetic complications.
In presence of CAE the onset of action of
tolbutamide was early and maintained for longer
duration compared to tolbutamide control. This effect
was more significant in diabetic rats. Tolbutamide
acts by stimulating insulin secretion19 and also by
increasing tissue up take of glucose20. The enhanced
effect of tolbutamide in the presence of CAE might
be due to antioxidant constituents of CAE. However,
no convulsions were seen in rats, even at peak hours
of activity in normal and diabetic condition. Hence,
their combination need not be contraindicated.

The results from our study are clearly
indicating that the combination of tolbutamide and
aqueous extract of Carum carvi fruits (CAE) can
be used safely with respect to blood glucose to
obtain a prolonged and sustained antidiabetic effect.
Further studies are needed to establish its long-
term safety in animals and humans.
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