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Abstract 

Background: Moringa oleifera is a medicinal plant with numerous pharmacological actions against many diseas-

es, including snakebite. To date, there is no report on the anti-venom effects of M. oleifera leaf against Causus 

maculatus envenomation. Thus, the impact of M. oleifera leaves were investigated against the toxic effects of C. 

maculatus venom.  

Methods: In this study, the ethanol leaf extract of M. oleifera was partitioned using n-hexane and ethyl acetate 

thereafter, the efficacies of solvent fractions on C. maculatus-envenomed rats and some biological activities of the 

venom were investigated. The lethal dose (LD50) of the venom was determined in rats. Subsequently, the anti-

venom effects of solvent fractions of M. oleifera extract against envenoming and some biological activities of C. 

maculatus venom were evaluated.  

Results: The venom's acute toxicity (LD50) was estimated to be 2.9 mg/kg-1. In a dose-dependent manner, M. 

oleifera inhibited heamolytic and heamorrhagic activities of Causus maculatus venom. Also, acute anemia and 

thrombocytopenia induced by the venom were reversed after treatment with ethanol and n-hexane solvent fractions 

of M. oleifera extract. Furthermore, M. oleifera ameliorated various histopathological defects observed in tissues 

of vital organs of envenomed treated rats.  

Conclusion: Results demonstrated that M. oleifera leaves could serve as an anti-snake agent against toxicities in-

duced by C. maculatus venom  
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1 INTRODUCTION 

The genus Causus of the family Viperidae comprises a 

group of nocturnal and venomous snake species com-

monly found in Africa [1]. Species under the genus in-

clude Causus rhombeatus, Causus maculatus, Causus 

lichtensteinii, etc. Out of these species, C. maculatus

(commonly referred to as Night adder), a small and stout, 

with an average length of 30-60 cm, possess an elongated 

venom gland extending beyond the skull base [2, 3]. Due 

to these unique features described, C. maculatus delivers 

a large venom yield (up to 300 mg) relative to their 

narrow heads during bite [4]. The snake is commonly 

found in West and Central Africa [5] and is often 

responsible for snake bites in North-eastern Nigeria [6]. 

Envenomation by snakes of the genus Causus has been 

widely documented. Its effects in humans often range 

from extreme swelling, drowsiness, slight muscle flacci-

dity, drops in blood pressure, moderate bruising, bliste-

ring to necrosis [7]. However, bites from C. maculatus is 

accompanied by mild symptoms that include pain, mild 

heamorrhage, moderate swelling, local lymphadenitis, 

and mild fever [4] but, necrosis is rarely encountered 

when bites by C. maculatus. Although envenomation 

from C. maculatus is not usually considered life-

threatening to human health, it should not be unde-

restimated as its venom can be potentially dangerous [8]. 

Given this, there is need to investigate the venom's toxi-

city and possible inhibition of the toxic effects of C. ma-

culatus venom. 

Native people commonly use medicinal plants to treat 

several diseases, including snakebites. One such plant is 

Moringa oleifera Lam, commonly grown in different 

parts of the world [9], including Nigeria. The plant is 

known for its therapeutics and nutritional values, and it 

contains some bioactive components that include trace 

metal ions, vitamins, alkaloids, polyphenols, flavonoids, 

terpenoids, and other elements thatcollectively act on 

broad physiological processes including metabolism and 

immunity [10].  

Report abounds that anti-venom, the only standard drug 

for snakebites treatment, has clinical side effects.It is 

costly and scarce, combined with ineffectivenessagainst 

local envenoming [11]. Previous studies have shown that 

bites from C. maculatus induce both local and systemic 

effects in humans [7]. Thus there is a need to find a po-

tential alternative therapy that can overcome the shortco-

mings of commercial anti-venom. Subsequently, the use 

of natural products from plants as an alternative therapy 

for treating snake envenomation has continued to gain 

attention from researchers. Before this study, published 

studies regarding the anti-venom activity of plant extract 

againstthe venom of this genus (Causus) werenot 

available. Although, the anti-snake efficacy of M. oleife-

ra has been reported against envenoming from Cobra and 

Viper species [12, 13]. Therefore, this study aims to ex-

plore the potentials of M. Oleifera acting as an anti-

venom agent against pathophysiology and some biologi-

cal activities C. maculatus venom. 

 

2 METHODOLOGY 

2.1 Collection of C. Maculatus venom 

Lyophilized venom of C. Maculatus was obtained from 

the Department of Pharmacology and Toxicology, 

Amadu Bello University, Zaria, Nigeria.The venom was 

preserved at room temperature in the laboratory before 

use. 

