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ABSTRACT 

Loxostylis alata belongs to the family Anacardiaceae. In South Africa, the bark and leaves of 

Loxostylis alata are used in traditional medicine during childbirth and also to stimulate the immune 

system. This study was aimed at investigating the antiinflammatory and analgesic activities of the 

crude acetone extract of Loxostylis alata. In vivo experimental models that include egg albumin, 

prostaglandin E2, and histamine-induced-paw oedema, and vascular permeability test were used to 

screen the extract for antiinflammatory effect. While formalin-induced nociception, acetic acid-

induced writhing and hot plate tests were carried out to evaluate analgesic effects of the extract. The 

extract inhibited egg-albumin, prostaglandin and histamine-induced oedema in a dose-dependent 

(50-200 mg/kg) manner. It also inhibited vascular permeability cause by acetic acid in a similar 

fashion. Furthermore, the extract inhibited pain induced by formalin; acetic acid and heat dose-

dependently (50-200 mg/kg). These findings propose the antiinflammatory and analgesic effects of 

Loxostylis alata and provide a rationale for its medicinal use against pain and inflammation. 
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INTRODUCTION 

The body responds to inflammation using different mechanisms that enables it to adequately fight 

injurious or infectious agents. Cells of different types are involved in bringing about inflammation 

processes (Babu et al, 2009). Specifically, substances recruit white blood cells such as leukocytes to 

the damage site which subsequently play very vital roles in inflammatory progression. Though 

inflammation is important in the body, it could be deleterious if the stimulus persists for longer 

periods as it can cause certain painful inflammatory diseases such as arthritis, gastritis, e.t.c. (Simon 

& Green, 2005). Pain on the other hand is a sensory modality which in many cases represents the 

only symptom for the diagnosis of several diseases. It often has a protective function (Almeida et al, 

2001). The non-steroidal antiinflammatory drugs (NSAIDs) provide relief from pain and swelling in 

chronic joint disease such as occurs in osteo- and rheumatoid arthritis, and in more acute 

inflammatory conditions such as fractures, sprains and other soft tissue injuries. They also provide 

relief from post-operative, dental and menstrual pain, and from the pain of headaches and migraine 

(Rang et al, 2003). 

 
In spite of their effectiveness, the NSAIDs drugs have serious toxic effects, with gastro-intestinal 

ulceration leading to bleeding and renal disorders being the most important side effects Robert, 

1976; Tapiero et al, 2002). Conversely, selective COX-2 inhibitors with little toxic effect on the 

gastro-intestinal tract have been associated with toxic cardiovascular effects (Dogné et al, 2005) 

The treatment and control of inflammatory painful conditions using NSAIDs continue to be 

challenging. Research to explore safer and more efficacious alternative treatments is therefore very 

important. 

 
Man has been using plants primarily as source of food and medicines for centuries. Plants are very 

good source of drugs. Of recent, there is a renewed interest in the study of plants because of their 

potential to yield drugs of novel activity (Ojewole, 2007). 
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Loxostylis alata A.Spreng. ex Rchb belongs to the family Anacardiaceae (Coates-Palgrave, 2002). 

In South Africa, the bark and leaves of L. alata are used in traditional medicine during childbirth 

(Pooley, 1993) and also to stimulate the immune system (Pell, 2004). This study was aimed at 

evaluating the antiinflammatory and analgesic potential of acetone Loxostylis alata leaf extract in 

different in vivo models. 

 

MATERIALS AND METHODS 

Plant collection and processing  

The leaves of Loxostylis alata A.Spreng. ex Rchb were collected at the Manie van der Schijff 

Botanical Garden of the University of Pretoria, South Africa in April 2007. Samples of the plant 

leaves and seeds were identified and authenticated by Lorraine Middleton and Magda Nel of the 

University of Pretoria. Voucher specimen of the plant with number; PRU PRU96508 was deposited 

at the Schweikert Herbarium of the Department of Plant Sciences, University of Pretoria, South 

Africa. The dried leaves were milled to a fine powder in a Macsalab mill (Model 200 LAB), 

Eriez®, Bramley, and stored in dark closed containers until used. Two hundred grams of finely 

ground plant material were extracted with 600 ml of acetone (technical grade-Merck) in a 

macerating bottle. The mixture was allowed to stand for 48 hours following which the tap of the 

percolator was opened to obtain the liquid extract. The extraction process was repeated 3 times and 

the extracts obtained during the extraction processes were pooled together and concentrated in 

vacuo at 50-55 ºC. 

 
Phytochemical analysis 

The acetone extract of L. alata was screened for presence of anthraquinones, alkaloids, 

carbohydrates, glycosides, flavonoids, tannins, saponins, steroids and triterpenes using methods 

described by Trease and Evans, (1983). 
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Animals  

Adult Swiss albino mice (21-23 g) and Wistar rats (182-189 g) of both sexes were used for the 

studies. The animals were purchased from the Animal House, Department of Pharmacology and 

Therapeutics, Faculty of Pharmaceutical Sciences, Ahmadu Bello University, Zaria. Animals were 

kept in cages and pre-conditioned for two weeks in the laboratory. Wood shaving was used as 

beddings and changed every week throughout the period of the experiment. Animals were all fed 

with pelleted rat feed diet and allow free access to water. The Animal Ethics Review Committee for 

Animal Experimentation of Ahmadu Bello University, Zaria approved all experimental protocols 

described in this study. 

