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INTRODUCTION 

Obesity is a public health problem that is becoming a 

pandemic worldwide. It is defined as a metabolic 

disorder characterized by excessive fat accumulation in 

the body due to energy intake exceeding energy 

expenditure.
[1]

 This accumulation of fat in tissues 

increases the risk of numerous pathologies such as 

diabetes, hypercholesterolemia, and hypertension.
[2]

 A 

diagnosis of a body mass index greater than 30 kg/m2 in 

men indicates obesity. Worldwide, since the 1980s, the 

prevalence of obesity has more than doubled, and today, 

nearly one in ten adults is obese.
[3]

 The number of adults 

in 2008 who were overweight was 1.46 billion, with 205 

million men and 297 million women obese.
[4]

 The 

African continent is also affected by this pandemic, but 

especially among children. According to,
[5]

 in 2019 the 

continent was home to 24% of children under 5 years of 

age who were overweight in the world. Studies carried 

out by.
[6]

 in the school environment in Côte d'Ivoire 

showed a prevalence of 5%. They observed 4% of 

subjects who were overweight, 39% who were 

underweight, 25% who were thin, and 27% who were 

normal. The first recommendations to prevent or manage 

obesity are firstly a modification of nutritional habits 

(low fat, sugar and sodium content), regular exercise and 

finally, drug treatment with conventional products. 

However, drug treatment has shown that safety, 

inefficacy, tolerability and significant adverse effects of 

currently available anti-obesity drugs occur during long-

term use.
[7,8]

 It is in this context that plants have become 

an interesting alternative for our populations to alleviate 

several pathologies such as obesity. It is in this 

perspective that we undertook to study the effect of the 

aqueous extract of the leaves of Lippia multiflora 

(Verbenaceae), a plant of the Ivorian pharmacopoeia, on 

the prevention of obesity. Concretely, it is a question of 

studying the potential effect of this extract on clinical 

biochemical markers, in rats made obese by a 

hypercaloric diet. 

 

MATERIALS 

Plant Material 

The plant material consisted of the leaves of Lippia 

multiflora Moldenke (Verbenaceae). They were 

harvested in Daloa (central-west region of Côte d'Ivoire) 

during the semi-rainy season in 2025. 
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ABSTRACT 

Obesity has become a serious public health problem, with modern treatment being lengthy and costly, often 

inaccessible to all patients. Traditional medicine therefore offers an important alternative for low-income 

populations. The objective of this study was to evaluate the effect of Lippia multiflora aqueous extract on obesity 

prevention through biochemical parameters indicative of obesity. We therefore administered the aqueous extract 

of this plant at doses of 200 and 400 mg/kg bw to rats made obese by a high-calorie diet composed of sucrose and 

paraffin oil for 28 days. The extract at these different doses showed a decrease in biochemical parameters such as 

triglycerides, total cholesterol, and LDL cholesterol, associated with an increase in HDL cholesterol. These 

parameters had opposite kinetics after administration of the high-calorie diet. These observed changes were 

significant at doses of 200 and 400 of the extract. Ultimately, Lippia multiflora possesses anti-obesity effects, 

allowing it to prevent the onset of obesity due to a high-calorie diet by stabilizing biochemical parameters. 
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Animal Material 

The experiments involved albino rats of the species 

Ratus norvegicus, of the Wistar strain. They were eight 

(8) to twelve (12) weeks old and weighed between 154 

and 218 g. These animals, from the animal facility of the 

Faculty of Biosciences at Félix Houphouet-Boigny 

University (Cocody, Abidjan), were acclimated to the 

Animal Physiology Laboratory (Félix Houphouet-

Boigny University) where the experiments took place. 

They were kept under standard conditions: 12 hours of 

light and 12 hours of darkness, at room temperature, with 

free access to food and water. 

