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Abstract: Problem statement: Urtica pilulifera (Urticeacae) has been used in folk medicine to 
alleviate inflammation and arthritis. In this study the anti-arthritic effect of methanolic leaf extract of 
the plant was evaluated and compared to untreated control as well as ibuprofen-treated groups in a rat 
model of Complete Freund's Adjuvant (CFA)-induced arthritis. Approach: Arthritis was induced by 
injecting CFA subcutaneously into the right paw. The extract was given orally one day before CFA 
injection up to the completion of study (for 30 days). Two extract doses (1.33 and 2.0 g kg−1) and 
ibuprofen (53 mg kg−1) as a positive control were used. Paw volume was measured on alternate days 
up to 30 days. In addition, the effect of the extract on joint deformity, ankle swelling and inflammatory 
markers was evaluated. Results: The extract prevented arthritis-induced increase in paw volume and 
joint deformity dose-dependently as compared to control. Moreover, the extract showed significant 
increase in the packed cell volume [p<0.05]. No alteration of kidney or liver function tests was 
detected in rats during repeated dose treatment. Conclusion: This study supports the traditional use of 
U. pilulifera for the treatment of inflammatory disorders and rheumatoid arthritis and suggests further 
evaluation for its role in increasing red blood cells.  
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INTRODUCTION 

 
 Rheumatoid Arthritis (RA) is one of the most 
important rheumatic diseases. It is relatively common 
and its serious forms can cause severe disability. It is a 
chronic progressive disorder, developing over months 
or years and involving essentially the synovial joints of 
the body. 
 Complete Freund's adjuvant (CFA) contains heat-
killed Mycobacteria in a water-in-oil emulsion. After 
subcutaneous inject ion, CFA induces adjuvant arthritis 
that can serve as a model to test the anti-arthritic and 
anti-inflammatory effects of investigational substances. 
The effect observed in this model seems to be parallel to 
that observed in human disease (Alluri et al., 2009; Jia et 
al., 2003; Newbould, 1963; Pearson and Wood, 1959). 
 The genus Urtica (Urticaeace) contains several 
alkaloids, flavonoids and isolated compounds such as: 

kaempferol, isorhamnetin and quercetin, shown to have 
anti-inflammatory activity (Duke's, 2006). The most 
extensively studied species of this genus is U. dioica, 
which was shown to have anti-arthritic activity 
(Riehemann et al., 1999) petroleum ether seed extract 
of U. pilulifera showed a significant anti-
inflammatory activity against carrageenan-induced 
acute edema in rats (Kavalali and Tuncel, 1997). This 
and other species belonging to the same genus have 
been used extensively by local people in Jordan for 
treating several diseases such as asthma, anemia, 
diabetes, kidney and liver infections, renal and 
gallbladder stones and inflammatory diseases 
including arthritis. This research was done to be 
complementary for other studies in this area by 
examining, in experimental settings, the efficacy of 
the methanolic leaf extract of U. pilulifera against 
adjuvant-induced arthritis. 
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MATERIALS AND METHODS 
 
Plant material: Urtica pilulifera was collected from 
Sail Husban, Nauor-Jordan. A voucher specimen was 
deposited at the herbarium of Biological Sciences 
Department, University of Jordan (voucher number 
U.P.81/2006). 
  
Animals: A total of 49 mice (25-27g) were used to 
evaluate acute toxicity of the extract. A total of 48 
Sprague Dawley rats weighing (190-220g) were used 
for the rest of experiments. The animals were provided 
by the animal house, Al-Yarmouk University, Irbid, 
Jordan. They were kept at conventional conditions of 
humidity, temperature and light. Food and water were 
provided ad libitum. All animal procedures were 
conducted in accordance with Jordanian regulations for 
animal experimentation and care and approved by the 
committee of institutional animal care and use.  
 
Animal grouping and extract dilution and 
application: The rats were divided into six groups of 8 
rats each. The methanolic leaf extract was dissolved in 
normal saline using 10% tween 20 so as to achieve an 
oral dose of 1.33 and 2.0 g kg−1 body weight for groups 
1 and 2, respectively. The extract was administered one 
day before arthritis induction and daily thereafter for 
the whole period of experiment (30 days). The third 
group was a positive control group treated with oral 
ibuprofen at a daily dose of 53 mg kg−1. The fourth 
group was a negative untreated control group. The fifth 
group was also a negative untreated control. However, 
arthritis was induced in this specific group one month 
earlier than the other groups and was used exclusively 
for gross examination of the articular surfaces (see 
below). The sixth group was a normal non-arthritic 
group used for comparison with other groups in two 
experiments only; gross examination of the articular 
surfaces and evaluation of kidney and liver functions.  
 
