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Abstract: Analgesic and anti inflammatory studies of the ethanol extract of the roots of A. mexicana were 

studied in mice and rats respectively. Acetic acid-induced writhing in mice and hind paw oedema in rats were 

determined. The results of these studies showed the extract to possess anti-nociceptive activity which is dose-

dependent at 50mg and 100mg/kg (i.p) in mice and in the same way a slight inflammatory activity at 50 and 

100mg/kg were observed. The extract was also found to have an intraperitoneal (i.p) LD50 of 368.00mg in mice. 

These results correlate with the traditional use of the plant by the traditional medical healers and support the 

use of the plant in the management of inflammation and skin diseases. 
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I. Introduction 
Plants have long been a valuable source of novel drug compounds (medicines). Phytomedicines which 

are plant-derived, have shown great promise in the treatment of several diseases [1] [2]. The populations of 

developing countries worldwide continue to rely heavily on the use of traditional medicines as their primary 

source of health care. Ethnobotanical studies carried out throughout Africa confirm that indigenous plants are 

the main constituents of traditional African medicines [3] [4] [5] [6][7]. With 70-80% of Africa’s population 

relying on traditional medicines, the importance of the role of medicinal plants in the health care delivery is very 

enormous particularly for the anti-inflammatory diseases. 

There is [8] claims that 119 characterized drugs are still obtained commercially from higher plants and 

that 74% were found from ethnobotanical information. Certain areas of vegetation (Savannah and Guinean 

forest) are rich in species and types of environments to sbe used to search for natural product compounds, whose 

choice can be based on ethnobotanical and chemotaxonomic studies, and screen for their ability to inhibit 

activities. Globally, only a small proportion, out of the several thousand plant species has been investigated both 

phytochemically and pharmacologically, when one considers that a single plant may contain up to thousand of 

constituents, the possibilities of making new discoveries become evident [9] .In Northern Nigeria, A. mexicana 

is locally known in Hausa as “Kaki ruwan Allah”, “Karanko” or “Kwarkwaro” [10]. The Hausa traditional 

healers use a ground leaf on swollen area of skin against inflammation of skin (Oral communication with Dan 

Magori). The plant contains alkaloids, flavonoids, tannins, sterols and terpenes [11]. The dried leaf of this plant 

was used in the treatment of jaundice [12] and the alkaloid 6-acetonyl dihydrochelerythrine were found to 

possess an anti-HIV activity[13] . The aim of this study was to determine the possible analgesic and anti-

inflammatory effects of the ethanol extract of the  of Argemone mexicana using the acetic acid- induced 

writhing and rat hind paw edema model 

 

II. Materials And Methods 
2.1 Plant collection and identifications 

The roots of A. mexicana L were collected at Tudun Wada, Zaria, Kaduna State and were identified by 

the curator (Mallam S.U. Gallah) of the herbarium of Department of Biological Sciences, Ahmadu Bello 

University, Zaria Nigeria. A voucher specimen (number 2439) was deposited for future reference.  

 

2.2 Extraction of Plant material 

The powdered roots of A. mexicana (80g) was extracted with 95% (v/v) ethanol. The extract was 

concentrated at reduced pressure using a rotary evaporator at 45°C. The extract was later evaporated to dryness 

on a water-bath. This yielded a greenish-black mass referred to as the ethanolic extract of the plant material. 
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2.3 Experimental Animal 
Wister rats of either sex weighing between 160- 250g and Swiss albino mice of either sex weighing 

between 18- 25g were used for the study and were obtained from the Animal house, Department of 

Pharmacology and Clinical Pharmacy, Ahmadu Bello University, Zaria. All animals were kept under well-

ventilated conditions fed with food and water ad libitum (Excel feed Plc). 

 

2.4 Acute Toxicity Studies 

LD50 determination was conducted using the classical method of  [14]. Male and female mice were 

divided into three groups of 3 animals each and treated with ethanol extract at 10,100 and 1000mg/kg i. p. and 

were observed for 24 hours after the treatment, 4 mice were divided into 4 groups of one mouse each and 

administered the second doses of 200, 400, 800, 1000mg/kg i.p, and the final LD 50 was calculated. 

 

2.4 Analgesic Activity Studies 

A method described by [15] was employed in this study. Four sets of five mice per group were pre-

treated with 50 and 100mg/kg; normal saline (negative control); and analgin (positive control). Pre-treatment 

time for the groups was 30 min, and each group was treated with 0.7% of an aqueous solution of acetic acid 

(10cm
3
 /kg). The mice were placed in a transparent observation box and number of writhes was counted for 10 

min after treatment. Treatment group were compared with controls (positive and negative) and the percentage 

inhibition of writhes were calculated as follows:  

 % inhibition = control mean – test mean x 100% 

  control    

 

2.5 Anti-inflammatory Studies 

A modification of [16] was used. Male and female Wistar rats were divided into four groups of five 

animals each and treated as follows ; Normal saline (negative control); aspirin (positive control) ; 50 and 

100mg/kg of the extract i.p after 30 min, each group was administered 0.5 cm
3
 raw egg albumin sub planter to 

the left hind-paw. Measurement of the paw oedema were then taken with a digital Plethysmometer (LE 7150 ) at 

20 min interval for 120 min for all groups, that is 20, 40, 60, 80, and 120 min after albumin treatment 

 

2.6 Statistical analysis 

All data were expressed as mean± SEM.  Statistical analysis was carried out using student t-test and 

differences between means were considered significant when p < 0.05. 

