
R.I. Hassan et al. 

264 

 

African Scientist  Vol. 23, No. 4 December 31, 2022 1595-6881/2022 $10.00 + 0.00 

Printed in Nigeria © 2022 Society for Experimental Biology of Nigeria 

 http://www.niseb.org/afs 

 

AFS2022030/23406 

 

Ameliorative Effects of Cyathula prostrata Leaf Extract on 

Olanzapine-Induced Obesity in Rats 
 

R.I. Hassan1, H.O.B. Oloyede2, M.O. Salawu2, J.O. Akolade3 

 
1Department of Science Laboratory Technology, Kwara State Polytechnic, Ilorin, Ilorin. Nigeria. 

2Department of Biochemistry, University of Ilorin, Ilorin, Nigeria. 
3Biotecnology Advanced Research Centre, Sheda Science and Technology, Abuja. 

 

*Corresponding author Email: rihazanxcel@yahoo.com Tel: +234 (0) 813 265 3953 

 

(Received October 5, 2022; Accepted in revised form October 20, 2022) 

 

 

 
ABSTRACT: Obesity is a medical condition characterised by accumulation of excess body fat which may lead to reduced 

life expectancy and/or increased health problems. The aim of this study was to investigate the ameliorative potential of 

Cyathula prostrata ethanolic leaf extract (CPLE) on olanzapine-induced obesity in rats. The Rats were randomly distributed 

into 6 groups, group 1 served as the control and were administered distilled water, groups 5-6 were administered 8 mg/kg bw 

of olanzapine for 28 days to induce obesity. Rats with body mass index (BMI) ˃ 0.5 g/cm2 were selected, reassigned into 

five groups, the control remain unchanged and served as group 1, group 2 were treated with distilled water, group 3 were 

administered orlistat (5 mg/kg bw) and served as the reference, groups 4-6 were orally administered 50, 100 and 200 mg/kg 

bw of CPLE respectively for another 28 days. Olanzapine exposure resulted into increased in body weight, alterations in 

lipid profiles, elevated malondialdehyde levels as well as significant alteration (p < 0.05) in activities of creatine kinase, 

lipase and antioxidant enzymes. Treatment of the rats with CPLE significantly (p < 0.05) reduced weight gain as well as 

attenuating the olanzapine-induced alterations in lipid profiles, malondialdehyde, creatine kinase and lipase activities. 

Furthermore, CPLE completely reversed olanzapine-induced alterations in antioxidant enzymes activities which compared 

favourably with the reference drug. The study concludes that CPLE ameliorates weight gain, hyperlipidemia and oxidative 

stress by reducing elevated lipase activity and by restoring alterations in lipid profiles, oxidative markers, antioxidant 

enzymes and creatine kinase activity. 
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Introduction 
 
Obesity is a medical condition which is characterised by accumulation of excess body fat which may results to 

reduced life expectancy and/or increased health problems (Bluher, 2019).  Obesity occur as a result of an 

increase intake of energy dense foods that are high in sugar, fat, salt but low in vitamins, minerals and other 

required micronutrients as well as a reduction in physical activity (WHO, 2018; Bluher, 2019). Apart from these 

factors, drugs particularly antipsychotic drugs such as olanzapine, quietapine, ziprazidone, sulpiride and 

risparidone which are used for treating psychotic condition also contribute to the aetiology of obesity through 

appetite stimulation and reduction in physical activities (Bhavani and Levin, 1996). Obesity diminishes every 

aspect of health starting from reproductive and respiratory functions to memory and mood. It also increases the 

risk of several chronic diseases such as diabetes, cardiovascular diseases and some cancer (Dai el al., 2020). 

This occur through a varieties of pathways which could be straightforward as the mechanical stress of carrying 

extra pounds and some involving complex changes in hormones and metabolism. The condition most strongly 

influenced by body weight is type 2 diabetes. Fat cells, especially those stored around the waist, secrete 
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hormones and other substances that induces inflammation, inflammation is an essential component of the 

immune system and part of the healing process, however, inappropriate inflammation causes a variety of health 

problems. Inflammation can make the body less responsive to insulin and change the way the body metabolizes 

fats and carbohydrates, leading to higher blood sugar levels and, eventually, to diabetes and its many 

complications (Bluher, 2019). 