 
Acute toxicity test  

The LD50 was determined using method described by Lorke, (1983) with slight modification. Swiss 

albino mice were deprived of feed and water for 24 and 12 hours, respectively and randomly 

divided into 3 groups of 3 mice each. Mice in groups 1, 2 and 3 received L. alata extract at doses of 

10, 100 and 1000 mg/kg, respectively. All treatments were given intraperitoneally. Similarly, a 

second phase of the trial was carried out using three animals per group. Twelve mice were 

randomly divided into 4 groups of 3 animals each. Mice in groups 1, 2, 3 and 4 were given the 

extract at doses of 140, 225, 370 and 600 mg/kg, respectively. In all the trials, animals were 

observed continuously for 1 hour after the treatment and then intermittently for 4 hours, and 

thereafter over a period of 24 hours. Surviving animals were further observed for up to 14 days 

following treatment for any signs of toxicity, and mortality. In addition, the weights of the animals 

that survived were recorded every other day after the administration of extract for 14 days. 

 

Egg albumin-induced paw oedema in rats 

The rat paw oedema for testing antiinflammatory agents as described by Winter et al, (1963) was 

employed. Twenty five rats were randomly divided into 5 groups of 5 animals each. Groups 1, 2, 3 

received the extract at doses of 50, 100 or 200 mg/kg, while groups 4 (positive control group) and 5 
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(non-treated control group) were given piroxicam at 10 mg/kg and 5 ml/kg of normal saline, 

respectively. All treatments were administered by intraperitoneally (i.p.). Thirty min later, oedema 

was induced by injecting 100 µl of fresh egg albumin obtained from a 21-week layer hen into the 

right plantar surface of the hind paw of each rat. The paw volume was measured with a 

Plethysmometer (Ugo Basil) by water displacement method before and at 1 hour interval for 4 

hours after induction of oedema (Parmar & Gosh 1978; Okoli et al. (2007). Inflammation was 

assessed as the difference between the zero time volume of the treated paw (V0) and the volume at 

the various times (Vt) after the administration of the inflammatory agent. 

 

Prostaglandin E2-induced paw oedema in rats 

The method described by Palmer and Gosh, (1978) was used to evaluate the effect of the extract on 

prostaglandin-induced inflammation in rats. Animals were randomly divided into five groups of 

five rats each (n=5 each). Animals in groups 1, 2 and 3 were treated intraperitoneally with L. alata 

extract at doses of 50, 100 or 200 mg/kg, respectively, while rats in groups 4 (treated control) and 5 

(untreated control) received piroxicam (10 mg/kg) and normal saline (5 ml/kg), respectively. Thirty 

minutes after extract administration, 100 µl of prostaglandin E2 (0.01 µg/ml) was administered into 

the sub-plantar surface of the right hind paw of each rat and the paw oedema was determined after 1 

hour as described above. 

 
Histamine induced paw oedema in rats 

Similarly, rats were divided into five groups (n = 5 each). Animals in groups 1, 2 and 3 were treated 

orally with L. alata extract 50, 100 and 200 mg/kg, respectively, while rats in groups 4 (treated 

control) and 5 (untreated control) received piroxicam (10 mg/kg) and normal saline (5 ml/kg), 

respectively. All treatments were given by intraperitoneal route (i.p.). After 30 min of treatment, 

100µl (1 mg/ml) of histamine was injected into the sub-plantar side of the right hind paw of the rats 

and paw oedema was determined (Whittle, 1964). 
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Vascular permeability test 

Animals were randomly assigned into 5 groups of 5 mice each. The extract at doses of 50, 100 or 

200 mg/kg was given intraperitoneally to groups 1, 2 and 3, respectively. Control animals received 

also by intraperitoneal injection either piroxicam (10 mg/kg) or normal saline (5 ml/kg). One hour 

after treatment, 0.2 ml of Evans Blue dye (0.25% in normal saline) was given intravenously through 

the tail vein to each mouse. Thirty minutes later, each animal was given 1 ml/100 g of acetic acid 

(0.6%, v/v) by intraperitoneal route. Treated animals were sacrificed 30 min after acetic acid 

injection and the peritoneal cavity washed with normal saline (3 ml) into heparinized tubes and 

centrifuged at 1500 g for 3 min. The supernatant was decanted into a clean test tube and the 

concentration of the dye in the supernatant was measured spectophotometrically at a wavelength of 

610 nm using Thermo Helious Zeta UV/VIS Spectrophotometer (serial number UV-164617) 

(Whittle, 1964). 

 
Formalin-induced nociception in rats 

The formalin-induced paw licking was used as described by Hunskaar et al. (1985). Animals were 

divided into 5 groups of 5 rats each. The animals were treated intraperitoneally with the extract of 

L. alata at 50 mg/kg (Group 1), 100 mg/kg (Group 2) or 200 mg/kg (Group 3). Similarly, groups 4 

(treated control) and 5 (untreated control) received 10 mg/kg of piroxicam and 5 ml/kg of normal 

saline, respectively. One hour after oral administration of extract, piroxicam or normal saline, 100 

μl of formalin 3% formalin was injected into the plantar surface of the left hind foot of each rat. The 

time spent licking the foot by each rat is recorded during early phase (0-5 min post-injection of 

formalin) and late phase (20-30 min post-injection of formalin). The mean time spent licking the 

foot in each phase was measured. 

