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Abstract
The aim of present study was to assess the protective effect of carom seed powder

Keywords
obesity, hyperlipidemia, ajwain
against obesity and hyperlipidemia by using animal model. Sixteen rats were given
high-fructose and high-fat diet to induce obesity, then powder of carom seeds was
given to the treatment groups, Gi, G2 and Gs according to their per kg body
weight are about to 100 mg, 300 mg and 500 mg respectively. This trial period
was continued for 6-weeks on daily basis. During this practice serum leptin, blood
glucose and lipid profile were checked O, 21 and 42 day and anthropometric
measurements were taken 0, 21, 28, 42 days. The data thus obtain was analyzed
statistically. The effect was seen in Gs (500 mg carom powder) that reduced low
density lipoprotein cholesterol (69.75 mg/dl to 57.50 mg/dl), triglycerides (50.75
mg/dl to 39.50 mg/dl), total cholesterol (79.01 mg/dl to 42.25 mg/dl), serum
leptin (19.20 ng/ml to 13.57 ng/ml), serum blood glucose (119.0 mg/dl to
Copyright @Author 78.75 mg/dl), body weight (213.9 g to 179.1 g) and body mass index (151.32
Corresponding Author: * g/em? to 140.10 g/cm?). The data has shown significant decreased in LDL,
Aimen Shabbir triglycerides, cholesterol, blood glucose, serum leptin and body weight while
significant increase in high density lipoprotein HDL (20.01 mg/dl to 25.06
mg/dl) due to uptake of carom powder. It is concluded from present study that
carom powder has ability to influence the above-described obesity biomarkers.
Concisely, carom powder has the quality to lower the causes of some metabolic
ailments such as hyperlipidemia and hyperglycemia complications.
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1. Introduction probability for several non-contagious malady

Immense amount of fat gathered in adipose
tissues is a medical condition that causes
deviations in body mass index that may have
inimical effect on health leading to and escalated

including hypertension, hyperlipidemia, diabetes
mellitus,  cancer, cardiac malady and
osteoarthritis that decreased expectancy of life.
Obesity is considered as the major key factor of
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in essential deaths and morbidity. The lipids
elevated level in the blood called hyperlipidemia
and this condition is closely integrated with high
adipose fat storage (Deguchi and Miyazaki, 2010)
Pakistan has been categorized 9™ most obese
country out of 188 countries. Most of the global
deaths are caused by obesity linked with high
lipid profile, so rising obesity in Pakistan is a
matter of great concern these  days.
Approximately 36 % of adults in Pakistan suffer
from the problem of obesity. Obesity is higher in
urban areas as compared to rural areas (Ogden et
al., 2015).

The accessibility of fat rich diet and increase
consumption of fat rich foods have been blamed
for this medical problem. Hyperlipidemia and
obesity caused when energy intake exceeds from
daily needs of an individual and body fat stored
in the adipose tissues become large in size. Leptin
is the hormone released from the adipocytes and
primary homeostatic signal activates
hypothalamic centers that manage intake of
energy and energy spending (Horvath et al.,
2010).

On the report of World Health Organization,
25% of medicines are manufactured from plant
sources and 80% of traditional medicines are
used by the population to attain their primary
healthcare needs. Herbs from primitive time to
till today have been used as a cure for many
diseases and problems (Jain, 2017). The use of
herbs for prevention and treatment of diseases is
as old as human kind and some synthetic drugs
are of plant origin. The medicinal desirability of
these plants was usually due to the presence of
phytochemical contents (Essien et al., 2017).
Caromis originated in Egypt and cultivated in
India, Iran, Iraq, Afghanistan and Pakistan (Jeet
et al, 2012). Various components of
phytochemicals mainly phenolic compounds and
volatile oil (thymol) are found in carom seeds.
Carom essential oil showed the presence of (60%-
80%) thymol components (Singh et al., 2012).
Carom powder is investigated to have the anti-
hyperglycemic, hypolipidemic, antitussive, anti-
oxidant, anti-inflammatory, antifungal,

antibacterial and anthelmintic properties (Niaz et

al., 2013).

