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ABSTRACT 
The acute and chronic anti-inflammatory effect of the crude extracts and fractions of Millettia aboensis leaves, a popular Nigerian traditional anti-
inflammation remedy and possible mechanism of effect was investigated. Phytochemical analysis of the crude and fraction revealed the presence of anti-
inflammatory phyto-compounds – terpenoids, steroids, flavonoids, tannins, saponins and glycosides. No death was recorded from acute toxicity study. The 
crude and methanol fraction at 300 and 200 mg/kg showed significant (p < 0.05) inhibition of egg albumin induced paw edema. Effect of the extract and 
fraction on topical oedema induced by xylene on mouse ear revealed that methanol fraction at 5 mg/ear had the highest activity with percentage inhibition of 
61.90 % compared to the 54.76 % inhibition produced by Indomethacin. Methanol fraction at 300 mg/kg produced a significant (p < 0.05) inhibition of 
formaldehyde induced arthritis with percentage inhibition of 40.93 %. Result of the ulcergenic effect in rat demonstrated that both the crude and methanol 
fraction possess ulcergenic effect though lower than that produced by Indomethacin. Methanol fraction at 400 mg/kg also produced significant (p < 0.05) 
inhibition of leucocytes migration compared with the control. Both extract and methanol fraction produced stabilization effect on the heat-induced and 
hypotonicity induced red blood cell haemolysis. These results suggest that the ethanol leaf extract of M. aboensis possess acute and chronic anti-inflammatory 
activity that is most active in the methanol fraction. The activity may be as a result of combined inhibition of prostaglandin synthesis, leukocyte migration and 
membrane stabilization effect. 
Keyword: Millettia aboensis; Anti-inflammation; Paw edema, Arthritis; Leucocytes migration; Membrane stabilization.     
 
INTRODUCTION 
Inflammation is part of the complex biological response to 
harmful stimuli such as pathogens, damaged cells or 
irritants1. While acute inflammation is characterized by rapid 
onset and short duration, chronic inflammation is of more 
prolonged duration due to persistent antigen2. Sustained or 
excessive inflammation has been implicated in the 
pathogenesis of numerous diseases including rheumatoid 
arthritis and inflammatory bowel disease3. The humoral 
response to inflammation involves the dilation of arterioles, 
capillaries and Venules with consequent increase in 
permeability and blood flow leading to exudation of fluid and 
proteins; the latter process (Cellular response) involves the 
migration and subsequent activation of leukocytes. Various 
mechanisms of anti-inflammatory effects of medicinal plants 
have been postulated. Some mediate their effects through 
inhibition of prostaglandin synthesis4, leucocytes migration5 
and membrane stabilization2. Traditionally, plants have been 
used to ameliorate inflammatory conditions. M. Aboensis is 
one of such plants widely used in Eastern Nigeria in the 
treatment of inflammatory diseases. Its leaves are used for 
general healing and as laxatives while its root is used for 
treatment of venereal diseases6. It is widely distributed in 
tropical Africa and found abundant in South East of Nigeria. 
In the rural communities of Igbo land, Nigeria, its leaf 
decoction has been widely used for the treatment of 
inflammatory diseases. Despite the popular use of this leaf, 
no study has been done on its anti-inflammatory activity. 

This study, evaluated the anti-inflammatory activity of the 
ethanol leaf extract and fractions of M. aboensis. Possible 
mechanism of anti-inflammatory activity of the extract and 
fraction was also investigated. 
 
MATERIALS AND METHODS 
Plant Material 
The leaves of M. aboensis were collected from Nsukka, 
Enugu State, Nigeria. The collection and  authenticated was 
done by a taxonomist Mr. Alfred Ozioko of Bioresource 
Development and Conservation Project, Nsukka, Enugu 
State, Nigeria. The leaves were cleaned, air-dried and 
pulverized.  
 
Chemicals 
Analytical grade of n-Hexane, Chloroform, Ethyl acetate, 
Methanol and Ethanol (Sigma Chemicals CO., USA) were 
used. All laboratory reagents and distilled water were freshly 
prepared. 
 
Extraction and Fractionation 
About 500 g of the pulverized leaves was cold macerated in 
aqueous ethanol (70 %) for seven days. The resulting solution 
was filtered and the filtrate concentrated to dryness in vacuo 
using rotary evaporator at 400C. The crude ethanol extract 
was screened for anti-inflammatory activity. A 2 kg portion 
of the pulverized leaves was macerated at room temperature 
in 15 L of 70 % ethanol. The ethanol extract was 
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concentrated in vacuo, adsorbed on silica gel and eluted in 
succession with n-hexane, Chloroform, Ethyl acetate and 
Methanol to obtain the n-hexane fraction, Chloroform 
fraction, Ethyl acetate Fraction and Methanol fraction. All the 
extracts and fractions were stored in refrigerator between 0-
4oC until used. 
 