 

METHODS 

Extraction of the Total Aqueous Extract of Lippia 

Multiflora Leaves 

One hundred grams (100 g) of Lippia multiflora leaf 

powder are decocted in one liter of distilled water. After 

mixing with magnetic stirring, the decoction is filtered 

twice (using cotton wool and Wattmann paper). The 

filtrate is evaporated at 65°C using a rotary evaporator 

and dried at 45°C in an oven. The method used is that 

of.
[9]

 

 

Preventive Effect of the Aqueous Extract of Lippi 

Multiflora Leaves on Obesity Induced by a High-Calorie 

Diet in Rats 

We implemented this method based on the studies of.
[10]

 

The aim was to preventatively treat a metabolic disorder 

caused by a high-calorie diet composed of 30% sucrose 

and refined palm oil. We divided the rats into five (5) 

groups of six (6) rats each and then treated them by 

gavage (oral route) with different products: 

Group 1: Rats given distilled water at a dose of 5 mL/kg 

bw; 

Group 2: Rats given distilled water (5 mL/kg bw) + the 

solution (30% sucrose at 10 mL/kg bw + refined palm oil 

at 10 mL/kg bw); 

Group 3: Rats given metformin (Glyferon*) at a dose of 

0.1 mg/kg bw + the solution (30% sucrose at 10 mL/kg 

bw + refined palm oil at 10 mL/kg bw); 

Batch 4 and 5 (batches tested): Rats having received 

respectively the aqueous extract at doses of 200 and 400 

mg/Kg of bw + the solution (sucrose at 30% at 10 

mL/Kg, bw + refined palm oil at 10 mL/Kg, bw). 

 

Blood and Organ Collection 

Blood samples were collected from all rats at the 

beginning (D0) and at the end of the experiment (28 

days). After a 12-hour fast, venous blood was collected 

from the retroorbital sinus of each animal's eye using a 

sterile Pasteur pipette. A blood sample (approximately 2 

mL) was then collected and immediately placed in dry 

tubes for biochemical analyses.
[11]

 LDL cholesterol 

levels were calculated using the following formula used 

by.
[10]

 

LDL = total cholesterol − HDL cholesterol − triglyceride 

/ 5. 

 

 

Statistical Analysis 

Data were expressed as the mean followed by the 

standard error of the mean (M ± SEM). Analysis of 

variance (ANOVA 1) was applied to the results to assess 

the effects of the different treatments at the 5% statistical 

significance level. This multiple comparison test was 

used to compare means. Graph Pad Prsim 8.0 software 

(San Diego, California, USA) was used for statistical 

analysis. 

 

RESULTS 

Effect of the extract on biochemical parameters 

Effect of the extract on Triglycerides 

A significant increase in the concentration of 

triglycerides was observed in the group fed only with the 

high-calorie diet (from 1.5 ± 0.2 to 1.9 ± 0.1 g/L) 

compared to the concentration of triglycerides in the rats 

in the control group (from 1.6 ± 0.4 to 1.65 ± 0.3 g/L). 

 

As for the triglyceride concentrations of rats receiving 

the high-calorie diet and the aqueous extract of Lippia 

multiflora at different doses (200 and 400 mg/kg), they 

underwent slight increases (from 1.5 ± 0.1 to 1.62 ± 0.2 

and 1.61 ± 0.5 to 1.68 ± 0.3 g/L) compared to those of 

rats in the group that received only the high-calorie diet. 

The same kinetics of action were observed in group 2 

(see Figure 1).  

 

Effect of the extract on total cholesterol 

The total cholesterol concentration of rats fed only the 

high-calorie diet (group 2) (0.47 ± 0.1 to 1.41 ± 0.2 g/L) 

increased more than the total cholesterol concentration in 

rats in group 1 (0.48 ± 0.1 to 0.56 ± 0.1 g/L) that were 

not fed the high-calorie diet. This difference in the 

increases in mean values of total cholesterol 

concentrations was significant. 

 

Serum total cholesterol concentrations in rats receiving 

both the high-fat diet and the aqueous extract of Lippia 

multiflora at different doses (200 and 400 mg/kg) 

showed significantly significant decreases (from 0.46 ± 

0.4 to 0.74 ± 0.3 g/L and from 0.47 ± 0.2 to 0.61 ± 0.2 

g/L). The same kinetics of action were observed in batch 

2 (Figure 2). 

