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ABSTRACT 

The present investigation focuses the use of Lagenaria siceraria  in reduction of Carbamezapine 

induced hyperlipidemia. LSFJ and CBZ were given orally for 90 days to both genders and blood 

sample were analyses for lipid profile. Significantly high values of cholesterol were observed in 

both genders of rabbits treated with CBZ, whereas high values of LDL and high value of HDL 

were observed in male and female rabbits respectively. The LSFJ showed increased HDL and 

decreased in total cholesterol and triglycerides (P<0.0001) in both genders. Concurrent 

administration of LSFJ with CBZ showed increased HDL and decreased LDL and triglycerides 

in female subjects whereas decreased triglycerides were observed in males. 

These results shows that CBZ induced hyperlipedimia were more significant in females which 

may leads to high risk of atherosclerosis. The adjuvant therapy of LSFJ may be considered to 

lower the hyperlipedimia accociated with chronic treatment with antiepileptic drugs. 
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INTRODUCTION 

A lifelong therapy is required in epileptic 

patient, a prolonged treatment has some 

unwanted effects. Several reports have 

already showed that an antiepileptic drugs 

(AEDs) increased cholesterol and lipoprotein 

in serum. There is an increased risk of 

atherosclerosis associated with high serum 

level of cholesterol and lipoproteins [1]. 
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Thereforea careful monitoring of serum lipid 

profile and a lipid lowering diet is necessary 

in patients taking carbamezapine for long 

term therapy.  

Lagenaria siceraria (Mol.)fruit known as 

bottle gourd or lauki, used as a food in 

Pakistan. It has cardioprotective, general 

tonic and diuretic properties which may be 

due to the presence of its phytochemicals 

included alkaloids, cardiac glycoside, 

saponins, tannins, flavinoids and phytosterols 

[2]. Traditionally this fruit along seeds is 

used without epicarp and found to be a good 

source of choline, vitamin B complex, fibers, 

and proteins [3]. Literature also reported that 

L.sicerariahave more soluble dietary fibers 

(SDF) than insoluble cellulose fibers (ICF), 

SDF have property to lowers the cholesterol 

due to the pectin as a component in SDF of 

L. siceraria fruits [4]. 

A few prospective studies with the increased 

in lipid profile associated with antiepileptic 

drugs (mainly carbamezapine, phenytoin, and 

Phenobarbital) with gender related 

differences of serum lipid levels have been 

evaluated. Hindi et al., found a significant 

increased in LDL-C in females, whereas, 

Calandre et al., only observed an increased in 

males. Isojarvi et al., and Sudhop et al., 

found significantly higher LDL-C 

concentrations in both sexes compared with a 

control group[5-8]. 

MATERIAL AND METHOD: 

Animal 

Healthy adult rabbits of a local strain 

(Oryctolagus cuniculus) with an initial 

weight of 1 kg were housed in stainless cages 

under standard laboratory condition (light 

period: 8:00 am to 8:00 pm, 21±2°C, relative 

humidity 55%, green fodder and water were 

available ad libitum), at animal house of 

Dow University of Health Sciences, Karachi. 

Rabbits were divided into eight groups (n=8),  

Group I: Control Male 

Group II : Control Female 

Group I – A: Treated with Carbamezapine 

(CBZ) 

Group I – B: Treated with Lagenaria 

siceraria Fruit Juice (LSFJ). 

Group I – C: Treated with combination of 

Carbamezapine and Lagenaria siceraria 

Fruit Juice (CBZ + LSFJ). 

Group II – A: Treated with Carbamezapine 

(CBZ) 

Group II – B: Treated with Lagenaria 

siceraria Fruit Juice (LSFJ).  

Group II – C: Treated with combination of 

Carbamezapine and Lagenaria siceraria 

Fruit Juice (CBZ + LSFJ). 

Dose 
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Drug was administrated orally for 90 days at 

interval of 24 hr at dose of carbamezapine 6 

mg/ml and fresh juice of whole fruit of 

L.siceraria was given at dose of 3.5 ml 

(240mg/kg). Physical behavior and signs of 

any sort of illness were observed daily.  

The initial weights of rabbits of all groups 

were around 1-1.3 kg before treatment. 

During experimental period, food consumed 

and weight gained by rabbits were recorded 

on 1st month, 2nd month and 3rd month of 

carbamezapine (CBZ) and combination of 

carbamezapine and L. siceraria (Mol.) (CBZ 

+ LSFJ). 