 
Acetic acid-induced writhing in mice 

The experiment was conducted by method described earlier by Collier et al. (1968). Mice were 

randomly allocated into 5 different groups (n=5 each). Groups 1, 2 and 3 received the extract of L. 
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alata at 50, 100 or 200 mg/kg, respectively, while groups 4 and 5 were given piroxicam (10 mg/kg) 

and normal saline (5 ml/kg), respectively. After 30 min of the intraperitoneal treatment, 0.8% acetic 

acid was administered through intraperitoneal route. Immediately after injection of acetic acid, each 

animal was placed in a transparent glass jar observation chamber and the number of writhing 

movements was counted for 30 min starting immediately after acetic acid administration. Percent 

inhibition of writhing movements was compared with positive control group. 

 
Hot plate test 

The hot plate latency assay was based on the method of Eddy et al. (1950). Fifteen Swiss albino 

mice were randomly divided into 5 groups of 5 animals each. Groups 1, 2, 3 received 50, 100 or 

200 mg/kg of the extract of L. alata, while groups 4 (positive control group) and 5 (non-treated 

control group) were given pentazocine (10 mg/kg) and normal saline (5 ml/kg), respectively. All 

treatments were given intraperitoneally. Animals were placed individually on an enclosed copper 

hot plate maintained at 55 ± 0.5 ºC and the time between placement of a mouse on the hot plate and 

occurrence of either a hind-paw lick or jump-off the surface was recorded as hot plate latency. The 

hot plate latencies were determined after 1, 2, 3 and 4 hours. 

 
Statistical analysis 

Data were expressed as mean ± S.E.M and then analysed by one-way analysis of variance 

(ANOVA) followed by Tukey’s post-hoc test. The analyses was done using Graphpad Prism 

version 4.0 for Windows from Graphpad software, San Diego, California, USA. Values of p < 0 .05 

were considered significant. 

 
 
RESULTS 
 
The extraction yield of acetone extract of L. alata gave a yield of 14.2%. Glycosides, tannins, 

flavonoids, triterpenes and reducing sugars were the chemical components shown to be present in 

the acetone extract of L. alata.  



American Journal of Research Communication                                        www.usa-journals.com 

Suleiman, et al., 2014: Vol 2(7)                        234                              ajrc.journal@gmail.com  

The extract at doses of 10, 100, 140 and 225 mg/kg did not produce any sign of toxicity or mortality 

in the animals. Animals treated with 370 mg/kg, showed signs of depression, decrease food intake 

and a loss of about 12 ± 1.2% of their body weights at the end of the trial. Animals that were given 

600 mg/kg showed similar signs shown by animals in the group treated with 370 mg/kg. In addition 

two of the animals in the last group died after 48 h of extract administration. The LD50 was 

calculated as follows: 

LD50 = (370 × 600)½ = 471 mg/kg  
 
 
The degree of oedema produced by the inflammatory agent and inhibition of swelling produced by 

the extract at different doses is shown in Table 1. The extract produced the highest inhibition (78%) 

of swelling at the dose of 100 mg/kg after 4 hour. The reduction of oedema produced by the extract 

at all the tested doses were significantly (p < 0.05) lower when compared with that of untreated 

control group. Similarly, the extract at the dose of 100 mg/kg demonstrated greater 

antiinflammatory activity than piroxicam (treated control). 

 

Table 1: Effect of the acetone extract of leaf of L. alata administered 30 min before the 
induction of inflammation with egg albumin 

 
Values are mean ± S.E.M. (n = 5) while those in parenthesis represent percent inhibition of oedema. Means 
within the same column and having the same superscript letters are not significantly (p<0.05) different. 
 

 

Treatment 

 

Dose (mg/kg) 

 

Oedema (ml) 

1 h 2 h 3 h 4 h 

L. alata  

 

50 0.31 ± 0.04 a (24) 0.25 ± 0.01 a (42) 0.22 ± 0.03 a (44) 0.19 ± 0.01 a (49) 

100 0.29 ± 0.02 a (29) 0.24 ± 0.04 a (44) 0.17 ± 0.04 a (56) 0.08 ± 0.01 b (78) 

200 0.18 ± 0.03 b (56) 0.21 ± 0.01 a (51) 0.15 ± 0.01 b (62) 0.11 ± 0.02 b (70) 

Piroxicam 10 0.27 ± 0.02 a (34) 0.22 ± 0.01 a (49) 0.24 ± 0.01 a (39) 0.14 ± 0.03 a (62) 

Normal 
saline 

5 ml/kg 0.41 ± 0.03 0.43 ± 0.01  0.39 ± 0.02  0.37 ± 0.03  
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The extract of L. alata exhibited dose-dependent (50 and 100 mg/kg) inhibition against 

prostaglandin E2 (PG E2)-induced paw oedema in rats (Figure 1). The extract at 100 mg/kg 

produced the highest percentage inhibition.  