Phytochemical Test 
The phytochemical analysis of the leaves extract and 
fractions were carried out using standard methods7,8. 
 
Animals 
Swiss albino rats (130 + 20 g) and mice (20 – 27 g) were 
employed for the study. The animals were obtained from the 
animal house of the Department of Pharmacology and 
Toxicology, Nnamdi Azikiwe University, Awka. The animals 
were housed in standard laboratory conditions and fed with 
rodent feed (Guinea feed Nigeria Ltd) and had free access to 
food and water ad libitum. The animals were fasted overnight 
with free access to water prior to experiments. All animal 
experiments were conducted in compliance with the laid 
down procedures by the relevant ethical committee on 
laboratory animal use. 
 
Acute toxicity study 
Thirty Swiss albino mice and rats each, divided into six 
groups of five animals per group was used for this study. 
After six hours fasting for mice and overnight fasting for rats, 
groups 1-5 received oral administration of 100, 1000, 2000, 
4000, 5000 mg/kg doses of the extract respectively. Group 6, 
served as the control and received oral administration of 10 
ml/kg normal saline. The animals were observed for obvious 
toxic symptoms and mortality for 24 hours post 
administration of the extract. The median lethal dose of the 
extract (LD50) was estimated using probity analysis9. 
 
Egg albumin induced paw edema in rats 
The test was carried out as described by Osadebe and 
Okoye10. The animals (n = 5 per group) were fasted for 5 
hours and deprived of water only during the experiment. 
They were given intra peritoneal (i.p) injection of the crude 
extract and fractions solubilised in 10 % Tween 80 at doses 
of 100, 200, and 300 mg/kg. Control animals received 0.4 ml 
of 10 % Tween 80 or 100 mg/kg aspirin (i.p); all substances 
were administered 30 minutes before the sub planta injection 
of the phlogistic agent (0.1 ml of fresh undiluted egg 
albumin). Paw volumes were measured by water 
displacement method at 0, 1, 2, 3, and 4 hours after induction 
of edema. The anti-inflammatory effect was calculated at 
each time of observation as percentage inhibition of edema in 
the animals treated with the substances under test in 
comparison with the vehicle treated animals. The percentage 
inhibition of edema was calculated as described by Perez11 
using the formula 
 

% inhibition =    V0 – VT X    100 
 V0                   1 

V0 = the volume of edema of the control (vehicle treated) group at time t;  
Vt =  the volume of edema at corresponding time of the treated rats 

 
Topical Oedema Induced by Xylene in the Mouse Ear 
The effect of the methanol extract on acute topical 
inflammation was evaluated by a modification of the method 
of Atta and Alkohafi12. Adult Swiss albino mice (20–28 g) of 
either sex were divided into four groups of 5 animals each. 
The treatment groups received crude extract and methanol 

fraction (5 mg/ear) applied on the anterior surface of the right 
ear. Topical inflammation was instantly induced on the 
posterior surface of the same ear by application of xylene 
(0.05 ml). Control animals received either the vehicle 
(normal saline) or indomethacin (5 mg/ear). Two hours after 
induction of inflammation, mice were killed by overdose of 
chloroform anesthesia and both ears removed. Circular 
sections (7 mm diameter) of both the right (treated) and left 
(untreated) ears were punched out using a cork borer, and 
weighed. Edema was quantified as the weight difference 
between the two earplugs. The anti-inflammatory activity 
was evaluated as percent edema reduction/inhibition in the 
treated animals relative to control animals13 using the 
relation: 
 

Percentage edema reduction (%) = [100 (Rt – Lt/ Rc –Lc)] 
 

Where Rt = mean weight of right ear plug of treated animals;  
Lt = mean weight of left ear plug of treated animals;  

Rc = mean weight of right ear plug of control animals;  
Lc = mean weight of left earplug of control animals. 

 
Arthritis Induced by Formaldehyde in Rats 
The method of Seyle14 was used. Adult swiss albino rats (n = 
5 per group) received 100, 200 and 300 mg/kg of crude and 
methanol fraction of M. aboensis i.p on day one. One hour 
later, arthritis was induced by sub-planter injection of 0.1 ml 
of 2.5 % formaldehyde solution and repeated every 5 days. 
Inflammation was assessed by measuring the rats paw 
volume by water displacement method before the induction 
of paw edema and once daily for 14 days. Control animals 
received either i.p administration of diclofenac sodium (50 
mg/kg) or equivalent volume of the vehicle (10 % Tween 80). 
The overall edematous response was quantified as the area 
under curve (AUC) of the time course of the inflammatory 
event. The AUC was calculated using the trapezoid rule. The 
level of inhibition of inflammation was calculated using the 
following relation 
 