Body weight is directly associated with various cardiovascular risk factors. As body weight increases, so do 

blood pressure, low-density lipoprotein cholesterol, triglycerides, blood sugar, and inflammation. These changes 

translate into increased risk for coronary heart disease, stroke, and cardiovascular death. Excess weight impairs 

respiratory function via mechanical and metabolic pathways. The accumulation of abdominal fat, for example, 

may limit the descent of the diaphragm, and in turn, lung expansion, while the accumulation of visceral fat can 

reduce the flexibility of the chest wall, respiratory muscle strength, and narrow airways in the lungs.  Cytokines 

generated by the low-grade inflammatory state that accompanies obesity may also impede lung function. 

Asthma and obstructive sleep apnea are two common respiratory diseases that have been linked with obesity 

(Bluher, 2019). 

The prevalence of obesity is increasing worldwide representing a primary health concern as a result of the 

relationship between obesity and a number of other chronic diseases (WHO, 2018). More than 1.9 billion adults 

were overweight of which more than 650 million are obese, 41 million children under the age of five were 

overweight or obese and 34 million children and adolescent were overweight or obese (WHO, 2018). In 

developed countries like USA, Australia and Canada it is increasing at a faster rate. In the European Union, half 

population of adults and approximate 20% of school-age children are reported as obese, while in England over a 

quarter of adults (26%) were reported as been obese.  The scourge of obesity is not restricted to developed 

societies alone, almost all countries are facing obesity endemic, in developing countries, obesity becomes the 

most glaring outward sign of the changing face of malnutrition, the problem of obesity is increasing in 

developing countries, it is estimated that over 775 million people suffer from obesity related problems (WHO, 

2018; Bluher, 2019). Obesity contributes about 2.8 million deaths each year, risk of heart diseases, strokes and 

diabetes increase steadily with increasing body mass index. The disorders as a result of obesity will be number 

one causes of death among needy population by the year 2030 (WHO, 2018). The trend is almost the same in 

the developing countries of the world. In Indonesia and china, the incidence of obesity has doubled, while in 

Congo, it is six times higher. In the past 36 years the prevalence of obesity has continue to raise in Burkina Faso 

and in Benin, Ethiopia, Ghana and Togo (WHO, 2019). In Nigeria, about 35% of the population is overweight 

and not more than 5% are wealthy, so about 30% of poor Nigerians are already suffering from overweight 

(Adewara et al., 2018; Bluher, 2019). Obesity can be treated by measures which include lifestyle changes, 

weight reduction medication like orlistat and Sibutramine, weight reduction surgery like gastric banding and 

sleeve gastrectomy. The preferred treatment for obesity is dieting and physical exercise, however due to busy 

schedules and sedentary lifestyle, these two methods are not practicable on a regular basis (Kang and Park, 

2012). Gastric banding and sleeve gastrectomy also runs out of the options due to the exorbitant cost involved. 

Hence the use of antiobesity drug like orlistat remains the better option for the treatment of obesity. Despite the 

promising results of orlistat for the treatment of obesity, it is associated with undesirable side effects which 

include flatulence, diarrheoa fecal urgency, abdominal cramping and liver problem (Rodger et al., 2012). Due to 

all these side effects, orlistat may not be well tolerated. Hence, it is crucial to explore an alternative therapy with 

little or no side effects from plants. A large number of plants such as Cyathula prostrata, Capsicum annum, 

Lantana camara, Anthocloista vogelii, Stellaria media and Tinospora cardiofolia are known to have weight 

reducing effects; these plants are cheaper, locally available, and easily consumable and have little or no adverse 

effects. Despite the use of these plants in the traditional medicine, majority are yet to be scientifically evaluated.  

Cyathula prostrata is an annual herb found in moist ecologies; it belongs to the family of Amarantheceae (Iwu, 

1993). It is commonly referred to as pasture weed, pigweed and prickly chaff-flower plant. It was originally 

native to tropical Africa and Asia (Nigeria, Mozambique, Uganda, China, India and Vietnam) but now found 

growing all over the world including tropical America, Australia and the Pacific Islands (Smith, 1981). It is 

known as Sawere pepe (Yoruba), Dakandafi (Hausa), and Agbirigba (Igbo). It is used in traditional medicine for 

the treatment of chest troubles, constipations, scabies and for weight reduction (ethno botanical survey). Studies 

on extracts of Cyathula prostrata leaves showed good levels of flavonoids and polyphenols, as well as 

antioxidant, antiulcer, anti-inflammatory, antihypertensive and hepatoprotective among others (Anthony et al., 

2016). 

