
Ogugu Ese et al.,                                                        Universal Journal of Pharmaceutical Research 2023; 8(4):39-46                                                   
   

                                                                                              39                                                  CODEN (USA): UJPRA3    

  Available online at www.ujpronline.com 
       Universal Journal of Pharmaceutical Research 

      An International Peer Reviewed Journal 

   ISSN: 2831-5235 (Print); 2456-8058 (Electronic) 

     Copyright©2023; The Author(s): This is an open-access article distributed under the terms 

of  the CC BY-NC 4.0 which permits unrestricted use, distribution, and reproduction in any                

medium for non-commercial use provided the original author and source are credited 
         
         

 

RESEARCH ARTICLE                                                  

 

CARDIOPROTECTIVE ACTIVITY OF CALLIANDRA PORTORICENSIS LEAF 

ETHANOL EXTRACT AGAINST KEROSENE VAPOUR INDUCED 

CARDIOTOXICITY IN MALE ALBINO RATS 
Siemuri Ogugu Ese1,2 , Adetunji Abisoye Oyewale1 , Kamson Risqat Omolara3 ,  

Edward Bridget Nyiam1   
1Faculty of Pure and Applies Sciences, Department of Biochemistry, Southwestern University, Nigeria. 

2College of Biosciences, Department of Biochemistry, Federal University of Agriculture, Abeokuta, Nigeria. 

3Lagos State Ministry of Health, Ikeja, Lagos State Nigeria. 

 

Article Info: 
_______________________________________________ 

 
Article History: 

Received: 9 June 2023 

Reviewed: 10 July 2023 
Accepted: 28 August 2023 

Published: 15 September 2023 

_______________________________________________ 
 

Cite this article:  

Ese SO, Oyewale AA, Omolara KS, Nyiam EB. 
Cardioprotective activity of Calliandra 

portoricensis leaf ethanol extract against 

kerosene vapour induced cardiotoxicity in male 
albino rats. Universal Journal of Pharmaceutical 

Research 2023; 8(4):39-46.  

https://doi.org/10.22270/ujpr.v8i4.975 

______________________________________________ 
 

*Address for Correspondence: 

Dr. Siemuri Ogugu Ese Faculty of Pure and 
Applies Sciences, Department of Biochemistry, 

Southwestern University, Nigeria; Tel: 

+2347030305230. 
E-mail: ese4betterlife@gmail.com 
  

 

Abstract 
____________________________________________________________________________________________________ 
 
Aim and objective: This study investigated the cardioprotective activities of 

Calliandra portoricensis leaf ethanol extract (CPLEE) on kerosene vapour–

induced cardiotoxic male albino rats.  

Methods: Twenty-five male albino rats (120-150 g) were grouped into five groups 

(n=5). Group 1 received distilled water (normal control), while CPLEE constituted 

doses of 25 and 50 mg/kg b.wt p.o were administered once daily for the last 4 

weeks to animals in group 4 and 5 respectively.  Group 2 received kerosene 

vapour1.0 mL/kg body wt by inhalation for 4 weeks to induce toxicity, while group 

3 received vitamin C 200 mg/kg p.o. Serum and cardiac samples were collected 

and used for the biochemical analyses.  

Results: Qualitative phytochemical analysis of CPLEE revealed the presence of 

different phytochemicals including flavonoids, tannin, saponin, alkaloids, cardiac-

glycosides, etc. CPLEE caused a significant reduction (p<0.05) in the serum levels 

of ALT, AST, ALP and LDH in the treated kerosene vapour groups in contrast to 

the untreated kerosene vapour induced cardiotoxic group. CPLEE showed 

potentials to mop-up free radicals generated by kerosene, by significantly reducing 

(p<0.05) lipid peroxidative-product (malondialdehyde, MDA) levels and increasing 

antioxidant activities of superoxide dismutase, catalase and reduced glutathione 

(GSH) in dose dependent manner in the treated kerosene vapour groups compared 

to the untreated kerosene vapor-induced cardiotoxic group.  

Conclusion: The findings suggests that the CPLEE have the capacity to improving 

cardiac functions at safe doses possibly due to its abundant phytochemicals and 

antioxidants that offers protections against kerosene vapour-induced oxidative-

damage.  