Biochemical studies 

For biochemical analysis, blood was 

collected directly from heart by cardiac 

puncture 10ml blood was dispensed into 

plain bottles, allowed to clot and centrifuged 

at 3500 rpm for 10 min. The clear sera 

aspirated off for biochemical evaluation viz; 

total cholesterol, high density lipoprotein 

cholesterol (HDL-C), low density lipoprotein 

cholesterol (LDL-C), very low density 

cholesterol (VLDL-C) and triglycerides (TG) 

using commercial kits obtained from Randox 

Laboratories, UK [9]. 

Statistical analysis 

ANOVA is applied on the data, subjected to 

one way analysis of variance for comparison 

among different groups. p>0.005 was 

considered as non-significant whereas, 

p<0.005 and p<0.0001 was considered as 

significant and highly significant values 

respectively. Values were expressed as mean 

± SEM (n=5). 

RESULTS AND DISCUSSION 

After 90 days of successful administration of 

drug, following results were obtained. In 

male and female rabbits, when treated with 

CBZ, 78% and 113% weight gained was 

observed respectively as compared with 

control. LSFJ treated group reduced weight 

57% and 76% in comparision with 

carbamezapine in male and female 

respectively. Group treated with LSFJ + 

CBZ, reduced weight observed was 75% in 

male and 85% in female in comparision with 

carbamezapine group. LSFJ may effective in 

obesity as well as maintain weight in longer 

use. 

Table 1 shows the effect of CBZ and LSFJ 

and combination of both drugs. The 

cholesterol value with CBZ treated group 

was highly increased as compared to control 

group(C=19 ± 1.22, CBZ=187 ± 0.63) with 

p<0.0001.In combination with CBZ +LSFJit 

gave a highly significant results p<0.0001 

(CBZ=187 ± 0.63, CBZ+ L. siceraria=31 ± 

0.71) decreased the value of total cholesterol 

in male rabbits. The level of triglycerides, 

HDL, LDL, and VLDL were significant high 
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values in carbamezapine group I

Where as a combination of CBZ + LSFJ 

reduced triglycerides, HDL, LDL, and VLDL 

value significantly. LSFJ shows its anti

hyperlipidimic effect with significant values 

(Table 1). 

Lipid profile of Group II (female) treated 

with carbamezapine and 

compared with control, it showed

carbamezapine significantly increased the 

Figure 1: Effects

Table 1 - Lipid lowering effect of Lagenaria

 
Cholesterol 
HDL Ratio 

Group I 
(Control) 

3.18 ± 0.08 

Group I – A (Carbamezapine) 9.8 ± 0.07HS 
Group I – B 

(LSFJ) 
3.5 ± 0.94NS 

Group I – C 
(Carbamezapine + LSFJ) 

2.2 ± 0.19+-HS

Values are expressed as mg/dl (Mean ± SEM)(n=5)
Results of groups treated with carbamazepine and LSFJ  are compared with control, whereas group

combination of Carbamazepine and LSFJ  are compared with the groups  for the purpose of statistical analysis.
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values in carbamezapine group I-A (Table 1). 

Where as a combination of CBZ + LSFJ 

reduced triglycerides, HDL, LDL, and VLDL 

shows its anti-

hyperlipidimic effect with significant values 

ipid profile of Group II (female) treated 

with carbamezapine and LSFJ  were 

compared with control, it showed that 

significantly increased the 

value of cholesterol, triglycerides, HDL,

LDL and VLDL (p<

show change in total cholesterol (

however it significantly reduced HDL, LDL,

VLDL (P<0.005) and triglycerides 

(P<0.0001). Results of Group II

LSFJ) showed highly significant reduction in 

total cholesterol, LDL

and VLDL (Table 2, figure 3a

Figure 1: Effects on body weight in gram during treatment 

 
 

Lagenaria siceraria with Anti-epileptic drug Carbamezapine o
rabbits 

Cholesterol 
 

Cholesterol Triglycerides HDL 

 19 ± 1.22 110 ± 1.67 6 ± 0.32 

 187 ± 0.63HS 141 ± 0.45S 19 ± 0.32HS 

 39 ± 2.50HS 64.2 ± 1.16HS 11.4 ± 0.51HS 

HS 31 ± 0.71HS 95 ± 2.00HS 14 ± 1.14NS 

Values are expressed as mg/dl (Mean ± SEM)(n=5) 
Results of groups treated with carbamazepine and LSFJ  are compared with control, whereas group

combination of Carbamazepine and LSFJ  are compared with the groups  for the purpose of statistical analysis.
NS - p>0.005 ; S - p>0.005 ; HS - p<0.0001. 
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lesterol, triglycerides, HDL, 

<0.0001). LSFJdid not 

total cholesterol (p>0.005) 

significantly reduced HDL, LDL, 

<0.005) and triglycerides 

<0.0001). Results of Group II-C (CBZ + 

highly significant reduction in 

LDL, triglycerides, HDL 

and VLDL (Table 2, figure 3a-c). 