  
 

 

 

 

 

 

 

 
 
 
 
 
 
 
 
 
 

Figure 1: Inhibitory effect of acetone extract of Loxostylis alata administered 30 min prior to 
induction of inflammation using prostaglandin E2 in rats 

 
 
The extract at all the doses tested (50, 100 and 200 mg/kg) produced significantly (p < 0.05) and 

dose-dependent inhibitory effect on oedema produced by histamine when compared with group 

treated with normal saline at 5 ml/kg (untreated control) (Table 2).  

 
The acetone extract of L. alata, at increasing doses, inhibited the access of injected blue dye into the 

peritoneal cavity of mice induced by acetic acid in a dose-dependent fashion (Figure 2). The extract 

at 100 and 200 mg/kg exhibited greater inhibitory effect than piroxicam (10 mg/kg). Results from 

all the treated groups were compared with the non-treated (normal saline) control group.  

 
 

 



American Journal of Research Communication                                        www.usa-journals.com 

Suleiman, et al., 2014: Vol 2(7)                        236                              ajrc.journal@gmail.com  

 
Table 2: Inhibitory effect of the acetone extract of L. alata administered 30 min prior to 

histamine-induced paw-oedema in rats 
 

Treatment 

 

Dose 
(mg/kg) 

 

Percent inhibition of oedema volume 

1 h 2 h 3 h 4 h 

L. alata  

 

50 18 ± 2.78* 19 ± 2.99* 16 ± 1.98* 22 ± 3.02* 

100 56 ± 3.45*** 39 ± 1.99** 45 ± 3.21*** 55 ± 2.67*** 

200 88 ± 4.54*** 78 ± 2.67*** 67 ± 4.56*** 53 ± 2.56*** 

Piroxicam 10 79 ± 2.56*** 89 ± 4.50*** 66 ± 2.78*** 49 ± 1.67*** 

 
Values are mean ± S.E.M. (n = 5). ***p < 0.001, **p < 0.01, *p < 0.05 versus non-treated control group. 

 

 

 
  

 
 
 
 

Figure 2: Inhibitory effect of L. alata extracts administered prior to on acetic acid-induced vascular 
permeability in mice. 
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The acetone extract of L. alata reduced formalin-induced pain in both early and late phases of the 

experiment in a dose-dependent fashion (Table 3). The inhibition produced by the extract at the 

early phase ranged between 37.83-66.12%. Similarly, the extract showed inhibition of formalin-

induced pain in the late phase and it ranged between 41.35-60.90%. Pain inhibition shown by the 

extract were significantly (p < 0.05) higher than that shown normal saline (untreated control).  

 

Table 3: Effect of the acetone extract of leaf of L. alata administered 30 min prior to the 
induction pain with formalin in mice 

 
Treatment Dose (mg/kg) Licking time (min) 

(early phase) 
% 

Inhibition 
Licking time (min) 

(late phase) 
% 

Inhibition 

L. alata  

 

50 1.89 ± 0.23* 37.83 1.34 ± 0.10* 49.62 

100 1.28 ± 0.11** 57.90 1.56 ± 0.24* 41.35 

200 1.03 ± 0.08** 66.12 1.04 ± 0.09** 60.90 

Piroxicam 10 1.65 ± 0.21* 45.72 1.23 ± 0.26* 53.76 

Normal 
saline 

5 ml/kg 3.04 - 2.66 - 

 
Data presented as mean ± SEM, n = 6 for all groups. * Significantly different from the control at p < 0.05. ** 
Significantly different from the control at p < 0.01.  
 
 

The intraperitoneal injection of 0.8% acetic acid caused writhing reflex in mice. The extract at 50, 

100 and 200 mg/kg significantly (p < 0.05; 0.01) reduced the number of writhing responses in a 

dose-dependent fashion within 12 min of acetic acid injection (Figure 3). 

 
The acetone extract of L. alata increases the latency period of pain caused by hot plate significantly 

(p < 0.01) during all the period of observation when compared with the untreated control group. 

The analgesic effect was comparable and not significantly different (p > 0.05) from that produced 

by pentazocine (10 mg/kg). The greatest antinociceptive effect was produced by the extract at the 

dose of 100 mg/kg within 2 hours (Figure 4). 
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Figure 3: Effect of different doses of L. alata administered 30 min prior to the induction of acetic acid 
writhings in mice. Control group was dosed with normal saline at 5 ml/kg. Values are mean ± S.E.M. 

**p < 0.01 and *p < 0.05 show significant difference when compared with normal saline-treated 
control group. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
Figure 4. Antinociceptive effect of acetone extract of L. alata (LA) treatment administered 30 min 

prior to the hot plate-induced pain test. Latency periods were measured at 1, 2, 3, and 4 h after 
subjecting animals to temperature of 55 ± 0.5 ºC. Data are expressed as means ± S.E.M. (n = 5). *P < 

0.05; **P < 0.01 compared to control group. PTZ = pentazocine; NS = normal saline 
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DISCUSSION 

The present study had demonstrated the antiinflammatory and analgesic effects of the leaf of 

Loxostylis alata in different laboratory animal models. Furthermore, the intraperitoneal LD50 of the 

extract was calculated to be 471 mg/kg, which falls within the moderately toxic range Loomis, 

1978), which results in the selection of the maximum dose of 200 mg/kg for the subsequent 

pharmacological assays. In a preliminary trial conducted on the acetone extract of L. alata, the oral 