% inhibition = AUCc – AUCt x 100 
 AUCc 

 
AUCc = AUC of the control group; AUCt = AUC of treated groups 

 
Ulcerogenic Effect in Rats 
The method of Cashin et al.15 was used. Adult Albino rats of 
both sexes (150-180 g) were fasted for 24 hours. After the 
fasting period, 200 mg/kg and 400 mg/kg of crude and 
methanol fraction were administered orally to treatment 
groups (n = 5, per group). Control animals received either 
indomethacin 40 mg/kg or equivalent volume of vehicle (10 
ml/kg normal saline). Three hours after drug administration, 
animals were sacrificed, the stomach was removed and cut 
along the larger curvature and opened to expose the mucosal 
surface. The mucosa was washed with normal saline and 
observed with magnifying lens (10 x). The ulcer index was 
determined according to the method described by Main and 
Whittle16. 
 
In vivo Leucocytes Migration Test 
The effect of the extract and methanol fraction on cell 
migration in vivo was evaluated in albino rats (150–200 g) of 
either sex using the method described by Ribeiro et al.17. One 
hour after oral administration of crude extract and methanol 
fraction (200 or 400 mg/kg), animals received intra peritoneal 
injection of 1 ml of 3 %, w/v agar suspension in normal 
saline. Four hours later, the animals were killed and the 
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peritoneal cavities washed with 5 ml of phosphate buffer 
saline containing 0.5 ml of 10 % EDTA. The peritoneal fluid 
was recovered and the total and differential leucocytes counts 
(TLC and DLC) were performed on the perfusates. 
 
Membrane Stabilization Effect 
The method described by Shinde et al.,18 was used with little 
modification. Fresh whole human blood (5 ml) was collected 
and transferred to EDTA centrifuge tube. The tube was 
centrifuged at 2000 rpm for 5 minutes and washed three 
times with equal volume of normal saline. The volume of the 
blood was measured and reconstituted as a 40 % v/v 
suspension with isotonic buffer solution (pH, 7.4). The 
composition of the buffer solution (g/l) was NaCl (4.4 g), 
NaH2PO4 (1.6 g) and Na2HPO4 (7.6). 
 
Heat-induced Haemolysis 
The isotonic buffer solution (5 ml) each containing 200 and 
400 µg/mL of crude and methanol fraction was put in four set 
(per concentration) of centrifuge tubes. Control tubes contain 
vehicle while 5 ml of 100 µg/ml Diclofenac sodium was used 
as the positive control. Erythrocyte suspension (0.005 ml) 
was added to each tube and gently mixed. A pair of the Tubes 
was incubated at 54oC for 20 minutes in a regulated water 
bath. The other pair was maintained at 0-4oC in a freezer for 
20 minutes. At the end of the incubation, the reaction mixture 
was centrifuged at 1000 rpm for 3 minutes and the 
absorbance of the supernatant measured 
spectrophotometrically at 540 nm. The percentage 
haemolysis was calculated as follows 

 
 
 
 
 
 

Inhibition of haemolysis (%) = [1- (OD2-OD1/OD3-OD1)] x 100 
 

OD1 = absorbance of test sample unheated; OD2 = absorbance of test sample 
heated; OD3 = absorbance of control sample heated 

 
Hypotonicity-induced Haemolysis 
The hypotonic solution (distilled water, 5 mL) containing 200 
and 400 µg/mL of crude and methanol fraction was put in 
two pairs (per concentration) of centrifuge tube. Control 
tubes contain 5 mL of the vehicle or 100 µg/mL of diclofenac 
sodium. Erythrocyte suspension (0.005 ml) was added to 
each tube and after gentle mixing, the mixture were 
incuberted for 1 h at room temperature (30oC). At the end of 
the incubation, the reaction mixture was centrifuged at 1000 
rpm for 3 minutes and the absorbance of the supernatant 
measured at 540 nm using spectrophotometer. The 
percentage inhibition of haemolysis was calculated thus 
 

Inhibition of Haemolysis (%) = [1- (OD2-OD1/OD3-OD1)] x 100 
 

OD1 = absorbance of test sample in isotonic solution;  
OD2 = absorbance of test sample in hypotonic solution;  

OD3 = absorbance of control sample in hypotonic solution 
 

Statistical Analysis  
The results were analysed using SPSS version 15 and 
presented as mean + SEM. Significance between control and 
extract treated group were determined using students t-test 
and one way ANOVA. Differences between mean were 
considered significant at P < 0.05. 
 
RESULTS 
Extraction and Phytochemical Analysis 
The phytochemical constituents of the extract, fractions and 
their yields are shown in Table 1. The leaf extract contains 
abundant of different phytocompounds. Phenolic compounds 
were found to concentrate in the methanol fraction.  