In this study, the ameliorative effects of Cyathula prostrate leaf extract (CPLE) on olanzapine-induced obesity 

in female Wistar rats were investigated. More specifically, the ameliorative potential of CPLE was investigated 

in terms of its ability to attenuate olanzapine-induced weight gain, hyperlipidaemia and oxidative impairment. 
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Materials and methods 
 
Sample collection and extraction: Fresh leaves of Cyathula prostrata were obtained from a farm land in Ilofa, 

Oke Ero Local Government Area, Kwara State, Nigeria in July 2015. The authentication of the plants was done 

at the Plant Biology Department of the University of Ilorin, Ilorin Kwara state, Nigeria with voucher number 

UIL/001/1209. The Fresh leaves of Cyathula prostrata were rinsed twice with distilled water and then dried at 

28 °C for 7 days. The dried leaves were then pulverised using an electric blender (Kenwood blender BL 335). 

The dried powder of the plant (250 g) was then extracted in 1000 mL 80% ethanol for 48 hours. The extract was 

filtered through Whatman No. 1 filter paper, the residue was extracted twice and all filtrate were then combined 

and concentrated using a rotary evaporator at 40 °C. The total yield obtained (41.87 g) was kept in an airtight 

container prior to use. 

Experimental Animals: Female Wistar rats weighing 110±0.5 g were used for the study. The animals were 

obtained from the Animals Holding Unit of the Department of Biochemistry, University of Ilorin. They were 

housed in plastic cages at 27±2 °C and were allowed to acclimatize for one week; were given water and standard 

rat pellets (Top Feeds Ltd, Ogorode Industrial Estate, Sapele, Delta State, Nigeria) ad libitum.  Ethical clearance 

for the study was obtained from the University of Ilorin Ethical Review Committee where ethical number 

(UERC/ASN/2016/289) was issued.  

Assay kits and drugs: Assay kits for lipase, creatine kinase, total cholesterol, triglycerides, High density 

lipoprotein cholesterol, were products of Randox Laboratories Limited, UK. Orlistat Olanzapine were product 

of Micro Labs Limited, Mumbai India, and John Lee Pharmaceutical Limited, Mumbai, India, respectively. 

Experimental Procedure 

Animal grouping: Animals were randomly divided into 6 groups (A-F) of 7 animals per group as follow. 

Animals in group A were administered 0.2 mL distilled water, while all the animals in groups B to F were 

administered orally 0.2 mL Olanzapine (8 mg/kg BW) to induce obesity. At the end of 28 days’ animals in 

groups B-F with BMI significantly greater than 0.5 g/cm2 were selected and were reassigned into 5 groups (B-F) 

of 5 animals per group, while animals in group A still served as the control. Distilled water (0.2 mL was 

administered to the animals in groups A and B while animals in groups C-F were administered 0.2 mL orlistat, 

50 mg/kg BW CPLE, 100 mg/kg BW CPLE and 200 mg/kg BW respectively for another 28 days. 

Anthropometrical determinations: The body weight of the animals were determined weekly in grams (g) using a 

weighing balance. The body length (nose-to-anus length) were determined weekly in centimeter (cm) using a 

measuring tape in all the animals. The body mass index (BMI) was computed as described by Novelli et al. 

(2007). 

Biochemical analysis: Total cholesterol, triacylglycerol, high density lipoprotein cholesterol and low density 

lipoprotein were determined using the method described by Fredrickson et al. (1967), Tietz (1990), Tietz (1976) 

and Albers et al. (1978) respectively. Atherogenic index, (AI), Castelli risk index were determined as described 

by Kuldip and Ahluwalia (2012) and Castelli et al. (1983) respectively. Creatine kinase (CK) activity, pancreatic 

lipase activity and malondialdehyde were determined using the procedures described by Tietz (1986), Gu et al. 

(2011) and Ohkawa et al. (1979) respectively.  Superoxide dismutase, Catalase activity Glutathione peroxidase 

and Glutathione reductase activities were assayed for using the methods described by Misra and Fridovich 

(1972), Beers and Siser (1952). Paglia and Valentile (1967) and Golldberg et al. (1983) respectively. 