2.2 Snake Venom Antiserum 

The polyvalent anti-venom (EchiTAb-Plus ICP) used for 

this study was produced by Instiudo Clodomiro Picado, 

University of Costa Rica, Costa Rica. The anti-venom 

was made of horse immunoglobulin to treat envenoming 

by Viper and Cobra species in Sub-Sahara Africa.  

2.3 Collection of the Plant Leaves  

Fresh leaves of M. oleifera was collected from the bota-

nical garden of the University of Ibadan. Subsequently, a 

taxonomist identified and authenticated the leaves in the 

herbarium of the Department of Botany, University of 

Ibadan, Nigeria, where a voucher specimen was deposi-

ted with voucher no: UIH-22442. 

2.3.1 Preparation and Extraction of the Plant Leaves 

The freshly collected leaves were air-dried at room tem-

perature for seven days in the laboratory. The dried lea-

ves were ground to powdery form and extracted using the 

cold maceration method [14]. Exactly, 2000 g of the 

powdered leaves of M. Oleifera was soaked in 3 liters of 

100% ethanol for 72 hours. The content was filtered 

through aWhatman filter paper (grade 1) (Model no: 

F1000-01A, made in China) lined funnel into a 3000 ml 

laboratory borosilicate glass Erlenmeyer conical flask. 

The filtrate was concentrated to a paste using a Borosili-

cate Glass Rotary evaporator (Model no: 129152962) at 

40 0C to have the ethanol extract as a paste and stored in 

the refrigerator at 4 0C.  
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2.3.2 Solvent by Solvent Partitioning 

The crude ethanol extract of M. oleifera was further par-

titioned using n-hexane and ethyl acetate in order of their 

polarity [15]. The filtrates of  n-hexane, ethyl acetate, and 

ethanol solvent fractions of M. oleifera extractwere con-

centrated using Borosilicate Glass Rotary evaporator 

(Model no: 129152962) at 40 0Cto have the fractions asa 

paste. M. Oleifera extract fractions (n-hexane, ethyl ace-

tate and ethanol) were used for further experiment. 

2.4 Experimental Animals 

Sixty-five adult male albino Wistarrats (120-150g)

wereobtained from the animal house of the Department 

of Zoology, University of Ibadan, Nigeria. The animals 

were transported viawell-ventilatedpathogen-free plastic 

cages to the animal house of the Department of Zoology, 

Federal University of Agriculture Abeokuta, Nigeria, 

where the experiment was carried out.The rats were 

acclimatized for two weeks under standard conditions 

(12h light and 12h dark cycle) at room temperature 

(27oC) in the animal house.They were fed with standard 

mouse pellets, and water was supplied ad libitum.The 

experiment was approved by the animal ethics committee 

of the Department of pure and applied Zoology, College 

of Bioscience, Federal University of Agriculture, 

Abeokuta, Nigeria.All animal experiments complied with 

the National Institutes of Health publication on guide for 

the care and use of laboratory animals (2011). 

2.4.1 Lethal Dose test (LD50) for C. maculatus Venom 

To determine the LD50 of the venom, the method of 

Spearman-Karber, [16] with slight modification was 

employed. Twenty rats were randomly selected into four 

groups (n = 5). Group 1 was injected intraperitoneally 

(i.p) with 0.2 ml of saline (control), while groups 2 to 4 

were injected (i.p) with 0.2 ml of varying concentration 

of the venom (1.5, 2.5, 3.5 mg.kg-1) dissolved in 1 ml of 

saline respectively. Mortality and the behavioural respon-

ses of each rat wereobserved for 48 hours.The LD50 of 

the venom was calculated with a confidence limit at 50% 

probability using probit analysis of mortality occurring in 

groups of envenomed rats within 48 hours. 

2.5 In vivo Anti-venom Activities of M. Oleifera ex-

tract fractions against C. maculatus venom. 

2.5.1 Experimental Design 

In this experiment, forty-five male albino Wistar rats we-

re divided randomly into nine groups (n=5). Group 

1,which served as standard control, was injected with 

saline while groups 2 to 9 were envenomed with 1.3 mg/

kg-1 (LD50) of C. maculatus venom. Group 2 was left 

untreated post envenomation (venom control) while 

group 3 was treated with polyvalent anti-venom. How-

ever, groups 4, 6, and 8 were treated orally with 300 mg/

kg-1 of n-hexane, ethyl acetate, and ethanol solvent frac-

tions of M. Oleifera extract dissolved in saline, respec-

tively.Groups 5, 7, and 9 were treated orally with 600 

mg/kg-1 of n-hexane, ethyl acetate, and ethanol solvent 

fractions of M. Oleifera extract in saline, respectively. 

The various doses of extract fractions used in this experi-

ment were based on the lethal dose (LD50) of M. oleifera 

leaf extract, as earlier reported [13]. 

