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ABSTRACT

Introduction: Today, obesity is considered as one of the problems of human society. Obesity

is the underlying cause of chronic diseases such as cardiovascular disease, diabetes, and

hyperlipidemia and hormone disruption. In addition to physiological problems, obesity leads

to impaired psychosocial dimensions and reduced quality of life. Cholecystokinin is an

anti-appetite peptidpe that plays a key role in the regulation of energy balance. Given the

antioxidant and anti-appetite effects of caraway, the objective of this study is to investigate

the impact of aqueous extract of caraway seed (carum carvi) on cholecystokinin hormone in

male rat.

Method: In this experimental study, 32 adult female Wistar rats were divided into 4 groups of

8 including control, yardstick, and experiment recipient of caraway (at concentrations of 60

and 90 mg/kg).
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Caraway was administered to the animals by gavage. In the fifty-seventh days after the start

of the experiment, the animals were weighed, blood samples were taken from heart, and

serum levels of cholecystokinin hormone and lipid parameters were measured. The results

were analyzed using statistical ANOVA test and Duncan's test at significance level of p≤0.05.

Results: The mean concentration of cholecystokinin hormone in the group receiving caraway

at concentrations of 60 and 90 mg/kg showed significant increase compared to the control

group. The average concentration of triglycerides, total cholesterol, and LDL concentrations

in the groups receiving caraway of 60 and 90 mg/kg showed a significant decrease compared

to the control group. The average concentration of HDL in the group receiving caraway with a

concentration of 60 and 90 mg/kg showed no significant difference with the control group.

Conclusion: caraway due to the antioxidant effects leads to increased cholecystokinin

hormone secretion and reduced triglyceride, total cholesterol, and LDL in the rats.

Caraway is a medicinal plant used in Iranian traditional medicine as a treatment for

overweight and obesity. Black cumin (caraway) is perennial herb of umbelliferae family with

the scientific name carum carvi or Bunium persicus boiss (6). The results of purification and

studying combinations of caraway show that the aqueous phase of this product has 19

monoterpenoids and a variety of its compounds: aromatic, flavonoids, and nucleoside

glucoside. The main components of this essential oil extracted from caraway seeds, which are

among the monoterpenes, have anti-inflammatory properties, and oral administration of them

reduces the effects of intestinal inflammation in rats (7). This plant in traditional medicine has

uses in antifouling of muscles, carminative, appetizer, mucus, increasing milk secretion, and

in food industry is used as a flavoring (8). Antifungal (9), antimicrobial (10), antispasmodic

(11), analgesic and anti-inflammatory (12) and the anticonvulsant (13) effects of compounds

in caraway extract have been approved. It is reported that aqueous extract of caraway lowers

blood lipids level (14) and weight loss effects in normal and diabetic rats have been

demonstrated (15). Due to the effect of this plant on weight loss and that no study on the

impact of caraway on cholecystokinin hormone, which as noted is called satiety peptide, this

study will be conducted aimed at studying the impact of caraway on cholecystokinin

hormone.
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1. INTRODUCTION

Today, obesity is considered as one of the problems of human society. Obesity is the

underlying cause of chronic diseases such as cardiovascular disease, diabetes, and

hyperlipidemia and hormone disruption (1). In addition to physiological problems, obesity

leads to impaired psychosocial dimensions and reduced quality of life (2). According to

research, obesity has 19% prevalence in Iran that compared to low-income countries to

middle-income countries can strongly indicate that Iran population is at increased risk of

obesity (3). Due to the physical and psychological effects of obesity, experts are trying to

reduce the spread of this scourge through various methods. Different mechanisms are

involved in the physiology of obesity, overcoming each of which can be considered a

treatment for obesity. Loss of appetite is of obesity treatments. Different hormones such as

cholecystokinin, leptin, ghrelin, and so on are involved in determining the appetite.

Cholecystokinin and leptin reduce appetite and ghrelin increases appetite. This study was

conducted on the cholecystokinin hormone. Cholecystokinin is a 33-amino acid peptide that is

produced through intestinal endocrine cells, different neurons in the gastrointestinal area, and

central nervous system. This hormone can also act as a neuropeptide cholecystokinin acts via

two receptors. CCK-B type receptors are present mainly in the brain tissue and CCK-A

receptors, although largely concentrated in the digestive system, they are found in certain

brain areas as well. Cholecystokinin does various functions in humans and animals including

the ability to create a feeling of satiety and reduce food intake, prevention of gastric emptying,

prevention of gastric acid secretion and stimulating intestinal peristalsis (4), thus, it is of

hormones contributing to reducing obesity. Of synthetic drugs are approved, orlistat and

sibutramine are for long-term use in the treatment of obesity and overweight, but besides high

prices and having significant side effects, they have low efficacy in treating obesity, so other

drugs and methods with fewer side effects and higher effectiveness are needed for the

treatment of obesity and overweight (5). For this purpose, the use of medicinal plants can be

an appropriate option.
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2. METHOD