Statistical analysis of data: Data were expressed as mean ± standard error of mean (SEM) for each experimental 

group. Statistical significance was analyzed by one-way ANOVA followed by Tukey's Multiple Comparisons. 

The p value of 0.05 was considered as the minimum level of significance. 

 

 

 

Results 
 
Ameliorative effects of CPLE on olanzapine-induced weight gain in rats: Treatment with olanzapine results in 

significant (p < 0.05) increase (27.5 %) in body weight of the rats compare to the control rats (Table 1). 

Treatment of rats with CPLE reversed (23.4%)  the olanzapine-induced weight gain with the most profound 

effect observed in the group administered 200 mg/kg BW CPLE and compared favourably with the group 

treated with orlistat. 

Ameliorative effects of CPLE on olanzapine-induced increase in BMI in rats: Olanzapine exposure results in 

significant increase (52.8 %) in body mass index (BMI) of the rats compare to the control rats (Table 2). 

Treatment of rats with CPLE reversed (34.4%) the olanzapine-induced increase in BMI with the most profound 

effect observed in the group administered 200 mg/kg BW CPLE and compared favourably with the group 

treated with orlistat. 
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Table 1: Ameliorative effects of CPLE on olanzapine-induced weight gain in rats 

Period 

(days) 

Control Obese + 

distilled water 

Obese + 

Orlistat 

Obese + 50 

mg/kg BW 

CPLE 

Obese + 100 

mg/kg BW 

CPLE 

Obese                                                                                                                                 

+200 mg/kg 

BW CPLE 

0                142.60 ± 1.21a 181.60  ± 0.93b 181.60  ±  0.93b 181.60 ± 2.81b 181.20 ±  0.81b 181.40 ± 1.21b 

7                         156.80 ± 0.45a 195.40 ± 4. 29b 175.2  ±  0.66c 185.40 ± 0. 24d 178.40 ± 0. 25e 175.40 ± 1.24c 

14 166.20 ±2.27a 195.20 ± 3.43b 168.4  ±  0.75c 183.20 ± 0.50d 175.20 ± 0.51e 165.20 ± 0.93f 

21 174.50  ± 3.51a 197.60 ± 4.68b 165.2 ±  1.08c 182.60 ± 0.75d 167.60 ± 0.74c 157.60 ± 0.73e 

28 180.40 ± 3.70a 201.30 ± 4.16b 154.6 ± 0.51c 176.30 ± 0.49d 165.80 ± 0.49e 154.30 ± 0.68c 

Data were analysed by one-way ANOVA followed by Tukey’s multiple comparison (n = 5, p < 0.05). Values 

are mean ± SEM.  

 

Table 2: Ameliorative effects of CPLE on olanzapine-induced increase in BMI in rats 

Period 

(day) 

Control Obese + 

distilled 

water 

Obese+ 

Orlistat 

Obese + 50 

mg/kg BW 

CPLE 

Obese + 100 

mg/kg BW 

CPLE 

Obese + 200 

mg/kg BW 

CPLE 

0 0.36 ± 0.02a 0.55 ± 0.03b 0.55 ± 0.02b 0.55 ± 0.03b 0.55 ± 0.02b 0.55 ± 0.02b 

7 0.39 ± 0.04a 0.57 ± 0.01b 0.51 ± 0.02c 0.57 ± 0.05b 0.51 ± 0.04c 0.49 ± 0.02c 

14 0.42 ± 0.06a 0.58 ± 0.01b 0.46 ± 0.04c 0.56 ± 0.01b 0.49 ± 0.03d 0.44 ± 0.04c 

21 0.44 ± 0.09a 0.60 ± 0.01b 0.43 ± 0.01c 0.54 ± 0.01d 0.46 ± 0.04e 0.42 ± 0.01c 

28 0.43 ± 0.01a 0.61 ± 0.01b 0.38 ± 0.03c 0.54 ± 0.01d 0.45 ± 0.03e 0.40 ± 0.01c 

Data were analysed by one-way ANOVA followed by Tukey’s multiple comparison (n = 5, p < 0.05). Values 

are mean ± SEM.  