2.5.2 Venom Injection and Administration of M. Olei-

fera Extract Fractions. 

Rats were envenomed by a single intraperitoneal injec-

tion of 0.2 ml of 2.9mg/kg-1 (LD50) of C. Maculatus ve-

nom dissolved in 1 ml of normal saline for each group. 

After 1 hour, the envenomed rats were treated orally with 

0.2 ml of varying concentrations of M. oleifera extract 

fractions (600 and 300 mg/kg-1 dissolved in 2 ml of sali-

ne) while 0.2 ml of the anti-venom was injected intra-

venously in the anti-venom treated group.Envenomed 

animals were treated for seven consecutive days. 

2.6 Blood Sample and Organs Collection  

After treatment for seven days, blood samples were 

collected from each rat through the veins into EDTA 

bottles for hematological analysis. Animals were then 

sacrificed according to guides [17].The experimental rats' 

brains, kidneys, hearts, and liver were collected and 

stored in 10% formalin for histopathological studies. 

2.7 Biological Studies  

2.7.1 Anti Hemorrhagic Activities of M. oleifera Ex-

tractfractions on C. maculatus Venom. 

The assay was carried out based on the method of Theak-

ston and Reid, [18] with slight modifications. Twenty-

seven male albino Wistarrats were divided randomly into 

nine groups (n=3). Group 1 was injected intradermally 

with 0.2 ml of saline (control) while 0.2 ml of LD50 of 

the venom (2.9 mg/kg/ml dissolved in 1 ml of normal 

saline) was injected intradermally into rats in group 2 

(venom control). For groups 3 and 4, 0.2 ml of dissolved 

venom was added to 0.2 ml of 300, and 600mg/kg-1 of n-

hexane solventfraction of M. Oleifera ex-

tract,respectively. This procedure was employed using 

ethyl acetate solvent fraction of M. Oleifera extract for 
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groups 5 and 6, ethanol solvent fraction of M. Oleifera 

extract forgroups 7 and 8 while 0.2 ml of anti-venom was 

used for group 9 respectively in separate tubes. The mix-

tures were incubated at 37 °C for 1 hour, thereafter, 0.1 

ml of the mixture was injected intradermally into the rats 

in groups 3-9 based on their groupings as earlier stated. 

The resulting hemorrhagic lesion was measured with a 

ruler and recorded after 3 hours. Further, the percentage 

inhibition was calculated. 

2.7.2 Anti-hemolytic Activity of M. oleifera Extract 

Fractions on C. maculatus Venom 

Approximately 20ml of citrated bovine blood was used 

for this assay. Erythrocytes were washed with 5ml of sali-

ne (0.9 %) by centrifugation (2400 rpm) for 10 minu-

tes.This was done 10times to obtain free packed cells. 

After repeated washings with saline, a 10% cell suspensi-

on was prepared. Exactly 0.2 ml of LD50 of the venom 

(2.9 mg/kg/ml dissolved in 1 ml of normal saline) was 

mixed with 10 ml of 10% cell suspension in saline. The-

reafter, 0.2 ml of the mixtures were added to 0.2 ml of 

different concentrations of eachsolvent fractions of M. 

oleifera extract (300 and 600mg/kg-1of 2 ml in saline) 

and polyvalent anti-venom in each separate tubes. The 

mixtures in triplicates were incubated at 37 °C for 60 mi-

nutes. The reaction was stopped by adding 3 ml of chilled 

phosphate buffer saline (PBS pH 7.2) to the tubes. The 

tubes were centrifuged at 2400 rpm for 10 min, and ab-

sorbance of the supernatant was measured at 540 nm. The 

supernatant of tube treated with 3 ml distilled water was 

taken as 100 % lyses and serves as control [19]. Percenta-

ge inhibition was calculated using the formula 

% Inhibition =      Control – Test Sample  ×  100  

       ————————-   

          Control 

 

2.8 Histopathological Studies 

The liver, heart, brain and kidney of the rats were excised 

and preserved in 10% formalin for histological analysis. 

The organs were dehydrated through increasing con-

centration of ethanol (70%, 80%, 90% and 100%). The 

dehydrated organs were thereafter cleared in three chan-

ges of xylene and were embedded with wax. Each block 

was mounted on the microtome, sectioned at 5µ, and 

stained using hematoxylin-eosin [20]. Each prepared sli-

de was  viewed under a light microscope and the photo-

micrograph was taken. 

 

2.9 Statistical Analysis 

Data obtained was expressed as mean ± Standard error. 

Significant difference between all experimental groups 

was determined by Analysis of variance (ANOVA) using 

SPSS computer software, version 16.0 at 95% confidence 

interval (CI). 