For this study, 32 male Wistar rats with an average weight of 200-250, and 10 weeks of age

were used. The mice were kept in 4-case cages, and a week after environmental adaptation

and observing the darkness and light cycle including 12 hours darkness and 12 hours light,

and environment dampness about 50 to 55, and feeding with standard food and pipeline water

as needed, the intended rats were taken blood samples from and then were excluded from the

study. The first group is the control group fed with standard food and water and gavage with

distilled water was done on them.

The second group is the first experimental group, which in addition to feeding by standard

supply of water and food, aqueous extract of caraway, with the daily amount of 60 mg per kg

based on each body weight in kilogram and dissolved in 1 ml of distilled water, was given to

them by gavage for 8 weeks (14). The third group is the experimental group 2 that in addition

to feeding with standards food and water and aqueous extract of caraway, with the daily

amount of 90 mg per kg based on each body weight in kilogram and dissolved in 1 ml of

distilled water, was given to them by gavage for 8 weeks. After finishing the job, mice were

weighed and then anesthetized with diethyl ether and blood samples were directly taken from

the heart by the syringe 5 cc. Blood serum was collected by centrifugation (3000 rpm for 15

minutes), and until the time to send to the lab to determine the concentrations of the

cholecystokinin hormone serum and serum levels of TC, TG, HDL, LDL, blood serum were

kept in freezer at -70◦C. The results of ANOVA statistical and Duncan's test were analyzed at

the significant level of p≤ 0.05.

The preparation of aqueous extract of caraway

One hundred grams of caraway seed powder was mixed with 200 ml of distilled water and

then using an electric mixer was stirred for three days. Then the obtained liquid mixture was

separated by filtration and dried at 40 ° C and the dried sample was kept at a temperature of

-20° C away from dampness.

Findings:

Statistical studies and comparisons between the results of the changes in serum concentrations

of cholecystokinin, TC, TG, HDL, LDL of blood serum were done in different groups.
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Results are shown in graph form. Studying changes in serum concentrations of

cholecystokinin, TC, TG, HDL, LDL in different groups shows that the control groups did not

show significant differences with each other. (Table 1 and Figures 1 to 5).

The average concentration of cholecystokinin hormone in the group receiving the extract of

caraway 60 and 90 mg/kg compared to the control group showed a significant increase in the

level of P≤ 0.05 (Table 1 and Figure 1).

The average concentration of triglycerides, total cholesterol, and LDL in the groups receiving

caraway 60 and 90 mg/kg showed a significant decrease compared to the control group (Table

1 and Figure 2, 3 and 5).

In comparison of the groups receiving the caraway extract with each other, it was found that

90 mg/kg  concentration compared to the other concentrations has a greater effect in

reducing serum levels of total cholesterol, triglycerides, and LDL (Figures 2, 3, and 5).

Mean serum concentration of HDL in the groups receiving caraway extract 60 and 90 mg/kg

compared to control showed non-significant increase in the level P≤0.05 (Table 1 and Figure

4).

Table 1. Comparison of means of different groups about the concentration of the parameters

investigated

PARAMETERS
GROUP

CCK (ng/l) TG (mg/dl) TC (mg/dl) HDL (mg/dl) LDL (mg/dl)

First day
control

1001 ± 31.89 A 149.62 ± 4.23

C

67.62 ± 1.62 B 46.12 ± 1.25 A 26.87 ± 0.83 A

Last day control

988.2 ± 28.88 A 146.02 ± 6.54

C

68.37 ± 2.85 B 45.62 ± 2.56 A 27.01 ± 0.80 A

carum carvi 60
mg/kg

1106.23±44.16B 129.87 ± 2.21

B

55.87 ± 3.39 A 49.87 ± 1.96 A 21.12 ± 0.87 B

carum carvi 90
mg/kg

1113.87±25.42B 108.25 ± 4.07

A

50.62 ± 1.26 A 50.88 ± 2.04 A 18.75 ± 0.92 B

CCK= Cholecystokinin, TG= Triglyceride, TC= Total Cholesterol, HDL= High Density
lipoprotein, LDL= low Density lipoprotein
-The means are presented in the form of Mean ±SEM
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*P< 0.05 is considered statistically significant