 

Effect of the extract on HDL cholesterol 

The HDL cholesterol concentration of rats in group 2 fed 

the high-calorie diet (from 0.16 ± 0.06 to 0.10 ± 0.04 

g/L) decreased significantly more than that of rats in the 

control group (from 0.15 ± 0.02 to 0.14 ± 0.17 g/L) 

between the day before the experiment and the day the 

experiment ended. Furthermore, HDL-cholesterol 

concentrations in rats receiving the high-calorie diet and 

treated with the aqueous extract of Lippia multiflora at 

different doses (200 and 400 mg/kg) showed 

significantly increased (from 0.15 ± 0.04 to 0.19 ± 0.02 

and 0.16 ± 0.04 to 0.22 ± 0.02) between the beginning 

and the end of the experiment. The same kinetics of 

action were observed in batch 2 (Figure 3). 
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Effect of the extract on LDL-cholesterol 

The LDL-C concentration in group 2 fed the high-fat diet 

increased significantly (0.25 ± 0.5 to 0.98 ± 0.4 g/L), 

while the serum LDL-cholesterol concentration 

decreased in group 1 (0.24 ± 0.3 to 0.26 ± 0.1 g/L) 

between before and after the experiment. As for the 

LDL-cholesterol concentrations in the blood of rats 

receiving the high-fat diet and the aqueous extract of 

Lippia multiflora at different doses (200 and 400 mg/kg), 

they obtained respective significant decreases (0.25 ± 0.3 

to 0.21 ± 0.4 g/L and 0.25 ± 0.2 to 0.21 ± 0.3 g/L) in 

contrast to the LDL-cholesterol concentration values of 

rats in batch 2 (high-fat diet only). The same kinetics of 

action are observed in batch 2 (Figure 4). 

Effect of the extract on blood glucose 

The blood glucose levels of rats in the group fed only the 

high-calorie diet increased significantly (from 0.58 ± 

0.06 to 1.34 ± 0.04 g/L) compared to the blood glucose 

levels of rats in the control group (0.55 ± 0.06 to 0.57 ± 

0.04 g/L). As for the blood glucose values of rats 

receiving the high-calorie diet and the aqueous extract of 

Lippia multiflora at different doses (200 and 400 mg/kg), 

they had significant increases (0.51 ± 0.06 to 0.81 ± 0.07 

g/L and 0.52 ± 0.06 to 0.78 ± 0.04 g/L) as well as those 

of rats in batch 2. The same kinetics of action were 

observed in batch 2 (figure 5). 
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Figure 1: Influence of the extract on triglyceride concentrations in rats. 

 

Values are presented as the mean followed by the 

standard error of the mean (SEM), for each group (n = 

6). a: comparison of the control group (group 1) to the 

high-calorie diet group (group 2); k: comparison of 

groups 3, 4, and 4 to the high-calorie diet group (group 

2); *p < 0.05: significant difference; Group 1: control on 

the normal diet; Group 2: control on the diet with sucrose 

solution and paraffin oil; Group 3: group on the Glyferon 

diet* + sucrose solution and paraffin oil; Group 4: group 

on the diet with the 200 mg/kg extract + sucrose solution 

and paraffin oil bw; Batch 5: batch on diet with extract 

400 mg/kg + sucrose solution and paraffin oil b.w., D: 

day.

 

 
Figure 2: Influence of the extract on total cholesterol concentrations in rats. 

 

Values are presented as the mean followed by the 

standard error of the mean (SEM), for each group (n = 

6). a: comparison of the control group (group 1) to the 

fatty diet group (group 2); k: comparison of groups 3, 4, 

and 4 to the fatty diet group (group 2); m: comparison 

between groups 3, 4, and 5; *p < 0.05, **p < 0.01: 

significant difference; Group 1: control on the normal 

diet; Group 2: control on the diet with sucrose solution 

and paraffin oil; Group 3: group on the Glyferon diet* + 

sucrose solution and paraffin oil; Group 4: group on the 

diet with the 200 mg/kg extract + sucrose solution and 

paraffin oil bw; Batch 5: batch on diet with extract 400 

mg/kg + sucrose solution and paraffin oil b.w., D: day. 

 

ak* 
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Figure 3: Influence of the extract on HDL-c cholesterol concentrations in rats. 