 

3 RESULTS  

3.1 Mortality of Rats Across the Groups in the Anti-

venom Experiment. 

In this experiment, two mortalities were recorded post 

envenomation in the untreated envenomed rats (Group 2), 

while mortalities were not recorded in the normal control 

and all the envenomed treated rats. 

3.2 Lethal Dose Test of C. maculatus Venom 

The venom's Lethal dose (LD50) was estimated at 2.9 mg/

kg-1. Also, rats in groups 2 and 3 envenomed with 1.5 and 

2.5 mg.kg-1of C. maculatus venom recorded no mortality 

24 hours post envenomation, while 25 % mortalities were 

recorded in Group 4 envenomed with 3.5 mg/kg-1   of C. 

maculatus venom. 

3.3 Effect of M. oleifera Extract and Fractions on the 

Hematology of Envenomed Rats 

The packed cell volume (PCV), hemoglobin (Hb), and 

Red blood cell (RBC) of untreated envenomed rats were 

significantly (P<0.05) lower compared to normal control 

rats (Table 1), Hb, and RBC of untreated envenomed rats 

were significantly (P<0.05) not different from enven-

omed rats treated with a high and low dose of ethyl ace-

tate solvent fraction of M. oleifera extract. However, 

PCV, Hb, and RBC of envenomed rats treated with etha-

nol solvent fraction of M. oleifera extract were signifi-

cantly (P<0.05) higher than untreated envenomed rats. 

The platelet counts of normal control, envenomed rats 

treated with anti-venom and n-hexane solvent fraction of 

M. oleifera extract was significantly (P<0.05) higher 

compared to venom control while envenomed rats treated 

with ethanol and ethyl acetate solvent fraction of M. oleif-

era extract was not statistically different (P<0.05) from 

the venom control. The result of the Mean Corpuscular 

Hemoglobin (MCH) and mean corpuscular hemoglobin 

concentration (MCHC) of the untreated envenomed rats 

were significantly (P<0.05) lower compared to the nor-

mal control and envenomed rats treated with high dose of 
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GRP PCV 

(%) 
Hb 

(g/dl) 
RBC 

(cell/L) 
Platelet 
(x105 cell/L 

MCV 

(fl) 
MCH 

(pg/cell) 
MCHC 

(%) 

1 52.67±0.170a
 17.26±0.168a

 8.54±0.130a
 130666.67±0.089a

 615.81±0.170a
 201.97±0.062a

 32.80±0.068a
 

2 49.00±0.170b
 15.53±0.168b

 7.81±0.130b
 121333.33±0.089b

 623.58±0.170a
 198.40±0.062b

 31.86±0.068b
 

3 57.67±0.170a
 18.26±0.168a

 9.08±0.130a
 156333.33±0.089a

 635.93±0.170a
 201.46±0.062a

 31.69±0.068b
 

4 58.33±0.170a
 18.70±0.168a

 9.27±0.130a
 96666.67±0.089b

 629.38±0.170a
 201.88±0.062a

 32.08±0.068a
 

5 49.33±0.170b
 15.80±0.168b

 8.15±0.130a
 10900.00±0.089b

 605.65±0.170a
 195.56±0.062b

 32.29±0.068a
 

6 52.67±0.170a
 17.06±0.168a

 8.58±0.130a
 156000.00±0.089a

 613.36±0.170a
 199.16±0.062a

 32.47±0.068a
 

7 56.33±0.170a
 12.933±0.55b

 8.67±0.130a
 129333.33±0.089a

 644.78±0.170a
 155.57±0.062c

 25.02±0.068c
 

8 49.33±0.170b
 16.40±0.168b

 8.01±0.130b
 115666.67±0.089b

 611.73±0.170a
 204.69±0.062a

 33.46±0.068a
 

9 46.67±0.170b
 14.97±0.168b

 7.47±0.130b
 58333.33±0.065c

 623.16±0.170a
 200.58±0.062a

 32.19±0.068a
 

Table 1. Haematology of C. maculatus-envenomed Rats Treated with M. oleifera Extract Fractions. 

Values are mean ± SE (η = 3) . Values in the same column with different superscripts are significantly different (P<0.05).  Hb: Heamoglobin, 

RBC: Red Blood Cell, MCV: Mean Corposcular Volume, MCH: Mean Corpuscular Haemoglobin, MCHC: Mean Corpuscular Haemoglobin 

Concentration. 