Fig.1. Mean serum level of cholecystokinin hormone in the groups studied
Means in each column having at least one common letter, based on Duncan test, have no

significant difference

Fig.2. Mean serum level of TG in the groups studied
Means in each column having at least one common letter, based on Duncan test, have no

significant difference

A A

B
B

850

900

950

1000

1050

1100

1150

1200

First day control Last day control carum carvi 60
mg/kg

carum carvi 90
mg/kg

CC
K 

(n
g/

l)

C
C

B

A

0

20

40

60

80

100

120

140

160

180

First day control Last day control carum carvi 60
mg/kg

carum carvi 90
mg/kg

TG
 (m

g/
dl

)



M. Pourahmadi et al. J Fundam Appl Sci. 2016, 8(4S), 2023-2035 2029

Fig.3. Mean serum level of TC in the groups studied
Means in each column having at least one common letter, based on Duncan test, have no

significant difference

Fig.4. Mean serum level of HDL in the groups studied
Means in each column having at least one common letter, based on Duncan test, have no

significant difference
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Fig.5. Mean serum level of LDL in the groups studied
Means in each column having at least one common letter, based on Duncan test, have no

significant difference

3. DISCUSSION AND CONCLUSION

Based on the result of this study, aqueous extract of caraway increases serum concentrations

of cholecystokinin hormone in male Wistar rats. The results also show that the

dose-dependent consumption of caraway extract decreased LDL, TC, and TG. The results

obtained in this study are consistent with the results of other studies on the effect of caraway

extract on lipid profile, so that caraway extract decreases TG and cholesterol in normal and

diabetic rats (15). Based on the findings of previous studies, anti-lipid features of caraway

may be related to anti-bacterial, antioxidant, and anti-inflammatory features of the plant (16),

which is created due to the presence of phenolic compounds including carvone, flavonoids,

and Unsaturated Fatty Acid. These compounds are among the most important constituents of

caraway extracts (17).

The presence of antimicrobial compounds stops combining of pathogenic microorganisms,

leads to the growth and reproduction of beneficial intestinal bacteria, and thereby enhances

the process of digestion of fat metabolism (18, 19). On the other hand, intestinal micro-flora

(Gut Microflora) could lead to the expression of genes involved in lipid metabolism (20-22).

There is also the theory that anti-inflammatory reactions cause fat reduction, so caraway by

having this feature plays an important role in reducing body fat (23).

A A

B
B

0

5

10

15

20

25

30

First day control Last day control carum carvi 60
mg/kg

carum carvi 90
mg/kg

LD
L (

m
g/

dl
)



M. Pourahmadi et al. J Fundam Appl Sci. 2016, 8(4S), 2023-2035 2031

Some compounds of caraway with their antioxidant features reduce fat. Among these

substances are phenolic compounds that inhibit lipid peroxidation and increase apoptosis of

pre-adipocytes (24). UFA that is of caraway compounds can cause oxidation of fatty acid and

lipolysis of fat (25, 26).

Finally, in recent studies, it has been found that the aqueous extract of caraway by reducing

intestinal absorption of lipid by binding to bile acids reduces fat (27).

According to the research, caraway increases T3 and T4 hormones and reduces TSH (28),

which increases the metabolism of fat.

Specifically, about the reduction of cholesterol biosynthesis, one can say that black caraway

reduces the activity of 3-hyrdoxy-3-methyl-glutaryl coenzyme A reductase (HMG-coA

reductase) that plays a key role in the biosynthesis of cholesterol (29). It also reduces

nicotinamide adenine dinucleotide phosphate (NADPH) required for the synthesis of fatty

acids and cholesterol (30).

It is specified that glycemic control is one of the major determinants of VLDL plasma and

TG, so strong decrease of fat that is of the properties of caraway can be attributed to its

hypoglycaemic strength (31).

This study is conducted aimed to investigate the effect of aqueous extract of caraway on

cholecystokinin hormone and at the results, a significant increase in this hormone was

observed that giving that the most powerful triggers of the secretion of CCK are the products

of fat breakdown, such as fatty acids obtained from the breakdown of triglycerides (32), this

result is justified.

In the process of regulating the secretion of cholecystokinin, it is said that leptin increases the

release of CCK from STC-1 cells (33). Given that in the results of previous studies, extract of

caraway causes increase in the secretion of leptin hormone of the stomach cells, increasing in

the secretion of cholecystokinin hormones can be considered to be caused by increase in

secretion of leptin (34).
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4. OVERALL CONCLUSIONS

Due to antioxidant effects, caraway enhances cholecystokinin hormone secretion and

reduction of triglyceride, total cholesterol, and LDL in the rats. However, to determine the

exact mechanism of the effect of caraway extract, there is need for more complementary

research.
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