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Leonotis leonurus (L.) R. BR. Lamiaceae is extensively for the treatment of various ailments and in the 
Eastern Cape province of South Africa, it is used for the treatment of effects of gastrointestinal 
parasites in animals. There is, however, scanty information on the pharmacological activities of this 
plant. The aqueous extract from the leaf of L. leonurus was investigated for its analgesic and anti-
inflammatory properties. Carrageenan and histamine-induced rat paw oedema were conducted to 
evaluate anti-inflammatory activity, while acetic acid-induced writhing test was conducted to assess the 
analgesic activity of the plant. The extract was administered intraperitoneally (i.p) to rats at graded 
doses of 50, 100, 200 mg/kg body weight (BWt). Indomethacin (10 mg/kg BWt) was used as reference 
drug, whereas the vehicle (2 mg/kg BWt of 0.9% normal saline in Tween-80) was used as negative 
control. Acute toxicity was tested in rats at doses of 200, 400, 800 and 1600 mg/kg BWt. Compared with 
the control, the plant extract at 100 and 200 mg/kg BWt significantly (P < 0.05) reduced the formation of 
carrageenan - induced oedema, while with histamine-induced oedema the difference was insignificant 
(P > 0.05). In the acetic acid-induced writhing model, the plant extract produced a significant (P < 0.05) 
reduction in the number of writhes with all test doses and at 100 and 200 mg/kg BWt, the extract 
produced results that were similar to those of Indomethacin. This study revealed the potential of L. 

leonurus leaf aqueous extract in reducing pain and inflammation, suggesting that it has some anti-
inflammatory and analgesic activities, hence, justifying its ethno-veterinary uses. The acute toxicity test 
showed that the plant is relatively safe to use.  
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INTRODUCTION 
 
Leonotis leonurus (L) R. BR. (Lamiaceae), lion’s ear 
(English), umfincamfincane (Xhosa), has a wide 
distribution over large parts of South Africa (Hutchings et 
al., 1996; Van Wyk et al., 2000; Bienvenu et al., 2002). It 
is a shrub of about two to five meters in height with a 
thick woody base, pale brown branches and a strong 
smell in all parts (Van Wyk et al., 2000). The leaves are 
long, narrow rough above, velvety below with serrate 
edges, with characteristic bright orange flowers in 
compact clusters. Reports on  phytochemical  and  HPLC  
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analyses have shown the presence of alkaloids, saponins 
(of steroid and or triterpenoids groups) and tannins in the 
leaves of the plant (Bienvenu et al., 2002). 

L. leonurus is used for treating various ailments both in 
humans and animals. In humans, leaves are used for 
colds, dysentery, coughs, amenorrhoea, influenza, bron-
chitis, high blood pressure and headache (McGaw and 
Eloff, 2008). Externally, decoctions have been applied to 
treat skin related diseases like boils, eczema, itching and 
muscular cramps (Hutchings et al., 1996; Van Wyk et al., 
2000; Bienvenu et al., 2002). In livestock, an infusion and 
decoction of the leaf and stem are used for the treatment 
of internal parasites in animals (Scott, 2004). A survey 
conducted in the Eastern Cape revealed that L. leonurus 
leaves are being used by farmers to treat helminthosis  in 



 
 
 
 
goat (Maphosa and Masika, 2010). The aqueous extracts 
of Aloe ferox and Elephantorrhiza elephantina have been 
reported to have analgesic and anti-inflammatory 
activities (Mwale and Masika, 2010; Maphosa et al., 
2009). 

Helminthosis, a disease caused by infestation of 
parasitic nematodes, is one of the most important animal 
diseases worldwide, causing heavy production losses in 
grazing animals Akhtar et al. (2000), especially in sheep 
and goats which have less ability to resist and tolerate 
helminthes. The helminthes manifest by damaging the 
mucosa of the gastro intestinal tract, resulting in 
inflammation and painful conditions. Inflammation, a 
response of living tissues to injury, involves a complex 
array of enzyme activation, mediator release and extra-
vasation of fluid, cell migration, tissue breakdown and 
repair (Vane and Bolting, 1995; Perianayagam, 2006). 
These mediators include prostaglandins, especially the E 
series, histamine, bradykinins, leucotrienes and sero-
tonin, all of which also cause pain and fever (Asongalem, 
2004). Inhibitions of these mediators from reaching the 
injured site or from bringing out their pharmacological 
effects will normally ameliorate the inflammation and 
other symptoms. Inflammation has become the focus of 
global scientific research because of its implication in 
virtually all human and animal diseases. 