 
Table 1: Extract / fractions and their photochemical constituents 

 
Extracts / Fractions Yield (% w/w) Phytochemical constituents 

Crude ethanol Ext 2.84a Flavonoids, saponins, tannins, terpenoids, glycosides, steroid, fats and oil, carbohydrates and tannins 
n-Hexane F. 41.40b Fats and oil, resins 

Chloroform F. 9.75b Steroids, terpenoids, resins 
Ethyl acetate F. 6.32b Flavonoids, tannins and resins 

Methanol F. 40.88b Flavonoids, saponins, tannins, terpenoids and glycosides 
 

a Yield calculated from 2 kg of powdered leaves; b Yield calculated from 86g of ethanol extract 
 

Table 2: Effects of the extract and fractions on egg albumin induced acute paw edema in rats 
 

Treatment Dose (mg/kg) Mean edma (ml, mean ± SEM) 
 1h       2h                    3h                  4h 

n-Hexane F. 300 0.79 ± 0.08 0.66 ± 0.04 0.59 ± 0.07 0.50 ± 0.05 
 200 0.87 ± 0.07 0.74 ± 0.05 0.69 ± 0.04 0.60 ± 0.06 
 100 0.92 ± 0.08 0.81 ± 0.06 0.72 ± 0.05 0.64 ± 0.06 

Chloroform F 300 0.73 ± 0.09 0.64 ± 0.10 0.55 ± 0.08 0.44 ± 0.10 
 200 0.76 ± 0.06 0.69 ± 0.05 0.60 ± 0.08 0.47 ± 0.07 
 100 0.80 ± 0.07 0.72 ± 0.04 0.64 ± 0.08 0.52 ± 0.06 

Ethyl acetate F 300 0.71 ± 0.04 0.60 ± 0.02 0.52 ± 0.05 0.43 ± 0.05 
 200 0.77 ± 0.06 0.68 ± 0.04 0.55 ± 0.07 0.46 ± 0.05 
 100 0.82 ± 0.07 0.71 ± 0.06 0.60 ± 0.04 0.49 ± 0.06 

Methanol F. 300 0.62 ± 0.10 0.50 ± 0.07* 0.35 ± 0.12* 0.20 ± 0.10* 
 200 0.68 ± 0.08 0.56 ± 0.06* 0.40 ± 0.06* 0.29 ± 0.04* 
 100 0.74 ± 0.09 0.62 ± 0.06 0.47 ± 0.07* 0.37 ± 0.05* 

Crude Ext. 300 0.68 ± 0.03 0.54 ± 0.05 0.46 ± 0.05* 0.33 ± 0.04* 
 200 0.74 ± 0.06 0.58 ± 0.06 0.51 ± 0.04 0.40 ± 0.05* 
 100 0.79 ± 0.05 0.68 ± 0.03 0.58 ± 0.03 0.44 ± 0.02 

Aspirin 100 0.84 ± 0.08 0.52 ± 0.10 0.40 ± 0.10* 0.32 ± 0.12* 
10 % Tween 80 0.4ml 0.98 ± 0.05 0.89 ± 0.03 0.81 ± 0.04 0.72 ± 0.04 

 
Dose of extract in mg/kg i.p, n/gp = 5. *P < 0.05 compared with control 
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Table 3: Percentage inhibition of egg albumin induced paw oedema 

 
Treatment Dose (mg/kg) Percentage inhibition (%) 

1h              2h               3h              4h 
n-Hexane F. 300 19.39 25.84 27.16 30.56 

 200 11.22 16.85 14.81 16.67 
 100 6.12 8.99 11.11 11.11 

Chloroform F 300 25.51 28.09 32.10 38.89 
 200 22.45 22.47 25.93 34.72 
 100 18.37 19.10 20.99 27.78 

Ethyl acetate F. 300 27.55 32.58 35.80 40.28 
 200 21.43 23.60 32.10 36.11 
 100 16.33 20.22 25.93 31.94 

Methanol F. 300 36.73 43.82 66.67 72.22 
 200 30.61 37.08 50.62 59.72 
 100 24.49 30.34 41.98 48.61 

Crude Ext. 300 30.61 39.33 43.21 54.17 
 200 24.49 34.83 37.04 44.44 
 100 19.39 23.60 28.40 38.89 

Aspirin 100 14.29 41.57 50.62 55.59 
Dose of extract in mg/kg i.p, n/gp = 5 

 
Table 4: Effects of the extract and methanol fraction on xylene induced topical ear edema 