Keywords: Antioxidant defence system, Calliandra portoricensi,; kerosene 

vapour; MDA, oxidative-damage, phytochemicals. 

 

 
INTRODUCTION 

 

Kerosene also called kerosine, paraffin, paraffin oil, 

fuel oil no. 1, lamp oil is a low-viscous combustible 

hydrocarbon liquid with a density of 0.78-0.81 g/cm3 

that is obtained by fractionally distilling petroleum 

between 150 and 275°C (300 and 525°F). It is made up 

of hydrocarbon molecules, with 9-16 carbon atoms1. 

Both domestic and commercial airplanes use it 

extensively as fuel. Kerosene or other liquid fuels are 

still used for lighting in an estimated 500 million 

residences worldwide, amounting to an annual 

consumption of 7.6 billion liters2. It dissolves in 

petroleum-based solvents but not in water. 

Household kerosene lighting was much less common in 

the first half of the 20th century as electricity and the 

availability of gas fuels grew, especially in wealthy 

nations. Kerosene is still widely used for cooking and 

lighting in underdeveloped nations in Africa, Asia, and 

Latin America. This is because where solid fuels 

biomass (wood, agricultural residues, and animal dung) 

and coal are major household energy sources, often 

burned indoors without chimneys or smoke hoods. 

Exposures to combustion products from solid fuels 

have been associated with a range of health effects, 

including lung cancer, chronic obstructive pulmonary 

disease (COPD), low birth weight, cataracts, 

pneumonia, and tuberculosis3.  
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Kerosene poisoning is mostly caused by inhalation 

(aspiration) following consumption. Kerosene can be 

ingested or inhaled by the use of commercial items like 

paints and insecticides, occupational exposure (such as 

in the petrochemical and aviation industries), 

accidental discharge (such as during traffic accidents), 

and drug usage. As long as the product is utilized in 

accordance with recognized safety procedures, the 

acute health hazards connected with handling and using 

kerosene are minimal4. Chemical pneumonitis, arrhyth-

mias and ventricular fibrillation caused by increased 

myocardial sensitivity to endogenous catecholamines, 

narcolepsy, cataplexy, and confusion, central nervous 

system depression, as well as symptoms of pulmonary 

inflammation like coughing and dyspnea, are the main 

risks associated with kerosene4-6. 

Globally, cardiovascular diseases (CVDs) are the main 

cause of death. According to estimates, 17.9 million 

deaths worldwide in 2019 were attributable to CVDs, 

or 32% of all fatalities. Heart attack and stroke deaths 

accounted for 85% of these fatalities. The majority 

(over 75%) of CVD fatalities occur in low and middle 

income nations. In 2019, noncommunicable illnesses 

caused 17 million premature deaths (before the age of 

70), and 38% of those fatalities were attributable to 

CVDs7. It is now known that environmental pollution 

contributes significantly to CVD causes, although air 

pollution is not considered a risk factor in the standard 

evaluation of CVD. At least 39% of the causes and risk 

factors for CVD are still mostly unknown8-10. 

Traditional risk factors do not seem to account for all 

of the causes of cardiovascular disease in Nigeria, 

Africa, or the rest of the world. Studies linking 

environmental contaminants, such as petroleum 

products, with cardiovascular disease are on the rise11. 

The potential impact of environmental toxins on the 

rising prevalence, morbidity, and death of CVD must 

be properly evaluated. 

The modern pharmacological therapy used for the 

treatment of arrhythmias and ventricular fibrillation or 

cardiovascular diseases are believed to be effective but 

not devoid of unfavorable side effects that cause 

patient noncompliance. Thus, the increased interest in 

plants and herbs having reputed antioxidant effects. 

Calliandra is a genus of perennial flowering plants in 

the family Fabaceae and the subfamily Mimos-

oidae12,13. C. portoricensis is a woody shrub that grows 

to about 6m in height. The leaves are small, bi-pinnate 

in structure, while the flowers are pinkish. The fruits 

are in the form of pods of about 10 cm in length12-14. C. 

portoricensis (Jacq.) Benth is native to tropical and 

subtropical regions of the Americas, including Mexico 

and Panama, and other tropical regions of Africa such 

as Nigeria15. The common name for C. portoricensis is 

Corpse Slinger. In the Yoruba language it is called 

“Tude”. The parts commonly used in traditional 

medicine are the leaves and roots.  