LD50 was calculated to be over 5000 mg/kg (data not shown). The high oral LD50 could be 

attributed to the fact that orally administered drugs undergo three events: release from dosage form, 

transport across the gastrointestinal mucosal barrier, and passage through the liver. Each of these 

events has the potential to decrease the amount of drug reaching the systemic circulation unchanged 

and that also could lower the efficacy of pharmacological agents (Brander et al, 1991). In a similar 

study, oral administration of methanol extract of Blechnum occidentale was less potent and 

efficacious than when given through the intraperitoneal route, in preventing nociception induced by 

acetic acid (Nonato et al, 2009). Therefore in the present study, the acetone extract of L. alata was 

given through the intraperitoneal route to enhance its bioavailability and pharmacological effect. As 

part of the antiinflammatory tests, the extract of L. alata attenuated egg white, histamine and 

prostaglandin E2-induced paw oedema in rats, the extract further inhibited vascular permeability of 

blue dye into the peritoneal cavity of mice. In addition, the extract inhibited formalin induced pain, 

writhing responses in the acetic acid writhing reflex and hot-plate tests in mice. The results strongly 

suggest the potential value of L. alata extract as an antiinflammatory and analgesic agent. 

 
The rat paw oedema induced by fresh egg white is a well established model for testing 

antiinflammatory agents (Xu et al, 2002). Inflammatory mediators such as prostaglandins, 

complement, histamine, kinins and pro-inflammatory cytokines have been known to play very 

important roles in inflammation (Arunachalam et al, 2009). Perhaps the extract acts to inhibit or 

stop the action of one or more of these inflammatory mediators, which may explain the 

antiinflammatory mechanism of action of the extract. 
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Inflammation is characterized by the accumulation of a variety of mediators at the site of the injury 

or infection. Egg albumin causes paw oedema in a biphasic pattern with each phase having a 

determined period. The first phase starts from 0 to 2.5 hours, and there is predominantly histamine, 

serotonin and bradykinin release, while the later phase begins when prostaglandins such as PGE2 in 

tissue starts to be secreted (Di Rosa, 1974). Cyclooxygenase enzyme is known to play an important 

role in the conversion of arachidonic acid into prostaglandins hence in the development of the later 

phase of inflammation. The nonsteroidal antiinflammatory agents (NSAIDs) target the enzyme so 

as to stop the production of prostaglandins and subsequently inflammation. The acetone extract of 

L. alata exhibited dose-dependent inhibition of oedema produced by egg albumin, prostaglandin E2 

and histamine in a way similar to that of piroxicam (treated control). In this study, PGE2 produced 

immediate inflammatory response when administered unlike in the inflamed tissue where 

prostaglandins are produced through the action of cyclooxygenase on arachidonic acid (Rang et al, 

2003). Therefore in the present study, the effect of the extract was tested an hour after PGE2 

administration onto the hind paw of tested rats. This is in contrast to other assays that require a 

longer duration for their effects to become grossly observable.  

 
Brown and Roberts, (2001) reported that vascular permeability increases due to contraction and 

separation of endothelial cells at their boundaries which exposes the basement membrane and 

becomes freely permeable to plasma proteins and fluid. Exudation which is a consequence of 

increased vascular permeability is considered a major feature of acute inflammation (Jain et al, 

1995). Acetic acid induces vascular permeability that is immediate and is sustained over 24 hours 

(Okoli et al, 2007). The extract produced a dose-dependent inhibition of vascular permeability 

produced by acetic acid. This suggests that the extract may effectively suppress the exudative phase 

of acute inflammation. 

 
Formalin induces analgesia in two phases. The first 10 min, termed early phase, represents aphasic 

pain, while the period between 15 and 60 min, referred to as late phase represents tonic pain. 
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Analgesic drugs that act primarily on the CNS inhibit both phases equally while peripherally acting 

drugs inhibit the late phase (Tjolsen et al, 1992). For this study, the extract inhibited both phases, 

indicating that the extract most likely works centrally as well as peripherally. 

 
The acetic-acid induced writhing test is widely used to study the peripheral analgesic effects of 

drugs; it is widely used for analgesic evaluation (Shibata et al, 1989; Ranjit et al, 2006). The extract 

significantly (p < 0.05; 0.01) reduced the number of acetic acid-induced writhes in mice. The 

extract at 100 mg/kg showed a higher inhibition of writhes when compared to the dose of 200 

mg/kg and piroxicam (10 mg/kg) which served as the standard drug used in the study. The analgesic 

effect of the extract could be due to either its action on visceral receptors sensitive to acetic acid, to 

the inhibition of the synthesis of algogenic substances or the inhibition at the central level of the 

transmission of painful stimuli (Franzotti et al, 2000). 