Group 1: Rats injected with saline only (Normal control); Group 2: Envenomed rats treated with polyvalent anti-venom.; Group 3: Enven-
omed rats not treated (Venom control).; Group 4: Envenomed rats treated with 600 mg/kg of ethanol solvent fraction of M. oleiferaextract.; 
Group 5: Envenomed rats treated with 300 mg/kg of ethanol solvent fraction of M. oleifera extract.; Group 6: Envenomed rats treated with 
600 mg/kg of n-hexane solvent fraction of M. oleifera extract; Group 7: Envenomed rats treated with 300 mg/kg of n-hexane solvent fraction 
of M. oleifera extract; Group 8: Envenomed rats treated with 600 mg/kg of ethyl acetate solvent fraction of M. oleifera extract.; Group 9: 
Envenomed rats treated with 300 mg/kg of ethyl acetate solvent fraction of M. oleifera extract. 

Table 2.   WBC and Differentials of C. maculatus -envenomed Rats Treated with M. oleifera Extract Fractions  

 

Groups 

WBC 

(x103 cell/L) 

LYM(%) NEUT 

(103cm3) 

MONO 

(103µl) 

EO 

(103µl) 

1 3250.00±0.232a
 79.33±0.088a

 
16.67±0.408b

 2.33±0.111a
 1.67±0.069b

 

2 3133.33±0.232b
 72.67±0.088b

 24.00±0.055ab
 1.33±0.111b

 2.00±0.069a
 

3 2966.67±0.232b
 81.67±0.088a

 15.00±0.408b
 

1.33±0.111b
 2.00±0.069a

 

4 3066.67±0.232b
 82.67±0.088a

 15.00±0.408b
 

1.67±0.111a
 0.67±0.069b

 

5 3050.00±0.232b
 75.56±0.088a

 

20.67±0.055ab
 1.67±0.111a

 2.67±0.069a
 

6 3550.00±0.232a
 78.33±0.088a

 

18.33±0.055ab
 2.00±0.111a

 1.33±0.069b
 

7 3266.67±0.232a
 71.00±0.088b

 25.33±0.055ab
 2.33±0.111a

 1.33±0.069b
 

8 2716.67±0.232b
 79.00±0.088a

 16.67±0.408b
 2.33±0.111a

 2.00±0.069a
 

9 2800.00±0.232b
 70.67±0.088b

 42.67±0.055a
 1.33±0.111b

 1.33±0.069b
 

Values are mean ± SE (η = 3) . Values in the same column with different superscripts are significantly different (P<0.05).  WBC: white blood 

cell, LYM: Lymphocytes, NEUT: Neutrophils, MONO: Monocytes, EO: Eosinophils  

Group 1: Rats injected with saline only (Normal control); Group 2: Envenomed rats treated with polyvalent anti-venom.; Group 3: Enven-

omed rats not treated (Venom control).; Group 4: Envenomed rats treated with 600 mg/kg of ethanol solvent fraction of M. oleiferaextract.; 

Group 5: Envenomed rats treated with 300 mg/kg of ethanol solvent fraction of M. oleifera extract.; Group 6: Envenomed rats treated with 

600 mg/kg of n-hexane solvent fraction of M. oleifera extract; Group 7: Envenomed rats treated with 300 mg/kg of n-hexane solvent fraction 

of M. oleifera extract; Group 8: Envenomed rats treated with 600 mg/kg of ethyl acetate solvent fraction of M. oleifera extract.; Group 9: 

Envenomed rats treated with 300 mg/kg of ethyl acetate solvent fraction of M. oleifera extract. 
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ethanol, n-hexane and ethyl acetate solvent fractions of 

M. oleifera extract. 

3.3.1 White Blood Cell and Differentials 

The white blood cell (WBC) concentration of untreated 

envenomed rats was significantly (P<0.05) lower com-

pared to the normal control rats and envenomed rats 

treated with a high and low dose of n-hexane solvent 

fraction of M. oleifera extract (Table 2). Also, the lym-

phocytes concentration of normal control rats was signifi-

cantly (P<0.05) higher than untreated envenomed rats 

and envenomed rats treated with a low dose of n-hexane 

and ethyl acetate solvent fractions of M. oleifera extract. 

Monocyte concentration of untreated envenomed rats was 

significantly (P<0.05) lower than the normal control rats 

and envenomed rats treated with ethanol, n-hexane, and a 

high dose of ethyl acetate solvent fractions of M. oleifera 

extract.  

3.4 Anti-hemolytic activity of M. oleifera extractfrac-

tions on C. maculatus venom. 

The results of the hemolytic activity showed that there 

was complete hemolysis in the normal control samples. 

In this study, C. maculatus venom induced direct hemol-

ysis on citrated red blood cells, with venom control sam-

ples recording 62 % hemolysis (Table 3). However, ven-

om samples mixed with ethanol, n-hexane, and ethyl ace-

tate solvent fractions of M. oleifera extract, respectively, 

inhibited induced hemolysis in a dose-dependent manner. 