 
Treatment Dose (mg/ear) Edema (mg) Inhibition (%) 
Crude Ext 5 0.21 ± 0.11 50.00 

Methanol F 5 0.16 ± 0.09 61.90 
Indomethacin 5 0.19 ± 0.15 54.76 

Control - 0.42 ± 0.28 - 
 n/gp = 5 

 
Table 5: Effect of the extract and methanol fraction on formaldehyde induced arthritis in rats 

 
Treatment Dose AUC (ml, day, mean ± SEM) % inhibition 
Crude Ext 300 4.29 ± 0.48 24.20 

 200 4.37 ± 0.53 22.24 
 100 4.70 ± 0.62 16.37 

Methanol F. 300 3.32 ± 0.40* 40.93 
 200 3.66 ± 0.39 34.88 
 100 3.86 ± 0.52 31.32 

Diclofenac Sodium 50 2.84 ± 0.34* 49.47 
% Tween 80 0.4ml 5.62 ± 0.28 - 

Dose of extract in mg/kg i.p, n/gp = 5. *p < 0.05 compared with control; AUC = Area under curve of time course of the inflammatory event 
 

Table 6: Ulcergenic effect of the extract and methanol fraction in rats 
 

Treatment Dose (mg/kg) Ulcer index (mean ± SEM) 
Crude Ext 400 3.60 ± 0.14a 

 200 2.47 ± 0.10b 
Methanol F. 400 3.80 ± 0.09a 

 200 2.75 ± 0.12b 
Indomethacin 40 5.10 ± 0.26a 

Control 10 mg/ml N.saline 0.55 ± 0.03 
a p < 0.01  b p < 0.05 n/gp = 5 

 
Table 7: Effect of the extract and methanol fraction on in vivo leukocyte migration 

 
Treatment Dose (mg/kg) TLC (mm3) % inhibition of TLC DLC 

    N M L 
Crude 400 2587 24.49 16.16 14.53 69.31 

 200 3082 10.04 18.71 13.92 67.36 
Methanol F 400 2266* 33.86 15.79 12.78 71.42 

 200 2894 15.53 16.46 14.37 69.17 
Indomethacin 100 1565* 54.32 12.94 10.45 76.61 

Control - 3426 - 20.85 18.46 60.69 
*p < 0.05 n/gp = 5 values significantly lower than control; TLC = Total leukocyte count DLC = Differential leukocyte count; N = Neutrophils  

M = Monocytes L = Lymphocytes 
 

Table 8: Membrane stabilization effects of the crude extract and methanol fraction 
 

Test compound Dose (mg/ml) Percent inhibition of haemolysis (%) 
  Heat-induced Hypotonicity-induced 

Crude Ext. 400 17.35 31.09 
 200 12.66 20.80 

Methanol F. 400 25.20 35.72 
 200 16.38 27.22 

Diclofenac Na 100 45.54 66.28 
 n = 5 
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Acute Toxicity 
No death was recorded in both species (mice and rats) used 
however, reduced physical activity was noticed in the groups 
of mice that received 4000 and 5000 mg/kg of the extract. 
 
Egg Albumin-induced Edema in Rats 
The results of acute inflammatory study using egg-albumin-
induced edema in rats as a model are shown in Tables 2 and 
3. Methanol fraction and crude extract produced better 
activity than n-hexane, chloroform and ethylacetate fractions. 
At 300 mg/kg the inhibition produced by methanol fraction 
was greater than that of standard (Aspirin). There was a 
progressive decrease in paw edema from 1 h to 4 h. 
 
Xylene Induced Topical Ear Edema 
The extract and methanol fraction produced inhibition of 
topical induced ear edema as shown in Table 4. The 
percentage inhibition produced by methanol fraction at 5 
mg/ear is greater than that produced by positive control 
(Indomethacin at same concentration) 
 
Formaldehyde – induced Arthritis in Rats 
Only methanol fraction at 300 mg/kg produced significant 
inhibition (p < 0.05) of oedematous response to 
formaldehyde-induced arthritis (Table 5) compared to that of 
the standard Diclofenac sodium. 
 
Ulcerogenic Effect in Rats 
The ulcerogenic effects of the extract and methanol fraction 
are as shown in Table 6. The ulcer index of both extract and 
fraction were all below that produced by Indomethacin. 
 
In vivo Leucocytes Migration Test  
The result of In vivo leucocytes migration revealed that 
Methanol fraction at 400 mg/kg showed significant (p < 0.05) 
inhibition of leukocyte migration just as Indomethacin (Table 
7). The crude extract showed mild inhibition at 400 mg/kg. 
 
Membrane Stabilization Effect 
The effect of the extract and methanol fraction on the 
stability of human erythrocytes in vitro is shown in Table 8. 
Both the extract and fraction showed stabilization effect on 
both heat-induced and hypotonicity-induced red blood cell 
haemolysis. 
 
