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ABSTRACT 
 

Introduction: Obesity is closely associated with various types of illness, primarily caused by more 
calorie intake than body burn. In adipocytes, Calcium (Ca2+) is an important second messenger 
involved in the regulation of many physiological functions which are essential for survival. In the 
present research, we have investigated the role of Ca2+ ions in obesity by manipulating cytosolic 
Ca

2+
 ion concentration by selective blocking/advancing the Ca

2+
 ions through the voltage-gated 

calcium channels. Voltage-gated calcium channel (vCa) plays a key role in regulating intracellular 
and extracellular Ca2+ concentration. Cytoplasmic level of Ca2+ was manipulated by supplying 
calcium carbonate and by using vCa blockers i.e. nifedipine- (N-type- vCa-CCB) and ethosuximide 
(T-type, vCa-CCB). 
Methods: Obesity was induced by progesterone in female mice and test drugs were co-
administered with progesterone whereas sibutramine was used as standard. The treatment was 
carried out for 28 days, during and after the treatment period various parameters were studied viz 
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food consumption, change in body weight and temperature, the effect on WAT (white adipose 
tissue, adiposity index, histology of fat pad) and fecal lipid content. 
Results: Calcium carbonate treated group has shown promising effects in the decrease in body 
weight by increasing fecal lipid content and lipolysis which was reflected by an increase in body 
temperature. Ethosuximide also offered significant protection by decreasing the food intake but has 
not shown any notable effect on fecal fat content, whereas nifedipine has not offered any protection 
against the obesity induced by neurosteroid. 
Conclusion: Calcium carbonate has significant anti-obesity activity by including thermogenesis,  
and increasing fecal lipid content.     
 

 
Keywords: Obesity; calcium channels; calcium carbonate; ethosuximide; fecal lipid. 
 

1. INTRODUCTION 
 
At its simplest, obesity results from consuming 
more calories than bodies’ burn, but it's a more 
complex problem than that. Obesity was once 
the preserve of rich western nations but obesity 
is now a global epidemic affecting many people 
in emerging economies even developing nations. 
Over the last 4 decades, the occurrence of 
obesity in adults has been rising at a rapid rate 
with the number of obese adults reaching 671 
million in 2016 (390 million in women and 281 
million in men) compared to 100 million in the 
year 1975 (69 million women and 31 million men) 
[1]. Moreover, the incidence of childhood obesity 
also rinsing constantly. Childhood obesity is up 
54% in 6 to 11 year-olds and 25% of all children 
in the US are now considered overweight or 
obese [2]. The longer period a child is 
overweight, the more likely they are to have 
permanent weight problems that transcend all 
ethnic backgrounds [3]. Very few drugs are 
available for the management of obesity and 
associated complications, because many new 
drugs have been recalled due to the unwanted 
effects due to risk benefit- ratios [4-6]. The 
increase in weight gain is a consequence of 
complicated changes in the environment, where 
food is more readily available and opportunities 
for physical activity are lacking. Dietary changes 
are considered to be the best possible way to 
reduce body weight, one of the most essential 
micronutrients in our diet is calcium.                   
Calcium is the most abundant divalent cation in 
our body that governs many functions.              
Calcium (Ca2+) is an important second 
messenger involved in multiple signalling 
pathways and mediating diverse physiological 
functions. The free concentration of the Ca

2+
 ion 

in the cytosol involves the regulation of 
mechanisms necessary for the short-term 
regulation of cell functions like contraction, 
excitation, secretion which account for many 
physiological processes [7]. 

Recently, the role of T/L-type calcium channels 
was noticed in sleep-vigilant cycle dysfunction-
induced obesity and earlier works of the literature 
suggest that Ca

2+
 channels in the hypothalamus 

promote the release of orexigenic hormones, 
affecting the nutritional status and triggering 
obesity [8]. Moreover, few studies have shown 
the involvement of calcium channels in 
controlling the bodyweight but exactly how the 
calcium and calcium channels are involved in the 
regulation of energy balance and body weight 
regulation is still unclear.  
 
Studies have demonstrated that ovarian 
hormones i.e. estrogen and progesterone plays 
vital role in energy homeostasis. It’s said that 
lack of/absence of estrogen during the 
perimenopause and post-menopausal phase 
responsible for obesity in women [9]. 
Progesterone is a neuroactive steroid its level 
increases during the luteal phase of the 
menstrual cycle. Past evidence suggests the 
involvement of progesterone in the 
pathophysiology of obesity and affective 
disorders. Some reports suggest the use of 
progesterone containing preparations as a 
contraceptive or for hormone replacement 
therapy to cause sufficient weight gain by 
causing hyperphagia and increased fat 
deposition in the body. Reports also suggest that 
progesterone can produce these effects by 
declining serotonin level in the hypothalamic 
neurones. Hypothalamus is the main site 
governs the food intake, decrease level of 
serotonin causes hyperphagia and weight gain 
[10].  
 