2. Material and Methods

2.1 Procurement of raw material

The experimentation work was accomplished in
the National Institute of Food Science and
Technology,  University — of  Agriculture,
Faisalabad. For the purpose, carom seeds were
procured from the local market on the basis of
good quality characteristics (i.e. infection free).

2.2 Preparation of raw material
Carom seeds were finely powdered in an electric
grinder and mix with meal (Bhandari et al.,

2013).

2.3 Procurement of experimental animal

The effectuality of powdered carom seed on
adipose fat and hyperlipidemia was analyzed
experimental model was planned. For this
purpose, sixteen rats were attained and
accommodated in animal room of National
Institute of Food Science and Technology,
University of Agriculture, Faisalabad. Rats were
adapted for a period of 1 week by the providing
of regular diet and water ad libitum.

2.4 Diet-induced obesity

For the purpose of induction of obesity, we fed
them on high-fat diet (ghee 2 grams) and high-
fructose (4 grams) for the period of 10 days
(Noeman et al., 2011).

2.5 Experimental modeling

To evaluate the role of carom seed powder on fat
reduction like obesity and hyperlipidemia, rat
experimental model was designed. Purposely,
sixteen rats were required and divided into four
groups (Gy, G, G, and G;): each group contains
four rats (Table 1). All groups were fed on high-
fat diet for specific period to induce obesity and
baseline values for different biomarkers were
obtained. For 6 weeks trial of experiment, G,
were fed normal diet as control group, G;, G, and
G; were fed normal diet with carom seeds
powder 100 mg, 300 mg and 500 mg respectively,
to assess the effect on obesity and hyperlipidemia.
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2.6 Biochemical evaluation

Blood sample were collected on O-day, 21 day and
42 days of trial period and following parameters
were determined:

2.6.1 Serum lipid profile

Serum lipid profile of rats was estimated with
commercial kits (Randox) (Lin et al., 2005).

2.6.2 Serum leptin

Serum leptin was measured by ELISA method
(Iwase et al., 2000).

2.6.3 Blood glucose
Blood glucose was checked in glucometer (Xu,

2013)

2.7 Anthropometric measurements
Anthropometric measurements were analyzed by
collecting the following data:

2.7.1  Body weight

Body weight of rats was measured in grams on
weighing balance (Utkualp and Ercan, 2015).
2.7.2  Body length

Body length was measured from nose to anus by
Lee Index method (Gerbaix et al., 2010).

2.7.3  Body mass index

BMI of rats were calculated by dividing the
weight in gram on length of rats in cm’. Body
mass index was calculated by using this formula

(Gerbaix et al., 2010).

2.8 Statistical analysis
All the data attained for each parameter were

analyzed using appropriate statistical models
(Montgomery, 2008).

3. Results

3.1 Serum lipid profile

3.1.1 High Density Lipoprotein (HDL)
Analysis of high-density lipoprotein (HDL) by the
consumption of carom powder has been
presented in (Table 1). Mean square revealed that
diet, days and their interaction have significant
effect on HDL value of rats. The statistical
analysis showed that carom-based regimen is good
in the management of HDL levels. There was a
significant change in group, days and group
verses days.

Mean value of HDL cholesterol summarizes in
table 1. In normal group, HDL value was 20.62
mg/dl at O day and 22.18 mg/dl at 42 days. In
group 1, HDL level was 20.2 mg/dl at O day and
after 42 day it became 20.9mg/dl. In group 2
HDL level was increased from 21.0mg/dl to
23.5mg/dl at end of efficacy. Group 3 has been
shown increased in HDL level from 20.0 mg/dl
at 0 day to 25.0mg/dl at 42 day of study.

Highest value of HDL observed in G3 where
500mg carom powder was provided to the rats.
There was little increase in HDL level in G2
while G1 has shown no change in HDL level.

3.1.2 Low Density Lipoprotein (LDL)

Mean square revealed that diet, days and their
interaction have significant effect on LDL value
of rats. The time period of treatment highly
significantly affects the LDL level, whereas
combined effect of days and treatment was
significant with reference to LDL level. Statistical
analysis showed that carom-based regimen is good
in the management of LDL levels.