DISCUSSION  
Phytochemical analysis of the crude and methanol fraction 
revealed the presence of phyto- compounds that have been 
documented to have anti-inflammatory activities. Saponins, 
steroids, flavonoids, terpenoids, tannins and glycosides have 
all been shown to exhibit good anti-inflammatory 
activities5,19-21. The acute toxicity studies showed that the 
ethanol leaf extract of M. aboensis has high safety profile 
when given orally. The extract and methanol fraction may 
have inhibited the release or actions of the various chemical 
mediators such as histamine, 5 HT, Kinins and Prostanoids 
known to mediate acute inflammation induced by phlogistic 
agents22-26. The inhibition of acute inflammation by the crude 
and methanol fraction became significant at the 3rd and 4th 
hours as Aspirin, suggesting that the extract and fraction may 
have inhibited the second phase of acute inflammation 
induced by egg albumin which is essentially mediated by 
prostaglandins27. Irritation or ulceration of the gastric mucosa 
by anti-inflammatory drugs usually indicates that 
prostaglandin synthesis inhibition may be involved in their 

mechanism of action28. Following the findings from the acute 
inflammation and possible inhibition of phase 2 acute 
inflammation mediated by prostaglandins, we therefore 
investigated the effect of the extract on the rat gastric 
mucosa. Just like Indomethacin, the extract and methanol 
fraction exhibited irritation of gastric mucosa which points to 
possible inhibition of prostaglandin synthesis. The possible 
inhibition of prostaglandin synthesis may be traced to the 
high content of flavonoids in both the crude and methanol 
fraction. Flavonoids are known to inhibit the enzyme 
Cycloxygenase and Lipoxygenase29,30 which play important 
roles as inflammatory mediators. The gastric irritant effect of 
the extract and fraction may constitute a major drawback to 
the systemic use of the extract and methanol fraction in the 
management of chronic inflammatory disorders. However, 
the extract and methanol fraction exhibited a good anti-
inflammatory activity on topical oedema induced by xylene 
in the mouse ear. The lipophilicity of the crude and methanol 
fraction may have enhanced its penetration through the skin 
barrier to exert its effects. Hence, the extract and methanol 
fraction may be better used topically. Formaldehyde is a 
potent edematous agent and produces inflammation through 
the release of several inflammatory mediators including 
prostaglandins31. Only methanol fraction at 300 mg/kg 
showed significant (p < 0.05) inhibition of the global 
edematous response induced by formaldehyde suggesting that 
it contains potential agent which may be useful in the 
management of chronic arthritis. Leucocytes migrate to site 
of inflammation in response to chemotactic stimulus32 and 
play an important role in the pathogenesis of acute and 
chronic inflammatory disorders. During phagocytosis, the 
activated leucocytes release superoxide radicals and other 
cytoplasmic content at the site of inflammation; this can 
further cause tissue damage and inflammation33,34. Methanol 
fraction at 400 mg/kg showed a significant inhibition of 
leucocytes migration. In addition to impeding the migration 
of leukocytes to site of inflammation which certainly 
suppress the inflammation response, the extract and methanol 
fraction may also prevent the release of cytoplasmic pro-
inflammatory mediators from these leukocytes by virtue of 
membrane stabilization effect of the extract and fraction. The 
erythrocyte membrane is analogous to the lysosomal 
membrane35 and its stabilization implies that the extract may 
as well stabilize lysosomal membrane. Compounds with 
membrane stabilizing property are well known for their 
ability to interfere with the early phase of inflammatory 
response, namely the prevention of the release of 
phospholipases that trigger the formation of inflammatory 
mediators36. In conclusion, the results of this study justify the 
folkloric use of the leaves of M. aboensis in the treatment of 
inflammatory disorders. The anti-inflammatory activity may 
be as a result of inhibition of prostaglandin synthesis, 
leucocyte migration and membrane stabilization. Isolation 
and characterization of the active constituent of the leaf 
extract and methanol fraction is on going to elucidate their 
specific mechanisms of action. 
 
ACKNOWLEDGEMENT 
I wish to acknowledge Mr Gugu Thaddeus for his technical assistance 
throughout this work. 
 
REFERENCES 
1. Ferrero Miliani L, Nelson OH, Andersen PS, Girardin ES. Chronic 

inflammation: Importance of NOD2 and NALPE in interleukin -1 beta 
generation.  Din Exp Immunel 2007; 147: 227-235. 

2. Iwalewa EO, Mc Gaw LJ, Naidoo V and Eloff JN. Inflammation: the 
foundation of diseases and disorders. A review of phyto medicines of 



Ajaghaku Daniel Lotanna et al. Int. Res. J. Pharm. 2013, 4 (9) 

Page 59 

South African origin used to treat pain and inflammatory conditions. 
Afr. J. Biotechnol 2007; 6(25): 2868-2885.  