 
The hot plate test is a specific central antinociceptive test with response of cerebral cortex or spinal 

cord integration (Parkhouse and Pleuvry, 1979). Nonsteroidal antiinflammatory drugs (NSAIDs) 

such as aspirin and piroxicam have little central analgesic effect (Tjolsen et al, 1992). That is our 

main reason for using pentazocine as a treatment control. Pentazocine is a synthetically prepared 

prototypical mixed agonist-antagonist narcotic (opioid analgesic) drug of the benzomorphan class 

of opioids used to treat moderate to moderately severe pain (Rang et al, 2003). The extract showed 

significant (p < 0.05) dose- and phase-dependent analgesic effect in the hot plate test, which 

involves higher brain functions and consists of responses to nociceptive stimuli organized at a 

supraspinal level (Gardmark et al, 1978). The hot plate test is largely used to measure opioid effects 

(Gong et al, 1991; Plone et al, 1996) and that signifies the central involvement of the analgesic 

effect. 

 
Secondary metabolites like tannins, flavonoids, glycosides and triterpenes were detected using 

established techniques (Trease and Evans, 1983) in the acetone extract of L. alata. Flavonoids have 

been shown to possess an antioxidant as well as anti-inflammatory properties due to their inhibitory 
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effects on the production of chemical mediators of pain (histamine, bradykinins) (Owoyele et al, 

2005). Similarly, triterpenes (Araruna & Carlos, 2010), tannins (Owoyele et al, 2010) and 

glycosides (Lanhers et al, 1992) have been reported to possess anti-nociceptive and/or anti-

inflammatory activities. Perhaps the presence of one of more of these secondary metabolites may be 

responsible for the analgesic and antiinflammatory effect of the extract. 

 
Based on the overall effect of the extract on peripheral oedema, peripheral inflammation in the 

presence of moderate central analgesic effect, suggest that the effect results from the inhibition of 

the COX enzyme system. Interestingly, a study by Suleiman et al, (2010) demonstrated that the 

same extract of L. alata failed to inhibit platelet coagulation in vitro. From traditional literature it is 

well accepted that platelet coagulation is controlled by thromboxane and the COX I enzyme system. 

With the antiinflammatory activity evident in vivo for this study, we speculate that the plant may 

have preferential activity against other inflammatory system in the body.   

 
With the exception of hot plate test, the effect of the extract at a dose of 100 mg/kg showed slight 

increased (p>0.05) in pharmacological effects when compared with the dose of 200 mg/kg. Similar 

finding was reported where the extract of Elettaria cardamomum at a dose of 100 mg/kg produced 

significant inhibition of ethanol-induced gastric ulceration when compared with the same extract at 

a higher dose of 150 mg/kg (Jamal et al, 2006). The effect was attributed to the lower dose 

producing submaximal response. Perhaps similar effect was responsible for the observed effect in 

this study.  

 
Lupeol has previously been isolated from the extract of L. alata (Suleiman, 2009). The 

antinociceptive and antiinflammatory activities of lupeol have been demonstrated as being non-

COX related [47]. It is believed that the antiinflammatory property of lupeol often accompany its 

immune modulatory and antitumor action (Saleem et al, 2009). In addition, lupeol was shown to 

have high inhibitory effect on the production of some inflammatory mediators such as prostaglandin 

E2 (PGE2), tumour necrosis factor (TNF-α), interleukin-1 β (IL-1β) (Fernández et al, 2001) It could 
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be possible that lupeol either singly or in combination with other compounds contained in L. alata 

may be responsible for the antiinflammatory action of the plant. 

  
CONCLUSION 

The acetone extract of the leaves of L. alata have antiinflammatory and central, and peripheral 

antinociceptive effects. The antinociceptive and antiinflammatory effects of the extract may be due 

to its contents of flavonoids, triterpenes or some other compounds present. Detailed in vitro and in 

vivo pharmacological tests are however, required to fully understand the constituent (s) responsible 

for the activity of the plant. Moreover, detailed toxicity trial is also required to justify the use of the 

plant in the treatment of pain and inflammation. 

 

Acknowledgements 

The curators of Manie van der Schijff Botanical Garden of the University of Pretoria, South Africa 

allowed us to collect tree leaves. The authors will also like to thank all the technical staff of the 

Departments of Veterinary Physiology, Pharmacology and Toxicology, and Department of 

Pharmacology and Therapeutics, Ahmadu Bello University for their assistance. 

 
 
References 
 
Almeida RN, Navarro DS, Barbosa-Filho JM (2001) Plants with central analgesic activity 
Phytomedicine 8: 310-322. 
  
Araruna K, Carlos B (2010) Anti-inflammatory activities of triterpene lactones from Lactuca sativa. 
Phytopharmacology 1: 1-6. 
 
Arunachalam G, Subramanian N, Pazhani GP, Karunanithi M, Ravichandran V (2009) Evaluation 
of antiinflammatory activity of methanolic extract of Solanum nigrum (Solanaceae). Iranian 
Journal of Pharmaceutical Sciences 5: 151-156. 
 
Babu NP, Pandikumar P, Ignacimuthu S (2009) Antiinflammatory activity of Albizia lebbeck 
Benth., an ethnomedicinal plant, in acute and chronic animal models of inflammation. Journal of 
Ethnopharmacology 125: 356-360.  
 



American Journal of Research Communication                                        www.usa-journals.com 

Suleiman, et al., 2014: Vol 2(7)                        244                              ajrc.journal@gmail.com  

Backhouse N, Delporte C, Negrete R, Salinas P, Pinto A, Aravena S, Cassels BK (1996) 
Antiinflammatory and antipyretic activities of Cuscuta chilensis, Cestrum parqui, and Psoralea 
glandulosa. International Journal of Pharmacognosy 34: 53-57.  
 