Arthritis induction: All Rats were anesthetized by 
intraperitoneal injection of 5% chloralhydrate at a dose 
of 0.25 mg g−1 body weight. Then, to induce arthritis, 
0.25 mL of CFA (Sigma-Aldrech, Germany) was 
injected into the planter region of the right hind paw of 
each rat after (Pearson and Wood, 1959). 
 
 
Measurement of paw volume and ankle diameter: 
Measurements of the right and left paw volumes were 
done right before arthritis induction and on alternate 
days thereafter for 30 days using a plethysmometer 
(Ugo Basile, Italy, model 7140). Rats were otherwise 
observed daily. Ankle diameter was determined using a 

caliper only twice: right before arthritis induction and at 
the end of the experiment (30 days after arthritis 
induction). 
 
Gross examination of the articular surfaces: All rats 
(extract-treated and controls) were sacrificed by 
overdose of ether 30 days after CFA administration. 
Right hind limb joints were prepared by removing all 
the surrounding muscles, capsules and ligaments for 
gross examination of the articular surfaces of the hip, 
knee and ankle joints. By this time, arthritis has been 
induced in the fifth group for two months. The aim of 
including this group was to evaluate the progression of 
arthritis and severity of articular damage compared with 
the other groups. In addition, joints of normal (non-
arthritic) untreated rats were prepared for comparison 
with other groups. To compare the extent of adjuvant-
induced arthritis in treatment and control groups, a 
scoring system for severity of arthritis in rats modified 
after (Enna et al., 2003) was followed. The scoring 
system is illustrated in the following Table 1. 
 
Determination of serum inflammatory markers: 
Leukocyte Count, Packed Cell Volume (PCV), 
Erythrocyte Sedimentation Rate (ESR), Rheumatoid 
Factor (RF) and c-reactive protein (CRP) were 
examined in the serum of the treated and untreated 
control groups (except groups 5 and 6) 30 days after 
CFA administration and before sacrifice of the rats.  
 
Determination of safety of the extract: Liver function 
tests (GPT, GOT) and kidney function tests (serum urea 
and creatinine concentrations) were determined for the 
treated and untreated control groups (except groups 5 
and 6) 30 days after CFA administration and before 
sacrifice of the rats to evaluate subacute toxicity of the 
extract. In addition, acute toxicity was determined by 
subjecting 7 groups of mice (7 mice each) to 
incremental doses of the extract and determining 24-
hour lethality.  
 
Statistical analysis: ANOVA test was applied to test 
the significance of differences between the results of 
extract-treated and positive and negative control 
groups. Dunnett's test was used to determine which 
means differ from negative control group at each point 
of time. The difference was considered significant at 
the conventional level of significance (p<0.05).  
 
Table 1: scoring system for severity of arthritis in rats 
Score Characteristics of the joint 
0 No changes (normal) 
1 Slight redness, roughness and swelling 
2 Moderate redness, roughness and swelling 
3 Severe redness, swelling and roughness 
4 Very severe redness, swelling and roughness 
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RESULTS  
  
 The anti-arthritic activity was evaluated according 
to the ability of the treatment to inhibit CFA–induced 
paw swelling, ankle swelling, skin lesions and articular 
deformity. CFA, administrated subcutaneously in the 
right paw, caused a significant increase in the volume 
of not only the right paw, but the left paw as well, with 
fluctuation in paw volume all over the experimental 
period (Figs. 1-2, respectively). Significantly, the 
extract inhibited paw swelling compared with the 
untreated control dose-dependently in both the right and 
left paws (Figs. 1-2), which indicates an anti-
inflammatory effect of the extract. The effect of 
ibuprofen was intermediate between the high (2.0 g 
kg−1) and low (1.33 g kg−1) doses of the extract. All the 
experimental groups showed a significant increase in 
the ankle diameter 30 days after CFA administration in 
comparison with the diameter before the adjuvant 
administration (Table 1). However, neither treatment 
was associated with impedance of ankle swelling.    
       In this investigation, lesions developed at the paws 
and ankles of untreated rats and were in most cases 
suppurative, whereas in the extract and ibuprofen-
treated rats the lesions developed over the paws only 
and none was suppurative. In addition, functional 
disability manifested as difficulty in movement and 
dragging of the paw was observed in most of the 
control untreated rats, but not in the extract or 
ibuprofen-treated rats. The disability was accompanied 
with generalized hardness and darkness of the paws.  
 
Gross examination of the articular surfaces:   From 
gross examination of the articular surfaces of the joints 
we can conclude that both doses of the extract (1.33 and 
2.0 g kg−1), as well as ibuprofen, were effective in 
protecting the joints against deformity. The extract 
effectively inhibited redness, roughness and erosion of 
the tested joints (ankle, hip and knee) (Fig. 3-7 and 
Table 2). Although the extract could not inhibit ankle 
swelling, it did inhibit deformity of its articular 
surfaces. 
 
