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ABSTRACT

Argenome mexicana Linn. (Family: Papaveraceae) is traditionally used to relieve inflammatory 

and pain-related health conditions. It is also used as laxative. The intraperitoneal median lethal 

dose (LD ) of the methanol extract was determined in mice. The methanol extract of the plant was 50

evaluated for antinociceptive effect using acetic acid-induced writhing test in mice and formalin-

induced pain test in rats. Fresh egg albumin-induced oedema model was used to test for its anti-

inflammatory effect in rats while the gastrointestinal effect was tested using gastrointestinal 

motility (transit) model in mice. The intraperitoneal LD  value in mice was calculated to be 894.4 50

mg/kg. The extract (75, 150 and 300 mg/kg i.p) significantly (p< 0.05) and dose-dependently 

inhibited acetic acid-induced pain with the values of 44.83%, 68.97% and 81.38% respectively. 

Acetyl salicylic acid (ASA; 150 mg/kg i.p) also significantly (p<0.05) inhibited pain with 

inhibitory value of 65.52%. The extract (75, 150 and 300 mg/kg i.p) significantly (p< 0.05) and 

dose-dependently inhibited the early phase of formalin-induced pain with values of 56.76%, 

75.68% and 78.38% respectively. The extract at the same doses also inhibited the late phase of 

formalin-induced pain in a dose-dependent manner with the values of 39.51%, 55.56% and 

74.08% respectively. The late phase inhibition was only significant (p<0.05) at the doses of 150 

and 300 mg/kg i.p. The magnitude of pain inhibition by the extract was higher in the early phase. 

The extract (75, 150 and 300 mg/kg i.p) produced a dose-dependent inflammatory inhibition with 

percentages of 15.00 %, 25.00 % and 73.34% respectively. ASA (150 mg/kg i.p) produced 36.67% 

inhibition. The extract produced gastrointestinal movement inhibition of 54.70%, 55.47% and 

73.32% respectively. The inhibition was significant (p < 0.005) only at 150 and 300 mg/kg i.p 

while atropine (0.1 mg/kg i.p) produceda significant (p < 0.05) inhibitory effect with percentage of 

63.94%. The study provided scientific justification for the traditional use of A. mexicana in pain 

and inflammatory health conditions but did not justify its use as a laxative.
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INTRODUCTION
A rg e n o m e  m e x i c a n a  L i n n .  ( F a m i l y : 
Papaveraceae) is a species of poppy found in 
Mexico and now widely naturalized in many 
parts of the world including many tropical and 
subtropical regions. It is an erect, branched 
annual to perennial herb with grayish white 
stem secreting yellow coloured latex. The 
leaves are exstipulate, deeply lobed with thorny 
margins. It grows to a height less than one 
metre. It is an extremely hardy plant tolerant of 
drought and poor soil [1;2]. It is commonly 
called 'Mexican poppy', 'Mexican prickly 
poppy', 'Cardo or Cardosanto' in its native area, 
the natives of the Western United States and 
parts of Mexico [3]. In Nigeria, it is called 
'kaju'or 'Ahon ekun' by Yorubas and 'kwarko' or 
k a d i n n i a '  a m o n g  t h e  H a u s a s  [ 4 ] . 
Ethnomedicinal reports have shown a very 
wide usage of A. mexicana in folklore 
medicine. These reports include the use of A. 
mexicana for the relief of inflammatory and 
pain-related health conditions such as kidney 
pain, migraine headaches, dental disorders, 
skin infections, itches, leprosy, inflammations, 
venereal sores, boils, ulcers, scorpion sting, 
snake bites, bronchitis. It is used as sedative and 
analgesic tea. The whole plant is also used as 
purgative[3;4;5;6;7;8;9;10;11;12]. 

