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Introduction 

Vernonia amygdalina Del is commonly called bitter 

leaf in English because of its bitter taste. African 

common names include grawa (Amharic), ewuro 

(Yoruba), etidot (Ibibio), onugbu (Igbo), ityuna (Tiv), 

oriwo (Edo), chusar-doki (Hausa), muluuza (Luganda), 

labwori (Acholi), and olusia (Luo). It is a member of 

the Asteraceae family and is a small shrub that grows in 

the tropical Africa. V. amygdalina typically grows to a 

height of 2--5 m. The leaves are elliptical and can be up 

to 20 cm long. Its bark is rough.
1
 Leaves of this plant 

are used in Nigeria as a green vegetable or as a spice in 

soups, especially in the popular ―bitter-leaf soup‖. Such 

preparation includes freshly harvested leaves which are 

macerated with either cold or hot water to reduce the 

bitterness of the leaves to a desirable level. The leaves 

are then added to other condiments for the soup while 

the water extract may be taken as a tonic to prevent 

certain illnesses. The leaves can be taken as an 

appetizer and the water extract as a digestive tonic.
2
 

These are largely consumed by the female Hausas in 

their belief that it makes them more sexually attractive. 

In Northern Nigeria, it is added to horse feed to provide 

a strengthening or fattening tonic called ‗Chusar Doki‘ 

in Hausa.
3
 The leaves have also been used in Ethiopia 

as hops in preparing ‗tela‘ beer.
4
 The leaves are widely 

used for fevers and also as a quinine–substitute in 

Nigeria and some other African countries.
5
 The young 

leaves are used in folk medicine as anthelmintic, 

antimalarial, laxative/purgative, enema, expectorant, 

worm expeller and fertility inducer in subfertile 

women. Some wild chimpanzees in Tanzania had been 

observed to use this plant for the treatment of parasite 

related diseases.
6-8

 Many herbalists and naturopathic 

doctors recommend the aqueous extracts for the 

treatment of emesis, nausea, diabetes, loss of appetite-

induced abrosia, dysentery and other gastrointestinal 

tract problems in their patients. V. amygdalina is well 

known as a medicinal plant with several uses including 

for the treatment of diabetes, fever reduction, and 

recently for a non-pharmaceutical solution to persistent 

fever, headache, and joints pain associated with AIDS 

(an infusion of the plant is taken as needed).
9
 The 

leaves are exported from several African countries and 

can be purchased in grocery stores aiming to serve 

African clients for about $1.50/225gm pkg. frozen. The 

root of V. amygdalina is also used for treating gingivitis 

and toothache due to its proven antimicrobial activity.
6
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Abstract 
Purpose: Vernonia amygdalina is a medicinal plant of great importance that has its fresh leaves 

rich in vitamins and salt hence, it is valuable in human diet. The anti-oxidant, anti-inflammatory 

and analgesic activities of its acetone leaf extract were evaluated in this study to validate its 

folkloric use. 

Methods: The acetone extract is prepared by dissolving ground plant materials (200g) in 1 L of 

acetone for 48 h, filtered, and then dried using rotary evaporator before it is used for the 

pharmacological investigations. Standard phytochemical methods were used to test for the 

presence of phytoactive compounds in the plant. Acute toxicity was carried out in mice to 

determine safe doses for use. The anti-inflammatory activities were conducted using 

carrageenan and histamine to induce oedema in rats while analgesic activities were embarked 

upon using acetic acid- induced writhing test and formalin-induced paw lick test. The anti-

oxidant activities were assessed in vitro using ABTS, DPPH, FRAP and total polyphenolics.  

Results: The results from this study showed that the 100 and 200 mg/kg doses of the acetone 

extract caused significant reduction in oedema induced by both carrageenan and histamine. 

Similar effect was observed in analgesic tests which were comparable to that of indomethacin, 

the reference drug used in the study. 