 

Effects of CPLE on olanzapine-induced increase in serum total cholesterol and triglycerides concentrations: 

Olanzapine exposure induced a marked increase in serum total cholesterol and triglycerides concentrations when 

compare to the control rats (Figure 1). Treatment of rats with CPLE reversed the olanzapine-induced increase in 

serum total cholesterol and triglycerides concentrations with the most profound effect observed in the group 

administered 200 mg/kg BW CPLE and compared favourably with the group treated with orlistat.  
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Figure 1: Effects of CPLE on Olanzapine-induced increase in serum total cholesterol and triglycerides 

concentrations 

Effects of CPLE on Olanzapine-induced alterations in serum high and low density lipoprotein cholesterol 

concentrations: Exposure to olanzapine caused a distinct alteration in serum high density lipoprotein cholesterol 

and low density lipoprotein cholesterol concentrations when compare to the control rats (Figure 2). Treatment of 

rats with CPLE reversed the olanzapine-induced alterations in serum high density lipoprotein cholesterol and 

low density lipoprotein cholesterol concentrations with the best effect observed in the group administered 200 

mg/kg BW CPLE even when compared with the group treated with orlistat. 

Effects of CPLE on Olanzapine-induced alterations in atherogenic indices: Exposure to olanzapine caused a 

divergent alteration in atherogenic indices when compare to the control rats (Table 3). Treatment of rats with 

CPLE reversed the olanzapine-induced alterations in atherogenic indices with the greatest effect observed in the 

group administered 200 mg/kg BW CPLE and compared favourably with the group treated with orlistat.  
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Figure 2: Effects of CPLE on Olanzapine-induced alterations in serum high and low density lipoprotein 

cholesterol concentrations. Data were analysed by one-way ANOVA followed by Tukey’s multiple 

comparison (n = 5, p < 0.05). Values are mean ± SEM.  

 

Table 3: Effects of CPLE on Olanzapine-induced alterations in Atherogenic Indices 

Group    AI  CRI CRII 

Control 0.02 ± 0.01 a 1.96 ± 0.01b 0.10 ± 0.03a 

Obese + distilled water 0.39 ± 0.02 b 7.03 ± 0.24c 4.20 ± 0.16b 

Obese + Orlistat  0.02 ± 0.01 a 1.79 ± 0.04b 0.36 ± 0.03c 

Obese + 50 mg/kg bw CPLE   0.03 ± 0.01 a 2.08 ± 0.57c 0.44 ± 0.13d 

Obese + 100 mg/kg bw CPLE 0.03 ± 0.01 a 1.32 ± 0.08b 0.34 ± 0.12c 

  Obese + 200 mg/kg bw CPLE  0.02 ± 0.01 a 0.90 ± 0.39a 0.13 ± 0.06a 

Data were analysed by one-way ANOVA followed by Tukey’s multiple comparison (n = 5, p < 0.05). Values 

are mean ± SEM. AI =Atherogenic index; CRI = Castelli risk index-I; CRII = Castelli risk index-II 

 

Effects of CPLE on olanzapine-induced increase in activity of creatine kinase: Treatment with olanzapine 

induced a marked elevation (48%) in creatine kinase activity when compare to the control rats (Figure 3). 

Treatment of rats with CPLE reversed the olanzapine-induced elevation in creatine kinase activity with best 

effects in groups administered 100 and 200 mg/kg BW CPLE respectively and even best when compared with 

the group treated with orlistat.  
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Figure 3: Effects of CPLE on olanzapine-induced increase in activity of creatine kinase. Data were analysed by 

one-way ANOVA followed by Tukey’s multiple comparison (n = 5, p < 0.05). Values are mean ± SEM.  

 

Effects of CPLE on olanzapine-induced increase in lipase activity: Exposure of rats to olanzapine induced a 

significant elevation (48%) in lipase activity when compare to the control rats (Figure 4). Treatment of rats with 
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CPLE reversed the olanzapine-induced elevation in lipase activity with the most profound effects in group 

administered 100 mg/kg BW CPLE respectively and compared favourably with group treated with orlistat.  
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Figure 4: Effects of CPLE on olanzapine-induced increase in lipase activity: Data were analysed by one-way 

ANOVA followed by Tukey’s multiple comparison (n = 5, p < 0.05). Values are mean ± SEM.  

 

Effects of CPLE on olanzapine-induced elevation in malondialdehyde concentration: Olanzapine exposure 

induced a marked increase in MDA levels in liver and heart of rats when compare to the control rats (Figure 5).  