The use of medicinal plants for treating various 
ailments ranging from acute to chronic 
conditions has become an alternative health 
care option for people in rural communities. 
This is governed by economic factors, ease of 
availability and strong belief in plant remedies 
[13]. However, it is worthy to note that even in 
urban and technologically advanced societies, 
the consumers' preference is shifting from pure 
synthetic to natural based drugs [14; 15]. The 
medicinal values of these plants lie in bioactive 
phytochemical constituents that produce 
definite physiological action in the body [16]. 
Hence, the need for scientific evaluation of 
these ethno medicines for the purpose of 
validating the traditional claims and for the 
development of safe, effective and globally 
accepted herbal drugs. 

The objective of this study was to establish the 
scientific justification for the ethnomedicinal 
use of A. mexicana for pain and inflammatory-
related health conditions and its use as laxative. 
The findings would also be valuable for future 
drug development considering that medicinal 
plants are important sources of new chemical 
substances with potential therapeutic effects 
[17].

MATERIALS AND METHODS

Plant Collection and Extraction
The plant was collected in the month of 
Novemberfrom Idu,Abuja si tuated at 

o o o9 .0637 N 7.3382 E, Nigeria. The plant was 
identified by Mr. Ibrahim Muazzam, a plant 
Taxonomist  wi th  the  Herbar ium and 
Ethnobotany Unit, Department of Medical 
Plant Research and Traditional Medicine, 
National Institute for Pharmaceutical Research 
and Development (NIPRD), Abuja. The 
specimen was given a voucher number: 
NIPRD/H/6589.

1.5 kg of the aerial part of the plant material was 
air-dried on laboratory bench and then 
pulverized in a mortar. 90 g of the powder was 
macerated in 1L of methanol for 48h on a 
shaker (GFLD 3006 mgH Germany). The 
extract was filtered using Whatman number 1 
filter paper. The filtrate was then evaporated 
with rotary evaporator (KNF RC 900 
Neuberger, USA) and crude extract was 
brought to complete dryness over water bath. 

oThe extract was then kept in a refrigerator (4  
C) for further studies.

Drugs and Chemicals
Drugs and chemicals used in the studies 
included Acetyl salicylic acid (Tuyil, Nigeria), 
Atropine (Sigma, USA), Formalin (M&B, 
England), Glacial acetic acid (Searle, Essex, 
England), Tragacanth powder (Sigma-Aldrich, 
USA), Methanol (Sigma-Aldrich, USA) and 
Triton X-100 (GE Healthcare, UK).
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Animals
Swiss albino mice (15-35 g) and adult Wistar 
rats (126-250 g) of both sexes were used for the 
studies. They were obtained from the Animal 
Facility Centre, Department of Pharmacology 
and Toxicology, NIPRD, Abuja. The animals 
were housed in appropriately designed cages. 
They were fed ad libitum with water and 
NIPRD-formulated feed except when 
starvation was otherwise needed during the 
investigation. They were maintained under 
normal environmental temperature and normal 
12h day and night illumination cycle. 

Acute Toxicity Studies
The method of Lorke [18] was modified and 
used for the estimation of the median lethal 
dose (LD ), which is the dose that will kill 50% 50

of the animal population post treatment with 
the extract. Swiss albino mice (15-29 g) were 
used for the study. The study was done in two 
phases. In the first phase, the mice were 
grouped into three (n=3) and were treated 
intraperitoneally with different doses of the 
ex t r ac t  (250 ,  500  and  1000  mg/kg) 
respectively. The animals were then observed 
for 72 h post treatmentfor behavioural signs 
such as nervousness, excitement, calmness, 
dullness, incoordination and even death. The 
second phase of the study was carried out based 
on the observations made in the first phase. It 
involved the use of two new groups of mice 
(n=3). They were treated intraperitoneally with 
the extract at doses of 600 mg/kg and 800 
mg/kg respectively and were also observed for 
72 h post treatment for the same signs. The LD  50

was calculated from the geometric mean of the 
dose that caused no lethality at all and that 
which caused100 % mortality as follows:

LD50=  √ (D0 x D100) 

Where:

 D0 = Highest dose that gave no mortality

 D100 = Lowest dose that produced mortality

Acetic Acid-induced Writhing Test
The method used by Chidume et al [19]was 
adopted for the study. Adult Swiss albino mice 
(23-35 g) of either sex were used for the study. 
They were grouped into five (n=5). Normal 

saline (20 ml/kg i.p) was administered to the 
first group of mice to serve as negative control. 
Three doses of the extract 75,150 and 300 
mg/kg were administered intraperitoneally to 
the second, third and fourth groups of mice 
respectively. Acetyl salicylic acid (ASA) 150 
mg/kg i.p was given to the fifth group to serve 
as the reference standard.