Group 6, treated with 600 mg/kg of n-hexane solvent 

fraction of M. oleifera extract, recorded the highest per-

centage inhibition across the treatment groups. Also, anti-

venom control samples showed 88 % inhibition. 

3.5 Antihemorrhagic Activity of M. oleifera Ex-

tract Fractions on C. maculatus Venom 

Normal control rats showed no hemorrhagic spot; howev-

er, the venom control had 100 % hemorrhage. Groups 

treated with n-hexane, ethanol, and ethyl acetate solvent 

fractions of M. oleifera extract exhibited a dose-

dependent inhibition of hemorrhage induced by the ven-

om. Group treated with a high dose of n-hexane partition 

of M. oleifera showed the highest inhibitory activity. The 

anti-venon group recorded 98 % hemorrhage inhibition 

(Table 4). 

 

 

3.6 Histological Study 

3.6.1 Histopathological Studies of Brain Tissues of 

the Envenomed Treated Rats  

It was observed that the brain tissues of rats in group 1

(Figure 1) showed no visible lesion, while group 2 re-

vealed a high neuronal and capillary density. Brain tis-

sues of rats in group 3 showed no visible lesion, whereas 

diffuse neuronal degeneration and necrosis were noticed 

Groups Percentage inhibition (%) 

1 100 (No inhibition) 

2 62 

3 88 

4 73 

5 69 

6 92 

7 76 

8 80 

9 68 

Table 3. Effect of M. oleifera Extract Fractions on Hemolytic 

Activity of C. maculatus Venom  

Data Samples (η  = 3) 

Group 1: Mixture of distilled water/citrated RBCs (normal control);Group 

2: Mixture of venom/citrated RBCs (venom control); Group 3: Mixtures 

of venom/citrated RBCs/polyvalent antivenom; Group 4:Mixture of ven-

om/citrated RBCs/ 600mg/kg of ethanol fraction; Group 5:Mixture of 

venom/citrated RBCs/ 300mg/kg of ethanol fraction; Group 6: Mixture of 

venom/citrated RBCs/600mg/kg of n-hexane fraction; Group 7: Mixture of 

venom/citrated RBCs/300mg/kg of n-hexane fraction; Group 8:Mixture of 

venom/citrated RBCs/600mg/kg of Ethylacetate fraction; Group 9: Mix-

ture of venom/citrated RBCs/300mg/kg of Ethylacetate fraction 

Table 4. Antihemorrhagic Activity of M. oleifera Extract Frac-

tions on C. maculatus Venom  

Groups Percentage inhibition (%) 

1   No heamorrhagic foci 

2 100 (No inhibition) 

3 98 

4 81 

5 53 

6 91 

7 78 

8 87 

9 58 

Data Samples (η  = 3) 

Group 1: injected with saline (Normal control), Group 2: injected with 

venom not treated (Venom control), Group 3: injected with venom and 

treated with anti-venom, Group 4: injected with venom and treated with 

600mg/kg of ethanol fraction, Group 5: injected with venom and treated 

with 300mg/kg of ethanol fraction, Group 6: injected with venom and 

600mg/kg of n-hexane fraction, Group 7: injected with venom and treated 

with 300mg/kg of n-hexane fraction, Group 8: injected with venom and 

treated with 600mg/kg of Ethyl acetate fraction, Group I: injected with 

venom and treated with 300mg/kg of Ethyl acetate fraction.  
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I H G 

F E D 

C B A 

Figure 1. Histopathological examination of brain tissues of the ex-
perimental rats   

Legend 

Group 1(normal control): no visible lesion, Group 2 (venom control): high 
nueronal and capillary density, Group 3 (venom/anitvenom): no visible le-
sion, Group 4 (venom/600 mg/kg of ethanol fraction):diffuse neuronal de-
generation and necrosis, Group 5 (venom/300 mg/kg of ethanol fraction): 
highly dense population of neuronal cells, Group 6  (venom/600 mg/kg of n-

hexane fraction): no lesion, Group 7 (venom/300 mg/kg of n-hexane frac-
tion): a moderate congestion and hemorrhage of the menninges, Group 8 
(venom/600 mg/kg of ethyl acetate fraction): diffuse neuronal degeneration 
and necrosis, Group 9 (venom/300 mg/kg of ethyl acetate fraction): highly 
dense population of neuronal cells. Mg: x400 

C B A 

D E F 

G H I 

Figure 2. Histopathological examination of heart tissues of the ex-
perimental rats   
 

