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ABSTRACT 

 To evaluate the anti-inflammatory properties of the fractions of Commelina ascendens in 

rats. Egg albumin induced paw oedema and cotton pellet induced granuloma in rats were used 

to determine the anti-inflammatory activities of n-hexane (HF), ethylacetate (EF) and butanol 

(BF) fractions of Commelina ascendens. BF (200 mg/kg) significantly inhibited (p<0.05) 

oedema induced by egg albumin by producing 3.22 % protection at 4 h post-treatment. EF, HF 

and BF significantly (p<0.05) decreased the granuloma tissue caused by cotton pellet. The 

phytochemical screening of HF, EF and BF revealed the presence of saponin, tannins, 

flavonoids, steroids, carbohydrates. The extract did not show any sign of toxicity up to 5000 

mg/kg body weight of mice. The results obtained justified the use of this plant in traditional 

medicine for the treatment of inflammation and may provide a basis for the development of 

anti-inflammatory agents. 
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INTRODUCTION 

The search for new pharmacologically 

active agents has led to the screening of 

natural plants that are used for the treatment of 

human diseases. 

Inflammation is a highly regulated 

protective response which helps in eliminating 

the initial cause of cell injury and initiates the 

process of repair (Brown et al., 2007). 

Inflammatory processes has led to tissue 

injury in autoimmune diseases like rheumatoid 

arthritis and other inflammatory conditions. 

The current available drugs for the treatment 

of inflammatory conditions and rheumatoid 

arthritis  includes steroids, analgesics, non-

steroidal anti-inflammatory drugs (NSAIDs), 

disease –modifying anti-rheumatic drugs 

(DMARDs) and immunosuppressive agents, 

which have side effects on the gastrointestinal 

tract, blood cell count, hair and immune 

system (Tristano, 2009). These side effects has 

led to the search for new drug moiety, which 

are cheap and has minimal side effects. 

Natural phytochemical constituents derivable 

from medicinal plants could serve as a better 

alternative strategy for the effective treatment 

Journal of Experimental and Applied Animal Sciences 

Volume 3, Number 3, pp. 143-150, 2021 

Print ISSN 2314-5684 | Online ISSN 2314-5692 

 

 

SHORT COMMUNICATION 

 



Onwuka et al., 2021                                                      Journal of Experimental and Applied Animal Sciences. 3(3): 143-150  

 

144 
 

of rheumatoid arthritis (Khanna et al., 2007).  

 One of such plants with putative anti-

inflammatory activity is Commelina 

ascendens JK Morton. Commelina ascendens 

J.K. Morton belongs to the Commelinaceae 

family. It is found in the primary and 

secondary lowland rain-forest, often by rivers 

or streams (Morton, 1956). It is a scandent 

herb of 8ft length. It has stems rooting at 

lower nodes, lanceolate leaves up to 11 cm 

long and 3 cm broad, and pale blue flowers 

opening early in the day and fading within 

three hours of dawn (about 7-9 am) (Morton, 

1956, Hutchinson and Dalziel, 1954). It is 

used traditionally in the eastern part of Nigeria 

for the treatment of boils, skin ulcers, cuts, 

wounds etc. Although the description of the 

plant is well documented, information on its 

pharmacological and phytochemical properties 

is sparse.  The anti-inflammatory study of 

crude extract of the plant has been 

documented (Onwuka et al., 2018). This study 

aimed to validate the anti-inflammatory 

activity of the n-hexane, ethylacetate and 

butanol fractions of the plant. 

  

MATERIALS AND METHODS 

Collection, authentication and preparation of 

plant material. The fresh aerial part of 

Commelina ascendens were collected at 

Enugu and authenticated by Mr. A. Ozioko, a 

taxonomisst at Bioresources Development and 

Conservation Programme (BDCP) Center, 

Nsukka, Enugu State, Nigeria. A dried 

voucher specimen was preserved in the 

herbarium of the International Centre for Drug 

Development (Inter-CEDD) Nsukka, Enugu 

State with voucher number: InterCEDD/16295 

The fresh aerial parts of Commelina 

ascendens were cleaned, cut into smaller piec-

es and dried under the shade to minimize loss 

of volatile compound and reduced to a coarse 

powder using milling machine. The coarse 

powder (3.1 kg) was held in reserve in an air 

tight container before use.  About 3.1 kg of the 

powdered material was extracted by cold 

maceration in 10 L of a 1:1 mixture of Metha-

nol-Dichloromethane for 72 hours with inter-

mittent vigorous shaking every two hours. The 

extract was strained with a muslin cloth and 

filtered with Whatman No. 1 filter paper. The 

extract was concentrated in an electric rotary 

evaporator set at 400C to obtain the methanol-

dichloromethane extract (CAE). The concen-

trated extract was stored in a sealed amber 

bottle and stored at 40C in a refrigerator before 

use.  