 

III.   Results 
3.1Acute Toxicity Studies 

The calculated LD 50 of the root extract was found to be 368.00mg/kg i.p 

3.2 Analgesic Activity Studies 

From the results of this study, it has been observed that 50 and 100mg/kg of the extract decreased 

significantly (p< 0.05) the number of writhes in a dose-dependent fashion (Fig. 1) compared to the control 

(negative). Highest percentage inhibition of writhes (70.1) was obtained at a dose of 100mg/kg. The activity of 

the extract at 50 and 100mg/kg was shown to be statistically significant compared to the positive control 

(Analgin) as given in Table 1. 

 

3.3 Anti-Inflammatory Studies 

In this study, the extract was shown to cause an inhibition of albumin-induced oedema over a period of 

120 min. This activity, however, did not appear to be dose-related. The highest inhibitory effect was observed at 

40 min after treatment. The results were found to be statistically significant ( p< 0.05) at 40, 60 and 120 min 

after extract treatment at dose of 50mg/kg appear to be more effective (Table 2). The anti-inflammatory effect 

exhibited by the different dosages of the extract is not comparable to that of the standard drug that is aspirin 

used.  

 

IV.   Discussion And Conclusion 
The results of this study revealed that the aqueous ethanol extract of the roots of A. mexicana possess 

anti-nociceptive properties. The extract significantly reduced the number of acetic acid-induced writhing in mice 

in a dose-dependant fashion. This fact was correlated with the findings of  [17] who reported the plant to possess 

an analgesic activity in man, when an infusion of powdered aerial part of the plant was taken orally. The extract 

was also studied for possible role as potential anti-inflammatory drug, using for this purpose the classical model 
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of rat paw oedema. Egg albumin induces a short lasting oedema of few hours (< 2 hours in Fig. 1) and is 

therefore suitable for studying the degree of anti-inflammatory actions of drugs. Other irritants used to induce 

oedema are brewer’s yeast, formaldehyde, dextran, sulfated polysaccharides like carrageenan, and paw fluid 

volume can also be measured by immersion of the paw in mercury [18]. The result of the study indicated the 

extract to cause a slight inhibition of albumin-induced oedema in rats; in this case, the effect did not  appear to 

be dose dependant. These study also agrees with the results obtained by [19]  who showed the plant to be used 

as a lotion for inflammatory swelling, fever and skin diseases. 

Resolution of inflammation occurs by different mechanisms in different tissues and these mechanisms 

which serve to terminate inflammation include [20] , among other factors, short half-life of inflammatory 

mediators in vivo, production and release of transforming growth factor (TGF) beta from macrophages[21] [22] 

[23],  production and release of interleukin-10 (IL-10) [24], production of anti-inflammatory lipoxins [25], down 

regulation of pro-inflammatory molecules, such as leukotrienes, up regulation of anti-inflammatory molecules 

such as the Interleukin 1 receptor antagonist or the soluble tumor necrosis factor receptor (TNFR), apoptosis of 

pro-inflammatory cells [26], increased survival of cells in regions of inflammation due to their interaction with 

the extracellular matrix (ECM) [27] [28], and  cleavage of chemokines by matrix metalloproteinases (MMPs) 

might lead to production of anti-inflammatory factors [29].  Due to the presence of pure compounds identified 

as protopine and allocryptopine which are isoquinoline alkaloids [17], the plant may be used as a potential agent 

in the treatment of drug abuse. 
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Table 1:  Effect of acacia gum soluble portion of Ethanolic extracts of the roots of Argemone mexicana L on 

acetic acid induced writhing 

 

 

 

 

 

 

 

Table 2: Mean paw volume produced by the roots extract and the control at various time post albumin – 

induced edema in rats. 
  Paw volume (ml) at various time (minutes)  

Treatment Dose mg/ 

kg body wt.  

0 20 40 60 80 100 120 

Normal saline 
(negative 

control) 

 0.09 
+ 

0.013 

0.44 
+ 

0.047 

0.53 
+ 

0.078 

0.59 
+ 

0.053 

0.52 
+ 

0.0.64 

0.36 
+ 

0.041 

0.34 
+ 

0.044 

Extract 50 b 0.13 

+ 
0.018 

b 0.38 

+ 
0.072 

a 0.46 

+ 
0.072 

a 0.37 

+ 
0.048 

a0.38 

+ 
0.066 

a 0.43 

+ 
0.087 

b0.42     + 

0.074 

Extract 100 b0.17 

+ 
0.028 

b0.41 

+ 
0.061 

a0.43 

+ 
0.042 

a0.47 

+ 
0.050 

0.42 

+ 
0.068 

a 0.39 

+ 
0.049 

b0.37 

+ 
0.048 

Aspirin 

(positive 

control) 

150  a0.17 

+ 

0.042 

a0.33 

+ 

0.044 

b0.30 

+ 

0.049 

b 0.28 

+ 

0.043 

b 0.30 

+ 

0.058 

a 0.30 

+ 

0.078 

b0.26 

+ 

0.076 

 

Data presented as Mean + S.E.M, using student t – test, n = 5, a, b are significantly different from control at P< 

0.05 and P< 0.001 a = p < 0.05, b = p < 0.001 

 

 
Fig. 1. Effects of ethanol extracts of Argemone mexicana Linn Roots on  egg-albumin induced oedema in rats 

 

 

 

Dose (mg/kg body 

weight) 

No. of Abdominal 

constrictions 

% Inhibition P value 

Normal saline  15.4+ 2.8   

Extract (i.p) 50 a9 + 1.6 42% P<0.05 

Extract (i.p) 100 a 5.2 + 1.6 52.3 P<0.05 

Analgin  (i.p) 50 b 2 + 0.3 87.0 P<0.001 