The plant is used in Nigerian folk medicine as a 

laxative, abortifacient, anticonvulsant, antipyretic, 

analgesic, anthelmintic, and treatment for snake 

bites16,17. There appears to have been little, if any, 

systematic research on the exposure implications and 

risks of household kerosene in causing cellular damage 

via oxidative stress and how plants/herbs can mitigate 

oxidative damage. The present study evaluated the 

cardioprotective effects of C. portoricensis leaf ethanol 

extract on kerosene vapour induced cardiotoxicity in 

male albino rats. 

 

MATERIALS AND METHODS 

 

Trichloroacetic acid (TCA), 1-chloro-2, 4-dinitro-

benzene (CDNB), 5-5-dithiobis-2-nitrobenzoic acid 

(DTNB), Dinitrophenyl hydrazine (DNPH),  hydrogen  

peroxide and thiobarbituric acid (TBA) were purchased 

from Sigma (St Louis, MO, USA). All chemicals and 

reagents used in the present study were of analytical 

grade and were obtained from Sigma Chemical 

Company, Saint Louis, USA. 

Collection of the Plant materials 

The leaves of C. portoricensis were collected from the 

medicinal plant garden of the National Centre for 

Genetic Resources and Biotechnology (NACGRAB), 

Ibadan and was authenticated at the Botany 

Department, University of Ibadan, Ibadan, and 

assigned voucher number UIH-22843. The freshly 

harvested, leaves were washed, air-dried and 

pulverized using local grinding machine into fine 

particles and then extracted as described by Siemuri et 

al.,18. 

Extraction of the Plant 

Plant extraction Briefly 200 g of the pulverized plant 

sample were cold macerated in 1.5 L 90% ethanol 

(w/v) and kept at 25oC for 72 hours with occasional 

stirring. The mixture was filtered with muslin cloth and 

then with Whatman No.1 filter paper. The filtrate was 

then dried in a vacuum rotary evaporator (B-491; 

BUCHI, Rotavopor R-210, Switzerland) in a water 

bath at 40°C until a semi-solid paste was obtained. This 

was then stored in airtight container in a refrigerator 

until needed for analysis. 

Petroleum sample 

Kerosene used for this study was obtained from 

Debistol petrol filling station, Ibadan Nigeria and was 

stored in clean containers in our laboratory until 

needed for use. 

Experimental animals 
Twenty-five (25) adults male Wistar rats weighing 

120–150 g were procured from College of Veterinary 

Medicine, Federal University of Agriculture Abeokuta 

(FUNAAB), and randomly selected into five (5) groups 

(n=5). The animals were maintained under standard 

laboratory conditions (relative humidity 50±15%, 

30±2oC and 12 h light–dark cycle photoperiods) and 

fed with standard pellet diet and water ad libitum, and 

acclimatized for 2 weeks prior to the experiment. All 

animal experiments were performed in compliance 

with the institutional ethics committee regulations and 

guidelines on animal welfare of our Institution and 

according to the Guide for the care and use of 

laboratory animals19.  

Induction of cardiotoxicity                                                                                                                         

A modified nose-inhalation exposure method was used 

as previously described by (Azeez et al.,20; Uboh et 

al.,21). Briefly, the cages housing the animals were 

placed in respective exposure chambers with calibrated 
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beakers of 1000 cm3 containing 500 cm3 of kerosene. 

The kerosene was allowed to evaporate freely within 

the respective exposure chambers at ambient humidity 

and temperature, and the animals were exposed to 

vapors (1.0±0.08 cm3/min/kg/m3/day) generated from 

direct evaporation of the petroleum products. The 

animals were exposed for ten minutes daily. At the end 

of the exposure, the animals were transferred to a 

kerosene-free section of the animal house. The initial 

and final volumes of kerosene in the beaker before and 

after exposure were respectively recorded. The 

differences in volume per day were used as the 

estimate relative concentrations of the vapors used. The 

rats were kept in the exposure chambers saturated with 

the kerosene vapors. All treatment sessions lasted for 

four weeks. Cardiotoxicity was induced via inhalation 

of 1.0 mL/kg kerosene vapour for 4 weeks in all animal 

groups, except the normal control group. After the 

cardiotoxicity induction, the animals were co-treated 

through oral administration of C. portoricensis ethanol 

leaf extract (CPELE) and standard vitamin C. The oral 

administration was done via cannula during the 

duration of the experiment. 