Based upon these observations the current study 
has been undertaken to study the influence of 
calcium carbonate, calcium-channel blockers 
(nifedipine- N-type calcium channel blocker, 
ethosuximide-T-type calcium channel blocker) 
against progesterone-induced obesity in female 
Swiss albino mice. 
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2. MATERIALS AND METHODS 
 
2.1 Chemicals 
 

Nifedipine, ethosuximide were purchased from 
Santa Cruz, USA, supplied by Bio Medical 
Sciences Est. Saudi Arabia. Sibutramine was 
obtained as gift sample from Ranbaxy 
laboratories, India and biochemical kits of Span 
diagnostics. All the chemicals used in the study 
were of analytical grade. 
 

2.2 Materials 
 

Tomos scientific cooling centrifuge (5427 R), 
Labomed Inc LB271 trinocular microscope, 
Shimadzu UV‑visible Spectrophotometer 
(UV1800), rotary microtome- Slee Germany, and, 
Stat Fax autoanalyzer (2000), digital balance 
(ER‑180A). 
 

2.3 Experimental Animals 
 
Forty-eight female Swiss albino mice (22-25 gm) 
were obtained from the central animal house 
facility (Animal Biosafety Level 1) Northern 
Border University, Saudi Arabia. Animals were 
housed in cages in a room maintained under 
controlled conditions of constant temperature 
and relative humidity of 21 ± 1

o
C and 50-55%, 

12:12 Hr light/dark cycle adlibitum access to 
chow diet. The mice were acclimatized for 10 
days, had free access to chow and water to 
check any signs of morbidly. Before commencing 
and during the experimental procedure national 
guidelines of bioethics were strictly followed. 
 

2.4 Animal Grouping and Dosing 
Schedule 

 
Forty-eight female Swiss albino mice were 
divided into eight groups, each group containing 
6 animals. Group 1, served as normal control 
received standard chow diet, group 2 labelled as 
negative control treated with progesterone (10 
mg/kg, s.c.), while group 3 served as standard 
treated with sibutramine (10 mg/kg, p.o.) [11,12] 
along with progesterone, 10 mg/kg, s.c.[13] 
Group 4 was supplied with calcium carbonate (50 
mg/kg,p.o.) [14] and progesterone, 10 mg/kg, s.c. 
while group 5, 6, 7, 8 were treated with low and 
high dose of nifedipine (1.5 and 3 mg/kg p.o.)[15] 
and ethosuximide (5 and 10 mg/kg, p.o.)[16] 
along with progesterone, 10 mg/kg, s.c. 
respectively. The entire animals were treated for 
4 successive weeks (28 days). Refer Table 1. 

2.5 Test and Standard Drug Preparation 
 

Sibutramine is soluble in water so dissolved in 
distilled water to make the final concentration. 
Whereas progesterone was dissolved in arachis 
oil for appropriate doses. Nifedipine was 
prepared by adding 0.1% DMSO in distilled water 
to the final concentration. Calcium carbonate has 
limited water solubility (15 mg/L), so 1% of gum 
acacia was used to prepare the suspension.  
  
All the drugs including standard and test were 
prepared freshly just before dosing.  All the drugs 
were administered p.o, through the oral gavages 
except the progesterone which was administered 
by s.c. route.  
 

2.6 Induction of Obesity by Neurosteroid 
 

Progesterone vials which were earlier dissolved 
in arachis oil was used. Every week a fresh 
preparation of progesterone was made. A dose 
of 10 mg/kg injected subcutaneously in the 
dorsal neck region to mice for 4 weeks along with 
the test drug (test groups) or with Sibutramine 
(standard group) or with distilled water (negative 
control). All the test drugs, standards sibutramine 
were administered for 28 consecutive days along 
with progesterone where as normal control group 
has received only vehicle [17]. 
 

2.7 Study Parameters and Procedures 
 

2.7.1 Monitoring the food intake 
 

The food consumption studies were carried out 
five times in this study i.e. at the beginning of 
every week (day 1, 7, 14, 21) and additionally at 
the end of the last week (28thday). The test feed 
was prepared by coating 10% of sucrose on the 
standard mice chow and dried in shadow 24 
hours before the experiment.  On the day of the 
experiment, one hour (0 times) before food and 
water were withdrawn, and 30 min later, the 
test/standard drugs were administered. 10 gm of 
the prepared feed was presented to the group of 
six mice in a glass petri dish and food intake was 
observed at various time intervals i.e. at 0.5, 1, 
and 2 hr.  0.1 gm was considered as a correction 
factor for any kind of spillage while feeding. The 
quantity of feed consumed per 20gm body weight 
was measured. The experiment was carryout in a 
quiet space to avoid any kind of the noise 
pollution that many interfere feeding behavior of 
the mice [18]. 
 