Thirty minutes post treatment, each mouse was 
given 0.75% aqueous solution of acetic acid (10 
ml/kg) intraperitoneally. Five minutes after 
injection of acetic acid, the number of 
abdominal constrictions (writhes) made within 
10 minutes by each mouse was counted.

The percent writhes for the treated groups were 
calculated in relation to the control group. The 
activity was also expressed as percent 
inhibition of pain.

Formalin-Induced Pain Test 
The method used by Jegede et al [20]was 
adopted for this study. Adult Wistar rats (126 – 
187 g) of both sexes were used. They were 
grouped into five (n=5). Normal saline (10 
ml/kg i.p) was administered to group one rats to 
serve as negative control. The rats in groups 
two, three and four were given extract (75, 150 
and 300 mg/kg i.p) respectively. Acetyl 
salicylic acid (150 mg/kg i.p) was given to the 
fifth group to serve as reference standard. 30 
min post treatment, 50 µl (0.05 ml) of 2.5% 
formalin was injected into sub-plantar surface 
of left hind paw of each rat. The severity of pain 
exhibited by each rat was observed and rated as 
scores:

0=rat walked or stood firmly on the injected 
paw
1=rat partially elevated the paw from the floor
2=rat elevated the paw without contact with the 
floor 
3 =rat licked, bit or shook the paw 

These observations were recorded every 2 min 
for the first 10 min (early phase) and at every 5 

th thmin for the period between the 10  min and 60  
min (late phase).

Anti-inflammatory Studies
The extract was tested for its ability to inhibit or 
suppress inflammation using fresh egg 
albumin-induced oedema model in Wistar rats. 
This was in accordance with the technique of 
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Akah and Nwambie[21]. The rats used for the 
investigation were deprived of water during the 
experiment to ensure uniform hydration and to 
minimize variability in oedematous response. 
The rats were of both sexes and body weight 
between 175-250 g. They were grouped into 
five (n=5). Rats in the first group were treated 
with normal saline (10 ml/kg i.p) to serve as the 
negative control. Three doses of the extract 
(75,150 and 300 mg/kg) were administered 
intraperitoneally to the second, third and fourth 
groups of rats respectively while acetyl 
salicylic acid (150 mg/kg i.p) was given to the 
fifth group as the reference standard. 

30min post treatment, inflammation was 
induced by injecting 0.1ml of fresh egg albumin 
into the sub-planta surface of the hind paw of 
the rats. The measurement of the paw volume 

3
(cm ) was done on the principle and technique 
of volume displacement using LETICA Digital 
Plethysmometer (LE 7500) which was earlier 
calibrated with 0.1% Triton X-100. The 
readings were taken before injection of egg 
albumin (zero readings) and at 20 min intervals 
after the injection of the egg albumin for a 
period of 2 h (120 min). The oedema at every 
interval was calculated in relation to the mean 
paw volume before the injection of the egg 
albumin. Activity of the treated group was 
expressed as percent inhibition of inflammation 
in relation to the control group.

Gastrointestinal Motility Test
Adult Swiss albino mice (18-32 g) of both sexes 
were used. The test was done according to the 
method of Akah et al[22]. The mice were 
starved for 18 h prior to the experiment but were 
allowed free access to water throughout the 
duration of the experiment They were divided 
into five groups (n=5). The first group was 
given normal saline (20 ml/kg, i.p) to serve as 
the negative control while the mice in groups 
two, three and four received the extract (75, 150 
and 300 mg/kg, i.p) respectively. The fifth 
group received atropine (0.1mg/kg i.p) to serve 
as the reference standard. Thirty minutes after 
drug administration, each mouse was given 0.5 
ml of charcoal meal orally (5% deactivated 
charcoal in 10% tragacanth powder). The mice 
were sacrificed 30min later and their abdomen 
opened. The intestine of each mouse was 
dissected out and the total distance travelled by 
the charcoal plug along the small intestine 
(from the pylorus to the caecum) was measured 

for both the control and treated groups. The 
results were expressed as percentage of 
distance travelled from the pylorus to the 
caecum [23].

