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ABSTRACT 

Aim: This study was aimed at examing the effect of mixture of Ocimum gratissimum extract and 

Vernonia amygdalina extract on lipid profile and hematological parameters of Wistar rats 

administered with cadmium. 

Methodology: Sixteen female rats were divided into four groups and designated as follows: 

Group 1-Control (Normal Saline,) Group 2-(Cadmium 10mg/kg bwt), Group 3 (Normal saline, 

leaf extract 200kg/kg bwt) Group 4 (Cadmium 10mg/kg bwt and leaf extract 200kg/kg bwt) and 

were treated for 28 days (4 weeks).  

Results: Exposure of rats to Cadmium alone (Group B) brought about significant increase in 

levels of Cholesterol, TAG and LDL with a decrease in HDL compared to control and rats 

maintained on plant extract alone (Group 3). However, treatment of Cd-exposed rats with 

mixture of the plant extracts (Group 4) significantly reduced Cholesterol, TAG and LDL with an 

increase in HDL compared to rats maintained on Cd alone (Group 2).  The PCV and RBC of the 

rats administered with the cadmium showed a significant reduction when compared to the 

control group, whereas the WBC increased significantly (p< 0.05). The group administered with 

the leaf extract and a combination of the leaf extract and cadmium recorded an increased in the 

(PCV), (RBC) level of the Wistar rat and a reduction in the (WBC) level when compared to the 

group administered with cadmium.  

Conclusion: The findings of this study demonstrate that mixture of Ocimum gratissimum and 

Vernonia amygdalina extracts have lipid lowering properties that may be advantageous to those 

with the problem of cadmium toxicity. The extracts were also found to be efficient in decreasing 

cholesterol, triacylglyceride, and low density lipoprotein levels, indicating that they have 

hypocholesterolaemic properties. 
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Introduction 

Cadmium (Cd) is ubiquitous in nature and to great extent it is concentrated in the food chain due 

to its high soluble nature compared to other toxic heavy metals. It is not degradable, 

consequently it is easily transported from soil to plants which animals and humans largely 

depend on for survival 
[1]

. Studies conducted by Vasey, [2] stated that there are two main ways 

for ionic form of Cd
2+

 to get through the hepatocyte cell membrane: (a) binding with Fe
2+

 and 

Zn
2+

 transporters, or (b) through voltage-gated Ca
2+

 channels. Protein-bound Cd usually binds to 

liver-produced metallothionein (MT) protein to form Cd metallothionein (Cd-MT) complex, 

which enters cells through receptor-mediated endocytosis and is then released from the Cd-MT 

as a Cd ion through the digestion of lysosome. Chronic Cd ion is stored in various tissues such as 

the liver, kidney, prostate and bone [3]. In the female liver, Cd absorption is 10%–20% higher 

than in males, and the female liver is more susceptible to Cd toxicity. This difference may be 

related to progesterone-activated receptor-dependent calcium channels, channels that are 

involved in the absorption and accumulation of Cd into the liver [4]. It was also documented in a 

study that the deposition of Cd in the liver can cause both liver injury and hepatotoxicity [5].  

Extensive research on the molecular mechanism of Cd carcinogenesis has shown that chronic Cd 

exposure can induce oxidative stress interfere with gene expression [6], affect cell cycle 

regulation, inhibit cell apoptosis, induce inflammatory signaling, and promote genomic 

instability and mutation in key genes to promote tumorigenesis [7]. Indeed, high concentrations 

of Cd from acute exposure or low concentrations of chronic exposure are both linked to severe 

hepatotoxicity/liver injury that promotes liver diseases and HCC development. 

Generally, the properties of antioxidant of various plants have been applied in the treatment of 

different diseases especially in developing countries where they have been documented in 

traditional medicine [8]. A study had revealed about 80% of individuals with the use of 

traditional medicine in developing countries to meet up their primary health care needs [9]. The 

phytochemical evaluation of Ocimum gratissimum (OG) revealed the following bioactive 

compounds; flavonoids, triterpenes, alkaloids, citral, saponins, eugenol,, and thymol etc 
9
. 