2.7.2 Measurement of body weight deviations 
 

The change in the body weight of mice was 
recorded every week for 4 consecutive weeks in 
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all groups. Body weight was measured by using 
an analytical balance of 1 gm sensitivity.   
 

2.8 Measurement of Body Temperature 
 

Measurement of rectal temperature is a common 
method of knowing the core body temperature in 
rodents. Rectal temperature was measured on 
28

th
 day, before and after drug administration at 

1 and 2hr by using a rectal thermometer. The 
mouse was hand-restrained and placed on a 
horizontal surface, of cage lid and the tail was 
lifted up, a yellow spring instrument 
telethermometer probe which was covered with 
vaseline was inserted in the anus at a distance of 
2 cm and hold in position for 10 seconds. The 
protocol was done to all the animals in the 
experiment [18]. 
 

2.9 Study on White Adipose Tissue 
(WAT) Mass 

 

On the 29
th
day of the experiment, all the mice 

have sacrificed by carbon dioxide overdose and 
internal organs were separated. White adipose 
tissue (WAT) from different regions i.e. 
mesenteric, perirenal, and periovarian fat pad 
were extracted. Immediately, wet weight of WAT 
was measured on an analytical balance and 
organ to body weight ratio was recorded.  
 

Adiposity index was calculated by using the 
formula: 
 

Adiposity Index (%) = [∑ (Fat pad)/ Body 
weight X 100]  

 

2.10 Separation of Internal Fat Pad 
 

As stated, WAT was dissected from 4 regions i.e. 
mesenteric, perirenal, periovarian, and Omental 
fat. 
 

2.10.1 Mesenteric fat 
 

Mesenteric fat is present in the abdominal region 
through which blood vessels and nerves supply 
are passed to the ilium. It begins at the lesser 
curvature of the stomach and ends at the 
sigmoidal colon of the large intestines. Its 
obtained by completely isolating the stomach to 
the intestine portion and later placed on a 
dissection tray. White tissue which creates an 
umbrella-like structure and helps to form a coiled 
structure of the intestine was dissected out. 
 

2.10.2 Periovarian fat 
 

Both the ovaries from the lower part of the mice 
were isolated, later by mild pressing ovaries were 

taken out; the ruminant was considered as 
periovarian fat. 
 
2.10.3 Perirenal fat 
 
It was separated from both the kidneys by gently 
squeezing the kidneys through the white tissue 
around it. 
 
2.10.4 The Omental fat 
 

By separating its large fold which hangs down 
from the stomach and extends from the stomach 
to the posterior abdominal without producing any 
harm to the peripheral portion of the tissue         
[19]. 
 

2.11 Determination of Stool Lipid Content 
 

The stool analysis for the determination of fat 
content was carried out on day 0 and 28

th
dayof 

the study of after the last drug administration. 
Faeces of the individual group of the mice have 
collected over 12 hrs (overnight) and were dried 
in an oven at 70 ± 0.5oC for 60 min. In the 
powdered 1,000 mg of faeces, 5 ml of normal 
saline was added and transferred in a 15 ml 
plastic tube, later 5 ml of chloroform:              
methanol (2:1 by v/v) was added and                  
mixed thoroughly. The content was centrifuged      
at 1000 x g for 10 min at room                 
temperature to separate the two lipid phases;  
the bottom liquid phase contains separated 
lipids.  
 

One plastic tube was holed above a glass tube 
and 22.1/2 G needle was passed through the 
tube wall into the lower of the two liquid phases; 
later the needle was removed immediately. Later, 
another air-filled syringe of the same gauge size 
was inserted at the top of the lower of the two 
liquid phases, just below the solid phase and air 
was injected. The lower liquid phase was drained 
from the plastic tube and collected in the glass 
tube. Glass tubes were dried off to evaporate the 
liquid, and the tubes were weighed on an 
analytical balance. Empty tube weights               
were subtracted from the new tube weights to 
obtain the lipid mass per 1,000 mg of faeces    
[20]. 