Conclusion: The anti-oxidant effects were also good and the pharmacological activities may be 

due to the presence of polyphenols and other phytochemicals contained in the plant. The study 

may have thus validated the folkloric use of this plant as a medicinal and nutritional agent.  

http://dx.doi.org/10.5681/apb.2014.087
http://apb.tbzmed.ac.ir/
http://en.wikipedia.org/wiki/Asteraceae
http://en.wikipedia.org/wiki/Africa
http://en.wikipedia.org/wiki/Diabetes
http://en.wikipedia.org/wiki/Pharmaceutical
http://en.wikipedia.org/wiki/AIDS
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Inflammation is part of the complex biological response 

of vascular tissues to harmful stimuli, such as 

pathogens, damaged cells, or irritants.
10

 It is a complex 

multistep process comprising a dynamic cascade of 

biological phenomena, which can be subdivided into 

several stages and phases.
11

 Pro-inflammatory 

molecules like tumour necrotic factor α (TNFα), certain 

interleukins, prostaglandins and even pathogenic 

concentration of nitric oxide are instrumental in raising 

inflammatory response.
12

 Many current anti-

inflammatory drugs target these mediators at different 

levels, yet they lack specificity and their untoward 

effects restrict their long-term use.
13

 Hence, there is a 

constant demand for better therapeutic alternatives. An 

anti-oxidant is a molecule that inhibits the oxidation of 

other molecules. Oxidation is a chemical reaction that 

transfers electrons or hydrogen from a substance to an 

oxidizing agent. Oxidation reactions can produce free 

radicals. Anti-oxidants terminate these chain reactions 

by removing free radical intermediates, and inhibit 

other oxidation reactions. They do this by being 

oxidized themselves, so antioxidants are often reducing 

agents such as thiols, ascorbic acid, or polyphenols.
14

 

Anti-oxidants are widely used in dietary supplements 

and have been investigated for the prevention of 

diseases such as cancer, coronary heart disease and 

even altitude sickness. Although initial studies 

suggested that anti-oxidant supplements might promote 

health, later large clinical trials with a limited number 

of anti-oxidants detected no benefit and even suggested 

that excess supplementation with certain putative anti-

oxidants may be harmful.
15

  

In this study, we evaluated the anti-oxidant, anti-

inflammatory and antinociceptive properties of the 

acetone leaf extract of Vernonia amygdalina to validate 

its medicinal and nutritional value. 

 

Materials and Methods 

Plant collection and identification  

Fresh leaves of Vernonia amygdalina Del were 

collected from the campus of the University of Ibadan, 

Nigeria (7° 23' 16" North, 3° 53' 47" East) in March 

2012. The leaves were identified by Professor Abiodun 

Ayodele (a botanist) and a voucher specimen (UIH 

ADE/001/2013) deposited at the herbarium of the 

Department of Botany, University of Ibadan. The 

leaves were dried under shade and ground into powder. 

The powdered plant material (200g) was subjected to 

maceration in acetone. It was later filtered and the 

filterate was concentrated using rotary evaporator. This 

was also further concentrated using vacuum bath. The 

final crude extract was placed in the refrigerator until it 

was ready for use. 

 

Animals 

Eighty healthy white Wister strain albino rats (150–

230g) and eighty mice (17–30g) of either sex, bred in the 

experimental animal house of the Faculty of Veterinary 

Medicine, University of Ibadan, Nigeria were used for 

the study. The animals were kept in cages within the 

animal house and allowed free access to water and 

standard livestock pellets. The animals were examined 

and found to be free of wounds, swellings and infections 

before the commencement of the experiment. All 

experimental protocols were conducted in compliance 

with the National Institute of Health Guide for Care and 

Use of Laboratory Animals. 

 

Chemicals and drugs  

The chemicals and drugs used were purchased from 

sigma Aldrich Gmbh (Steinheim, Germany) and they 

include: carrageenan, acetic acid, and formalin. Other 

chemicals used were acetate buffer, hydrochloric acid, 

gallic acid, ascorbic acid, ABTS (2, 2
1
-azinobis- (3-

ethylbenthialozine)-6-sulphonic acid), DPPH (1, 1-

Diphenyl-2-picrylhydrazyl), TPTZ (2, 4, 6-tri [2-

pyridyl]-s-triazine) and ferric acid. The standard drugs 

used were indomethacin and histamine which were also 

purchased from Sigma–Aldrich Chemie Gmbh 

(Steinheim, Germany). All the chemicals and drugs used 

were of analytical grade. 