Solvent-guided fractionation of CAE. Metha-

nol-dichloromethane extract CAE (63 g) was 

subjected to solvent-solvent fractionation us-

ing solvents of increasing polarity in the fol-

lowing order: n-Hexane, ethylacetate and bu-

tanol.  The fractionation was accomplished by 

mixing the aqueous CAE (63 g) in a separat-

ing funnel in order of increasing polarity using 

separating funnel.  The fractions were collect-

ed and concentrated using rotary evaporator at 

400C to obtain n-Hexane (HF), Ethylacetate 

(EF) and Butanol (BF) fractions. 

Phytochemical screening.  The fractions were 

subjected to phytochemical screening 

according to standard procedures (Evans, 

2009; Harbourne 1998). 

Experimental Animals. Adult Swiss albino 

rats (150-200 g) (12 weeks) and Swiss albino 

mice (17-25 g) (6 weeks) of both sexes were 

obtained from the laboratory animal facility of 

the department of pharmacology and 

toxicology, University of Nigeria, Nsukka. 

The animals were kept in individual steel 

cages within the facility and allowed free 
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access to clean water and livestock pellets. 

The animals were kept in a well-ventilated 

room with a 12/12 h light/dark conditions and 

ambient room temperature. Animal 

experiments were conducted in compliance 

with the National Institute of Health Guide for 

Care and Use of Laboratory Animals (Pub. 

No. 85-23, revised 1985) and following the 

University Ethics Committee on the use of 

laboratory animals. 

Acute toxicity tests (LD50). The mean lethal 

dose (LD50) of the methanol-dichloromethane 

extract (CAE) of Commelina ascendens in 

mice was estimated using the method 

described by Lorke (Lorke, 1983). A total of 

13 mice of either sex were fasted overnight 

before the study. The study was carried out in 

two stages. In stage one, nine mice were 

divided into 3 groups (n=3), received oral 

administration of 10, 100 and 100 mg/kg of 

CAE (prepared in 3% tween 80) and were 

observed for 24 hours for some deaths. At the 

end of 24 hours, no death was recorded.  A 

fresh batch of mice divided into four groups 

(n=1) received 1600, 2900, 3600 and 5000 

mg/kg of CAE in the second stage of the study 

and were observed for 24 hours for death. 

Anti-inflammatory activity test. The n-

hexane, ethylacetate and butanol (HF, EF and 

BF) fractions were prepared as suspension in 

3% Tween 80 and tested orally for the anti-

inflammatory activity using two anti-

inflammatory models. 

Egg Albumin Induced Paw Oedema in Rat. 

This test was performed according to the 

method described by Winter et al., (Winter et 

al., 1962). Briefly, rats were randomized into 

eight groups (n=5).  Group I received 2 ml/kg 

of 3% tween 80, group II received 10 mg/kg 

indomethacin, groups III and IV received HF 

(100 mg/kg and 200 mg/kg), groups V and VI 

received EF (100 mg/kg and 200 mg/kg)  

while groups VII and VIII received BF (100 

mg/kg and 200 mg/kg). 

Thirty minutes after the administrations, in-

flammation was induced by subplantar injec-

tion of 0.1 ml of fresh undiluted egg albumin 

(Okoli and Akah, 2000). Oedema was as-

sessed in terms of volume of distilled water 

displaced by the paw before and at 0.5, 1, 2, 3, 

4, 5 and 6 hours after the induction of inflam-

mation. The level of inhibition of oedema was 

calculated for each extract using the relation 

(Perez, 1996):  

Inhibition (%) =  

Where a = mean paw volume of treated ani-

mals after egg albumin injection  

x = mean paw volume of treated animals be-

fore egg albumin injection  

b = mean paw volume of control animals after 

egg albumin injection  

y = mean paw volume of control animals be-

fore egg albumin injection  

Cotton Pellet Induced Granuloma in Rats. 