Experimental design 

The methods of Azeez et al.,20 and Uboh et al.,21 was 

used. Twenty-five Albino rats were divided into 5 

groups of 5 animals each. All animal groups received 

kerosene vapour 1.0 mL/kg b. wt by inhalation for 4 

weeks to induce toxicity (hepatotoxicity, nephro-

toxicity, pulmonotoxicty, neurotoxicity, cardiotoxi-

city) except Group I which served as normal control. 

Group 2 served as negative control while Groups 4 and 

5 were orally administered CPLEE 25 and 50 mg/kg b. 

w., and group 3 the positive control group were orally 

administered standard vitamin C 200 mg/kg b. w., p. o. 

respectively from 3rd week till the 4th week. On the 

29th day, blood was collected by puncturing retro-

orbital plexus under light ether anesthesia. Further the 

heart and other organs were excised and used for 

biochemical estimations. 

Blood collection 

Whole blood sample was drawn by retro-orbital 

venipuncture technique using a microcapillary tube by 

pressing the thumb behind the angle of the jaw 

resulting in the engorgement of retro-orbital plexus22,23.  

The blood was then collected into plain vials and held 

for 30 min at room temperature to allow clotting. The 

blood sample was centrifuged at 3000 rpm for 10 min 

at 4°C to obtain clear serum. The serum was 

transferred into separate tubes without disturbing blood 

clots and stored at −4°C. 

Preparation of tissue homogenates 
After 4 weeks of the experiment, the rats were fasted 

overnight and sacrificed by cervical dislocation. The 

tissues (liver, heart and kidney) were rinsed in 1.15% 

KCl saline solutions and blotted dry with a paper 

towel. The tissues were then weighed and 

homogenized in potassium phosphate buffer (10 mM, 

pH 7.4). Total 10% tissue homogenate was prepared by 

homogenizing 0.5 g tissue in 4.5 mL homogenizing 

buffer. The homogenate was centrifuged at 10,000 g 

for 15 min at 4°C. The supernatant was collected for 

the biochemical estimation of oxidative stress 

biomarkers antioxidants in vivo. 

Biochemical Estimations  

Serum was utilized for the estimation of various bio-

chemical parameters namely AST, ALT, ALP and 

serum total bilirubin. The tissue homogenate 

supernatant were used for the biochemical estimation 

of oxidative stress biomarkers antioxidants in vivo. 

Determination of oxidative stress/antioxidant 

markers 
Lipid peroxidation was assayed by measuring the 

formation of thiobarbituric acid reactive substances 

(TBARS) (expressed as MDA equivalents) described 

by the method of Ohkawa et al.24. The malondialde-

hyde (MDA) level was calculated from the absorbance 

according to the method of Adam-Vizi and Seregi25, 

superoxide dismutase activity was determined as 

described by Misra and Fridovich26, catalase activity 

was determined by means of H2O2 as substrate. The 

results were expressed in μmoles H2O2 consumed/ 

min27,28, reduced glutathione was determined according 

to method described by Ellman29. 

Determination of cardiac biomarkers in kerosene-

induced cardiotoxic male wistar rats 
Alanine aminotransferase30, Aspartate aminotransfer-

ase30, alkaline phosphatase31 and lactate dehydrogen-

ase32,33 were determined in the serum using commercial 

kits.  

Statistical analysis  

Data were expressed as Mean±standard deviation 

statistically using one-way analysis of variance 

(ANOVA) with Tukey’s multiple comparison test. 

Acceptable value of p<0.05 was considered to be 

statistically significant. The Graph pad prism 6 

software version 6 was used for this analysis. 

 

RESULTS 

 

The phytochemicals responsible for the biological 

activities of the C. portoricensis ethanol leaf extract 

was screened. It was discovered that the extracts 

contained essential phytochemicals such as saponin, 

flavonoids, alkaloids, cardiac glycosides, anthraqui-

nones, phenols, tannins, terpenoids and steroids.  