 
2.12 Histology of Fat Pad 
 
The separated periovarian fat was rinsed in 0.9% 
of the normal saline to remove the blood, later 
dipped in 12% formalin for the next 24 hours.  
The tissue later washed with distilled water to 
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remove excessive fixative. Tissue later 
dehydrated with the graded series of ethanol, 
cleared with xylene and fixed in paraffin wax. 
Thickness size of 3 μm sections was cut with the 
help of rotary microtome- Slee Germany and 
mounted on a clean glass slide. The slides were 
stained with hematoxylin and eosin. The glass 
slides were observed under LabomedInc LB271 
trinocular microscope at 200 X and 
photographed [19]. 

 
2.13 Statistical Analysis 
 
The obtained results were compared (test group 
vs positive control); (positive control vs normal 
control) by using one way ANOVA followed by 
Dunnett’s test. All results were expressed in ± 
SEM. The p value, p<0.05 (95% level) was 
considered as statistically significant. All the data 
analysis was carried out by using graph pad 
prism 6.1. 
 

3. RESULTS 
 

3.1 Monitoring the Food Intake 
 

The food consumption behavior of the mice                    
was observed every week i.e. day 1, day 2,                    

day 14, day 21 (data not shown), and day                       
28. The presented data represents the study 
which was carried out on 28th day of the                       
study. The neurosteroid treated group has                     
shown a significant (p<0.01) increase in the      
food consumption compared to normal saline-
treated and standard Sibutramine treated group. 
There was a significant decline in food 
consumption by the treatment of Sibutramine at 
all three intervals of the study. Co-administration 
of Ethosuximide with progesterone significantly 
(p<0.01) reduced the food intake compared to 
plain progesterone treated group in dose-
dependent manner (Fig. 1). 
 

3.2 Measurement of Body Weight 
Deviations 

 

Significant (p<0.01) increase in the body weight 
was observed by the progesterone treated group 
compared to the normal control group. 
Sibutramine, successfully tackled the 
progesterone-induced increase in the body 
weight, in fact, the body weight was significantly 
reduced (p<0.01). This increase in body weight 
may be because of the thermogenic property of 
the drug. The calcium carbonate treated group 
has shown a significant (p<0.01) decline in the

 

 
 

Fig. 1. Effect of calcium carbonate and calcium channels blockers on neurosteroid induced 
food consumption in female mice 

Values are expressed as means ± SEM of five experiments. 
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body weight compared to the progesterone 
treated group.  Ethosuximide at high dose i.e. 10 
mg/kg has shown a reduction in body weight 
compared to plain progesterone treated group, 
whereas low dose has not shown any significant 
effects. Calcium carbonate has significant 
(p<0.01) decline in the bodyweight compared to 
any other test groups but not as effective as 
standard sibutramine (Fig. 2). 

 
3.3 Effect on Rectal Temperature 
 
Sibutramine and Ethosuximide have represented 
a significant (p<0.1) increase in body 
temperature compared to plain progesterone and 
normal control group at 1 hr and 2 hrs of post-
treatment. Even plain progesterone treated group 
also has shown significant (p<0.1) increase in 
body temp, may be because of food-induced 
thermogenesis  (Fig. 3).  

 
3.4 Effect on WAT 
 
Weight of white adipose tissue and adiposity 
index were studied. There was significant 
(p<0.01, p<0.1 respectively) decline in both the 
parameters that were observed in the calcium 
carbonate treated group compared to plain 
progesterone. In contrast, there was a significant 
(p<0.01) increase in body adiposity index and 
wet weight of WAT in plain progesterone treated 
group. Treatment with Ethosuximide, the high 
dose also represented a decline in both the 
parameters compared to the disease control 
group. Whereas Nifedipine treated (low and high 
dose) groups have not shown any change         
(Fig. 4). 

 
3.5 Effect on Faecallipid Content 
 
Fecal lipid content was measured on the day ‘0’ 
and 28

th
 day of the study. Lipid content in the 

faeces was significantly (p<0.01) high in calcium 
carbonate treated group compared to all 
treatment groups. Treatment groups of 
Ethosuximide have also shown a slight increase 
in the stool lipid content but not as good as 
calcium carbonate treated groups. Other 
treatment groups have not any notable changes 
(Fig. 5).  

 
3.6 Histology of Fat Pad 
 
Fig. 6 represents the effect of various treatment 
groups on the fat cell size. Plain progesterone 
treated group shows the increase in fat cell size 

(Fig. 6b) compared to the normal saline-treated 
group. This effect was attenuated by the 
treatment of calcium carbonate (Fig. 6d) and 
sibutramine treated groups. Other treatment 
groups have not shown any observable effects 
on the architecture of the fat cell (Fig. 6). 
 