The conventional drugs used to ameliorate this pheno-
menon are either too expensive, toxic or not commonly 
available to the rural people, who constitute the major 
populace of the world (Kumara, 2001; Dharmasiri et al., 
2003). This then has led to people turning to use of the 
plants as an alternative in the treatment of ailments in 
their livestocks. This study was therefore, conducted to 
investigate the anti-inflammatory and analgesic proper-
ties of the aqueous leaf extract of L. leonurus in rats, as 
well as its safety, so as to scientifically appraise its 
ethnoveteriary use. 
 
 
MATERIALS AND METHODS 

 
Plant collection and extract preparation  

 
The leaves of L. leonurus were collected in February 2007 in the 
Ntselamanzi area, Nkonkobe Municipality of the Eastern Cape 
Province of South Africa. The area falls within the latitudes 30°00´ 
to 34°15´S and longitudes 22°45´ to 30°15´E. It is bounded by the 
sea in the east and the drier Karroo (semi-arid vegetation) in the 
west (Masika and Afolayan, 2003). The area consists of many 
villages which are generally classified as rural and poor (Erasto et 
al., 2005). The plant was identified in its vernacular name by Mr S. 
Boltina and authenticated by Mrs E. Brink at Albany Museum 
Herbarium in Grahamstown, South Africa. A voucher specimen (No. 
VMAP08) was deposited in the Griffen Herbarium at the University 
of Fort Hare.  

The leaves were air dried at room temperature to constant 
weight, comminuted into coarse powders and then used for the 
preparation of the extracts for this study. The powder, (300 g) was 
boiled in distilled water (3000 ml) at room temperature of 24°C. The 
extract was filtered using a Buckner funnel and Whatman no. 1 filter 
paper. The  filtrate  was later  freeze-dried  at -50°C  under  vacuum  
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using a lyophiliser (Savant Refrigerated Vapor Trap, RVT 4104, 
USA) for 48 h, yielding 53 g of the extract, which translates to 
17.7%.  
 
 
Animals 

 
Adult male Wistar rats, (280 to 300 g) were used for the analgesic 
and (320 to 370 g) anti-inflammatory study. They were maintained 
at the Experimental Animal House of the Agricultural and Rural 
Development Research Institute (ARDRI), University of Fort Hare, 
South Africa. They were kept in rat cages, fed on commercial 
pellets (EPOL Feeds, South Africa Ltd.) and allowed free access to 
clean water in bottles ad libitum. Ethical procedures for keeping rats 
were according to the University of Fort Hare ethic committee’s and 
international standards.  
 
 
Chemicals and drugs 
 
The chemicals, carrageenan, histamine, acetic acid and Tween-80 
and the drug, indomethacin, all of analytical grade were obtained 
from Sigma-Aldrich Chemie Gmbh, Steinheim, Denmark.  
 
 
Acute toxicity test  
 
The acute toxicity of aqueous extract of L. leonurus was determined 
in rats according to the method of Hilaly et al. (2004). The adult 
male rats were fasted for 16 h and later randomly divided into five 
groups of six rats. Graded doses of the plant extract (200, 400, 800, 
1600 and 3200 mg/kg p.o.) were separately administered to the rats 
in each of the groups by means of a bulbed steel needle and later 
allowed free access to food and water. Observations were made 
over a period of 48 h for any behavioural and physiological 
changes. Deaths were also recorded over this period.  
 