 

DISCUSSION  

 

Due to the valuable natural antioxidants, they contain, 

phytochemicals from medicinal plants have 

demonstrated therapeutic potential. They are viewed as 

possibly safe medications. According to research by 

Rice-Evans34, almost 70% of the population relies on 

traditional medical practices and folklore. It was 

discovered that the of C. portoricensis ethanol extracts 

contained essential phytochemicals such as saponin, 

flavonoids, steroids, tannins, alkaloids, cardiac 

glycosides, anthraquinones, phenols, terpenoids, and 

with no presence of reducing sugars. The 

phytochemicals compounds helped in suppressing the 

deleterious effect caused by the exposure of the hearts, 

livers and lungs of the albino rats to kerosene. This 

study clearly shows that CPLEE leavesethanolic 

extracts contain a broad variety of medicinal bioactive 
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phytochemicals that have antioxidant properties and 

cardioprotective activities. C. portoricensis is 

considered as a potent source of unique natural 

products for development of medicines or drugs against 

various harmful diseases including cardiovascular 

disease. Kerosene is a vital component of human life 

because of their industrial and home needs35. However, 

clinical and experimental investigations suggest that 

kerosene exposure is a risk factor for cardiac disorders, 

possibly by producing reactive oxygen species. The 

generation of reactive oxygen species by uncoupling 

the cytochrome P450 electron transport systems and 

other electron transport systems can be mediated by 

kerosene. Reactive oxygen species induce membrane 

damage through lipid peroxidation, of membrane lipids 

especially the polyunsaturated fatty acids36. 

 

 
Figure 1: The effects of C. portoricensis leaf ethanol extract (CPLEE) on lipid peroxidation (MDA) levels in 

heart of male albino rats exposed to kerosene vapour for 4 weeks. 
CPLEE protected heart tissue as indicated by the maintenance of comparable levels to the control. Different letters indicate significant differences 

between groups (p<0.05). Values are means ±SD;(n = 5) 

Letter a: indicate significant difference compare to normal control; b: indicate significant difference compare to kerosene vapour (KV) control; c: 

indicate significant difference compare to standard vitamin C control 

 

The initial reaction generates a second radical, which 

can further react with a second macromolecule, 

generating chain reaction and causing cellular 

abnormalities. In the present study, CPLEE 

significantly inhibit or reduce Malondialdehyde 

(MDA) levels in male albino rats exposed to kerosene 

fumes in dose dependent comparable to the normal 

control group and the Vitamin C treated group (Figure 

1). However, the untreated kerosene group had 

significant (p < 0.05) high level of MDA (Figure 1). 

This is in agreement with the work of Patrick-

Iwuanyanwu et al.,46 who evaluated the Hepatotoxic 

and Nephrotoxic Effects of Kerosene and Petrol-

Contaminated Diets in Wistar Albino Rats manner. 

MDA is an important index marker of lipid 

peroxidation. These results indicated that CPLEE can 

prevent cellular abnormalities caused by ROS by 

breaking down the chain reactions responsible for lipid 

peroxidation. Thus, CPLEE is a good source of natural 

antioxidants and may be used to treat several diseases 

including cardiovascular diseases caused by free 

radicals owing to its numerous phytoconstituents. 

Oxidative stress is an imbalance between oxidants 

(ROS) and antioxidants in favour of the former. ROS 

can damage biomolecules-proteins, lipids and DNA, 

thus altering the structures and functions of the cell, 

tissue and organs. As evident from this study exposure 

to kerosene led to oxidative damage of the cardiac 

tissue, evident by the significant rise in cardiac MDA 

level, and significant reduction in superoxide dismutase 

(SOD), catalase (CAT), and glutathione (GSH) 

activities in the untreated kerosene group (Figure 1 –  

Figure 4). 