Flavonoids compounds have been described with biological activities such as, anti-inflammatory, 

antitumor and antioxidant [10] activities. A study conducted by Udi, et al.  [11] on the effects of 

aqueous extract of Ocimum gratissimum on the cerebellum of male wistar rats challenged by 

lead acetate revealed ameliorating qualities of Ocimum gratissimum as it reduce the degeneration 

of the purkinje cells. This also agree with the study on effects of Lead II Acetate induced 

PhysioMorphological Changes in Prefrontal Cortex of Ocimum gratissimum fed wistar Rats as 

Ocimum grassimum mitigate the effects of lead acetate on the Pyramidal cells of the prefrontal 

Cortex [12].  

Vernonia amygdalina, popularly called bitter leaves belong to the family Asteraceae or 

Compositae, is consumed locally as food and for ethno-medicinal uses. The bitter taste of 

Vernonia amygdalina comes from the phytochemicals of the leaves, which include alkaloids, 

saponins, glycosides, and tannins [13]. 



 

 

 Naringenin also restored the levels of antioxidant defense to normal levels and preserved the 

normal histological architecture of the liver tissue [14]. Similarly, a protective effect of alpha-

tocopherol (vitamin E) on Cd toxicity in rat liver has been shown. Coadministration of vitamin E 

(300 mg/Kg/day for 3 weeks) decreased prooxidative state hepatic markers such as 

malondialdehyde (MDA) and peroxidase (POD) activities that are induced by Cd exposure and 

also increased superoxide dismutase (SOD) and catalase (CAT) activities, restored Ca levels, and 

improved liver architecture [15]. In addition, olive oil and colocynth oil prevented oxidative 

damage in Wistar rat livers induced by Cd. Cotreatment with olive oil or colocynth oil restored 

the antioxidant potential in plasma and liver and decreased MDA levels and transaminase 

activity [16]. Ferulic acid (FA) derivatives of curcumin also contribute to liver repair. An 

interesting recent study demonstrated that supplementation of FA (50 mg/kg) significantly 

decreased Cd accumulation in rat liver and kidney tissues by elevating antioxidant enzyme 

expression and by decreasing the expression of hepatonephrotoxicity enzymes [17]. The aim of 

this study was therefore to examine the ameliorative effects of combined leaf extracts of Ocimum 

gratissimum and Vernonia amygdalina on the lipid profile, hematology and histomorphology of 

Cadmium induced liver of an adult Wistar rats. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

 

MATERIAL AND METHODS 

MATERIALS   (prefer to remove by author) no need  

Experimental and laboratory Equipment/Apparatus  

The Materials used in this experimental study are as follow: Dissecting set, Wistar rats, 

Cadmium Chloride, animal cages, fresh leaves of Ocimum gratissimum, Vernoniaamygdalina, 

digital weighing balance, water bottles, beakers,  glass slides, 1ml syringe, Orogastric tubes, 

Graduated Measuring cylinder set, Molten paraffin wax, Rotary microtome, Bouin’s fluid, 

Xylene, Ehrlich’s Haematoxylin, Eosin, Spectrophotometer (UV/VIS. Model 752)-long/Tech. 

China, Centrifuge (Pro-PRP, ROTOFIX 32 Model DG-10-S)-US, Digital pH meter (NANBEI. 

L/W/H.) China, Digital Electronic weighing balance (RAD WAG. Model RS-R1) India, Oven 

(REMI. Model RDHO-50), Electric Blender (RICO. Medina, OH 44256), Soxhlet Extractor 

(PYREX, Model 1792) Jiangsu, China 

Methods  

Extraction 

The leaves were destalked from the stem, sorted, washed with distilled water and air dried in a 

room temperature for 21 days (three weeks) milled to powder using (RICO blender Medina, OH 

44256) and stored in an airtight beaker, 140g of the plant sample were extracted on a Soxhlet 

extractor using ethanol (96%) and water as the extraction solvents. The resulting eluate was dried 

at 40ºc using (REMI Oven Model RDHO-50) and reconstituted in distilled water to appropriate 

concentrations. 