Statistical Analysis
The results of the studies were expressed as 
mean± SEM.  The significance difference 
between the control and treated means were 
determined using one-way or two-way analysis 
of variance (ANOVA) and student t-test as 
appropriate. P-values < 0.05 were considered to 
be statistically significant.

RESULTS

Plant Extract
The methanol extract of A. mexicana was a 
brownish-black powder and the yield was 5.8g 
(6.4 % w/w).

Acute Toxicity Study
In the first phase of the study (which involved 
the administration of 250, 500 and 1000 
mg/kgi.p doses of the extract),all the mice 
became dull and calm 10-15 min post extract 
administration up to the first 3 h of the study. 
Those treated with the extract (500 mg/kg i.p) 

th
were observed sleeping at the 30  min and up to 
2 h into the experiment. However, only mice 
treated with the dose of 1000 mg/kg i.p died 
within 24 h of treatment with 100% motility 
rate.

In the second phase of the study in which 600 
mg/kg and 800 mg/kg i.p doses of the extract 
were administered, all the mice were calm post 
treatment. However, no lethality was observed 
in this phase (Table 1).

The calculation of the geometric mean of the 
dose that caused 100% mortality and that which 
caused 0% mortality in the acute toxicity study 
revealed that the intraperitoneal median lethal 
dose (LD ) of methanol extract of Argenome 50

mexicana aerial part is 894.4 mg/kg in mice.
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Table 1: Intraperitoneal acute toxicity study of methanol extract of A. mexicana aerial 
part in mice.

  

Treatment 
                                       

Number of deaths                         % Lethality
 

Phase 1
 

250 mg/kg i.p                                   0/3
 

0 %
 

500 mg/kg i.p 
                                  

0/3                                                
      

0 %
 

1000 mg/kg i.p                                 3/3
 

100 %
 

Phase 2
 

600 mg/kg i.p 
                                  

0/3                                                      0 %
 

800 mg/kg i.p                                   0/3
 

0 %
 

 

Acetic Acid-induced Writhing Test
The extract of Argenome mexicana (75, 150, 
300 mg/kg i.p) significantly (p < 0.05) reduced 
the degree of acetic acid-induced writhing in 
mice at all doses with percentage abdominal 
writhes (indication of pain) of 55.17%, 31.03%, 
and 18.62% respectively.This is equivalent to 
the percent pain inhibition effect of the extract 
calculated to be 44.83 %, 68.97 %, and 81.38% 
for the 75, 150 and 300 mg/kg i.p treated groups 

respectively. This shows a dose-dependent 
reduction of aceticacid-induced writhes. The 
study revealed that the anti-nociceptive effect 

th
of the extract was significant at the 30  minute 
which was the time the effect of the extract was 
tested.The effect was comparable to that of 
ASA (150mg/kg i.p.) which showed percent 
writhes of 34.48%. This is equivalent to 
65.52% pain inhibition (Table 2).

 

Table 2: Effect of methanol extract of A. mexicana aerial part(75, 150, 300mg/kg i.p) on acetic 
acid-induced writhes in mice.