Treatment of rats with CPLE reversed the olanzapine mediated increase in the levels of MDA. The decrease 

observed following treatment of rats with 50, 100 and 250 mg/kg BW was better than the group treated with 

orlistat.  
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Figure 5: Effects of CPLE on olanzapine-induced elevation in malondialdehyde (MDA) concentration. Data 

were analysed by one-way ANOVA followed by Tukey’s multiple comparison (n = 5, p < 0.05). 

Values are mean ± SEM.  

 

Effects of CPLE on olanzapine-induced alterations in antioxidant enzymes activities: Olanzapine induced 

alteration in the activities of antioxidant enzymes was measured by assaying for the activity of CAT, SOD, GR 

and GPx which are enzymes involved in cell response to oxidative stress. Olanzapine treatment induced a 

significant depletion in the activities of CAT, SOD, GR and GPx in the liver and heart of rats (Table 4 and 5) 

when compared to the control. However, CPLE treatment boosted the antioxidant defense mechanism by 

increasing the activity of SOD, CAT, GR and GPx with the group treated with 200 mg/kg BW having the best 

effect even when compared with the group treated with orlistat 
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Table4: Effects of CPLE on olanzapine-induced alterations in liver antioxidant enzymes activities 

Group Catalase 

(µmol/mg 

protein) 

      SOD 

(µmol/mg 

protein) 

      GR 

(µmol/mg 

protein) 

GPx 

(µmol/mg 

protein) 

Control 736.12 ±6.27d  247.64± 2.73d 1.50 ± 0.23d 24.42 ± 6.81d 

Obese + distilled water 34.10 ±0.90a  39.32 ±1.96a 0.20 ± 0.06a  3.81 ± 2.43a 

Obese + Orlistat 219.10 ± 5.08b 125.48 ±1.70b 0.57 ±  0.09b 11.09 ± 5.27b 

Obese + 50 mg/kg bw CPLE   734.04 ± 6.31d 245.40 ±2.10d 1.49  ± 0.06d 25.18 ± 2.45d 

Obese + 100 mg/kg bw CPLE 550.90 ± 3.39c 144.39 ± 2.26c  0.67 ± 0.09 c 20.85 ±2.24c 

Obese + 200 mg/kg bw CPLE 740.17 ±0.36e 315.85 ± 5.02e 1.67 ± 0.03e 30.32 ± 1.12e 

Data were analysed by one-way ANOVA followed by Tukey’s multiple comparison (n = 5, p < 0.05). Values 

are mean ± SEM.  

 

Table 5: Effects of CPLE on olanzapine-induced alterations in heart antioxidant enzymes activities 

Groups   Catalase 

(µmol/mg 

protein) 

    SOD 

(µmol/mg 

protein) 

    GR 

(µmol/mg protein) 

   GPx 

(µmol/mg 

protein) 

Control 506.31±1.12e  251.42±b2.81e    1.21 ± 0.06e  20.57 ±3.43d 

Obese + distilled water 180.99±4.12a   40.35 ± 1.77a    0.47 ± 0.03a   5.41 ±1.17a 

Obese + Orlistat  220.42±10.51b  136.53 ± 1.96c    0.65 ± 0.24b  8.64 ± 4.07c 

Obese + 50 mg/kg bw CPLE   327.12±3.39d  141.25 ±2.11d    1.17 ± 0.09d  8.22 ± 2.46 c 

Obese + 100 mg/kg bw CPLE 319.67±4.65c 142.79 ± 3.79d    0.74 ±0.19c 7.33 ± 1.02b 

Obese + 200 mg/kg bw CPLE 537.31 ±8.71f 318.25 ± 4.94f    2.64 ±0.12e 28.94 ± 3.90e 

Data were analysed by one-way ANOVA followed by Tukey’s multiple comparison (n = 5, p < 0.05). Values 

are mean ± SEM 

 

 

 

Discussion 
 
Herbal medicines have received greater attention as alternative to clinical therapy and this has led to subsequent 

increase in their demands. In many communities, the use of herbal drugs in the treatment of various diseases is 

still very common. Cyathula prostrata has been used by herbal practitioners in the treatment of various diseases 

including obesity (Ogbonnia et al., 2016). Cyathula prostrata leaf extract has been found to contain alkaloids, 

tannins, saponins, phenols, flavonoids and glycoside (Hassan et al., 2021). These metabolites have been linked 

with various roles in the management of obesity and other risk factors associated with obesity. (Mopuri and 