 

Acute toxicity of Vernonia amygdalina in mice 

The acute toxicity study of Vernonia amygdalina was 

determined according to the method of Sawadogo et al.
16

 

Thirty five mice fasted for 16 hours were randomly 

divided into 7 groups of 5 animals each. Graded doses of 

the extract (100, 200, 400, 800, 1600 and, 3200mg/kg) 

corresponding to groups B,C,D,E,F and G respectively 

were separately administered to the mice in each test 

group by means of oral cannula. The control group 

representing group A was administered with normal 

saline (3ml/kg) only. All animals were then allowed free 

access to feed and water and observed for a period of 

48hrs for signs of acute toxicity, morbidity and mortality. 

 
Phytochemical screening 

The phytochemical analysis was performed on the 

ground (powered) leaf of V. amygdalina for 

identification of the constituents. The constituents tested 

for were alkaloids, tannins, saponins, anthraquinones, 

cardiac glycosides and flavonoids as described by 

Sawadogo et al;
16

 Shale et al;
17

 and Moody et al.
18

 

 

Anti-inflammatory studies 

Histamine induced paw oedema in rats 

Using the method of Perianayagam et al,
19

 the paw 

oedema was produced by subplantar administration of 

0.1% freshly prepared solution of histamine into the 

right hind paw of the rats. The paw oedema was 

measured at 0, 1, 2, and 3hrs after administration of 

histamine using thread and ruler. Increase in the linear 

diameter of the hind paw was taken as indication of 

paw oedema. Four groups of rats A, B, C and D of five 

rats per group (i.e. n=5) were pre-treated with 2ml/kg 

control, 10mg/kg indomethacin and different doses of 

the plant extract (100 and 200mg/kg) respectively. The 

drug and extract were administered orally 1 hour 

http://en.wikipedia.org/wiki/Blood_vessel
http://en.wikipedia.org/wiki/Pathogen
http://en.wikipedia.org/wiki/Molecule
http://en.wikipedia.org/wiki/Redox
http://en.wikipedia.org/wiki/Chemical_reaction
http://en.wikipedia.org/wiki/Electron
http://en.wikipedia.org/wiki/Oxidizing_agent
http://en.wikipedia.org/wiki/Radical_%28chemistry%29
http://en.wikipedia.org/wiki/Radical_%28chemistry%29
http://en.wikipedia.org/wiki/Reducing_agent
http://en.wikipedia.org/wiki/Reducing_agent
http://en.wikipedia.org/wiki/Thiol
http://en.wikipedia.org/wiki/Ascorbic_acid
http://en.wikipedia.org/wiki/Polyphenol_antioxidant
http://en.wikipedia.org/wiki/Dietary_supplement
http://en.wikipedia.org/wiki/Coronary_heart_disease
http://en.wikipedia.org/wiki/Altitude_sickness
http://en.wikipedia.org/wiki/Clinical_trial
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before the induction of paw oedema. The percentage 

inhibition of inflammation was calculated using the 

formula: 

             
       

  
     

Where Do is the average inflammation (hind paw 

oedema) of the control group of rats at a given time and 

Dt is the average inflammation of the drug treated (i.e. 

extract or reference drug, indomethacin) rats at the same 

time.
16,18,20

 

 

Carrageenan induced paw oedema in rats 

Four groups of rats A, B, C and D of five rats per group 

(i.e. n=5) were pretreated with 2ml/kg vehicle control, 

10mg/kg indomethacin and different doses of the plant 

extracts (100 and 200mg/kg) respectively. These were 

administered orally. Acute inflammation was then 

induced after 60minutes by the sub-planter 

administration of 1% carrageenan in normal saline that 

contains tween-80 in the right hind paw of the rats. The 

paw volume was measured at 0, 1, 2, 3 and 4hours after 

carrageenan injection using thread and ruler. Increases in 

the linear diameter of the right hind paws was taken as an 

indication of oedema which was assessed in terms of the 

difference in the zero-time linear diameter of the injected 

hind paw and its linear diameter at time t ( i.e. 1, 2, and 3 

hr) following carrageenan administration. The 

percentage inhibition of the inflammation (hind paw 

oedema) was calculated from the formula: 