Brander GC, Pugh DM, Bywater RJ, Jenkins WJ (1991). Veterinary Applied Pharmacology and 
Therapeutics. (5thed), Bailliere Tindall, London. pp. 97-123. 
 
Brown JN, Roberts J (2001) Histamine, bradykinin, and their antagonists. In: Gilman AG, Hardman 
JG, Limbird LE (eds), Goodman and Gilman’s The Pharmacological Basis of Therapeutics, 
(10thed). McGraw Hill Co, New York, 645-667. 
 
Coates-Palgrave M (2002) Keith Coates-Palgrave Trees of Southern Africa (3rd ed). second imp. 
Struik Publishers, Cape Town. 
 
Collier HOJ, Dinneen LC, Johnson CA, Schneider C (1968) The abdominal constriction response 
and its suppression of analgesic drugs in mouse. British Journal of Pharmacology 32: 295-310. 
 
Di Rosa M (1974) Effect of non steroidal antiinflammatory drugs on leukocyte migration. In: Velo 
GP, Willoughby DA (eds). Future Trends in Inflammation. Piccin Medical Books: Padova; 143-152. 
 
Dogné JM, Supuran CT, Pratico D (2005) Adverse cardiovascular effects of the coxibs. Journal of 
Medicinal Chemistry 48: 2251-2257. 
 
Eddy NB, Touchberry CF, Lieberman JE (1950). Synthetic analgesics 1. Methadone isomers and 
derivatives. Journal of Pharmacology and Experimental Therapeutics 98: 121-137. 
 
Fernández MA, de las Heras B, García MD, Sáenz MT, Villar A (2001) New insights into the 
mechanism of action of the antiinflammatory triterpene lupeol. Journal of Pharmacy and 
Pharmacology 53: 1533-1539.  
 
Franzotti EM, Santos CV, Rodrigues HM, Mourao RH, Andrade MR, Antoniolli AR (2000) 
Antiinflammatory, analgesic activity and acute toxicity of Sida cordifolia L. (Malva-branca). 
Journal of Ethnopharmacology 72: 273-277. 
 
Gardmark M, Höglund AU, Hammarlund-Udenaes M (1978) Aspects of tail-flick, hot-plate and 
electrical stimulation tests for morphine antinociception. Pharmacology and Toxicology 83: 252-
258. 
 
Gong Q, Hedner T, Hedner J, Björkman R, Nordberg G (1991). Antinociceptive and ventilatory 
effects of the morphine metabolites: morphine-6-glucuronide and morphine-3-glucuronide. 
European Journal of Pharmacology 193: 47-53. 
 
Hunskaar S, Fasmer OB, Hole K (1985) Formalin test in mice: a useful technique for evaluating 
mild analgesics. Journal of Neuroscience Methods 14: 69-76. 
 
Jain NK, Vegad JL, Katiyar AK, Awadhiya RP (1995). Effects of antiinflammatory drugs on 
increased vascular permeability in acute inflammatory response in the chicken. Avian Pathology 24: 
723-729.  
 
Jamal A, Javed K, Aslama M, Jafri MA (2006) Gastroprotective effect of cardamom, Elettaria 
cardamomum Maton. fruits in rats. Journal of Ethnopharmacology 103: 149-153. 
 



American Journal of Research Communication                                        www.usa-journals.com 

Suleiman, et al., 2014: Vol 2(7)                        245                              ajrc.journal@gmail.com  

Lanhers MC, Fleurentin J, Mortier F, Vinche A, Younos C (1992) Anti-inflammatory and analgesic 
effects of an aqueous extract of Harpagophytum procumbens. Planta Medica 58: 117-123. 
 
Loomis TA (1978) Essentials of Toxicology. (3rded), Lea and Febiger, Philadelphia. 
 
Lorke D (1983). A new approach to acute toxicity testing. Archives of Toxicology 54: 275-287. 
 
Nonato FR, Almeida Barros TA, Lucchese AM, Cordeiro Oliveira CE, dos Santos RR, Pereira 
Soares MB, Villarreal CF (2009) Antiinflammatory and antinociceptive activities of Blechnum 
occidentale L. extract. Journal of Ethnopharmacology 125: 102-107. 
 
Nsonde Ntandou GF, Banzouzi JT, Mbatchi B, Elion-Itou RD, Etou-Ossibi AW, Ramos S, Benoit-
Vical F, Abena AA, Ouamba JM (2010) Analgesic and antiinflammatory effects of Cassia siamea 
Lam. stem-bark extracts. Journal of Ethnopharmacology 127: 108-111. 
 
Ojewole JAO (2007). Analgesic, antiinflammatory and hypoglycaemic effects of Rhus chirindensis 
(Baker F.) [Anacardiaceae] stem-bark aqueous extract in mice and rats. Journal of 
Ethnopharmacology 113: 338-345. 
 
Okoli CO, Akah PA, Nwafor SV, Anisiobi AI, Ibegbunam IN, Erojikwe O (2007) 
Antiinflammatory activity of hexane leaf extract of Aspilia africana C.D. Adams. Journal of 
Ethnopharmacology 109: 219-225. 
 