 

HDL-c: HDL cholesterol; values are presented as the 

mean followed by the standard error of the mean (SEM), 

for each group (n = 6). a: comparison of the control 

group (group 1) to the fatty diet group (group 2); k: 

comparison of groups 3, 4 and 4 to the fatty diet group 

(group 2); *p < 0.05: significant difference; Group 1: 

control on normal diet; Group 2: control on diet with 

sucrose solution and paraffin oil; Group 3: group on 

Glyferon diet* + sucrose solution and paraffin oil; Group 

4: group on diet with extract 200 mg/kg + sucrose 

solution and paraffin oil bw; Batch 5: batch on diet with 

extract 400 mg/kg + sucrose solution and paraffin oil 

b.w., D: day 

 

 
Figure 4: Influence of the extract on LDL-C cholesterol concentrations in rats. 

 

Values are presented as the mean followed by the 

standard error of the mean (SEM), for each group (n = 

6). a: comparison of the control group (group 1) to the 

fatty diet group (group 2); k: comparison of groups 3, 4, 

and 4 to the fatty diet group (group 2); *p < 0.05; **p < 

0.01: significant difference; Group 1: control on the 

normal diet; Group 2: control on the diet with sucrose 

solution and paraffin oil; Group 3: group on the Glyferon 

diet* + sucrose solution and paraffin oil; Group 4: group 

on the diet with the 200 mg/kg extract + sucrose solution 

and paraffin oil bw; Batch 5: batch on diet with extract 

400 mg/kg + sucrose solution and paraffin oil b.w., D: 

day. 

 

 
Figure 5: Influence of the extract on blood glucose levels in rats. 
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Values are presented as the mean followed by the 

standard error of the mean (SEM), for each group (n = 

6). a: comparison of the control group (group 1) to the 

fatty diet group (group 2); k: comparison of groups 3, 4, 

and 4 to the fatty diet group (group 2); m: comparison 

between groups 3, 4, and 5; *p < 0.05; **p < 0.01: 

significant difference Group 1: control on the normal 

diet; Group 2: control on the diet with sucrose solution 

and paraffin oil; Group 3: group on the Glyferon diet* + 

sucrose solution and paraffin oil; Group 4: group on the 

diet with the 200 mg/kg extract + sucrose solution and 

paraffin oil bw; Batch 5: batch on diet with extract 400 

mg/kg + sucrose solution and paraffin oil b.w., D: day. 

 

DISCUSSION 

Our results showed significant increases in serum 

concentrations of triglycerides, total cholesterol, LDL 

cholesterol, and blood glucose, and a significant decrease 

in HDL cholesterol concentrations in rats fed only the 

high-calorie diet. These results are consistent with the 

work of,
[10]

 who observed significant changes in these 

parameters after rats were placed on a high-calorie diet. 

Also, the findings of
[12]

 after studies in a group of 

adolescents recruited with high BMIs confirmed a state 

of obesity by discovering elevated concentrations of total 

cholesterol, LDL cholesterol, and triglycerides in the 

blood serum samples. According to,
[13]

 an increase in the 

levels of total cholesterol, triglycerides, LDL-cholesterol 

and a concomitant decrease in HDL-cholesterol are 

characteristic of dyslipidemia. On the other hand, serum 

lipid parameters and blood glucose had opposite kinetics 

in rats that were fed simultaneously with the high-fat diet 

and Lippia multiflora extract. The aqueous extract of 

Lippia multiflora leaves at these different doses therefore 

significantly decreased the serum concentrations of 

triglyceride, total cholesterol, LDL-cholesterol, glucose 

and increased the concentrations of HDL-cholesterol in 

rats fed with the high-calorie diet and treated with the 

extract during the 28 days of the experiment. These 

results are in agreement with those of
[14]

 with the 

aqueous extract of Nigella sativa in Psammomys obesus, 

of
[15]

 with carob powder and
[10]

 with the aqueous extract 

of Tetracera potatoria leaves in rats.
[16]

 studies showed 

the presence of saponosides, tannins, flavonoids, 

alkaloids and phenols in the leaves of Lippia multiflora. 