Experimental Design (Add ethical permission) for animal ethics check list provide by 

author 

This was an experimental study involving sixteen (16) Wistar rats which were purchased from 

the animal house of the Faculty of Basic Medical Sciences, Delta State University, Abraka 

weighing between 120-200g were divided at random into four (4) groups of 4 animals each of 

female Wistar rats thus: Group A – control fed with normal feed and water alongside with 

normal salin. Group B – Fed with Normal feed and water alongside with administration of 1mg 

of cadmium (14 days to study the direct effect of Cadmium). Group C – Fed with Normal feed 

and water alongside with administration of 1mg of Extract (14 days to study the direct effect of 

Ocimum gratissimum and Vernonia amygdalina extracts). Group D – Fed with Normal feed, 



 

 

water and 1mg of cadmium along side with 1mg of the extract was administered (14 days to 

study the ameliorating effects of the extracts)  

Blood sample and organ collection 

At the end of the treatment period the experimental rats were sacrificed by cervical dislocation. 

Blood samples were collected by cardiac puncture and dispensed into heparinized bottles for 

clinical chemistry analysis and EDTA (Ethylenediaminetetra acetic acid) container for 

haematological tests centrifuged at 5000g for 10 minute. Sera and supernatants collected and 

were stored frozen until used for analysis.  

Assessment of Biochemical Parameters 

LIPID PROFILE (It prefer to rewrite in a brief, no need to the details below) 

Determination of Serum Total Cholesterol Using Randox Assay Kit 

Principle. 

         Cholesterol was determined after enzymatic hydrolysis and oxidation based on the 

understanding that quinoneimine (an indicator) is formed when hydrogen peroxide and 4-

aminoantipyrine reacts in the presence of phenol and peroxidase. 

Procedure: 

Exactly 10µl each of distilled water, sample, and standard (CAL) were pipetted into ‘blank’, 

‘Test’, and ‘Standard’ test tubes respectively. Thereafter 1000 µl of Reagent was added to all test 

tubes. They were mixed, incubated for 5 minutes at 370C and the absorbance of the sample 

(Asample) and standard (Astandard) were read against the reagent blank within 60 minutes at 500nm. 

Determination of low density lipoprotein Cholesterol (LDP-C) Using Randox Assay Kit 

Principle: 

          Low densty lipoproteins (LDL) in the sample precipitate with polyvinyl sulphate. Their 

concentration is calculated from the difference between the serum total cholesterol and the 

cholesterol in the super after centrifugation, the cholesterol is spectrophotometrically measured 

by means of the coupled reactions described below. 

Procedure 

0.2 µl sample and reagent (A) was pipetted into centrifuge tubes mixed thoroughly and stand for 

15minutes at room temperature, was centrifuge at a minimum of 4000 r.p.m. for 15minutes. 

Supernatant was carefully collected. After which the reagent (cholesterol kit) to room 

temperature, then pipette into a test tubes  



 

 

 

 

Determination of High density lipoprotein Cholesterol (HDP-C) Using Randox Assay Kit 

Principle: 

         Low density lipoprotein (LDL and VLDL) and chylomicron fractions are precipitated 

quantitatively by the addition of phosphotungstic acid in the presence of magnesium ions. After 

centrifugation, the cholesterol concentraction in the High density lipoprotein (HDL) fraction, 

which remains in the supernatant, is determined. 

Procedure; 

 200 µl of sample was Pipetted into centrifuged tubes then 500 µl was used to diluted the 

precipitant, after which it was mix thoroughly and allowed for 10 minutes at room temperature. 

Then it was centrifuge at 4,000 rmp for 10minutes at 12,000 rmp. Then the clear supernatant was 

carefully removed using a pipette. 

Determination of Serum Triglycerides using Manuel Method 

Principle: 

Triglycerides from serum or plasma are extracted with isopropanol, extracted triglycerides are 

Saponified with an alkali, sodium methylate, forming glycerol and fatty acids. 

Triglyceride + Sodium methylate───> Glycerol + fatty acids 

Glycerol is oxidized with sodium periodate to produce formaldehyde, 

Glycerol + Sodium periodate ──────> formaldehyde 

Formaldehyde is reacted with acetylacetone in the presence of ammonium ions to produce a 

yellow compound (diacetyldihydrolutidine) which is measured colorimetrically. 