4. DISCUSSION 
 
Obesity is associated with an increase in 
adipocyte tissue mass, because of                               
both hypertrophy and hyperplasia.                   
Hypertrophy represents the increase in the size 
of fat cells whereas hyperplasia is increasing in 
the number of adipocytes. Scientists around the 
world have developed many methods to reduce 
hypertrophy and hyperplasia which can then help 
to reduce the body weight [21]. Even                    
strategies were also made to initiate the 
programmed cell death mechanism of the 
adipocyte by apoptosis mechanism which is 
considered as one of the best options in the 
current situation. Once an adipocyte has reached 
its maximum size, the adipocyte weight can 
increase further by increasing the number of 
adipocytes. The weight loss can be achieved by 
decreasing the hypertrophy and/or hyperplasia. 
By encouraging the apoptosis of the adipocyte 
it’s quite possible that a person may lose the 
body weight over time.  
 
Calcium signals are essential for normal cellular 
functions including cell growth, differentiation and 
apoptosis, and homeostasis.  Around 98% of 
total body calcium is stored in the bone in the 
form of calcium phosphate. The calcium 
concentration of the extracellular fluid (ECF) is 
about 2.2–2.6 mmol/L in the form of calcium 
whereas, around 1.3–1.5 mmol/L in the                    
form of free calcium ions (Ca

2+
) [22] The 

concentration of calcium in intracellular fluid is 
about 50–200 nmol/L, depending on the cell 
types, which is very less than that in the ECF 
[23]. Though, intracellular concentration plays 
many important roles includes muscle 
contraction, neuronal depolarization, regulation 
of enzyme function, its release and uptake etc. 
Calcium channels play a vital role to maintain the 
intracellular and extracellular concentration in the 
narrow range. A few earlier studies stated that 
calcium plays an important role in adipocyte 
differentiation [24]. Based upon these observa-
tions present study has been undertaken to 
understand the role of calcium and calcium 
channel blockers in obesity. In the present study, 
calcium carbonate is taken as a source of 
calcium ions whereas L-type calcium channel 
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Fig. 2. Effect of calcium carbonate and calcium channels blockers on neurosteroid induced 
obesity in female mice % change in body weight 

Values are expressed as means ± SEM of five experiments. 
*Comparison of test and disease control with normal control 

# Comparison test with Disease Control 
 

 
 

Fig. 3. Effect of calcium carbonate and calcium channels blockers on neurosteroid induced 
change in body temperature 

Values are expressed as means ± SEM of five experiments. 
*Comparison of test and disease control with normal control 
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Table 1. Treatment schedule 
 

Animal group Treatment schedule 

Group 1 Normal control – Standard Chow diet 

Group 2 Vehicle + Progesterone, 10 mg/kg, s.c. 

Group 3 Sibutramine (10 mg/kg, p.o.) + Progesterone, 10 mg/kg, s.c. 

Group 4 Calcium Carbonate (50 mg/kg) + Progesterone, 10 mg/kg, s.c. 

Group 5 Nifedipine (1.5 mg/kg p.o.)  + Progesterone, 10 mg/kg, s.c. 

Group 6 Nifedipine (3 mg/kg p.o.) + Progesterone, 10 mg/kg, s.c. 

Group 7 Ethosuximide (5 mg/kg, p.o.) + Progesterone, 10 mg/kg, s.c. 

Group 8 Ethosuximide (10 mg/kg, p.o.) + Progesterone, 10 mg/kg, s.c. 

 

 
 

Fig. 4. Effect of calcium carbonate and calcium channels blockers on neurosteroid induced 
change in white adipose tissue (WAT) 

Values are expressed as means ± SEM of five experiments. 
*Comparison of test and disease control with normal control 
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blocker i.e. nifedipine and T-type calcium 
channel blocker ethosuximide were used to 
manipulate the cytosolic calcium concentration to 
study its role in obesity. 
 
Steroidal hormones are often considered as to 
increase in body weight. The steroidal hormones 
which are involved in the regulation of brain 
functions are called neurosteroids [25]. 
Progesterone is one such hormone liked to the 
pathophysiology of obesity by inducing the 
hyperphagia and eating disorder. Some reports 
suggest the use of progesterone‑containing 
preparations as a contraceptive or for hormone 
replacement therapy to cause substantial weight 
gain by causing hyperphagia and increased fat 
deposition [13,26]. Reports also suggest that 

progesterone can produce these effects by 
declining the serotonin level in the hypothalamic 
neurons which governs the feeding behaviour. 
Moreover, few reports suggest that progesterone 
can interact with the voltage-sensitive calcium 
channels in the neuronal circuit of the 
hypothalamus [27]. By observing all the above 
facts we have used progesterone as a source to 
induce obesity. 
 