Mean value of LDL cholesterol summarizes in
(Table 1). In normal group, LDL value was
69.0mg/dl at 0 day and 69.5mg/dl at 42 day. In
group 1, the LDL level was 68.5mg/dl at O day
and after 42 day it becomes 67.7mg/dl. Group 2
shown decreased in LDL level from 70.0mg/dl to
65.7mg/dl at initial and end of efficacy. Group 3
has been shown increased in LDL level from
68.5mg/dl at 0 day and 57.5mg/dl at 42 day of
study.

3.1.3 Triglyceride

Mean square revealed that diet, days and their
interaction have significant effect on TG value of
rats. The time period of treatment highly
significantly affects the TG level, whereas
combined effect of days and treatment was
significant with reference to TG level. This
statistical analysis showed that carom-based
regimen is good in the management of TG levels.
There was a significant change in group, days and
group verses days (P<0.05).

Mean value of TG cholesterol summarizes in
table 1. In normal group, TG value was

50.5mg/dl at O day and 52.0mg/dl at 42 day. In
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group 1, TG level was 52.0mg/dl at O day and
decreased after 42 day it was 50.5mg/dl. Group 2
has shown decrease in TG level from 52.2mg/dl
to 46.2mg/dl at initial and end of efficacy.
Whereas group 3 have been shown increased in
TG level from 50.7mg/dl at O day and 39.5mg/dl
at 42 day of study.

Significant decreased of TG observed in G3
where 500mg carom powder provided to rats. G2
TG level was little decreased by the effect of
300mg carom powder. Gl group has less
decreased in TG level as compared to G2 and

G3.

3.14 Cholesterol

Mean square revealed that diet, days and their
interaction have significant effect on TC value of
rats. The time period of treatment highly
significantly affects the TC level, whereas
combined effect of days and treatment was
significant with reference to TC level. This
statistical analysis showed that carom-based
regimen is good in the management of TC levels.
There was a significant change in group, days and
group verses days (P<0.05).

In normal group, TC value was 78.2 mg/dl at O
day and 80.2mg/dl at 42 day. In group 1, shown
decrease in TC level was 80.0mg/dl at O day and
after 42 day it becomes 77.0mg/dl. Group 2
shown decrease in TC level from 79.7 to
75.0mg/dl at the end of efficacy. Whereas group
3 shown increase in TC level from 79.0 mg/dl at
0 day to 42.2mg/dl at 42 day of study.

Value of TC has been observed in G3 where
500mg carom powder provided to rats then G2
TC level decreased by the effect of 300mg carom
powder. G1 group has less decreased in TG level
as compared to G2 and G3 while highest level
observed in rats treated with normal diet.

3.2 Serum Leptin

Mean square revealed that diet, days and their
interaction have significant effect on serum leptin
value of rats. The time period of treatment highly
significantly affected the serum leptin level,
whereas combined effect of days and treatment
was significant with reference to serum leptin

level. This statistical analysis showed that carom-
based regimen was good in the management of
serum leptin levels. There was a significant
change in group, days and group verses days
(P<0.05).

Mean value of serum leptin summarizes in table
1. In normal group, serum leptin value was
18.6ng/ml at O day and 19.3ng/ml at 42 day.
There was a significant reduction in serum leptin
level of group 1 from 18.6 at 0 day to 18.4ng/ml
at 42 day. Group 2 shown decrease in serum
leptin level from 18.9ng/ml to 17.1ng/ml at the
end of efficacy. G3 has shown no decrease in
serum leptin level from 19.2ng/ml at O day to

13.5ng/ml at 42 day of study.

3.3 Blood glucose

Analysis of variance of glucose by the
consumption of carom powder has been
presented in (Table 1). Mean square revealed that
diet, days and their interaction have significant
effect on glucose value of rats. The time period of
treatment highly significantly affects the glucose,
whereas combined effect of days and treatment
was significant with reference to glucose level.
The statistical analysis showed that carom-based
regimen is good in the management of glucose
levels. There was a significant change in groups,
days and group verses days (P<0.05).