3. Simon SI, Green E. Molecular mechanisms and dynamics of leukocyte 
recruitment during inflammation. Annual review of Biomedical 
Engineering 2005; 7: 151-185. http://dx.doi.org/10.1146/ 
annurev.bioeng.7.060804.100423 PMid:16004569 

4. Dirosa M, Calignano A, Carnuccio R, Lalenti A, Sautebin L. Multiple 
control of inflammation by glucocorticoid. Agent’s actions 1985; 17: 
284-289. 

5. Okoye FBC, Osadebe PO. Studies on the mechanisms of anti-
inflammatory activity of the extracts and fractions of Alchornea 
floribunda leaves. Asian Pac J Trop Med 2009; 2(3): 7-14. 

6. Burkill HM. The useful plants of west tropical Africa, Jstor plant 
science; 1985. p. 3. 

7. Odebiyi OO, Sofowora EA. Phytochemical screening of Nigerian 
medicinal plants. Lloydia 1978; 41: 234-235. PMid:672462 

8. Treas GE, Evans WC. Textbook of pharmacognosy 12th ed. Bailliere 
Tindal, London; 1983. p. 343-383. 

9. Miller LC, Tainter MC. Estimation of the LD50 and its errors by means 
of logarithmic-probit graph paper. Proc. Soc. Exp. Biol. Med 1944; 57: 
261-264. http://dx.doi.org/10.3181/00379727-57-14776 

10. Osadebe PO, Okoye FBC. Anti-inflammatory effects of crude methanol 
extracts and fractions of Alchornea cordifolia leaves. J 
Ethnopharmacology 2003; 89: 19-24. http://dx.doi.org/10.1016/S0378-
8741(03)00195-8 

11. Perez GRM. Anti-inflammatory activity of Ambrosia artemisaefolia and 
Rheo spathacae. Phytomedicine 1996; 3(2): 163-167. http://dx.doi.org/ 
10.1016/S0944-7113(96)80030-4 

12. Aha AH, Alkohafi A. Anti nociceptive and anti-inflammatory activity of 
Icacina trichantha tuber. Phytomedicine 1998; 6: 267-272. 

13. Asuzu IU, Sosa S, Delia LR. The anti-inflammatory activity of Icacina 
trichantha tuber. Phytomedicine 1979; 6: 267-272. http://dx.doi.org/ 
10.1016/S0944-7113(99)80019-1 

14. Seyle H. Further studies concerning the participation of adrenal cortex in 
the pathogenesis of arthritis. BMJ 1949; 2: 1129-1135. http://dx.doi. 
org/10.1136/bmj.2.4637.1129 

15. Cashin CH, Dawson W, Kitchen EA. The pharmacology of 
benoxaprofen (2, 4 – chlorophenyl – methyl -5- benzoxazoli acetic acid) 
LRC 13694, a new compound with anti inflammatory activity apparently 
unrelated to inhibition of prostaglandin synthetase. J Pharm Pharmacol 
1979; 29: 330–336. http://dx.doi.org/10.1111/j.2042-7158.1977.tb 
11330.x 

16. Main IHM, Whittle NB. Investigation of vasodilator and anti secretary 
role of prostaglandin in the rat mucosa by use of NSAIDs. Br J 
Pharmacol 1975; 53: 217 -224. http://dx.doi.org/10.1111/j.1476-
5381.1975.tb07351.x 

17. Rubeiro RA, Flores CA, Dinha FQ, Ferreria SH. IL-8 cause in vivo 
neutropil migration by a cell dependent mechanism. Immunology 1991; 
73: 472-477. 

18. Shinde UA, Phadke AS, Nair AM, Mungantiwar AA, Dikshit W, Saraf 
VO. Membrane stabilizing activity a possible mechanism of action for 
the anti inflammatory activity of Cedrus deodara wood oil. Fitoterapia 
1999; 70: 251-257. http://dx.doi.org/10.1016/S0367-326X(99)00030-1 

19. Ahmadiani A, Hosseiny J, Semnanian S, Javan M, Saeedi F, 
Kamalinejad M, Sarem S. Anti nociceptive and anti-inflammatory 
effects of Elaeagnus angustifolia fruits extract. J. Ethnopharmacol 2000; 
72: 287-292. http://dx.doi.org/10.1016/S0378-8741(00)00222-1 

20. Mills S and Bone K. Principals and practice of Practice of Phytotherapy- 
Modern Herbal Medicine. New York: churchhill Livingstone; 2000.  

21. Ko HH, Hung CF, Wang JP, Lin CN. Anti-inflammatory triterpenoids 
and Steroids from Ganoderma Lucidum and G. tsugae J. phytochem 
2008; 69(1): 234-239.  