 

epileptic drug Carbamezapine on lipid profile of male 

LDL VLDL 

12 ± 0.32 22 ± 0.71 

148 ± 0.71HS 28 ± 0.71S 

 24 ± 1.30HS 13.2 ± 0.66HS 

12 ± 0.71 19 ± 0.71NS 

Results of groups treated with carbamazepine and LSFJ  are compared with control, whereas group given the 
combination of Carbamazepine and LSFJ  are compared with the groups  for the purpose of statistical analysis. 

Carbamezapine

Lagenaria siceraria Fresh Juice

Carbamezapine + Lagenaria 
siceraria Fresh Juice
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Table 3 - Lipid lowering effect of Lagenaria

 
Cholesterol 
HDL Ratio 

Group II 
(Control) 

7  ± 0.51 

Group II – A 
(Carbamezapine) 

9.7±0.34 NS 

Group II – B 
(LSFJ) 

3.4±0.18HS 

Group II – C 
(Carbamezapine + LSFJ) 

2.2 ±0.15HS 

Values are expressed as 
Results of groups treated with carbamazepine and LSFJ  are compared with control, whereas group given the 

combination of Carbamazepine and LSFJ  are compared with the groups  for the purpose of statistical analysis.
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0
40
80

120
160
200
240

m
g/

dl

Male Rabbits

                                                                                                                             

 

Lipid lowering effect of Lagenaria siceraria with Anti-epileptic drug Carbamezapine on lipid profile of female 
rabbits. 

Cholesterol 
 

Cholesterol Triglycerides HDL 

78 ± 1.20 227 ± 11.35 11 ± 0.98

 372± 3.47HS 130± 6.19HS 38± 2.73HS

 80± 4.04NS 58± 5.00HS 23 ± 1.64

 55± 4.27HS 83± 3.39S 25 ± 1.63

Values are expressed as mg/dl (Mean ± SEM)(n=5) 
Results of groups treated with carbamazepine and LSFJ  are compared with control, whereas group given the 

combination of Carbamazepine and LSFJ  are compared with the groups  for the purpose of statistical analysis.
NS - p>0.005 ; S - p>0.005 ; HS - p<0.0001. 
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Carbamezapine on lipid profile of female 

 LDL VLDL 

11 ± 0.98 35 ± 2.51 45 ± 4.16 

HS 114± 4.79HS 58 ± 2.12S 

23 ± 1.64S 60± 4.78S 23 ± 2.08S 

25 ± 1.63S 22± 1.89HS 34 ± 3.17S 

Results of groups treated with carbamazepine and LSFJ  are compared with control, whereas group given the 
combination of Carbamazepine and LSFJ  are compared with the groups  for the purpose of statistical analysis. 

 

profile of male and female rabbits 

Female Rabbits
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Figure 3a: Effect of CBZ, LSFJ and its combination on Triglycerides of Male and Female Rabbits

Figure 3b & 3c: Effect of CBZ, LSFJ and its combination on LDL and HDL of male and female Rabbits

In this animal study, carbamezapine treated 

group of male and female rabbit showed its 

effect on lipid profile through increased

cholesterol concentration in

carbamezapine is P450enzyme inducer, 

P450microsomes metabolizes the 

carbamezapine, this enzyme also act on 

cholesterol and transformed 

acids. Thus a long term use of carbamezapine 

may compete with cholesterol in utilizing of 

                                                                                                                             

Figure 3a: Effect of CBZ, LSFJ and its combination on Triglycerides of Male and Female Rabbits
 

 
 
 
 
 
 
 
 
 

Effect of CBZ, LSFJ and its combination on LDL and HDL of male and female Rabbits
 

animal study, carbamezapine treated 

of male and female rabbit showed its 

effect on lipid profile through increased total 

cholesterol concentration in serum. As 

enzyme inducer, 

microsomes metabolizes the 

carbamezapine, this enzyme also act on 

 it into biliary 

acids. Thus a long term use of carbamezapine 

may compete with cholesterol in utilizing of 

enzymes which blocks its transformation in 

bile acids and as a result of reduced 

biotransformation of cholesterol it increased

the total serum cholesterol levels 

An increased in triglycer

commonly associated with a reduction in 

HDL and an increase in small dense LDL 

levels. Hypertriglyceridemia stimulates the 

enzymatic activity of cholesteryl ester 

transfer protein (CETP), which facilitates the 
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Figure 3a: Effect of CBZ, LSFJ and its combination on Triglycerides of Male and Female Rabbits 