Our study results demonstrated that 
progesterone at the dose of 10 mg/kg shown 
hyperphagia, which was partially reduced by the 
treatment with ethosuximide high dose but not by 
nifedipine or calcium carbonate treatment. This 
data suggests that the eating behaviour of the 
neurosteroids may be induced through the 

 
 

Fig. 5. Effect of calcium carbonate and calcium channels blockers on neurosteroid induced 
change in faecal lipid content 

Values are expressed as means ± SEM of five experiments. 
*Comparison of test and disease control with normal control 
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Fig. 6a. Normal control 
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s.c. 

 

 
 

 

Fig. 6c. Sibutramine (10 mg/kg, p.o.) + 

Progesterone, 10 mg/kg, s.c. 

 

Fig. 6d. Calcium Carbonate (50 mg/kg, p.o.) + 

Progesterone, 10 mg/kg, s.c. 

 

Fig. 6. Effect of calcium carbonate and calcium channels blockers on progesterone modulated 
histological changes of fat pad 

voltage gates of T-type calcium channels in the 
brain. This effect produced by the ethosuximide 
in a dose-dependent manner. Co-administration 
of sibutramine also reduced the hyperphagia 
induced by progesterone. Hyperphagia produced 
by progesterone through the progestin receptors 
by modulating the serotonin level of the 
hypothalamic serotonergic neurons [28]. 
Sibutramine inhibits the 5-HT re-uptake in the 
hypothalamic site which is involved in the feeding 
behavior; this suggests the possible interaction 
exists between progesterone and 5-HT. Because 
of this reason, sibutramine causes significant 
weight reduction. Weight reduction is also been 
observed in the calcium carbonate treated group. 
It has been stated that cytosolic calcium has 
been involved in regulating adipocyte 
differentiation and plays a vital role in the 
metabolic derangement [29]. As per the earlier 
literatures a sustained rise in intracellular Ca2+ 
has been shown to activate apoptotic cell death 
and that Ca2+ -mediated apoptosis can be 
induced in mature adipocytes [30,31]. The same 
might have happened in our study, high cytosolic 
Ca2+level more than the normal limits inhibits 
adipocyte differentiation, and triggered the 
apoptotic pathway in adipocytes which 
subsequently causes decreases in the 
accumulation of lipid drops [32]. This might be a 
possible explanation that calcium carbonate 
causes a decrease in body weight. Interestingly, 
L-type and T-type voltage-gated calcium 
channels have been reported to be present on 
adipocytes. Ethosuximide which is a selective T-

type calcium channel blocker has shown some 
reduction in body weight but not by Nifedipine. 
 
An increase in body temperature was observed 
in standard sibutramine treated and calcium 
carbonate treated groups. Treatment with 
calcium carbonate causes lipolysis and thus 
thermogenesis [33-36].  
 
Measurement of WAT and adiposity index 
considered as an important parameters in our 
study which was significantly decreased by the 
treatment of calcium carbonate which supports 
our above results.  
 
Faecal lipid content was also measured, which 
was found significantly high in calcium carbonate 
treated group. After oral administration calcium 
carbonate, excrete the lipid by the formation of 
insoluble calcium soaps and change the 
interfacial organization of the hydrolyzed lipids 
which are involved in the calcium-induced 
decline in fat digestion and absorption to 
increase in fecal fat excretion [37,38]. This 
protective effect was not been observed in any 
other of the test drugs. 
 

5. CONCLUSION 
 
Based upon the above discussion we conclude 
that calcium carbonate has significant anti-
obesity activity by its duel effects i.e. 
thermogenesis and by enhancing the lipid and fat 
excretion. A few more studies are required to 
establish a daily intake of calcium to avoid its 
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harmful effects. T-type calcium channel blocker 
(ethosuximide) has also shown some protection 
against obesity induced by neurosteroid by 
reducing food intake and hence decrease in body 
weight, while at our laboratory settings N-type 
calcium channel nifedipine has not offered any 
protection.   
 

CONSENT 
 
It is not applicable. 
 

ETHICAL APPROVAL 
 
Animal Ethic committee approval has been 
collected and preserved by the author(s). 
 
ACKNOWLEDGEMENT 
 
The author gratefully acknowledges the approval 
and the support of this research study by grant 
no. 8031-PHM-2018-3-9-F from the Deanship of 
Scientific Research at Northern Border 
University, Arar. Kingdom of Saudi Arabia. 
 

COMPETING INTERESTS 
 
Authors have declared that no competing 
interests exist. 
 