 
Anti-inflammatory activities 
 
Carrageenan-induced rat paw oedema 
 
Twenty (20) adult male rats grouped into five received different 
treatments. Plant extract was administered at three dose levels (50, 
100, 200 mg/kg body weight) to groups 1 to 3. indomethacin (10 
mg/kg body weight) (positive control) to group 4 and vehicle (0.9% 
normal saline in 3% Tween-80 [2 ml/kg]) (negative control) to group 
5, intraperitoneally (i.p). The doses of the plant extracts were 
determined based on the toxicity levels results. Acute inflammation 
was produced by the sub-plantar administration of 0.1 ml of 1% w/v 
carrageenan in normal saline that contained Tween -80 in the right 
hind paw of the rats. The paw volume was measured at 0, 1, 2 and 
3 h after the carrageenan injection using a micrometer screw gauge 
and the increase in the linear diameter of the right hind paws were 
taken as an indication of paw oedema. The percentage inhibition of 
the inflammation was calculated from the formula: % inhibition = 
D0-Dt/D0 x 100. Where, D0 is the average inflammation (hind paw 
oedema) of the control group of rats at a given time; Dt is the 
average inflammation of the drug treated (that is, extracts or 
reference indomethacin) rats. (Gupta et al., 2005; Sawadogo et al., 
2006; Moody et al., 2006).   
 
 
Histamine-induced rat paw oedema  

 
Using the method of Perianayagam et al. (2006), the paw oedema 
was produced by sub-plantar administration of 0.1% w/v freshly 
prepared solution of histamine into the right hind  paw  of  rats.  The  
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Table 1. Anti-inflammatory activities of the aqueous extract of L. leonurus shoot and indomethacin on carrageenan-induced oedema 
in rats. Data expressed as mean ± SD. (n= 4). 
 

Group  Dose (mg/kg) 
Paw oedema volume (ml) 

1 h 2 h 3 h 

Control - 1.65±0.47
 a
 0.98±0.28

 a
 0.66.±0.60

 a
 

Indomethacin 10 0.44±0.15
 b
 (73.3) 0.07±0.01

 b
 (92.9) 0.02±0.01

 b
 (97.0) 

Extract 50 1.11± 0.56
 b
 (32.7) 0.74±0.52

 b
 (24.5) 0.40±0.19

 a
 (39.4) 

Extract 100 0.74.± 0.43
 b
 (55.2) 0.52±0.07

 b
 (47.0) 0.61±0.22

 a
 (7.6) 

Extract 200 0.61± 0.32
 b
 (63.0) 0.87±0.18

 b
 (11.2) 0.09±0.01

 b
 (86.4) 

 

Figures in brackets are inhibition (%); 
B
significantly different from control (P < 0.05). 

 
 
 
paw volume was recorded before the histamine injection (time 0) 
and 1, 2 and 3 h after the injection. Twenty (20) animals, which 
were divided into groups of four animals were pre-treated with 
either of the following treatments: extracts (50, 100, 200 mg/kg); 2 
ml/kg of 0.9% normal saline in Tween 80 (vehicle control); 10 mg/kg 
indomethacin (standard drug). The drug and extracts were 
administered intra-peritoneally 1 h before inducing paw oedema. 
The percentage inhibition of the inflammation was calculated 
following the method described by Tsai and Lin (1999), Gupta et al. 
(2005), Sawadogo et al. (2006) and Moody et al. (2006).  
 
 
Analgesic activity 
 
Acetic acid-induced writhing response in rats 

 
To evaluate the analgesic effects of the plant extract, the method 
described by Dharmasiri et al. (2003) was used. Five groups with 
four rats each, received the following intra-peritoneal treatment 
respectively: normal saline solution (2 ml/kg); indomethacin (10 
mg/kg); plant extract (50, 100, 200 mg/kg). Thirty minutes later, 10 
ml/kg of 0.7% acetic acid solution was administered intra-
peritoneally to all animals in the different groups. The number of 
writhes occurring between five and twenty minutes after acetic acid 
injection was counted. A significant reduction of writhes in tested 
animals compared with those in the control group was considered 
as an antinociceptic response and was calculated using the 
formula: C-D/C x 100, where, C is the average number of writhings 
for the control group of rats and D is the average writhings of the 
drug/extract treated rats (Gupta et al., 2005; Sawadogo et al., 2006; 
Moody et al., 2006).   
 
 
Statistical analysis 

 
Data were expressed as means ± S.D for four animals per group. 
Differences between control and treatment groups were analyzed 
using one way ANOVA followed by the Turkey post hoc multiple 
comparisons tests using SPSS version 11.5 software. P < 0.05 was 
considered to be significant.  