Islam, 2017). In this study, CPLE was able to reverse the increase in weight as a result olanzapine induction, 

the. Olanzapine has been reported to cause significant weight gain in patients (Vander-Zwaal et al., 2014), 

decreased in body weight with the administration of CPLE could be due to the presence of phenols, flavonoids 

and saponins as reported by Mopuri and Islam (2017). Administration of CPLE was found to reduce BMI that 

was induced by olanzapine administration, the reduction may be due to decrease in the activity of pancreatic 

lipase (Figure 4). The reduction in BMI can also be linked to the presence of phenols, saponins, flavonoids, 

tannins and alkaloids, studies have shown that these metabolites have various role in the treatment of obesity 

(Mopuri and Islam, 2017; Sharma and Kanwar, 2018; Feng et al., 2011). Administration of CPLE brings about 

reduction in serum total cholesterol, triglycerides and LDL-c and increase in HDL-c the reduction associated 

with administration of CPLE implies that the extract has capability to ameliorate dyslipidaemia through 

cholesterol reducing effects, this is strongly supported by the ability of the extract to attenuate the levels of 

LDL-c and HDL-c towards the control levels. Lowering of total cholesterol by the extract could be as a result of 

presence of saponins (Hassan et al., 2021). This is supported by the work of Mopuri and Islam (2017), who 

reported in their study that saponins have the ability to bind to cholesterol thereby causing depletion of body 

cholesterol, preventing its reabsorption and increasing its excretion from the body. 

In this study lower levels of AI, CRI and CRII were observed in all the animals administered with CPLE, this 

implies that the extract has the ability to prevent the risk of cardiovascular diseases and this is strongly 

supported by the ability of the extract to reduce creatine kinase activity significantly better the reference drug. It 

has been reported that lower levels of these indices are associated with lower risk of cardiovascular diseases 

(Dobiasova et al; Khazaal, 3013). Administration of CPLE significantly lower the creatine kinase activity when 

compare to the olanzapine-induced treated with distilled water, this is an indication that the extract has the 

ability to ameliorate the risk of pulmonary and myocardial infarction associated with obesity. It has been 

reported that elevated activities of creatine kinase (CK) are expressed in cardiac dysfunction pathophysiology 
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such as in myocardial and pulmonary infarction, cerebrovascular-disease and electrical shocks (Bagale et al., 

2016).  

The observed significant increase in lipase activity as a result of olanzapine induction is an indication of 

increase in the concentration of triglycerides which was observed in this study. Significant reduction in the 

activity of lipase following the administration of CPLE corresponds with decrease in the concentration of 

triglycerides observed with the administration of CPLE in this study. The finding is in line with the work of 

Hokason and Austin (2016), who established in their study that decrease in lipase activity corresponds with 

decrease in triglycerides concentration. Olanzapine treatment resulted in significant increase in MDA 

concentration this may be attributed to oxidative stress imposed on the animal due to inability of the animal to 

scavenge the free radicals produced. The observed significant reduction in MDA concentration following the 

administration of CPLE could be attributed to the capability of the extract to detoxify free radicals produced as a 

result of oxidative stress (Ferri et al., 2016). 

Significant reduction in SOD, CAT, GR and GPx activities in the liver and heart as a result olanzapine treatment 

suggest an increasing production and continuous mopping up of free radicals. Obesity has been reported to be 

correlated to an increase in free radical generation as a result of oxidative stress or lipid peroxidation. The 

observed significant increase in the activities of superoxide dismutase, catalase, glutathione reductase and 

glutathione peroxidase in liver and heart of animals administered CPLE could be as a result of the extract 

probably inducing the synthesis of these enzymes and this could be attributed to the presence of phenols, 

flavonoids and tannins (Hassan et al., 2021), these metabolites have been reported to possess antioxidant effects 

(Ibrahim et al., 2015; Sonibare and Olatunbosun, 2017). 

 

 

  

Conclusion 
 
It can be concluded from the findings of this study that the ability of CPLE to attenuate changes weight, lipid 

profiles, creatine kinase and lipase activities as well malondialdehyde and antioxidant enzymes activities 

strongly suggest its roles in ameliorating weight gain, lipid dysfunction, oxidative stress and alterations in 

antioxidant enzymes. 
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