 

 
Figure 2: The effects of C. portoricensis leaf ethanol extract (CPLEE) on superoxide dismutase (SOD) activity 

in heart of male albino rats exposed to kerosene vapour for 4 weeks. 
CPLEE protected heart tissue as indicated by the maintenance of comparable activities to the control. Different letters indicate significant 

differences between groups (p<0.05). Values are means ±SD (n=5) 
Letter a: indicate significant difference compare to normal control; b: indicate significant difference compare to kerosene vapour (KV) control; c: 

indicate significant difference compare to standard vitamin C control 
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Figure 3: The effects of C. portoricensis leaf ethanol extract (CPLEE) on catalase (CAT) activity in heart of 

male albino rats exposed to kerosene vapour for 4 weeks. 
CPLEE protected heart tissue as indicated by the maintenance of comparable activities to the control. Different letters indicate significant 

differences between groups (p<0.05). Values are means ±SD, (n=5) 
Letter a: indicate significant difference compare to normal control; b: indicate significant difference compare to kerosene vapour (KV) control; c: 

indicate significant difference compare to standard vitamin C control 

 

CPLEE caused a significant reduction in MDA levels 

and a significant increase in SOD, CAT, and GSH in a 

dose dependent fashion comparable to the normal 

control group and the positive control vitamin C group 

(Figure 1 to Figure 4). This agrees with the study of 

Azeez et al.,37 who reported the prooxidant effect of 

hydrocarbons. The results of this study thus suggest 

that oxidative stress is a principal mode of action of 

kerosene-induced cardiac dysfunction. While the 

observed CPLEE potentials could be attributed to the 

antioxidant properties of the phytochemicals. 

Antioxidant enzymes are essential in the effort to 

counteract oxidative stress caused by toxicants when 

the supply of other antioxidant compounds is depleted. 

These enzymes, which remove peroxides, and 

superoxide radicals include SOD, catalase and GSH 

and are very crucial in oxidative stress to deal with free 

radicals causing several disturbances14. 

 

 
Figure 4: The effects of C. portoricensis leaf ethanol extract (CPLEE) on glutathione (GSH) levels in heart of 

male albino rats exposed to kerosene vapour for 4 weeks. 
CPLEE protected heart tissue as indicated by the maintenance of comparable levels to the control. Different letters indicate significant differences 

between groups (p<0.05). Values are means±SD, (n = 5) 
Letter a: indicate significant difference compare to normal control; b: indicate significant difference compare to kerosene vapour (KV) control; c: 

indicate significant difference compare to standard vitamin C control 

 

Therefore, intake of C. portoricensis leaf ethanol 

extracts could boost the antioxidant system and reduce 

lipid peroxidation of the heart in kerosene exposure. C. 

portoricensis is a potential herbal plant that is good for 

use as a natural medicine due to the redox active 

phenolic compounds that may act as reductants, 

hydrogen donors or singlet oxygen quenchers.  In the 

current study, aspartate aminotransferase (AST), 

alanine aminotransferase (ALT), alkaline phosphatase 

(ALP) and lactate dehydrogenase (LDH), activities was 

increased significantly (p<0.05) in the kerosene 

exposed rats. This elevation could be an indication of 

cellular leakage and failure of functional integrity of 

liver and cardiac cell membranes in which membrane 

fluidity is lost resulting probably from free radicals 

generated in response to the effect of the kerosene 

exposure which could lead to the leakage of these 

enzymes to the cytosol or escape from parenchyma 

cells into the blood stream where their presence can be 

detected in the serum. The leakage of these enzymes is 

usually attributed to the compromised integrity of the 

plasma (Table 1). AST is one of the cardiac biomarker 

as well as liver. Besides liver, it is also found in other 

organs such as heart, muscle, brain, lungs and kidney. 

These enzymes were described by Teschke38, as 

sensitive indicators of liver cell injury as well as 

cardiac injury. Elevated activity of such enzymes 

(AST, ALT and ALP) in serum is a reflection of its 

increase rate of entrance into the serum from damaged 

cardiac tissues and liver cells47. Also, elevated level of 

ALT could be associated to leakages from damaged 

cells, due to increased permeability of the 

hepatocellular membrane, or due to necrosis, indicating 

organ dysfunction48.  
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Table 1: Effect of oral administration of C. portoricensis leaf ethanol extract on serum liver marker enzymes in 

male albino rats, exposed to kerosene for 4 weeks. 
 ALT IU/L AST IU/L ALP IU/L LDH IU/L TB mg/dl 