Effect of CBZ, LSFJ and its combination on LDL and HDL of male and female Rabbits 

enzymes which blocks its transformation in 

bile acids and as a result of reduced 

tion of cholesterol it increased 

the total serum cholesterol levels [10]. 

in triglycer-rich lipoproteins is 

commonly associated with a reduction in 

DL and an increase in small dense LDL 

levels. Hypertriglyceridemia stimulates the 

enzymatic activity of cholesteryl ester 

transfer protein (CETP), which facilitates the 
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transfer of TG from TG-rich lipoproteins to 

HDL and LDL in exchange for cholesteryl 

esters. This leads to an increased in TG 

content of HDL and LDL[11].The increased 

in LDL concentration in both male and 

female rabbits may be due to the increased 

HMG-CoA reductase activity, which reflects 

the activity of mevalonic acid, a endogenous 

cholesterol but a retrospective data on human 

showed that there was no change in 

endogenous cholesterol ratio, it is likely to be 

induce by P450 enzyme[8]. Thus over 

expression of the microsomal triglyceride 

transfer protein has been shown to increased 

VLDL-APOB and VLDL-triglyceride 

secretion in the liver[12]. With 

carbamezapine there were increased LDL 

and total cholesterol in epileptic patients. 

There is a significant decreased in LDL in 

female rabbits in combination (CBZ + LSFJ) 

which indicated its high potential towards 

antihyperlipidimic activity. This could be due 

to the saponins, constituent of fruit L. 

siceraria binds with cholesterol in intestinal 

lumen for its decreased absorption thus 

causing reduced extra hepatic circulation 

[13]. Pectin, a soluble dietary fiber is also 

one of the constituent of fruit L. siceraria 

which may have a cholesterol lowering effect 

which blocks the cholesterol absorption and 

excrete it in stool [14]. 

There is a reported effect of anti 

hyperlipidimic activity of   L.sicerariaon 

total cholesterol, triglycerides and LDL with 

increased in HDL levels in rats [4]. 

Moreover, Lipid lowering effect is due to the 

presence of sterols in LSFJ campesterol, 

fucosterol, and fixed oil, which is considered 

as good source of mono- and polyunsaturated 

fatty acids and cardiac aglycones[15]. Serum 

levels of plant sterols are regulated by their 

dietary intake, intestinal absorption, and 

biliary secretion. They have been reported to 

correlate negatively with cholesterol 

synthesis and positively with cholesterol 

absorption [16]. Castro-Gago and Novo-

Rodriguez performed a prospective study 

which showed increased level of serum lipids 

due to antiepileptic drug are transient, 

reversible and influenced by low fat diet[17]. 

CONCLUSION 

Carbamezapine showed high lipidimic 

activity in both male and females rabbits 

especially in LDL ratio which may be one of 

the risk factor for atherosclerosis. LSFJ 

reduced LDL and total cholesterol in both 

gender therefore, reduced the risk of 

atherosclerosis and related disease. Plant 

proteins are considered as less 

hyperlipidemic than animal proteins hence 

very effective in to maintain weight. 

Therefore, a Co therapy with Lagenaria 
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siceraria (lipid lowering diet) with 

carbamezapine (drug) proves to be effective 

in obesity and has a protective effect in high 

cholesterol against the drugs which cause 

hyperlipidemia. 

REFRENCES 

[1] Nikolaos T, Stylianos G, Chryssoula 

N, Irini P, Christos M, Dimitrios T, 

Konstantinos P, Antonis T. The 

Effect of Long-Term Antiepileptic 

Treatment on Serum Cholesterol (Tc, 

Hdl, Ldl) and Triglyceride Levels in 

Adult Epileptic Patients on 

Monotherapy, Medical Science 

Monitor Basic Research,  2004,10,  

MT50-MT52. 

[2] Nainwal P, Dhamija K, Tripathi S. 

Study of Antihyperlipidemic Effect 

on the Juice of the Fresh Fruits of 

Lagenaria Siceraria, International 

Journal of Pharmacy and 

Pharmaceutical Sciences,  2011,3,  

88-90. 

[3] Kaur G, Wani V, Dave A, Jadhav P. 

Effect of Lagenaria Siceraria and 

Trigonella Foenum Graecum on Lipid 

Absorption and Excretion for 

Modulation of Lipid Profile, Sci. Int,  

2015,3, 18-24. 