Indeed, the flavonoids present in the aqueous extract of 

Lippia multiflora according to
[17]

 may be responsible for 

the antioxidant effects observed in rats subjected to a 

high-calorie diet. Indeed, flavonoids inhibit the presence 

of free radicals and oppose the oxidation of 

macromolecules such as proteins.
[18]

 Saponosides, 

tannins, and flavonoids are important anti-obesity 

substances due to their role as dietary antioxidants in 

preventing oxidative damage in living systems
[19]

 mainly 

in the regulation of adipose tissue. They also inhibit the 

growth of 3T3-L1 preadipocytes in vitro, induce 

adipocyte apoptosis, and inhibit lipid accumulation
[20,21]

 

and inhibit the uptake of pancreatic lipase and fatty acids 

in vivo. 

 

CONCLUSION 

The high-calorie diet induced obesity in rats over a 

period of twenty-eight (28) days. This observation 

validates the hypothesis of an obesogenic effect of this 

diet. This diet caused lipid metabolism disturbances 

through hypercholesterolemia and hyperglycemia in rats. 

 

The results of the experiment conducted on rats 

subjected to the same high-calorie diet demonstrated a 

beneficial effect of the aqueous extract of Lippia 

multiflora leaves by correcting the concentrations of total 

cholesterol, glucose, triglycerides, LDL-C, and HDL-C. 

 

Our results therefore confirm the anti-obesity effect of 

the aqueous extract of Lippia multiflora leaves. This 

effect could be due to the chemical compounds contained 

in Lippia multiflora leaves. 

 

Competing interests : The authors declare that there are 

no competing interests.  

 

ACKNOWLEDGEMENTS : We thank the laboratory 

director of Animal Physiology of Félix Houphouet 

Boigny university for carrying out our studies. 

 

REFERENCE 

1. Liu Y, Sun M, Yao H, Liu Y, Gao R. Herbal 

Medicine for the Treatment of Obesity: An 

Overview of Scientific Evidence from 2007 to 2017. 

Evid. Based. Complement. Alternat. Med., 2017; 

8943059.  

2. Matta J, Zins M, Laure FPA, Carette C, Ozguler A, 

Goldberg M, Czernichow S. Unité Cohortes 

épidémiologiques en population, UMS 11 Inserm-

Université Versailles-Saint Quentin, Villejuif, 

France, 2016; 123-134. 

3. WHO. Obesity and overweight factsheet. March, 

2011. 

http://www.who.int/mediacentre/factsheets/fs311/en/

index.html, 2011;1-5. 

4. Finucane MM, Stevens GA, Cowan MJ, et al. 

National, regional, and global trends in body mass 

index since 1980 : systematic analysis of health 

examination surveys and epidemiological studies 

with 960 country-years and 9.1 million participants. 

Lancet, 2011; 377: 557-67.  

5. WHO. Principaux repères: Obésité et surpoids. Dans 

: OMS. [Consulté le 10 juillet 2024]. 

https://www.who.int/fr/news-room/fact-

sheets/detail/obesity-and-overweight, 2024; 5-8. 

6. Kramoh KE, N’goran YNK, Aké-Traboulsi E, Boka 

BC, Harding DE, Koffi DBJ, Koffi F, Guikahue 

MK. Prévalence de l’obésité en milieu scolaire en 

Côte d’Ivoire. Ann. Cardiol. Angeiol, 2012; 61(3): 

145-149.  

7. Bahmani M, Eftekhari Z, Saki K, Fazeli-Moghadam 

E, Jelodari M, Rafieian-Kopaei M. Obesity 

Phytotherapy: Review of Native Herbs Used in 

Traditional Medicine for Obesity. J Evid Based 

Complementary Altern Med., 2016; 21(3): 228 34.  



www.ejbps.com        │        Vol 12, Issue 9, 2025.         │          ISO 9001:2015 Certified Journal        │ 

Dosso et al.                                                                     European Journal of Biomedical and Pharmaceutical Sciences 
 

 353 

8. Lee PC, Dixon J. Pharmacotherapy for obesity. Aust 

Fam Physician, 2017; 46(7): 472-7. 

9. N’guessan JM, Konan BR, N’guessan YF, Allou K. 

Extraction et screening phytochimique des extraits 

des feuilles de 3 plantes à effet insecticide pour la 

lutte contre les punaises Pseudotheraptus devastans 

D. en culture de cocotier (Cocos nucifera L). 

Int. j. biol. chem. Sci., 2024; 18(5): 1758-1767.  