Mean value of glucose summarizes in (Table 1).
In normal group, glucose value was 114.0mg/dl
at O-day and117.7 mg/dl at 42 day. In group 1
show decreased in glucose level was from
112.5mg/dl tol11.7mg/dl. Group 2 shown
decreased in glucose level from 113.5mg/dl to
108.2mg/dl at the end of efficacy. Whereas group
3 shown decrease in glucose level from
119.0mg/dl at O day and 78.7mg/dl at 42 day of
study.
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Table 1Effect of carom powder on different biochemical variables of rats

Groups HDL LDL TG
(mg/dl) (mg/dl) (mg/dl)

GO 19.2+0.43 69.5+2.32

G1 20.5+0.21° 67.7¢4.31°

G2 23.5+0.78" 65.7+2.32°

G3 25.0+0.433" 57.5+1.33¢

3.4 Anthropometric measurement

3.4.1 Body weight

Analysis of variance of body weight by the
consumption of carom powder has been
presented in table 2. Mean values for body weight
are illustrated in (Table 2). Mean square revealed
that diet, days and their interaction have
significant effect on body weight value of rats.
The time period of treatment highly significantly
affects the body weight, whereas combined effect
of days and treatment was significant with
reference to body weight. This statistical analysis
showed that carom-based regimen is good in the
management of body weight. There was a
significant change in group, days and group
verses days (P<0.05). Mean value of body weight
summarizes in table 1. In normal group, body
weight value was 212.5g at O day and 214.0g at 42
day.

52.0+2.23

50.5+3.31"
46.2+1.23
39.5+1.09¢

TC Leptin Glucose
(mg/dl) (ng/ml) (mg/dI)
79.2+2.29 19.3£0.2 117.7£1.4
77.0£3.22° 18.4+0.1* 111.7£1.4*
75.0£2.98" 17.1£0.9® 108.2+1.8"
42.242.33¢ 13.5+0.7¢ 78.7+1.7°

In group 1, decreased in body weight level was
216.0g at O day and after 42 day it was 204.0g.
Group 2 showed decrease in body weight from
213.2g to 196.5g at the end of efficacy. Group 3
have been increased in body weight level from
213.6g at 0 day to 179.0g at 42 day of study. The
study has shown the significant weight reduction
by increasing the function of lipolysis.

3.4.2 Body length

Mean value of body length summarizes in table 2.
In normal group, body length was13.4cm at O day
and 13.5cm at 42 day. In group 1, there was no
significant change in body length. It was 13.4cm
at O day and after 42 day it has become 13.4cm.
Group 2 shown no increase or decrease in body
Length and values were 13.4cm to 13.5cm at the
end of efficacy.

Table Effect of carom powder on anthropometric measurement

Groups (];;)dy weight
GO 214.0+0.87

G1 204.0£0.52°
G2 196.5+0.99"
G3 179.0+0.28*

Whereas group 3 has shown minor increase in
body length from 13.6cm at O-day to13.6cm at 42
day of study. Lowest value of the body length was
observed in G3 where 500 mg carom powder
provided to rats. Body length of G2 and Glhas
not decreased or increased significantly by the
effect of 300 mgl100mg carom powder
respectively. Days along with treatment not
significantly affected the body length.

Body length BMI

(cm) (g/cm?)
13.5+0.2 0.76+0.42
13.40.7° 0.69+0.33"
13.5+0.3" 0.66+0.23"
13.620.7° 0.59+0.17¢

3.4.3 Body mass index

Analysis of variance of BMI by the consumption
of carom powder has been presented in (Table 2).
Mean square revealed that diet, days and their
interactions have significant effect on BMI of
rats. The time period of treatment highly
significant effect on the BMI level, whereas
combined effect of days and treatment was
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significant with reference to BMI level. The
statistical analyses showed that carom-based
regimen is good in the management of BMI
levels. There was a significant change in group,
days and group verses days (P<0.05). Mean value
of BMI summarizes in (Table 2). In normal
group, BMI value was 0.77g/cm” at 0 day and
0.76 g/cm’ at 42 day. In group 1, BMI level was
0.78g/cm? at 0 day and after 42 day it becomes
0.69 g/cm’. Group 2 has shown decreased in
BMI level from 0.78g/cm” to 0.66g/cm” at end of
efficacy. Group 3 has shown decreased in BMI
level 0.78g/cm? at O day to 0.59g/cm? at 42 day.
Lowest value of BMI observed in G3 where
500mg carom powder provided to rats, BMI level
of G2 decreased by the effect of 300mg carom
powder. G1 group has little decreased in BMI
level.