 
 
RESULTS 
 
Acute toxicity test 
 
Oral administration of graded doses (200, 400, 800, 1600 
and 3200 mg/kg p.o.) of the aqueous extract of L. 
leonurus to rats did not (P > 0.05) affect  behavioural  nor 

physiological responses of the experimental rats during 
the 48 h period. The extract caused death of one rat out 
of four among the group receiving the highest dosage in 
the 3200 mg/kg dose about 10 min after the admini-
stration of extract.  
 
 
Anti-inflammatory activity 
 
Carrageenan-induced paw oedema 
 
When compared with the control, treatment with the 
extract (100 and 200 mg/kg) and the reference drug 
significantly reduced (P < 0.05) the paw oedema at 1 h 
after carrageenan injection. The effect of the extract at 50 
mg/kg dose was not significantly different (P > 0.05) from 
that of the control. The anti-inflammatory effect of the 
extract at 200 mg/kg (86.4%) was close to that of 
indomethacin (97.0%) at 3 h and it was at this time that 
both the effects of the extract and indomethacin were 
most pronounced (Table 1).  
 
 
Histamine-induced paw oedema 
 
The extract exhibited the most pronounced inhibitory 
effects (63.6, 43.4 and 52.5%) after 3 h of histamine 
injection at all dose rates (Table 2). Indomethacin 
produced its most inhibitory effects after 2 and 3 h (Table 
2). The lower doses of the extract exhibited mild anti-
histamine effect after 1 h of histamine injection.  
 
 
Analgesic activity 
 
Acetic acid-induced writhing in rats 
 

All doses of L. leonurus (50, 100 and 200 mg/kg) and 
indomethacin (10 mg/kg) used in this experiment induced 
decreases in the number of writhes when compared with 
the control. The extract, at 50, 100, 200 mg/kg and 
indomethacin at 10 mg/kg exhibited a high inhibition of 
96.2, 100, 100 and 100%, respectively (Table 3).  
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Table 2. Anti-inflammatory activities of aqueous extract of L. leonurus shoot and indomethacin on histamine-induced oedema in 
rats. Data expressed as mean ± SD. (n=4). 
 

Group  Dose (mg/kg) 
Paw volume oedema (ml) 

1 h 2 h 3 h 

Control - 2.30±0.58
 a
 1.24±0.30

 a
 0.99±0.43

 a
 

Indomethacin 10 1.02± 0.13
 b
 (55.7) 0.13±0.07

 b
 (89.5) 0.19±0.07

 b
 (80.8) 

Extract 50 2.11±1.07
 a
 (8.3) 1.00±0.23

 a
 (19.4) 0.36±0.18

 a
 (63.6 

Extract 100 1.71±1.16
 a
 (25.7) 1.07±0.67

 a
 (13.7) 0.56±0.28

 a
 (43.4) 

Extract 200 1.48±0.60
 a
 (35.7) 0.92±0.61

 a
 (25.8) 0.47±0.14

 a
 (52.5) 

 

Figures in brackets are inhibition (%); 
b
significantly different from control (P < 0.05). 

 
 
 

Table 3. Inhibition of rat writhing reflex by the aqueous extract of L. leonurus shoot and indomethacin on 

acetic acid induced writhing test. Data expressed as mean ± SD. (n= 4). 
 

Group  Dose (mg/kg) Number of writhing per 20 min Inhibition (%) 

Control 0 52.0 ± 1.2
a
 0 

Indomethacin 10 0 ± 0
 b
 100 

Extract 50 2.0 ± 0.8
b
 96.2 

Extract 100 0 ± 0
 b
 100 

Extract 200 0 ± 0
 b
 100 

 
b
Significantly different from control (P < 0.05). 

 
 
 

DISCUSSION 
 
Nematodes parasitize gastro-intestinal tract of animals, 
causing helminthosis, a condition resulting in inflam-
mation and pain, hence, this study was carried out to 
investigate the use of the plant on symptomatic 
treatment. Acute inflammation such as carrageenan-
induced oedema involves the synthesis or release of 
mediators at the injured site, their inhibition will normally 
ameliorate inflammation and other symptoms. This study 
showed that the aqueous extract from the leaves of L. 
leonurus possesses a significant anti-oedematogenic (P 
< 0.05) effect on paw oedema induced by carrageenan, 
which was dose-dependant and comparable to that of the 
reference drug. Reduction in inflammation is also 
enhanced through the stimulation of the immune system 
to release white blood cells (Steenkamp and Stewart, 
2007). It therefore, could be that the immune cells were 
initiated already such that a sub-class of cytokines called 
leukotrienes (or interleukins) ensured that the immune 
response is checked before it destroys outlying healthy 
cells and tissue called off the inflammatory response. 