Treatment Time
(Min)

Mean Writhe
± SEM

% Writhe
(In relation to control)

% Pain
Inhibition

Normal saline 
(20 ml/kg i.p)

A.mexicana 
(mg/kg ip)
75

150

 
 

300

 
 

 

ASA (mg/kg i.p)

 
 

150

 30

30

30

 
 

30

 
 
 
 
 

30

 29.0 ± 4.75

16.0 ± 2.76*

9.0 ± 1.16*

 

5.4 ± 2.11*

 
 
 
 

10.0 ± 3.01*

100.00

55.17

31.03

18.62

34.48

0.00

44.83

68.97

81.38

65.52
* P< 0.05 = significant reduction from the

 

control; One-way ANOVA
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Formalin-Induced Pain Test
The study revealed that the normal saline-
treated rats (negative control group) had mean 
pain severity of 7.4 (100.00 %) which is 
equivalent to 0.00 % pain inhibition in the early 
phase (0-10 min) of formalin test while the 
extract of A. mexicana(75,150 and 300 mg/kg 
i.p) showed a mean severity of pain of 
3.2(43.24%),1.8 (24.32%) and 1.6(21.62%) 
respectively, which translates to percent pain 
inhibition of 56.76%,75.68% and 78.38% 
respectively. The effect of the extract was dose-
dependent and significant (P < 0.05) at all the 
tested doses in the early phase  In the late phase 
(10-60 min)of formalin test, the normal saline-
treated rats (negative control group) showed 
mean pain severity of 16.2 (100.00 %) 
equivalent to 0.00 % pain inhibition while the 

extract (75, 150 and 300 mg/kg i.p) showed 
mean pain severity of 9.8(60.49%), 7.2 
(44.44%) and 4.2(25.92%)  respectively. This 
is equivalent to percent pain inhibition of 
39.51%,55.56% and 74.08% for the respective 
doses. The effect of the extract was dose-
dependent at the late phase (10-60 min) of the 
formalin test.However, the extract pain 
inhibitory effect at the late phase was 
significant (P<0.05) only at doses of 150 and 
300 mg/kg i.p. The percent inhibitory effects of 
the extract were higher in the early phase than 
in the late phase. ASA (150 mg/kg i.p) showed 
mean severity of pain of 4.2 ± 1.21 (56.75%) 
equivalent to percent pain inhibition of 43.25% 
in the early phase and mean severity of pain of 
4.4 ± 2.68 (27.16 %) equivalent to 72.84 % pain 
inhibition in the late phase. (Table 3).

Table 3: Effect of methanol extract of A. mexicana aerial part (75, 150, 300 mg/kg i.p) on early 
and late phases of formalin-induced pain in rats.

Treatment Early Phase

Score of Pain            % Pain Inhibition

Late Phase

Score of Pain           % Pain Inhibition
Normal saline 
(10 ml/kg i.p)

A. mexicana (mg/kg i.p)
75 

150

 
 

300

 
 
 

ASA(150 mg/kg i.p)

 
 7.4 ± 1.12                              0.00

3.2 ± 1.53*                            56.76

1.8 ± 0.99*                            75.68

 

1.6 ± 0.53*                            78.38

 
 

4.2 ± 1.21*                             43.25
4.2 ± 1.21*                              43.25

16.2 ± 2.32                          0.00

9.8 ± 2.70                            39.51                     

7.2 ± 1.42*                          55.56

4.2 ± 1.70*                          74.08

4.4 ± 2.68                             72.84
4.4 ± 2.68*                           72.84

* P <

 

0.05 = statistically different from the control; Early phase (0 – 10 min) and Late phase (15 – 60 
min) post formalin administration.           

 

Anti-inflammatory studies
The extract of A.mexicana demonstrated a 
reduction of egg albumin-induced inflammation 
at doses of 75, 150 and 300 mg/kg i.p in rats.The 
extract (300 mg/kg i.p) caused a significant (p < 
0.05) inhibition of inflammation at every study 
interval within 2 h (120 min) observation period. 
The extract (150 mg/kg i.p) produced significant 
(p < 0.05) inhibitory effect up to 1 h (60 min) 
while the inhibition produced by the extract at the 

dose of 75 mg/kg i.p had no significant effect at 
any of the observation intervals. ASA (150 mg/kg 
i.p) also caused anti-inflammatory response 
throughout the observation period of 2 h (120 
min) and its effect was significant (p < 0.05) up to 

ththe 40 min observation interval.The maximum 
th

inhibition of oedema occurred at the 20  minute 
for ASA (150mg/kg i.p) and extract (75,150 and 
300 mg/kg i.p; Figure 1).