[4] Ghule BV, Ghante MH, Saoji AN, 

Yeole PG. Hypolipidemic and 

Antihyperlipidemic Effects of 

Lagenaria Siceraria (Mol.) Fruit 

Extracts, Indian Journal of 

Experimental Biology,  2006,44,  

905-909. 

[5] Calandre E, Rodriguez‐Lopez C, 

Blazquez A, Cano D. Serum Lipids, 

Lipoproteins and Apolipoproteins a 

and B in Epileptic Patients Treated 

with Valproic Acid, Carbamazepine 

or Phenobarbital, Acta Neurologica 

Scandinavica,  1991,83,  250-253. 

[6] Hindi A, Al-Shamma G, Al-Jadiry A, 

Zaidan Z, Al-Hussainy T. Serum 

Lipids in Epileptic Patients Receiving 

Carbamazepine; Effect of Age, Sex 

and Serum Concentration, Medical 

Science Research,  1989,17,  155-

156. 

[7] Isojärvi JI, Pakarinen AJ, Myllylä 

VV. Serum Lipid Levels During 

Carbamazepine Medication: A 

Prospective Study, Archives of 

Neurology,  1993,50,  590-593. 

[8] Sudhop T, Bauer J, Elger C, 

Bergmann KV. Increased 

High‐Density Lipoprotein Cholesterol 

in Patients with Epilepsy Treated with 

Carbamazepine: A Gender‐Related 

Study, Epilepsia,  1999,40,  480-484. 



Mehjabeen et al                                                                                                                             Research Article 
 

 
2463 

IJBPAS, October, 2016, 5(10) 

[9] Mcgowan M, Artiss JD, Strandbergh 

DR, Zak B. A Peroxidase-Coupled 

Method for the Colorimetric 

Determination of Serum 

Triglycerides, Clinical Chemistry,  

1983,29,  538-542. 

[10] Luoma P, Sotaniemi E, Pelkonen R, 

Myllylä V. Plasma High-Density 

Lipoprotein Cholesterol and Hepatic 

Cytochrome P-450 Concentrations 

in Epileptics Undergoing 

Anticonvulsant Treatment, 

Scandinavian Journal of Clinical 

and Laboratory Investigation,  

1980,40,  163-167. 

[11] Nordestgaard BG, Varbo A. 

Triglycerides and Cardiovascular 

Disease, The Lancet,  2014,384,  

626-635. 

[12] Tietge UJ, Bakillah A, Maugeais C, 

Tsukamoto K, Hussain M, Rader 

DJ. Hepatic Overexpression of 

Microsomal Triglyceride Transfer 

Protein (Mtp) Results in Increased 

in Vivo Secretion of Vldl 

Triglycerides and Apolipoprotein B, 

Journal of Lipid Research,  1999,40,  

2134-2139. 

[13] Sidhu GS, Oakenfull DG. A 

Mechanism for the 

Hypocholesterolaemic Activity of 

Saponins, British Journal of 

Nutrition,  1986,55,  643-649. 

[14] Sannoumaru Y, Shimizu J, 

Nakamura K, Hayakawa T, Takita 

T, Innami S. Effects of Semi-

Purified Dietary Fibers Isolated 

from Lagenaria Siceraria, Raphanus 

Sativus and Lentinus Edodes on 

Fecal Steroid Excretions in Rats, 

Journal of Nutritional Science and 

Vitaminology,  1996,42,  97-110. 

[15] Cleghorn C, Skeaff C, Mann J, 

Chisholm A. Plant Sterol-Enriched 

Spread Enhances the Cholesterol-

Lowering Potential of a Fat-Reduced 

Diet, European Journal of Clinical 

Nutrition,  2003,57,  170-176. 

[16] Miettinen TA, Tilvis RS, Kesäniemi 

YA. Serum Plant Sterols and 

Cholesterol Precursors Reflect 

Cholesterol Absorption and Synthesis 

in Volunteers of a Randomly Selected 

Male Population, American Journal of 

Epidemiology,  1990,131,  20-31. 

[17] Castro-Gago M, Novo-Rodríguez MI, 

Blanco-Barca MO, De Cortázar AU-R, 

Rodríguez-García J, Rodríguez-Segade 

S, Eirís-Puñal J. Evolution of Serum 

Lipids and Lipoprotein (a) Levels in 

Epileptic Children Treated with 

Carbamazepine, Valproic Acid, and 

Phenobarbital, Journal of Child 

Neurology,  2006,21,  48-53. 