Procedure: 

three glass stoppered tubes was set up which contains the test, standard and black, the tubes were 

mix for 30 seconds in a vortex mixter, then the tubes were stand at a room temperature for 10 

minutes for clear separation of two layers. There after the top solvent layer was used for further 

assay. 

Determination of the red blood percentage using a centrifugation technique. 

Principle (It prefer to rewrite in a brief, no need to the details below) 

 



 

 

The packed cell volume is that proportion of whole blood occupied by red cells, expressed as a 

ratio (litre/litre). Anticoagulated blood in a glass capillary of specied length, bore size, and wall 

thinckness is centrifuged in a microhaematocrit centrifuge at RCF 12000-15000xg for 3-5 

mintues to obtain constant packing of the red cells. A small amount of plasma remains trapped 

between the packed red cells. The pack cell volume value is read from the scale of a 

microhaematocit reader or calculated by dividing the height of the red cell column by the height 

of the total column of blood. 

Procedure: 

The capillary tube was filled with sample (blood). After which it was cleaned with a cottonwood. 

The tip was steel withplasticine to avoid spillage of blood while spinning. Thereafter Capillary 

tube was place on the hematocrit centrifuge, then was allow to spin for 5min at 12,000pm. After 

which the capillary tube was brought out and was placed on the hematocrit reader at the eye 

level, then the reading was taking. 

Determination of the Red blood cell using (Manual Method) 

Principle: (It prefer to rewrite in a brief, no need to the details below) 

 

Whole blood is diluted appropriately using an isotonic diluent to avoid lysis of red cells. 

The number of red cells in a known volume and of known dilution is counted using a counting 

chamber. 

Determination of the White blood cell using (Manual Method) 

Principle: (It prefer to rewrite in a brief, no need to the details below) 

 

Whole blood is diluted appropriately using a diluted appropriately using a diluent which 

haemolyses red cells. Leaving all the nucleated cells intact. The number of white cells in known 

volume and known dilution are counted using a counting chamber. 

Analysis of Data. 

Data were expressed as mean± standard error m(SEM) the mean valves between the groups were 

compared by using analysis of variance (ANOVA) and least significance test (LSD) producer 

using the software (SPSS). The results were considered significant at p˂0.05 level. 

 

 



 

 

RESULTS  

Effect of combined leaf extract of Vernoniaamygdalinaonand Ocimumgratissimum on lipid 

profile on cadmium induced Wistar Rats 

The effect of combined leaf extract of Vernonia amygdalinaonand Ocimum gratissimum on lipid 

profile on cadmium induced wistar rats is presented in Table 1. The effect of Vernonia 

amygdalinaon and Ocimum gratissimum on lipid profile on cadmium induced Wistar 

Ratsshowed There was a significant increase in the level of serum cholesterol, triglyceride and 

LDL levels in group administered with only cadmium when compared with the control group (p< 

0.05), while those administered with only the plant extract and a combination of the plant extract 

and cadmium showed significant decrease in level of cholesterol, triglyceride, high density 

lipoprotein, and low density lipoprotein when compared to the group administered with cadmium 

only. High density lipoprotein (HDL) level of group administered with cadmium only recorded a 

significant decrease when compared to those of the control group (p< 0.05) 

The administration of the extract to Cd-exposed rats brought about significant reduction in 

cholesterol, TAG and LDL compared to rats maintained on Cd alone.   (Table 1) below. 

Table 1: Effect of combined leaf extract of Vernoniaamygdalinaonand Ocimumgratissimum 

on lipid profile on cadmium induced Wistar Rats 

 

 

Groups 

 

Cholesterol 

Lipid      profile 

Triglyceride 

 

HDL 

 

LDL 

Group 1 25.73±0.70
a
 23.50±0.96

a
 3.29±0.17

a
 19.02±0.34

a
 

Group 2 44.59±3.59
bc

 28.99±0.98
bc

 2.15±0.36
bc

 37.71±2.88
bc

 

Group 3 19.67±0.33
ade

 17.66±0.34
ade

 5.43±0.11
ade

 14.51±0.15
ade

 

Group 4 33.34±0.70
adf

 25.49±0.68
adf

 3.08±0.04
adf

 21.80±0.83
adf

 

 

Values are Mean±standard Error Mean (SEM).  Values with different superscript are statistically 

different at (p< 0.05). superscript (a,b) compares Group 2, Group 3 and Group 4 to  Group 1 ((1
st
 

letters) along the column. Superscript (c,d) compares Group 3 and Group 4 to Group 2 (2
nd

 

letters) along the column while Superscript (e,f) compares Group 4 to Group 3 along the column. 