             
       

  
     

Where Do is the average inflammation (hind paw 

oedema) of the control group of rats at a given time and 

Dt is the average inflammation of the drug treated (i.e. 

extract or reference indomethacin) rats at the same 

time.
16,18,20

  

 

Analgesic studies 

Acetic acid induced writhing response in mice 

To evaluate the analgesic effect of this plant extract, the 

method described by Sawadogo et al
16

 was used though 

with slight modification. Four groups of mice A, B, C 

and D (n=5) each received orally- administered vehicle 

control (distilled water or normal saline 2ml/kg) (i.e. 

control), indomethacin (10mg/kg) and the plant extracts 

(100 and 200mg/kg) respectively. Sixty minutes later, 

0.6% acetic acid (10ml/kg) solution was injected 

intraperitoneally to all animals in the different groups. 

The number of writhes occurring between 5 and 20 mins 

after acetic acid injection was counted. The percentage 

inhibition of the writhing response was calculated from 

the formula: 

             
       

  
     

Where Do is the average writhing response of the control 

group and Dt is the average writhing response of the 

treated group. A significant reduction of the writhes in 

the tested animals compared to those in the control group 

was considered as an antinociceptic response. 

 

Formalin paw lick test in mice  

In this experiment, pain was induced by formalin. 

Following an overnight fast, four groups of mice A, B, C 

and D (N=5) each received orally-administered vehicle 

control (distilled water or normal saline 2ml/kg) (i.e. 

control), indomethacin (10mg/kg) and plant extracts (100 

and 200 mg/kg) respectively. Thirty minutes after 

treatment, 0.05ml of 2.5% formalin was injected 

subcutaneously into the sub-plantar surface of the mice 

left hind paw, then the number of paw licks by the mice 

were recorded both at the early (0-5mins) and the late 

phase (15-30mins), the time interval between the paw 

licks was also noticed.
21,22

 The percentage inhibition of the 

paw licks for both phases was calculated from formula: 

             
       

  
     

Where Do is the average number of paw licks of the 

control group and Dt is the number of paw licks of the 

treated group.  

 

Anti-oxidant activities of acetone leaf extract of V. 

amygdalina 

ABTS radical scavenging assay  

The ABTS radical scavenging activity of the hydrophilic 

extract was determined according to the method described 

by Re et al.
23

 ABTS
+
 solution was prepared 24 hours 

before use by mixing ABTS salt (7 mM) with potassium 

persulfate (140 mM) and the solution was then stored in 

the dark until the time of analysis. The ABTS
+
 solution 

was diluted with ethanol (EtOH). Each hydrophilic extract 

(25 μL), 25 μL blank, 25 μL Standard, was mixed with 

300 μL ABTS
+
 solution in a 96-well clear plate. The plate 

was incubated for 30 minutes at room temperature and 

then read in a Multiskan Spektrum plate reader (Thermo 

Fisher Scientific) at 734 nm. Gallic acid was used as 

standard. All samples were prepared and read in 

triplicates. 

 

DPPH radical scavenging assay  

The effect of this extract on DPPH radical was estimated 

using the method of Liyana-Pathirana and Shahidi.
24

 A 

solution of 0.135 mM DPPH in methanol was prepared 

and 1.0 ml of this solution was mixed with 1.0 ml of 

extract in methanol containing 0.02–0.1 mg of the extract. 

The reaction mixture was vortexed thoroughly and left in 

the dark at room temperature for 30 min. The absorbance 

of the mixture was measured spectrophotometrically at 

517 nm. Ascorbic acid was used as standard and the 

results expressed as µmol AAE/L. All samples were 

prepared and read in triplicates. 

 

Ferric reducing antioxidant power (FRAP) assay  

The ferric reducing ability of the hydrophilic fraction was 

determined using the method described by Benzie and 

Strain.
25

 Each hydrophilic extract (10 μL) was mixed with 

300 μL FRAP reagent in 96-well clear plate. The FRAP 
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reagent was a mixture (10:1:1, v/v/v) of acetate buffer 

(300 mM, pH 3.6), 10 mM TPTZ in 40 mM HCl and 

FeCl3.6H2O (20 mM). After incubation for 30 minutes, the 

plate was read at a wavelength of 593 nm in a Multiskan 

Spektrum plate reader (Thermo Fisher Scientific). 