REFERENCES 
 
1. NCD Risk Factor Collaboration (NCD-

RisC). Worldwide trends in body-mass 
index, underweight, overweight, and 
obesity from 1975 to 2016: A pooled 
analysis of 2416 population-based 
measurement studies in 128.9 million 
children, adolescents, and adults. Lancet. 
2017;390(10113):2627-42. 

2. Skinner AC, Perrin EM, Skelton JA. 
Prevalence of obesity and severe obesity 
in US children, 1999-2014. Obesity (Silver 
Spring). 2016;24(5):1116-23. 

3. Quader Z, Gazmararian JA, McCullough 
LE. Obesity and understudied minority 
children: Existing challenges and 
opportunities in epidemiology. BMC 
Pediatr. 2019;19(1):1-4. 

4. Wu Y. Overweight and obesity in China. 
BMJ. 2006;333(7564):362-3. 

5. Ramachandran A, Snehalatha C. Rising 
burden of obesity in Asia. J Obes. 2010;8 
pages; 2010. 

6. Garvey WT, Ryan DH, Look M, Gadde 
KM, Allison DB, Peterson CA, Schwiers M, 

Day WW, Bowden CH. Two-year 
sustained weight loss and metabolic 
benefits with controlled-release 
phentermine/topiramate in obese and 
overweight adults (SEQUEL): A 
randomized, placebo-controlled, phase 3 
extension study. Am J ClinNutr. 2012;95 
(2):297-08. 

7.  Karlstad J, Sun Y, Singh BB. Ca (2+) 
signaling: An outlook on the 
characterization of Ca (2+) channels and 
their importance in cellular functions. 
AdvExp Med Biol. 2012;740:143-57. 

8. Vasconcelos LH, Souza IL, Pinheiro LS, 
Silva BA. Ion Channels in Obesity: 
Pathophysiology and potential therapeutic 
targets. Front Pharmacol. 2016;30(7):        
58. 

9. Keller C, Larkey L, Distefano JK, Boehm-
Smith E, Records K, Robillard A, Veres S, 
Al-Zadjali M, O'Brian AM. Perimenopausal 
obesity. J Womens Health (Larchmt). 
2010;19(5):987-96. 

10. Chidrawar VR, Patel KN, Sheth NR, 
Shiromwar SS, Trivedi P. Antiobesity 
effect of Stellaria media against drug 
induced obesity in Swiss albino mice. Ayu. 
2011;32(4):576-84. 

11. Poston WS, Foreyt JP. Sibutramine and 
the management of obesity Expert. Opin 
Pharmacother. 2004;5(3):633-42.   

12. Chidrawar VR, Racharla V,Chitme HR, 
Patel NJ, Jivani NP. Possible role of K+ 
channel modulators against obesity 
induced by neurosteroids in female mice. 
An International Journal of Advances in 
Pharmaceutical Sciences. 2014;1(5): 
1834-43. 

13. Kaur G, Kulkarni SK. Evidence for 
serotonergic modulation of progesterone-
induced hyperphagia, depression and 
algesia in female mice. Brain Res. 2002; 
943(2):206-15. 

14. Karnad AS, Patil PA, Majagi SI, Calcium 
enhances anti-inflammatory activity of 
aspirin in albino rats. Indian J Pharmacol, 
2006;6(38):397-402. 

15. Iwai M, Kanno H, Inaba S, Senba I, Sone 
H, Nakaoka H, Horiuchi M. Nifedipine, a 
calcium-channel blocker, attenuated 
glucose intolerance and white adipose 
tissue dysfunction in type 2 diabetic KK-
A(y) mice. Am J Hypertens. 2011;24(2): 
169-74. 

16. Sang L, Zheng T, Min L, Zhang X, Ma X, 
Entenman S, Su Y, Zheng Q. 
Otoprotective effects of ethosuximide in 



 
 
 
 

Chidrawar and Ali; JPRI, 32(7): 60-71, 2020; Article no.JPRI.57350 
 
 

 
71 

 

NOD/LtJ mice with age-related hearing 
loss. Int J Mol Med. 2017;40(1):146-154. 

17. Chidrawar VR, Racharla V,Chitme HR, 
Patel NJ, Jivani NP. Possible role of K+ 
channel modulators against obesity 
induced by neurosteroids in female mice. 
An International Journal of Advances in 
Pharmaceutical Sciences. 2014;1(5); 
1834-1843. 

18. Chidrawar VR, Patel KN, Shiromwar SS, 
Kshirsagar AD. Exploiting anti-obesity 
mechanism of Clerodendrumphlomidis 
against two different models of rodents. Int 
J Green Pharm. 2011; 3 (5):216-28. 