 



 

 

Effect of combined leaf extract of Vernonia amygdalinaonand Ocimum gratissimum on 

Hematological Parameters on cadmium induced Wistar Rats 

The effect of combined leaf extract of Vernonia amygdalinaon and Ocimum gratissimum on 

Hematological Parameters on cadmium induced Wistar Ratsshowed a significantly reduction in 

the packed cell volume (PCV) and red blood cell (RBC) level of the rats when compared to the 

control group, while the white blood cell (WBC) level increased (p< 0.05). the group 

administered with the extract and a combination of the extract and cadmium recorded an 

increased in the packed cell volume (PCV) and red blood cell (RBC) level of the wistar rats and 

a reduction in the white blood cell (WBC) level when compared to the group administered with 

cadmium below. 

Table 2: Effect of combined leaf extract of Vernonia amygdalinaon and Ocimum 

gratissimum on lipid profile on cadmium induced Wistar Rats 

 

Groups 

Hematological parameters 

PCV RBC WBC 

Group 1 31.33 ± 1.20
a
 5.00±0.42

a
 4833.33 ± 88.19

a
 

Group 2 20.67±1.20
b,c

 3.97±0.09
b,c

 7766.67 ± 284.80
b,c

 

Group 3 34.00±0.58
a,d,e

 5.33±0.09
a,d,e

 4566.67 ± 66.67
a,d,e

 

Group 4 29.33±0.88
a,d,f

 4.47±0.15
a,d,f

 5033.33±120.19
a,d,f

 

 

Vales are Mean± Standard Error Mean (SEM).  Values with different superscript are statistically different at (p< 0.05). 

Superscript (a,b) compares Group 2, Group 3,(1st letters) along the column. Superscript (c,d) compares Group 3 and Group 4 to 

Group 2 (2nd letters) along the column while superscript (e,f) compares Group 4 to Group 3 along the column. 

 



 

 

 

Fig.1 : Histopathological slides  

Liver centriole appears normal, large and distinct (long arrow). The hepatocytes also reveal normal nucleus (short arrow).  

Liver centriole appears large with thickened wall (long arrow). The hepatocytes also reveal slightly pyknotic nucleus with focal 

pool of mononuclear infiltrates (short arrow). 

Liver centriole appears large and distinct surrounded by mild mononuclear cells (long arrow). The hepatocytes also reveal 

slightly vacuolated nucleus with mild fatty changes (short arrow). 

Liver centriole appears large and distinct surrounded (long arrow). The hepatocytes also reveal pyknotic nucleus (short arrow). 

 

 

 
 

 

 

 

 

 

 

 



 

 

Discussion 

The study clearly shows that the administration of the combined extract of Ocimum gratissimum 

and Vernonia amygdalina decreased the cholesterol, triacylglycerol and low density lipoprotein 

(LDL) level of the experimental animal significantly (p< 0.05) when compared to the control 

while the level of high density lipoprotein (HDL) increased significantly. Whereas, Wistar rat 

induced with Cadmium and combined plant extract displayed an increased in the lipid profile of 

the Wistar rat with the exception of the high density lipoprotein (HDL) which showed a 

significant reduction (p< 0.05). Adaramoye et al. [18] also reported a decrease in the cholesterol, 

glyceride, low density lipoprotein (LDL) level of Wistar rat administered with different dose of 

Vernonia amygdalina and an increase in the high density lipoprotein (HDL) level when 

compared to those of the control, this is in agreement with the findings of this present study. 

Lipid disorders play a key role in the pathogenesis and progression of atherosclerosis and 

cardiovascular disease, according to research, and environmental factors play a role in these 

disorders as well [19]. The use of medicinal plants for therapeutic purposes are increasingly 

becoming prevalent in modern society as alternatives to synthetic medicines. Various parts of 

Ocimum gratissimum, including the leaves, stems, and roots, are used pharmaceutically in 

folklore medicine to treat various ailments and diseases such as diabetes, hypertension, pile, 

rheumatism, and others [20].  