Ascorbic acid (AA) was used as the standard and the 

results expressed as µmol AAE/L. All samples were 

prepared and read in triplicates. 

 

Determination of total phenolics  

Total phenol contents in the extract were determined by 

the modified Folin-Ciocalteu method.
26

 An aliquot of the 

extract was mixed with 5 ml Folin-Ciocalteu reagent 

(previously diluted with water 1:10 v/v) and 4 ml (75 g/l) 

of sodium carbonate. The tubes were vortexed for 15 sec 

and allowed to stand for 30 min at 40°C for color 

development. Absorbance was then measured at 765 nm 

using the Multiskan Spektrum plate reader. Total phenolic 

contents were expressed as mg/g gallic acid equivalent 

(GAE/L).  

 

Statistical analysis  

Data obtained were expressed as means ±SD. Student‘s t-

test was used to compare test and control group values. 

Differences in the test versus control values were 

considered to be statistically significant at P ≤ 0.05. 

 

Results 

Phytochemical screening of the powdered leaves of V. 

amygdalina in this study showed the presence of alkaloids, 

tannin, flavonoids, saponin, anthraquinones and cardiac 

glycosides. The acute toxicity study also showed that no 

mortality was recorded in any of the groups including the 

1600 mg/kg dose group. In Figure 1, the extract (100 and 

200 mg/kg) and indomethacin (10 mg/kg) significantly 

(P< 0.05) reduced the paw oedema at 1, 2 and 3 hr after 

histamine injection when compared to the control. Anti-

inflammatory effect of 200mg is most pronounced after 

3hr.  

 

Figure 1. Anti-inflammatory activity of the acetone leaf extract of 
Vernonia amygdalina (VA) on histamine-induced oedema in the 
right hind-limb of rats  

 

Table 1 showed the effect of the acetone extract (100 

and 200 mg/kg) and indomethacin on the carrageenan-

induced paw oedema in rats and this indicated that 

both 100mg and 200mg of the extract reduced 

inflammation at 1hr, 2hr and 3hr compare to control. 

The effect of 200mg is more pronounced than 100mg 

at 1hr, 2hr and 3hr. 200mg is the most pronounced at 

3hr and this is more pronounced than the standard 

drug.  
 

Table 1. Anti-inflammatory activity of the acetone leaf 
extract of Vernonia amygdalina on carrageenan-induced 
oedema in the right hind-limb of rats (in mm); Data is 
presented as mean±S.D., n=5 

Time 
(hr) 

Control 
3 ml/kg 

Indomethacin 
10 mg/kg 

Extract (acetone) 

100 mg/kg 200 mg/kg 

0 21.8±1.1 24.6±1.7 25.2±2.3 23.4±1.1 

1 23.8±0.8 
23.2±1.3 

(5.7) 
22.0±1.1 

(12.7) 
22.2±0.4 

(5.1) 

2 23.8±0.8 
21.8±0.8 

(11.4) 
22.6±1.6 

(10.3) 
21.4±1.7 

(8.6) 

3 23.4±0.9 
22.0±0.7 

(10.6) 
22.0±1.2 

(12.7) 
20.8±2.3 

(11.1) 

Percentage inhibitions of the carrageenan-induced inflammation 
(oedema) are in parenthesis. 

 

With respect to analgesic effect, as it relates to acetic 

acid writhing test, acetone leaf extract of Vernonia 

amygdalina caused a significant decrease in the 

number of writhes at doses 100 and 200mg/kg when 

compared to the control. The extract (100 and 200 

mg/kg) and indomethacin exhibited a significant 

antinociceptive power. The 100 and 200mg/kg doses of 

the extract showed a significant analgesic effect 

relative to the standard drug. The standard drug 

indomethacin (10 mg/kg) also caused a significant 

reduction (P=.05) in the number of writhes when 

compared to the control (Figure 2). In the paw licking 

test, the acetone leaf extract of V. amygdalina (100 and 

200 mg/kg) caused a significant decrease in the 

number of paw licks induced by formalin when 

compared to the control. The analgesic effect of both 

100 and 200 mg/kg doses of the extract was greater 

relative to the standard drug (indomethacin). 