Implantation of cotton pellets followed the 

method described by Rathi et al., (Rathi et al., 

2004). Briefly, rats were randomized into 

eight groups (n=5).  The animals were then 

anesthetized with ketamine hydrochloride (50 

mg/kg) and xylazine hydrochloride (10 

mg/kg) before two sterile cotton pellets (20 

mg each) were surgically implanted 

subcutaneously in both axilla regions of each 

rat following a single incision, which was 

thereafter closed by interrupted sutures. The 

animals were placed individually in a metal 

cage after grouping to avoid them biting each 

other. After the surgery, the animals were 

allowed to recover and treatment commenced 
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the next day. The rats received oral treatment 

of tween 80, diclofenac potassium, HF, EF 

and BF once daily for seven days.  Group I 

received 2 ml/kg of 3% tween 80 (negative 

control), group II served as the positive 

control and received 10 mg/kg diclofenac 

potassium, groups III and IV were 

administered HF (100 mg/kg and 200 mg/kg), 

groups V and VI were administered EF (100 

mg/kg and 200 mg/kg) while groups VII and 

VIII received BF (100 mg/kg and 200 mg/kg). 

On the 8th day, the animals were sacrificed 

with chloroform. The implanted cotton pellets 

together with the granuloma tissues were 

carefully removed. The pellets were weighed 

immediately for wet weight. Then, pellets 

were dried in an oven at 60 º C until a constant 

weight was obtained. 

Calculation. The final dry weight was 

calculated after deducting cotton pellet weight 

and taken as a measure of granuloma tissue 

formation (Jian- Yu et al., 2011).   

 Wet weight of cotton pellet = weight of the 

cotton pellet (wet) - weight of the cotton pellet  

 Dry weight of cotton pellet = weight of the 

cotton pellet (dry) - weight of the cotton pel-

let. 

The increase in the wet weight and dry weight 

of the granuloma tissue formed was calculated 

relative to the control (3% tween 80), thus: 

% Inhibition =   

Wc = Difference in pellet weight of the con-

trol group  

Wd = Difference in pellet weight of the drug 

treated group 

Statistical analysis. Data obtained was 

analyzed by One way ANOVA followed by 

Dunnett’s multiple comparisons post-hoc test 

using Graphpad Prism version 5.0. The values 

were expressed as Mean ± standard error of 

mean (SEM). p<0.05 was considered 

statistically significant. 

RESULTS 

The methanol-dichloromethane extract 

of Commelina ascendens yielded 3.7% w/w of 

CAE while the yield of the various solvent 

fractions HF, EF and BF were 28.6% w/w, 

12.7% w/w and 10.3% w/w. The phytochemi-

cal screening of the fractions showed the vary-

ing presence of saponin, alkaloids, tannins, 

flavonoids, steroids, carbohydrates. The oral 

administration of CAE up to 5000 mg/kg dose 

did not produce lethality or sign of acute tox-

icity in mice after 48 h.  

Effect of the fractions of Commelina 

ascendens on egg albumin induced rat paw 

ooedema. The fractions of Commelina 

ascendens inhibited rat paw oedema induced 

by egg albumin. The butanol fraction (200 

mg/kg) significantly inhibited (p<0.05) 

oedema induced by egg albumin by producing 

3.22 % protection at 4 h post-treatment. At 5h, 

HF (100 mg/kg and 200 mg/kg ), EF (200 

mg/kg) and BF (20 mg/kg)  significantly (p < 

0.05) inhibited paw oedema by 16.13% , 

19.35%, 32.26% and 3.23%  respectively 

when compared to the control (3% tween 80) 

(Table 1).  
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TABLE 1: The effect of the fractions of Commelina ascendens on egg albumin induced rat paw oe-

dema 

 

Values expressed as Mean + SEM; n=5 animals per group. Results were analyzed by one-way 

Analysis of Variance (ANOVA) followed by Dunnett’ post hoc test.*p < 0.05. NI – no inhibition 

HF: n-Hexane Fraction    EF: Ethylacetate Fraction     BF: Butanol Fraction 

Effect of the fraction of Commelina as-

cendens on cotton pellet induced granuloma 

in rats. The oral administration of HF (100 

mg/kg), EF (100 mg/kg) and BF (100 and 200 

mg/kg) significantly (p<0.05) decreased the 

wet weight of the cotton pellets granuloma of 

rats when compared to the control. Treatment 

with HF (100 and 200 mg/kg) and EF (100 

mg/kg) significantly (p<0.05) while EF (200 

mg/kg) and BF (100 and 200 mg/kg) signifi-

cantly (p<0.01) decreased the dry weight of 

the cotton pellets when compared with the 

control (Figure 1). 