Nonetheless, some unfavorable effects of Vernonia amygdalina have been documented, 

indicating that the saponin fractions of the extract have a hemolytic effect [21]. Wistar rats' body 

weight was significantly reduced after prolonged feeding with Vernonia amygdalina leaves, 

according to Asuquo et al., [22]. This corroborate with this present study where Wistar rat 

administered with the combined extract of Ocimum gratissimum and Vernonia amygdalina 

displayed a significant decrease in the weight of the rat when compared to those of the control 

group and groups administered with cadmium. Cholesterol is an important chemical involved in 

a variety of cellular processes, including membrane fluidity, vitamin D generation on the skin's 

surface, hormone manufacturing, and even aiding cell connections in the brain 
23

. It is critical 

that the body's cells receive an adequate quantity of cholesterol. 

When cholesterol levels in the blood increase, unfortunately, it can have negative implications. 

Cholesterol, in particular, has gained prominence for its role in the development of 

artherosclerosis, the leading cause of mortality in affluent countries around the world [23]. The 

therapeutic effects of plant foods have been the focus of many significant dietary research 

because great efforts have been made to reduce the risk of cardiovascular illnesses through 

cholesterol management [24, 23]. 

Reduced erythrocyte survival is one of the adverse implications of this membrane lipid 

peroxidation [25]. The results obtained from this study, it is apparent that the RBC parameters 

measured decrease significantly which is an indication of reduced and abnormal erythropoiesis. 



 

 

This observation is consistent with the reports of Ekweogu et al. [26] but differ from the reports 

of Akpaso et al., [13]. Administration of combined extract of Ocimum gratissimum and Vernonia 

amygdalina to cadmium induced rats appreciably improved the levels of red blood cell (RBC) 

and its indices (p< 0.05). This suggests that some phytoconstituents present in the extract can 

stimulate the formation or secretion of erythropoietin which stimulates the stem cells in the bone 

marrow to produce RBC [27].  

The white blood cell (WBC) acts as a scavenger, removing foreign chemicals from the body. The 

number of white blood cell (WBC) is known to increase in response to a hazardous environment 

as a body defense mechanism [28]. Changes in white blood cell (WBC) have been linked to 

cardiovascular problems [29]. Coronary artery disease, insulin resistance, Type 2 diabetes, 

stroke, and diabetes-induced macro and microangiopathy have all been linked to leukocytosis 

[30]. AGEs, oxidative stress, angiotensin II, and pro-inflammatory cytokines have all been 

shown to activate leucocytes [30]. The result of this study showed a significant (P< 0.05) 

increase in WBC of cadmium induced Wistar rats which became reduced significantly (P< 0.05) 

on combined extract of Ocimum gratissimum and Vernonia amygdalina treatment. This may 

have been as a result of the ability of the extract to ameliorate AGEs production and reduce 

oxidative stress within the blood cells. This finding is in agreement with earlier reports [30]. 

Limitations of Study 

 The study was limited to unavailability equipment to conduct a smooth research, it also 

suffered several challenges such as finance, and time. 

Conclusion 

The findings of this study demonstrated that Ocimum gratissimum and Vernonia amygdalina 

extracts have lipid lowering properties that may be advantageous to patients at risk of 

cardiovascular disease. The extracts were also found to be efficient in decreasing cholesterol, 

triacylglyceride, and LDL levels, indicating that they have hypocholesterolaemic properties. The 

study also shows that the combined plant extract can enhance hematological parameters in 

Wistar rats who have been exposed to Cadmium. Finally, the study's findings revealed that the 

combined extracts diet preparation had greater anti lipidemic and hematological properties, 

suggesting that it could be advantageous to persons at high risk of cardiovascular disease. 

Recommendation 

Owing to the finding of this study it is recommended that the combined plant extract of Ocimum 

gratissimum and Vernonia amygdalina should be explored for its adjuvant therapy for the 

management of diabetes mellitus treatment. 
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