22. Damas J, Bourdon V, Remade Volon G, Adam A. Kinins and peritoneal 
exudates induced by carrageenan and zymosan. British Journal of 
Pharmacology 1990; 101: 418–422. http://dx.doi.org/10.1111/j.1476-
5381.1990.tb12724.x PMid:2257442 PMCid:PMC1917702 

23. Raychaudhuri A, Colombo C, Pastor G, Wong M, Jeng AY. Effect of 
capsaicin on carrageenan-induced inflammation in rat pleurisy and 
exudates substance P level. Agents Actions 1991; 34: 251–253. 
http://dx.doi.org/10.1007/BF01993295 PMid:1724349 

24. Utsunomiya I, Nagai S, Oh Ishi S. Sequential appearance of IL-1 and 
IL-6 activities in rat carrageenan-induced pleurisy. Journal of 
Immunology 1991; 147: 1803–1809. PMid:1716281 

25. Damas J, Remade Volon G. Influence of a long acting bradykinin 
antagonist. HOE 140, on some acute inflammatory reactions in the rat. 
European Journal of Pharmacology 1992; 211: 81–86. http://dx 
.doi.org/10.1016/0014-2999(92)90266-7 

26. Ialenti A, Ianaro A, Moncada S, Di Rosa M. Modulation of acute 
inflammation by endogenous nitric oxide. European Journal of 
Pharmacology 1992; 211: 177–182. http://dx.doi.org/10.1016/0014-
2999(92)90526-A 

27. Scheiber W, Hugo R, Vinegar R. Biphasic development of carrageenin 
oedema in rats. Pharmacology and Experimental Therapeuticas 1969; 
166: 96 -103. 

28. Vane JR. Inhibition of prostaglandins synthesis as a mechanism of 
action for aspirin – like drugs. Nature 1971; 231(25): 232-235. 
http://dx.doi.org/10.1038/newbio231232a0 

29. Ferrandiz ML, Alcaraz MJ. Anti-inflammatory activity and inhibition of 
arachidonic acid metabolism by flavonoids. Agents Actions 1991; 32: 
283–8. http://dx.doi.org/10.1007/BF01980887 

30. Laughton MJ, Evans PJ, Moroney MA, Hoult JR, Halliwell B. Inhibition 
of mammalian 5-lipoxygenase and cyclo-oxygenase by flavonoids and 
phenolic dietary additives. Relationship to antioxidant activity and to 
iron ion-reducing ability. Biochem Pharmacol 1991; 42: 1673–81. 
http://dx.doi.org/10.1016/0006-2952(91)90501-U 

31. Tjolsen A, Berge O, Hunskaar S, Rosland JH, Hole K. The formalin test: 
An evaluation of the method. Pain 1992; 51: 5-14. http://dx. 
doi.org/10.1016/0304-3959(92)90003-T 

32. Wagner JG, Roth AR. Neutrophil migration mechanisms, with an 
emphasis on the pulmonary vasculature. Pharmacology Reviews Online 
2000; 52: 349–374. 

33. Weissmann G, Smolen JE, Korchak HM. Release of inflammatory 
mediators from stimulated neutrophils. New England Journal of 
Medicine 1980; 303: 24–27. 

34. Perez HD, Weissmann G. Lysozymes as mediators of inflammation. In: 
Keller, et al. (Eds.), Textbook of Rheumatology, 1st ed. WB Saunders, 
Philadelphia; 1981. p. 179–194. 

35. Chou CJ. The anti-inflammatory effect of Triptergum wilfordii Hook F 
on adjuvant induced paw oedema in rats and inflammatory mediator 
release. Phytoyher Res 1997; 11: 152-154. http://dx.doi.org/10.1002/ 
(SICI)1099-1573(199703)11:2<152::AID-PTR45>3.0.CO;2-L 

36. Aitadafoun M, Mounieri C, Heyman SF, Binistic C, Bon C and Godhold 
J. 4-Alkoxybenzamides as new potent phospholipase A2, inhibitors. 
Biochemical pharmacology 1996; 51: 737-742.  http://dx.doi. 
org/10.1016/0006-2952(95)02172-8 

 
Cite this article as:    
Ajaghaku Daniel Lotanna, Ilodigwe Emmanuel Emeka, Okonta Mathew 
Jegbefume, Ogbue Cyril Onyeka, Okafor Martha Adaobi, Igboeme Sabastin 
Obiora. Mechanisms of anti-inflammatory activity of the leaf extract and 
fractions of Millettia aboensis. Int. Res. J. Pharm. 2013; 4(9):54-59 
http://dx.doi.org/10.7897/2230-8407.04912  

 
 
 
 

Source of support: Nil, Conflict of interest: None Declared 
 

 
 
 
 
 
 
 
 
 
 
 
 