Carrageenan-induced rat paw is a suitable experi-
mental animal model for evaluating the antioedematous 
effect of natural products and is believed to be biphasic. 
The first phase (1 h) involves the release of serotonin and 
histamine and the second phase (over 1 h) is mediated 
by prostaglandins, the cyclooxygenase products and the 
continuity between the two phases is provided by kinins 
(Perianayagam et al., 2006). Development of oedema 
induced  by   carrageenan  is  commonly  correlated  with 

early exudative stages of inflammation (Adedapo et al., 
2008). Bienvenu et al. (2002) reported that the leaves of 
L. leonurus contained tannins; these compounds are 
known to be potent cyclooxygenase -1 (COX-1) inhibi-
tors, through their binding nature with proteins. Since the 
carrageenan-induced inflammation model is a significant 
predictive test for anti-inflammatory agents acting by the 
mediators of acute inflammation (Sawadogo et al., 2006), 
these results are an indication that L. leonorus can be 
effective in acute inflammatory disorders. 

Reduction of oedema produced by histamine was 
rather minimal compared with carrageenan-induced 
oedema. Histamine is an important mediator of 
inflammation, a potent vasodilator, but also increases 
vascular permeability (Cuman et al., 2001; Linardi et al., 
2002; Vasudevan et al., 2007). Although, the reduction 
was minimal, results showed that to some extent the 
extract suppressed the oedema produced by histamine. 
The extract may have exhibited its anti-inflammatory 
actions by means of either inhibiting the synthesis, 
release or action of inflammatory mediators such as 
histamine, serotonin and prostaglandins. Though the anti-
histamine effect of the extract is generally poor, it 
nonetheless indicated that the extract exhibited anti-
oedema as much as the reference drug. 

With respect to the acetic acid-induced abdominal 
writhing, which is the visceral pain model (Sawadogo et 
al., 2006; Gupta et al., 2005) the result showed that all 
the doses produced significant (P < 0.05) analgesic 
effect. This analgesic effect of the extract could be 
attributed, at least part, to its anti-inflammatory  effect  as, 
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in the visceral pain model, the processor releases 
arachidonic acid via cyclooxygenase and prostaglandin 
biosynthesis which plays a role in the nociceptive 
mechanism  (Sawadogo et al., 2006; Franzotti et al., 
2002). Thus, the results obtained for the writhing test are 
similar to those obtained for the oedematogenic test 
using carrageenan. Therefore, the anti-inflammatory sub-
stances may also be involved in the peripheral analgesic 
activity because inhibition of the acute inflammation by 
this extract leads to their inhibitory effect on pain 
development. Findings of this study are in agreement 
with Ojewole (2005), who also reported anti-inflammatory 
and analgesic properties of L. leonurus. 

Phytochemical and HPLC analyses showed the 
presence of alkaloids, saponins (of steroid and or 
triterpenoids groups) and tannins in the leaves of L. 
leonurus (Bienvenu et al., 2002). Non-steroidal anti-
inflammatory drugs (NSAID) such as indomethacin act by 
the reduction of sensitization of pain receptors caused by 
prostaglandins at the inflammation site (Dhara et al., 
2000). The different triterpenoids, polyphenolics and 
other chemical constituents of the plant may be involved 
in the observed antinociceptive and antiinflammatory 
effects of the plant's extract and may be having actions 
similar to NSAID. It should be noted that the anti-
inflammatory activities of many plants have been 
attributed to their high sterol/triterpene (Pandurangan et 
al., 2008; Silva et al., 2005).  
 
 
Conclusion  
 
From this study, it can be concluded that the extract from 
the leaves of L. leonurus possess anti-inflammatory and 
analgesic activities, thus, giving pharmacological 
credence to the suggested ethno-veterinary use of the 
plant in the treatment of helminthosis in goats, which 
result in inflammation of the gastro-intestinal tract and 
pain.  
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