Legend 

Group 1(normal control) no visible lesion, Group 2 (venom control): marked 
congested coronary vessels,Group 3 (venom/antivenom): no lesions, Group 4 
(venom/600 mg/kg of ethanol fraction): no visible lesions,Group 5 
(venom/300 mg/kg of ethanol fraction):a severe congestion and hemorrhage 
of the menninges, Group 6 (venom/600 mg/kg of n-hexane fraction): no 
lesion, Group 7 (venom/300 mg/kg of n-hexane fraction):no lesion Group 8 
(venom/600 mg/kg of ethyl acetate fraction): no lesion, Group 9 (venom/300 
mg/kg of ethyl acetate fraction): highly dense population of neuronal round-
ed cells. Mg: x400 

I H G 

F E D 

B C A 

Figure 3. Histopathological examination of Kidney tissues of 
the experimental rats   
Legend 

Group 1 (normal control): no visible lesions,Group 2 (venom control): 
severe interstitial congestion, Group 3 (venom/antivenom): no visible 
lesions,Group 4 (venom/600 mg/kg of ethanol fraction): no visible le-
sion, Group 5 (venom/300 mg/kg of ethanol fraction): no lesion, Group 
6 (venom/600 mg/kg of n-hexane fraction): no lesion, Group 7 
(venom/300 mg/kg of n-hexane fraction): no lesion, Group 8 
(venom/600 mg/kg of ethyl acetate fraction): no lesion,Group 9 
(venom/300 mg/kg of ethyl acetate fraction): no lesion. Mg: x400  

Figure 4. Histopathological examination of Liver tissues of the ex-

perimental rats  
  
Legend 

Group 1 (normal control): No visible lesions, Group 2 (venom control): moderate portal 

congestion, with mild hepatocytes vacuolated , Group 3 (venom/antivenom) : No lesion, 

Group 4 (venom/600 mg/kg of ethanol fraction):no visible lesions,Group 5 (venom/300 mg/

kg of ethanol fraction): vacuolar degeneration and necrosis of hepatocytes, Group 6 

(venom/600 mg/kg of n-hexane fraction):  no visible lesions, Group 7 (venom/300 mg/kg of 

n-hexane fraction):mild central venous congestion and a moderate degeneration of hepato-

cytes. Group 8 (venom/600 mg/kg of ethyl acetate fraction):  mild diffuse vacuolar, Group 9 

(venom/300 mg/kg of ethyl acetate fraction): moderate portal congestion. Mg: x400 



 

375 

 

in brain tissues of rats in group 4. There was a highly 

dense population of neuronal cells in brain tissues of rats 

in group 5, while no visible lesions were seen in group 6. 

There was moderate congestion and hemorrhage of the 

meninges observed in brain tissues of rats in group 7. 

Group 8revealed diffuse neuronal degeneration and necro-

sis, with mild diffuse gliosis. Also, the brain tissue of rats 

in group 9 showed a highly dense population of neuronal 

cells. The cells are rounded, with open-faced nuclei. 

3.7.2 Histopathological studies of heart tissues of the 

envenomed treated rats. 

The heart tissues showed no visible lesion in group 1

(Figure 2), but group 2 revealed a marked congested coro-

nary vessel.Lesions were not observed in the heart tissues 

of rats in group 3 and group 4. There was severe conges-

tion, and hemorrhage of the meninges noticed in the heart 

tissues of rats in group 5.No visible lesions were seen in 

group 6, 7, and 8, while a highly dense population of neu-

ronal rounded cells with open-faced nuclei was observed 

in the heart tissues of rats in group 9. 

3.7.3 Histopathological Studies of Kidney Tissues of 

Envenomed Treated Rats. 

Kidney tissues of rats in group 1 (Figure 3) showed no 

visible lesions, while severe interstitial congestion was 

observed in group 2.No visible lesions wereseen in kidney 

tissues of rats in groups 3, 4, 5, 6, 7, 8,and 9. 

3.7.4 Histopathological Studies of Liver Tissues of En-

venomed treated Rats. 

No visible lesions were observed in group 1 (Figure 4) 

while group 2 revealed moderate portal congestion, with 

hepatocytes at the periportal area appearing to be vacuo-

lated (mild). Liver tissues of rats in group 3 and group 4 

showed no visible lesions. In group 5, a severe diffuse 

vacuolar degeneration and necrosis of hepatocytes was 

revealed. In group6, no visible lesions were noticed, while 

group 7 showed mild central venous congestion and mod-

erate diffuse vacuolar degeneration of hepatocytes. Group 

8 revealed a mild diffuse vacuolar while moderate to se-

vere portal congestion, with mild periportal cellular infil-

tration observed in group 9. 