   

36
Malami A. M. et al / J. Vet Biomed. Sci.

Figure 1: Effect of methanol extract A.mexicana aerial part on egg albumin-induced paw 
oedema in rats.* P < 0.05 = statistically different from the control 

Gastrointestinal Motility Test

The extract of A. mexicana (75, 150 and 300 

mg/kg i.p) decreased the propulsive movement 

of charcoal meal through the gastrointestinal 

tract (GIT) in a dose-dependent manner with 

the percent charcoal movement of 45.30%, 

44.53% and 26.68%. This is equivalent to the 

inhibitory percentages of 54.70%, 55.47% and 

73.32% for 75, 150 and 300 mg/kg i.p of the 

extract respectively. The decrease was 

however, significantly (p < 0.05) different only 

at doses of 150 and 300 mg/kg i.p. Atropine 

(0.1mg/kg i.p) also significantly (p < 0.05) 

decreased the intestinal propulsion with 

charcoal movement of 36.06% and inhibitory 

percent of 63.94%. (Table 4). 

Table 4:Effect of methanol extract A. mexicana aerial part on intestinal motility in mice. 

Treatment Mean intestinal 
length (cm) 

Meandistance 
travelledby 

charcoal (cm) 
 

Movement of 
charcoal as % of 
intestinal length 

Movement inhibition 
(%) 

Normal saline 
20 ml/kg i.p
A. mexicana 
75 mg/kg i.p

150 mg/kg i.p
300 mg/kg i.p

Atropine
0.1 mg/kg i.p

40.37 ± 0.9

41.87 ± 1.6
42.62 ± 1.2
43.10 ± 1.8

44.20 ± 1.1

30.75 ± 1.5
 

 18.97 ± 2.2
 18.98 ± 1.8
 11.50 ± 2.9
 

 15.94 ± 3.0

76.17 
 

 45.30 
 44.53* 
 26.68* 
 

 36.06 *

23.83 
 

 54.70 
 55.47

 73.32
 

 63.94

Values are expressed as mean ± SEM (n = 5); one -way ANOVA; * P < 0.05 = significant 

decrease from the control
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DISCUSSION
The World Health Organisation [WHO; 24], in 
recognition of the immense value of herbal 
medicine to primary health care, advocated for 
proper identification, sensible exploitation, 
scientific development and appropriate 
utilization of herbal medicines which provide 
safe and effective remedies. Argenome 
mexicana which is a plant reported to have been 
widely used ethnomedicinally was evaluated in 
this regard. 

Acute toxicity study was carried out to estimate 
the median lethal dose (LD ) which is the dose 50

that would kill 50 % of A. mexicana extract-
treated population. The study revealed an 
intraperitoneal LD  value of 894.4 mg/kg in 50

mice. According to Lorke [18], LD  value > 1 g 50

are generally considered safe for all practical 
purposes in the laboratory.

These suggest that A. mexicana aerial part 
extract may not be relatively safe considering 
that the intraperitoneal LD  value is < 1,000 50

mg/kg. This also suggests that it may not have a 
wide therapeutic window or wide safety 
margin.This may explain why poisoning 
occurred in the populace that ingested Brassica 
nigra (Mustard) seeds adulterated by Argenome 
seeds.  1 % adulteration of mustard oil by 
argemone oil has been shown to cause clinical 
disease[26].A. mexicana is also reported to be 
poisonous to grazing animals and it is rarely 
eaten. It has been listed as a noxious weed in 
South Africa and in states in Australia. It is 
included in the prohibited plants that must be 
controlled as they possess characteristics that 
are harmful to humans, animals or the 
environment. An epidermic occurred in South 
Africa following the contamination of wheat 
flour with A. mexicana [27, 28, 29]

Ultimately therefore, conscious effort should be 
made to ensure that care is taken while choosing 
e ffi c a c i o u s  d o s e  a n d  f r e q u e n c y  o f 
administration of A. mexicana aaerial part 
extract in order not to compromise the safety of 
the patients. However, sub-acute and chronic 

toxicity studies are required for detailed 
toxicity profiling of Argenome mexicana plant 
extract considering that cumulative toxic effect 
may occur if the extract is taken over time.