Indomethacin at 10 mg/kg caused a significant 

decrease (P<0.05) in the number of paw licks induced 

by formalin when compared to the control. This result 

has the same trend for both the early phase and late 

phase. The analgesic effect is more pronounced at the 

late phase than at the early phase (Figure 3).  

The anti-oxidant activities of the acetone extract were 

shown in Table 2. The ABTS activity was higher than 

that of DPPH and this was comparable to that of gallic 

acid. Though the FRAP activity was low; however, the 

plant is rich in total phenol. 
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Figure 2. Effect of acetone leaf extract of Vernonia amygdalina 
and indomethacin on mice writhing reflex induced by acetic acid 
(n=5), mean ± S.D. 

 

 
Figure 3. Analgesic effect of acetone leaf extract of Vernonia 
amygdalina and indomethacin using formalin test on mice Mean 
± S.D., (n = 5).  

 

Table 2. Antioxidant properties of the acetone leaf extract of 
Vernonia amygdalina 

Test Results 

Total Phenol (GAE) 16.1 ± 0.01 

ABTS (GAE) 206.3 ± 0.15 

DPPH (AAE) 118.7 ± 0.01 

FRAP (AAE) 4.3 ± 0.004 

 

Discussion 

This study showed that the Vernonia amygdalina is safe 

for use medicinally and nutritionally as attributed to by 

the acute toxicity experiment. Since the acute 

toxicity describes the adverse effects of a substance that 

result either from a single exposure as it was done in this 

study and yet there was no adverse effect at the 3200 

mg/kg dose, one may easily assume that this plant is 

safe. The plant extract caused a reduction in paw oedema 

induced by carrageenan at 1hr, 2hr and 3hr when 

compare to the control. The effect of 200mg is more 

pronounced than 100mg. 200mg at 3 hr is more 

pronounced than the standard drug. Carrageenan-induced 

rat paw oedema is a suitable experimental animal model 

for evaluating the anti-oedematous effect of natural 

products and is believed to be biphasic.
27

 The first phase 

(1 hr) involves the release of serotonin and histamine 

while the second phase (over 1 hr) is mediated by 

prostaglandins, the cyclooxygenase products, and the 

continuity between the two phases is provided by 

kinins.
18

 This oedema depends on the participation of 

kinins and polymorphonuclear leukocytes with their pro-

inflammatory factors, including prostaglandins.
28

 It has 

been shown that species of Vernonia amygdalina 

demonstrated inhibitory effects on the biosynthesis of 

prostaglandins E2 (PGE2) and prostaglandins D2 

(PGD2).
29

 It is also known that Vernonia amygdalina 

contains tannins
30

 and these compounds are known to be 

potent cyclooxygenase-1 inhibitors. Because the 

carrageenan-induced inflammation model is a significant 

predictive test for anti-inflammatory agents acting by the 

mediators of acute inflammation,
18

 these results are an 

indication that Vernonia amygdalina can be effective in 

acute inflammatory disorders. Based on the results of this 

study, we can suggest that the anti-inflammatory effect 

of this extract may be attributed to inhibition of 

prostaglandin release and other mediators.
31-33

 Since the 

plant is rich in flavonoids, steroids, essential oil and 

tannin, this may also be partly responsible for the 

analgesic effects exerted in animal models of 

nociception.
34-37

 This result is similar to that of 

histamine-induced paw oedema.  

In the paw licking test, the acetone leaf extract of V. 