 

4 DISCUSSION 

Snakebite poisoning is an important unheeded disease in 

the tropical regions of the world [21]. Vipers are among 

the most common poisonous snake species responsible for 

a quite number of deathsdue to their envenoming in most 

rural areas of tropical region [21], which may be attribut-

ed to numerous toxins present in their venoms. The in-

creased fatalities resulting from viper bites were due to 

high costs and scarcity of anti-venom, especially in the 

rural communities of developing countries. Consequently, 

there is an urgent need for a readily available alternative 

therapy with low cost for snakebite treatment. Results ob-

tained in this study showed few deaths were recorded all 

through the experiment, indicating that the venom of C. 

maculatus is less toxic when compared to other poisonous 

viper venoms. This finding corroborates earlier reports 

that C. maculatus venom is eight times less potent than 

Echiscarinatus and twenty-six times less potent than Biti-

sarietans venom, both vipers [7]. 

In untreated rats, C. maculatus venom-induced acute 

anaemia and thrombocytopenia indicate some toxins in 

the venom can alter a normal physiological system evi-

denced by clinical symptoms. This study showed that eth-

anol and n-hexane solvent fractions of M. oleifera extract 

reversed haematological alterations induced by the venom 

which was in tandem with previous studies on neutraliza-

tion of physiological toxicities induced by viper venom 

using M. oleifera extract [13]. Further, the anti-anemic 

activity of M. oleifera has been documented [22], which 

may be responsible for reversing the anemia induced by 

the venom toxins. 

Causus family have a similar proteomic composition such 

as L-amino acid oxidases (LAAO), snake venom metallo-

proteases (SVMP), kallikrein-type serine proteases, and 

Group II phospholipase A2 (PLA2) in the overall toxin 

classes present in their venoms [1]. Metalloproteinase 

constitutes the major enzyme present in viper venoms 

which causes heamorrhage [23], although the harmful 

activities may defer depending on the abundance of toxin 

classes in snake venom. In this study, C. maculatus ven-

om exhibited hemorrhagic activities attributed to the pres-

ence of metalloproteinases enzymes as observed in viper 

envenoming. Metalloproteinasedegrades the extracellular 

matrix proteins of the cell membrane by inhibiting the 

interaction of platelets with its receptor on type IV colla-

gen. This weakens the wall of blood vessels leading to 

leakage of blood in the system [24]. However, the solvent 

fractions of M. oleifera extract inhibited the venom's hem-

orrhagic activity, which was more evident in groups treat-

ed with a high dose of the extract fractions.  
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Studies have reported the antihemorrhagic activity of M. 

oleifera leaves against viper venom [13]. 

Phospholipase A2s (PLA2) is an esterolytic enzyme that 

causes hydrolysis by changing cell membranes' physical 

properties, resulting in blood lyses [25]. However, C. 

maculatus venom showed a weak direct hemolytic activi-

ty on citrated bovine erythrocytes and this may be due to 

low levels of PLA2s present in the venom [1]. Solvent 

fractions of M. oleifera extract exhibited antihemolytic 

activity and n-hexane solvent fraction was most effective 

against the venom hemolytic action. Antihemolytic activ-

ities of M. oleifera extract against venom-induced hemol-

ysis have been reported [12]. 

 Further, C. maculatus venom induced various pathologi-

cal defects on tissues of untreated envenomed rats' brain 

liver, heart, and kidney. Such damages on vital organs 

have been reported in rats using Echiscoloratus venom 

which is a viper [26]. However, various solvent fractions 

of M. oleifera extract ameliorated the histological altera-

tions in envenomed treated groups as signs of tissue re-

covery were noticed. 

In this study, n-hexane, ethyl acetate, and ethanol solvent 

fractions M. oleifera leaves extract was biologically ac-

tive against the toxic effects of C. maculatus venom; 

however, based on results obtained, n-hexane solvent 

fraction of M. oleifera extract has proven to be most ef-

fective when compared to other extract fractions of M. 

oleifera leaves. In addition, M. oleifera leaves contain 

active components such as Alkaloids, flavonoids, sapo-

nins, tannins, terpenoids, steroids etc [27]. These phyto-

chemical constituents present in plant leaves may be re-

sponsible for the ameliorative effects of M. oleifera ex-

tract fractions against C. maculatus venom induced tox-

icities. Many studies on the effective action of plants on 

toxicities induced by snake venoms are attributed to the 

bioactive constituents present in such plants [13, 28, 29, 

30]. 

This study represents the first plant anti-venom study 

against C. maculatus venom-induced toxicity using an 

animal model. C. maculatus venom exhibited some toxic 

effects in this study, but n-hexane solvent fraction of M. 

oleifera extract showed a strong anti-venom activity by 

ameliorating the damages caused by the venom toxins to 

a large extent. Results obtained further affirmed the anti-

venom potentials of M. oleifera leaf and supported its 

traditional use in the treatment of snake envenoming. 
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