4. Discussions

Obesity is a main health sickness with high
prevalence throughout the world. The important
elements in the initiation of obesity are lifestyle
modification, surplus energy intake, unhealthy
eating behavior and decreased physical activity.
Dietary patterns, usually uncontrolled fat intake,
have been responsible for the elevation of
adiposity (Klop et al, 2013). The main
lipoprotein is high-density lipoproteins which are
complex and composed of various proteins which
transfer the lipid molecules to the body. They are
made up of 80 proteins per particle and transport
to hundreds of fat molecule particles (Ismael et
al., 2014). LDL cholesterol is a vital component
of cell membrane, steroid hormone and
precursor of bile acids. Exogenous and
endogenous origination of cholesterol moved to
outer cells that contain lipoproteins in plasma.
The serum LDL level is not measured directly but
instead is estimated from its cholesterol
concentration, a measure of the total amount of
cholesterol contained in LDL particles (Silverman
et al., 2016). The clinical study analysis has been
provided powerful evidence; serum LDL was
reduced by inhibiting enzyme (HMG-CoA
reductase) with low fat dosage that lower the
chances  of  hyperlipidemia  that  was

corresponding to the total immensity of LDL
reduction (Ference et al., 2012).

Earlier study was held to investigate mechanism
of carom based dietary remedy in the
management of lipid biomarker. In study,
scientist was identified that carom raised the
oxidation of lipids and value of receptors of low-
density lipoprotein in liver which mitigated the
triglyceride in the blood serum of animal sample
(Alfenas et al., 2013). Increased metabolism of
fats can reduce the accumulation of lipids in the
liver and less chances to get liver ailments like
cirrhosis. The study demonstrated that the carom
powder increased the breakdown of the lipids
and maintained the triglyceride level in the body
(Rogne et al,, 2014). The cholesterol lowering
properties of plantbased herbs due to the
presence of thymol oil contents. It reduced the
low-density lipoprotein from the blood and
increased the process of lipolysis. Natural herbs
were considerably attenuated the cholesterol of
animals (Maki, et al., 2010). Serum leptin plays an
important part in the body; it maintains the
energy intake and energy output. This hormone
secreted in blood and has been shown high
amount in the blood of obese subjects. Serum
leptin is normal in the blood of normal body
mass index subjects. Leptin released to signal the
CNS that managed the balance of glucose energy.
Endocrine gland discharged leptin in the section
of fat mass storage and shown good effects on
peripheral nutrients (Rogne et al., 2014). Fiber
and phenolic components of carom lessen the
elevated glucose in the blood. The results of the
experiment revealed that carom was significantly
control hyperlipidemia, obesity and fat mass
storage in the body of experimental animals
(Maki et al., 2013)

Body weight of the rats was measured in grams
on weighing balance. Herbal products increased
the metabolism of the body that initiated the
internal metabolic activity to reduced body fat
mass (Zheng et al., 2011).

Simvastatin (0.6 mg per kg weight of body) was
used as an artificial cholesterol decreasing drug.
Moreover, extraction of ether has shown more
potent on the basis of elevating level of HDL
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cholesterol and lowered the LDL cholesterol than
methanolic extraction of carom. Initiation of
arteriole fatty deposits was more effectually
minimized by chloroform extraction (Saravanan

et al., 2015).

Conclusion

The study revealed that the carom and its
components have nutraceutical worth to address
various diet related obesity and hyperlipidemia.
In the current research carom-based remedy
proved effective in the management of obesity
and obesity biomarkers. This remedy was also
improved the HDL cholesterol of rats. Carom
powder has the quality to lessen the causes of
some metabolic ailments such as high blood
pressure and hyperglycemia complications.
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