Control  51.92±2.81 94.74±2.54 69.88±2.74 315.29±4.97 0.86±0.02 

KV  178.07±2.23a 251.09±3.71a 225.03±3.01a 802.78±5.95a 3.05±0.05a 

KV + Vitamin C 200 

mg/kg 

67.78±1.26a,b 96.61±1.06a,b 73.81±2.76a,b 319.89±2.85a,b 0.67±0.04b 

KV + CPLEE 25 

mg/kg 

105.17±3.77a,b,c 199.71±4.65a,b,c 203.41±3.43a,b,c 517.17± 4.76a,b,c 1.41±0.01a,b,c 

KV + CPLEE 50 

mg/kg 

71.21±2.75a,b 125.79±3.74a,b,c 111.68±2.13a,b,c 299.63±3.54a,b 0.74±0.01b 

Letter a: indicate significant difference compare to normal control; b: indicate significant difference compare to MSG control;  
c: indicate significant difference compare to standard vitamin C control; CPLEE = C. portoricensis leaves ethanol extracts; bw = body weight; 

Aspartate aminotransferase (AST); Alanine aminotransferase (ALT); Alkaline phosphatase (ALP); Lactate dehydrogenase (LDH); Total bilirubin 

(TB). 
 

Increased serum alkaline phosphatase has been 

negatively correlated with endothelial dependent vaso-

dilation in hypertensive individuals39,40. The increase in 

the ALP enzyme activity was also reported to promote 

arterial calcification in human and experimental 

animals hence, ALP could be used as a reliable marker 

for cardiac injury41. However, in this study, C. 

portoricensis leaf ethanol extracts showed serious 

depletion in the levels of serum cardiac and liver 

marker enzymes in rats exposed to kerosene. The 

treated groups showed (Table 1) a significant reduction 

in serum ALT, AST, ALP and LDH levels in dose 

dependent manner compared with the control and the 

vitamin C treated group. This could be due to the 

presence of the phytochemicals such as flavonoids 

saponin tannins etc that function as antioxidants in 

mopping free radicals generated by the kerosene 

xenobiotic and preventing membrane lipid peroxidation 

thus restoring membrane integrity. The result obtained 

from the current study correlates with the activity of 

AST was significantly higher in male and female rats 

exposed to kerosene and petrol-contaminated diets 

when compared to the control. Increase activity of AST 

has also been reported in CCI4-induced toxicity in 

rats42. This increase may be due to the abnormal 

dynamic properties of cellular membranes following 

exposure to hydrocarbon fractions present in kerosene. 

Lactate dehydrogenase (LDH), a cytosolic enzyme 

catalyzes the reversible conversion of pyruvate to 

lactate as part of the cori cycle in all mammalian 

cells43. Upon cellular injury, LDH is released into the 

bloodstream resulting in increased lactate 

dehydrogenase activity which has been suggested to be 

a marker reflecting alteration in organ/cardiac 

metabolism associated with xenobiotic/kerosene 

related tissue complications44,45. The ability of CPLEE 

to decrease the activities of Lactate dehydrogenase in 

the serum of rats may indicate its cardioprotective 

potentials. 

Limitation of the study 

This study was carried out in animal subjects. Clinical 

trials are needed for human subjects.  

 

CONCLUSIONS 

 

The results obtained from the study shows clearly that 

the ethanol extract of  C. portoricensis leaf carries a 

series of medicinally important bioactive 

phytochemicals and plays a significant role in mitiga-

ting the effect of kerosene inhaled by albino rats due to 

its antioxidant properties by reducing the Lipid 

peroxidation (MSD) products while the antioxidant 

enzymes such as Super peroxide dimutase, catalase and 

glutathione had  significant effects (p<0.05)  in the 

heart in a dose-dependent manner. Likewise, treatment 

of kerosene-exposed rats with higher concentrations of  

C. portoricensis leaves ethanolic extracts and vitamin 

C could boost the antioxidant defense system and 

lower the levels of serum cardiac and liver marker 

enzymes such as ALT, ALP, AST, LDH when it was 

orally administered in 25mg/kg and 50mg/kg dose to 

rats exposed to kerosene vapor.  
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