19. Chidrawar VR, Patel KN. Chitme HR. 
Shiromwar SS. Pre-clinical evolutionary 
study of Clerodendrum phlomidis as an 
antiobesity agent against high fat diet 
induced C57BL/6J mice. Asian Pac J Trop 
Biomed. 2012;2(1):1509-19. 

20. Kraus D, Yang Q, Kahn BB. Lipid 
Extraction from Mouse Feces. Bio Protoc. 
2015;5(1):1-5. 

21. Zhai M, Yang D, Yi W, Sun W. 
Involvement of calcium channels in the 
regulation of adipogenesis. Adipocyte. 
2020;9(1):132-41.     

22. Boron WF, Boulpaep EL. Intracellular pH 
regulation in the renal proximal tubule of 
the salamander. Basolateral HCO3- 
transport. J Gen Physiol. 1983;81(1):53-
94. 

23. Takahashi A, Camacho P, Lechleiter JD, 
Herman B. Measurement of intracellular 
calcium. Physiol Rev. 1999;79(4):1089-
125. 

24. Berridge MJ, Bootman MD, Roderick HL. 
Calcium signalling: dynamics, homeostasis 
and remodelling. Nat Rev Mol Cell Biol. 
2003;4(7):517-29. 

25. Melcangi RC, Panzica GC Neuroactive 
steroids: Old players in a new game. 
Neuroscience. 2006;138(3):733-9. 

26. Amatayakul K, Sivasomboon B, 
Thanangkul O. A study of the mechanism 
of weight gain in medroxyprogesterone 
acetate users. Contraception. 1980;22(6): 
605-22. 

27. Luoma JI, Kelley BG, Mermelstein PG. 
Progesterone inhibition of voltage-gated 
calcium channels is a potential 
neuroprotective mechanism against 
excitotoxicity. Steroids. 2011;76(9):845-55. 

28. Bethea CL, Gundlah C, Mirkes SJ. 
Ovarian steroid action in the serotonin 
neuronal system of macaques, Novartis 
Found. Symposium. 2000;230:112‑33. 

29. Orrenius S, Zhivotovsky B, Nicotera P. 
Regulation of cell death: The calcium-
apoptosis link. Nat Rev Mol Cell Biol. 
2003;4(7):552-65. 

30. Sergeev IN. 1, 25-Dihydroxyvitamin D3 
induces Ca2+-mediated apoptosis in 
adipocytes via activation of calpain and 
caspase-12. BiochemBiophys Res 
Commun. 2009;19;384(1):18-21. 

31. Sergeev IN, Song Q. High vitamin D and 
calcium intakes reduce diet-induced 
obesity in mice by increasing adipose 
tissue apoptosis. MolNutr Food Res. 2014; 
58(6):1342-8. 

32. Shi H, Halvorsen YD, Ellis PN, Wilkison 
WO, Zemel MB. Role of intracellular 
calcium in human adipocyte differentiation. 
Physiol Genomics. 2000;3(2):75-82.  

33. Srivastava S, Veech RL. Brown and Brite: 
The Fat Soldiers in the Anti-obesity Fight. 
Front Physiol. 2019;10:38. 

34. Kissig M, Shapira SN, Seale P. Snap Shot: 
brown and beige adipose thermogenesis. 
cell. 2016;166(1):258-258. 

35. Cohen P, Spiegelman BM. Brown and 
Beige Fat: Molecular Parts of a 
Thermogenic Machine. Diabetes. 2015;64 
(7):2346-51.  

36. Shapses SA, Heshka S, Heymsfield SB. 
Effect of calcium supplementation on 
weight and fat loss in women. J Clin 
Endocrinol Metab. 2004;89(2):632-7. 

37. Torcello-Gómez A, Boudard C, Mackie 
AR. Calcium alters the interfacial 
organization of hydrolyzed lipids during 
intestinal digestion. Langmuir. 2018;34 
(25):7536-7544.  

38. Dao MC, Clément K. Gut microbiota and 
obesity: Concepts relevant to clinical care. 
Eur J Intern Med. 2018;48:18-24. 

 

© 2020 Chidrawar and Ali; This is an Open Access article distributed under the terms of the Creative Commons Attribution 
License (http://creativecommons.org/licenses/by/4.0), which permits unrestricted use, distribution, and reproduction in any 
medium, provided the original work is properly cited. 
 
 



 
 
 
 

Chidrawar and Ali; JPRI, 32(7): 60-71, 2020; Article no.JPRI.57350 
 
 

 
72 

 

  

Peer-review history: 
The peer review history for this paper can be accessed here: 

http://www.sdiarticle4.com/review-history/57350 