10. Tony MDE, Ampa RRVA, Milandou T, Wossolo 

LBS, Loubanou CACM, Diatewa M. Effet de 

l’extrait aqueux des feuilles de Tetracera potatoria 

Afzel ex G. Don (Dilleniaceae) sur la prévention du 

désordre métabolique induit par une alimentation 

hypercalorique chez le rat wistar. J.Anim.Plant Sci., 

2024; 60(1): 10972-10989.  

11. Umaru HA, Samson E, Dahiru D. Antioxidant and 

antihyperlipidaemic activities of methanolic extract 

of Cassipourea congoensis fruit in triton x-100 

induced hyperlipidaemic rats. World. J. Pharm. Res., 

2019; 8(9): 1-19.  

12. Yessoufou G, Attakpa E, Baba MF, Hounhouigan 

JD, Baba ML, Sezan A. Prévalence et rôle des 

lipides dans l’avènement de l’obésité au Bénin. Int. 

J. Biol. Chem. Sci., 2012; 6(4): 1695-1702.  

13. Ajiboye TO, Aliyu H, Tanimu MA, Muhammad 

R.M, Ibitoye OB. Dioscoreophyllum cumminsii 

(Stapf) Diels leaves halt high-fructose induced 

metabolic syndrome : Hyperglycemia, insulin 

resistance, inflammation and oxidative stress. J. 

Ethnopharmacol, 2016; 192: 471-479.  

14. Labhal A, Settaf A, Bennani-Kabchi N, Cherrah Y, 

Slaoui A, HASSAR M. Actions anti-obésité, 

hypocholestérolémiante et hypotriglycéridémiante 

de Nigella sativa chez le Psammomys obesus. 

Caducée, 27: 1997; 26-28. 

15. Hassanein KMA, Youssef MKE, Ali HM, El-

Manfaloty MM. The influence of Carob Powder on 

lipid profile and histopathology of some organs in 

rats. Comp Clin Pathol., 2015; 24: 1509 -1513. 

16. Soro LC. Caractérisation biochimique et activités 

biologiques des feuilles de Lippia multiflora 

(Verbenacée) « Théier de savane » cultivé en 

milieux forestier et savanicole de Côte d’Ivoire, 

Abidjan : UNA (Université Nangui Abrogoua), 

Nutrition et sécurité alimentaire Thèse de Doctorat, 

2016; 51-58: 204 pages.  

17. Tony MDE, Ampa R, Mayoke A, Boukongo PR, 

Mambeke HM, Wossolo LBS, Diatewa M. Effect of 

Tetracera potatoria Aqueous Extract on Mellitus 

Diabetes and Its Complication Preventions in Wistar 

Rats. J. Biosci. Med., 2023; 11: 207-222.  

18. R. Ampa, M. Diatewa, G. Ahombo, T. Dimo, E. 

Nguimbi, A. Abena. Effet de l’extrait 

hydroéthanolique des feuilles de Trilepisium 

madagascariense D. C. (Moraceae) contre le stress 

oxydant associé au diabète sucré chez le rat. Afr. 

Sci., 2014; 10(4): 278-287. 

19. Hertog MG, Feskens EJ, Hollman PC, Katan MB, 

Kromhout D. Dietary antioxidant flavonoids and 

risk of coronary heart disease: the Zutphen Elderly 

Study. Lancet, 1993; 342(8878): 1007 11. 

20. Hargrave KM, Li C, Meyer BJ, Kachman SD, 

Hartzell DL, Della-Fera MA, et al. Adipose 

depletion and apoptosis induced by trans-10, cis-12 

conjugated linoleic Acid in mice. Obes Res., 2002; 

10(12): 1284-90.    

21. Yang JY, Della-Fera MA, Rayalam S, Ambati S, 

Hartzell DL, Park HJ, et al. Enhanced inhibition of 

adipogenesis and induction of apoptosis in 3T3-L1 

adipocytes with combinations of resveratrol and 

quercetin. Life Sci., 2008; 82(19): 1032-9. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 