The acute toxicity study also revealed that the 
mice treated with A. mexicana at doses < 1000 
mg/kg became dull, calm, sleepy. This 
suggests that the extract possibly has central 
nervous system (CNS) activity and this 
indicates potential for therapeutic use of A. 
mexicana extract as sedative, hypnotic, 
anxiolytic and other possible CNS effects. The 
nervous signs observed in mice treated with the 
dose of 1000 mg/kg i.p before their death 
further suggests possible CNS effects. Further 
research will clarify these.

Acetic acid-induced writhing study is a test on 
chemical pain. It involves the use of abdominal 
constrictions (writhes) for detection of anti-
nociceptive activity. The writhing response 
partly involves local peritoneal receptors [30, 
31,32]. The present study revealed that A. 
mexicana extract (75, 150 and 300 mg/kg i.p) 
significantly (P < 0.05) and dose-dependently 
reduced the number of acetic acid-induced 
abdominal pain. The percent inhibition of pain 
was 44.83 %, 68.97 % and 81.38 % for the 
respective doses. The pain inhibitory effect of 
the extract was comparable to that of acetyl 
salicylic acid (ASA; 150 mg/kg i.p) with 
percent pain inhibitory effect of 65.52 %. This 
possibly indicates that A. mexicana plant 
extract has the ability to reduce the receptor 
sensitivity to the chemically-induced pain in a 
dose-dependent manner and therefore has the 
potential to be developed into analgesics.

This result is similar to the studies of Sourabie 
et al [33] which showed that lyophilized 
extract of A. mexicana at doses of 250 and 500 
mg/kg p.o presented reduced number of 
writhes at the two dose levels, which were 
found to be significant (p < 0.05; p < 0.001) 
compared to the control group.The revelation 
also justifies the traditional use of A. mexicana 
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plant extract as sedative and analgesic tea for 
pain-related health conditions such as kidney 
pain, migraine headaches, dental pain, boils, 
scorpion stings, snake bites among others [4, 
5,6,7,8, 9, 10, 11, 12]. 

In the present study, formalin-induced pain test 
was used to further evaluate A. mexicana for 
antinociceptive effect and for possible 
elucidation of the site(s) of activity (central, 
peripheral or both). The method is useful for 
elucidating the mechanism of pain and 
analgesia [34]. The study revealed that A. 
mexicana aerial part extract (75, 150 and 300 
mg/kg i.p) had a significant (p < 0.05) and dose-
dependent, percent pain inhibition of 56.76 %, 
75.68 % and 78.38 % respectively in the early 
phase (0 – 10 min) while the extract showed a 
dose-dependent percent pain inhibition of 
39.51 %, 55.56 % and 74.08 % for the 
respective doses in the late phase (10 – 60 min). 
Although the percent pain inhibition at the late 
phase was only significant at doses of 150 
mg/kg and 300 mg/kg i.p. These findings have 
further buttressed the pain inhibitory effects 
previously revealed by the acetic acid-induced 
writhing test in mice.

According to Dubuisson and Dennis [35] and 
Tjolsen et al[34], nociception induced by 
formalin occurs in two distinct phases. The first 
(early) phase represents the phasic pain and 
starts immediately after formalin injection and 
continues for 5 min after which nociception 
appears to diminish. In the second (late) phase 
which represents the tonic pain, a high level of 
nociception returns within 15 – 20 min after 
formalin injection and continues for 60 min. 
The first phase is probably due to direct 
stimulation of nociceptors in the paw while the 
second phase may reflect the process of 
inflammation and at least to some degree, the 
sensitization of central nociceptive neurons 
[36, 37]. 