DISCUSSION 

The phytochemical screening results revealed 

that all the fractions contain appreciable 

amounts of saponin, tannin, alkaloids, flavo-

noids and steroids. Flavonoids have been re-

ported to possess potent inhibitory effect on 

enzymes involved in the production of the 

chemical mediators of inflammation and me-

tabolism of arachidonic acid (Oweyele et al., 

2005; Metowogo et al., 2008; Kumar et al., 

2011; Saleem et al., 2011; Vijayalakshmi et 

al., 2011). The fractions of Commelina as-

cendens were tested at two different dose lev-

els (100 and 200 mg/kg). The n-hexane, 

ethylacetate and butanol fractions of Comme-

lina ascendens were found to inhibit oedema 

induced by cotton pellet and egg albumin. 

Oedema that develops as a result of 

egg albumin administration is a biphasic 

event.  According to Wallace (2002), the early 

phase of egg albumin induced oedema lasts 

for 2 h with release of inflammatory mediators 

like histamine and serotonin while the last 

phase occurs from 3 – 5 h after administration 

of irritant with release of bradykinin, protease, 

prostaglandins and lysosomes. The suppres-

sion of oedema in the second phase of in-

flammation suggests that the fractions of 

Commelina ascendens may act through sup-

pression of the prostaglandins, protease and 

kinnins released due to egg albumin. 
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Figure 1: Effect of fractions of Commelina ascendens on cotton pellet induced granuloma in rats. n= 

5, values are expressed in Mean + S.E.M. *p<0.05, **p<0.01, ***p<0.001, HF 1= n-Hexane fraction 100 

mg/kg, HF 2= n-Hexane fraction 200 mg/kg, EF 1= Ethylacetate fraction 100 mg/kg, EF 2= Ethylacetate 

fraction 200 mg/kg, BF 1= Butanol fraction 100mg/kg, BF 2= Butanol fraction 200 mg/kg. 

According to Panthong et al, (2004) 

antiproliferative effects of drugs can be evalu-

ated by cotton pellet test. The transudative, 

exudative and proliferative phases of chronic 

inflammation can be evaluated using Cotton 

pellet induced granuloma test (Swingle and 

Shideman, 1972, Boonyarikpunchai et al., 

2014). The transudative phase occurs within 3 

h after cotton pellet implantation and is char-

acterized by increased vascular permeability 

which results to leakage of fluid from blood 

vessels. The exudative is characterized by pro-

tein leakage around the granuloma and it oc-

curs from 3 -72 h after cotton implantation. 

The last phase, proliferative phase lasts from 3 

to 6 days and is characterized by the develop-

ment of granuloma tissue as a result of the re-

lease of pro-inflammatory mediators 

(Boonyarikpunchai et al., 2014; Pingsusaen et 

al., 2015). The moist weight of the pellets cor-

relates with transude, the dry weight of the 

pellet correlates with the amount of granulom-

atous tissue formed (Paschapur et al., 2009). 

The n-hexane, ethylacetate and butanol 

fractions of Commelina ascendens reduced 

both the wet and dry weight of the granuloma 

formed. This suggests that the fractions are ef-

fective against the proliferative phase of in-

flammatory processes. This result also denotes 

possible activity of Commelina ascendens 

fractions in rheumatoid arthritis. 

CONCLUSION  

This study has demonstrated that 

Commelina ascendens fractions possess anti-

inflammatory properties which may be medi-

ated through mechanisms involving inhibition 

of release of inflammatory substances like his-
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tamine, prostaglandins, kinnins and inhibition 

of chronic inflammation. This study reveals 

that Commelina ascendens is a potential can-

didate for the treatment of inflammation relat-

ed diseases. Further studies need to be carried 

out to determine the anti-inflammatory mech-

anism of action of Commelina ascendens. 
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