Owoyele BV, Adediji JO, Soladoye AO (2005) Anti-inflammatory activity of aqueous leaf extract 
of Chromolaena odorata. Inflammopharmacology 13:479-484. 
 
Owoyele BV, Negedu MN, Olaniran SO, Onasanwo SA, Oguntoye SO, Sanya JO, Oyeleke SA, 
Ibidapo AJ,   (2010) Analgesic and anti-inflammatory effects of aqueous extract of Zea mays husk 
in male Wistar rats. Journal of Medicinal Food 13: 343-347. 
 
Parkhouse J, Pleuvry BJ (1979). Analgesic Drug. Blackwell, Oxford, UK. 
 
Parmar MS, Gosh MN (1978) Antiinflammatory activity of Gossypin a bioflavonoid isolated from 
Hibiscus vitifolius Linn. Indian Journal of Pharmacology 10: 277-293. 
 
Pell SK (2004). Molecular systematics of the cashew family. (Anacardiaceae). PhD thesis, Graduate 
Faculty of Louisiana State University of Agricultural and Mechanical College, United States of 
America. 
 
Plone MA, Emerich DF, Lindner MD (1996) Individual differences in the hotplate test and effects 
of habituation on sensitivity to morphine. Pain 66: 265-270. 
 
Pooley E (1993) Trees of Natal, Zululand and Transkei. Natal Flora Publications Trust, Durban. 
 
Rang HP, Dale MM, Ritter JM, Moore PK (2003) Analgesic drugs. Pharmacology. (5thed), 
Churchill, Livingstones, Edinburgh, 562-584.  
 
Ranjit KS, Akm MR, Mesbahuddin A, Sitesh CB, Achinto S, Samar KG (2006). Bioacitive alkaloid 
from Sida cordifolia Linn. with analgesic and antiinflammatory activities. Iranian Journal of 
Pharmacology and Therapeutics 5: 175-178. 
 



American Journal of Research Communication                                        www.usa-journals.com 

Suleiman, et al., 2014: Vol 2(7)                        246                              ajrc.journal@gmail.com  

Robert A (1976) Antisecretory, antiulcer, cytoprotective and diarrheogenic properties of 
prostaglandins. Advances in Prostaglandins, Thromboxane and Leukotrienes 2: 507-520. 
 
Saleem M, Murtaza I, Tarapore RS, Suh Y, Adhami VM, Johnson JJ, Siddiqui IA, Khan N, Assim 
M, Hafeez BB, Shekani MT, Li B, Mukhtar H (2009) Lupeol inhibits proliferation of human 
prostate cancer cells by targeting beta-catenin signaling. Carcinogenesis 30: 808-817. 
 
Shibata M, Ohkubo T, Takahashi H, Inoki R (1989) Modified formalin test; characteristic biphasic 
pain response. Pain 38: 347-352. 
 
Simon SI, Green CE (2005) Molecular mechanics and dynamics of leukocyte recruitment during 
inflammation. Annual Review of Biomedical Engineering 7: 151-185.  
 
Suleiman MM (2009) The in vitro and in vivo biological activities of antifungal compounds isolated 
from Loxostylis alata A. Spreng. ex Rchb. PhD Thesis, Phytomedicine Programme, Paraclinical 
Sciences, Faculty of Veterinary Science, University of Pretoria. 
 
Suleiman MM, Bagla V, Naidoo V, Eloff JN (2010) Evaluation of selected South African plant 
species for antioxidant, antiplatelet, and cytotoxic activity. Pharmaceutical Biology 48: 643-650. 
 
Tapiero H, Ba GN, Couvreur P, Tew KD (2002) Polyunsaturated fatty acids (PUFA) and 
eicosanoids in human health and pathologies. Biomedicine and Pharmacotherapy 56: 215-222. 
 
Tjolsen A, Berge OG, Hunskaar S, Rosland JH, Hole K (1992) The formalin test: an evaluation of 
the method. Pain 51: 5-17. 
 
Trease GE, Evans MC (1983) Textbook of Pharmacognosy. (12thed), Bailliere Tindall, London, 
322-283. 
 
Whittle BA (1964) The use of changes in capillary permeability in mice to distinguish between 
narcotic and non-narcotic analgesics. British Journal of Pharmacology 22: 246-253. 
 
Winter EA, Risley EA, Nuss GV (1962) Carrageenin-induced oedema in hind paw of rats as an 
assay for antiinflammatory drug. Proceedings of the Society of Experimental Biology and Medicine 
111: 544-547. 
 
Xu S, Bian R, Chen X (2002) Experimental Methodology of Pharmacology (3rd version). Peoples’ 
Medical Publishing House, Beijing.  
 
 
 


	1* Mohammed M. Suleiman, 1Mohammed Mamman, 2Vinny Naidoo, 1Mohammad  Tauheed and 3Jacobus N. Eloff 3
	1Department of Pharmacology and Toxicology, Faculty of Veterinary Medicine, Ahmadu Bello University, Zaria, Nigeria
	2Biomedical Research Centre, University of Pretoria, Private Bag X04, Onderstepoort, 0110, South Africa
	3Phytomedicine Programme, Department of Paraclinical Sciences, Faculty of Veterinary Science, University of Pretoria, Private Bag X04, Onderstepoort 0110, South Africa