The present study showed that the aerial part 
extract of A. mexicana (75, 150 and 300 mg/kg 
i.p) appreciably inhibited both the early phase 

(with percent pain inhibition of 56.76 %, 75.68 
% and 78.38 % respectively) and the late phase 
(with percent pain inhibition of 39.51 %, 55.56 
% and 74.08 % respectively). However, the 
pain inhibitory effect was higher in the early 
phase. This did not only support the analgesic 
activity of the extract but also depicted its 
possible mechanisms of action. Drugs that act 
mainly centrally such as narcotics inhibit both 
early and late phases of formalin-induced pain 
while drugs such as hydrocortisone and 
dexamethasone  which  a re  p r imar i ly 
peripherally acting only inhibit the late phase 
[38, 39].The activity of the extract on both early 
and late phases of formalin-induced pain 
therefore suggests that A. mexicana plant 
extract produces anti-nociceptive effect 
through central mechanism.

Anti-inflammatory study of A. mexicana aerial 
part extract (75, 150 and 300 mg/kg i.p) 
revealed inhibition of egg albumin-induced 
oedema. It shows that the extract possibly 
attenuated mediators of inflammatory process 
in a dose-dependent manner, although, the 
effect was more remarkable at the dose of 300 
mg/kg i.p.This observation is in line with 
results in thelate phase (10 – 60 min) of 
formalin-induced pain which is a phase that 
involves peripheral anti-inflammatory process. 
Since the extract was able to inhibit this late 
phase involving inflammation, it might mean 
an involvement of the peripheral mechanism in 
anti-nociceptive effect. The later assumption of 
involvement of the peripheral mechanism may 
be true since anti-inflammatory study carried 
out showed that the extract at the tested doses of 
150 and 300 mg/kg i.p reduced egg albumin-
induced inflammation in rats.  This is 
comparable to the study carried out by Jegede et 
al [40] on Ipomoea asarifolia leaves.

In the present study, gastrointestinal motility 
test showed that the aerial part extract of A. 
mexicana (75, 150 and 300 mg/kg i.p) 
decreased the propulsive movement of 
charcoal meal through the gastrointestinal tract 



in a dose-dependent manner. This activity was 
revealed by the charcoal meal study which 
allows for the in vivo evaluation of the effects 
of drugs on gastrointestinal motility [41]. The 
doses produced inhibitory percentages of 
54.70 %, 55.47 % and 73.32 % respectively. 
The decrease was significant (p < 0.05) at doses 
of 150 and 300 mg/kg i.p. The result was 
comparable to the effect of atropine (0.1 mg/kg 
i.p) which also decreased the intestinal 
propulsion with an inhibitory percent of 63.94 
%. However, the extract (300 mg/kg i.p) 
exerted greater anti-motility effect than 
atropine (0.1 mg/kg i.p) which is an anti-
muscarinic drug.

This result is indicative of reduction in 
peristaltic activity with eventual reduction in 
gastrointestinal motility and rate of gastric 
emptying. The reduction in motility could also 
mean a decrease in gastrointestinal secretions. 
This finding contradicts the ethnomedicinal 
use of A. mexicana extract as laxative. Further 
studies involving other gastrointestinal models 
would be required for more elucidation of the 
e ff e c t  o f  A .  m e x i c a n a  e x t r a c t  o n 
gastrointestinal tract and for elucidation of its 
possible mechanism(s) of action. However, the 
significant (p < 0.05) delay in gastrointestinal 
transit caused by A. mexicana extract may be 
considered to be a beneficial property in ulcer 
patients since Dash and Murthy [42] 
demonstrated that extract of A. mexicana 
accelerated wound healing in rats. It is also 
generally known that delayed gastric emptying 
increases the absorption of orally administered 
anti-ulcer agents, thus promoting ulcer healing 
[43].

Conclusion
The results corroborate the ethnomedicinal use 
of A. mexicana plant extract for the relief of 
pain and inflammatory-related health 
conditions. The findings suggest that A. 
mexicana plant extract has the potential to be 
d e v e l o p e d  i n t o  a n a l g e s i c  a n d  a n t i -
inflammatory agents. On the other hand, the 
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results for the gastrointestinal motility test did 
not justify the traditional use of A. mexicana as 
laxative although therapeutic advantage can 
still be taken of its inhibitory effects on the 
propulsive movement of the intestine.
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