amygdalina (100 and 200 mg/kg) caused a significant 

decrease in the number of paw licks induced by formalin 

when compared to the control. The analgesic effect of 

both 100 and 200 mg/kg doses of the extract was greater 

relative to the standard drug (indomethacin). The paw 

licking (formalin) test is believed to represent a 

significant model of clinical pain. This test also produced 

a distinct biphasic response to pain stimulus and different 

analgesic compounds may act differently in the early and 

late phases of this test. The early phase is the result of 

direct chemical activation of nociceptive primary 

afferent fibers, but the factors that contribute to the late 

phase are not well defined.
38,39

 Therefore, this test can be 

used to clarify the possible mechanisms of anti-

nociceptive effect of a test compound.
38

 However, some 

studies also believed that the nociception produced in 

phase 2 of the formalin test is a result of chemical insult 

resulting in tissue damage. Tissue destruction produces 

mediators of inflammation such as histamine, 

bradykinins, prostaglandins and serotonin. NSAIDs 

block the production of prostaglandins therefore; 

sensitization of the peripheral nervous tissue is reduced, 

resulting in less nerve stimulation and ultimately less 

pain.
40

 Centrally-acting drugs such as opioids inhibit 

both phases equally
41

 but, peripherally-acting drugs, such 

as cyclooxygenase inhibitors (aspirin and indomethacin) 

and corticosteroids only inhibit the late phase.
27,42,43

 This 
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study also confirmed the fact that indomethacin was 

more effective at the late phase than the early phase. 

In the acetic acid writhing test, acetone leaf extract of 

Vernonia amygdalina caused a significant decrease in the 

number of writhes at doses 100 and 200mg/kg when 

compared to the control. The extract (100 and 200mg/kg) 

and indomethacin exhibited a significant antinociceptive 

power. The 100 and 200mg/kg doses of the extract 

showed a significant analgesic effect relative to the 

standard drug. The writhing test was first described by 

Koster et al
44

 and has since received wide acceptance as 

an experimental model in the screening of drugs as 

analgesic and anti-inflammatory agents. It is considered 

as a typical model for evaluating visceral inflammatory 

pain. The most important pathway for transmission of 

inflammatory pain especially by acetic acid is sensitive 

to bradykinins, prostaglandins, and cytokines including 

interleukins 1β and 8 as well as TNF-α. Signals are then 

sent to the central nervous system through the sensory 

afferent C-fibre entering the dorsal horn. As a result of 

this, the model allows for evaluation of both central- and 

peripheral-acting analgesic agents.
45,46

 When put together 

therefore, the extract exhibited both anti-inflammatory 

and antinociceptive properties.  

The anti-oxidant properties of this plant were also 

evaluated in this study. In recent years, more and more 

people are exploring how to supplement their diet with 

antioxidants, especially those derived from natural 

sources. Several studies have been making evaluation of 

anti-oxidant properties in natural botanicals and herbs, 

and making research of their potential uses as 

nutriceutical ingredients because they are rich in natural 

ascorbic acid (vitamin C) and dietary fibres.
28,47,48

 Some 

studies on Vernonia amygdalina reported that the plant is 

rich in flavonoids, tannins and saponins; and these may 

play some roles in the anti-oxidative effect observed.
49-52

 

The plant is rich in flavonoids and flavonoids are known 

to be good antioxidants, and luteolin (a flavonoid found 

in Vernonia amygdalina) has been reported to be a strong 

antioxidant.
53

 Igile et al
54

 confirmed that luteolin is more 

potent as an antioxidant than BHT, and reported that its 

glucosides – luteolin 7-O-β-glucuroniside and luteolin 7-

O-β-glucoside also have anti-oxidant activities. A study 

of oxidative stress in diabetic rats showed that the 

aqueous extracts of VA decreased the levels of serum 

malondialdehyde, indicative of anti-oxidant property.
50

 

The findings of Iwalokun et al
55

 and Adaramoye et al
56

 

corroborate the antioxidant properties of this plant. A 

study by Owolabi et al
57

 further showed that both the 

ethanolic and aqueous extracts of VA have potent anti-

oxidant abilities. Antioxidants have the capability to 

prevent oxidative stress caused by diseases like cancer, 

inflammation, cardiovascular diseases as well as aging, 

because the anti-oxidants can eliminate the free radicals, 

which make these chronic diseases more debilitating.
58

 

The acetone extract of this plant also exhibited 

antioxidant properties hence its continuous use as 

vegetable for human consumption is encouraged.  

  

Conclusion 

It could then be concluded that the acetone extract of this 

plant exhibited anti-inflammatory, antinociceptive as 

well as anti-oxidant properties. The results from this 

study may have thus justified the use of this plant for 

medicinal and nutritional purposes. 
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