Determination of serum inflammatory markers: 
Both doses of the extract (1.33 and 2.0 g kg−1) caused 
a significant increase in the PCV compared with 
untreated control group (p<0.05) (Table 3). There was 
no significant difference in the erythrocyte 
sedimentation rates, WBC counts, or CRPs between 
the treated or control groups at the end of the 
experimental period. RF was negative in both treated 
and untreated rats.  

 
 
Fig. 1: The methanolic leaf extract of U. pilulifera 

inhibited CFA-induced swelling of right hind 
paws of rats. Data are expressed as mean ± SEM 
(n = 8). Significance (p<0.05) is shown for the 
difference between the high dose of the extract 
(2.0 g kg−1) and the untreated control. Zero time 
is the adjuvant administration 

 

 
 
Fig. 2: The methanolic leaf extract of U. pilulifera 

inhibited CFA-induced swelling of left hind 
paws of rats. Data are expressed as mean ± SEM 
(n = 8). Significance (p<0.05) is shown for the 
difference between the high dose of the extract 
(2.0 g kg−1) and the untreated control. Zero time 
is the adjuvant administration 

 
Table 2: Ankle diameter in mm (mean ± SD of 8 rats) of arthritic 

control rats and rats treated with U. pilulifera or ibuprofen 

 1.33 g kg−1 2.0 g kg−1 Untreated Ibuprofen- 
Day Extract Extract Control treated  
Zero 6.0±0.03 6.0±0.04 6.1±0.03 6.0±0.02 
Thirty  7.6±0.04* 7.4±0.07* 7.9±0.05* 7.7±0.05* 
*All means are significantly different (p<0.05) from baseline (zero 
time) but there is no difference between treatment and control groups  
 
Safety of the extract:  In this study the methanolic leaf 
extract of Urtica pilulifera was shown to be safe in 
mice, since the highest obtainable oral dose of 23 g kg−1 
was safe. Table 4 summarize the liver and kidney 
function tests for rats receiving the extract for 30 days 
in comparison with normal rats. 
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Table 3: Scores of inflammation for joint articular surfaces of arthritic control rats and rats treated with U. pilulifera or ibuprofen 

Articular 1.33 g kg−1 2.0 g kg−1 Ibuprofen- Untreated Untreated control Normal  
surface Extract Extract treated Control with arthritis for 2 months non-arthritic 
Talus at Ankle 1 0 0 2 3 0 
Tibia at Ankle 0 0 1 1 2 0 
Tibia of femur at hip 0 0 0 2 3 0 
Femoral condyles at knee 0 2 1 3 2 0 
Tibial condyles at knee 0 0 1 2 3 1 

 
Table 4: PCV values (mean ± SD of 8 rats) of arthritic control rats 

and rats treated with U. pilulifera or ibuprofen 
Group PCV (%) after 30 days 
Extract 1.33 g kg−1 46.0±3.0 * 
Extract 2.0 g kg−1 44.0±5.1* 
Ibuprofen (53 mg kg−1) 41.0±2.7 
Untreated control  37.0±5.5 
*: Significantly different (p<0.05) from untreated control group 

 

 

 
Fig. 3: Representative articular surfaces of the talus at 

the right ankle joints at the end of the 
experiment (30 days after CFA administration). 
(a) rat treated with extract 1.33 g kg−1, (b) rat 
treated with extract 2.0 g kg−1, (c) ibuprofen-
treated rat, (d) untreated control rat, (e) 
untreated control rat in which arthritis has been 
induced for two months, (f) normal (non-
arthritic) untreated rat which didn't receive CFA 

 

 

 
Fig. 4: Representative articular surfaces of the tibia at 

the right ankle joint at the end of the experiment 
(30 days after CFA administration). Order is as 
in Fig. 3 

 
 
Fig. 5: Representative articular surfaces of the tibia at 

the femur at the right hip joint at the end of the 
experiment (30 days after CFA administration). 
Order is as in Fig 3 

 

 

 

Fig. 6: Representative articular surfaces of the femoral 
condyles at the knee joints at the end of the 
experiment (30 days after CFA administration). 
Order is as in Fig 3 

 
DISCUSSION 

  
    The methanolic leaf extract of Urtica pilulifera is 
safe at high doses acutely and subacutely. It has 
significant anti-arthritic effect, as it inhibited the 
CFA-induced paw swelling, skin lesions and articular 
deformity. These results support the use of U. 
pilulifera as a herbal medicine for the treatment of 
inflammatory disorders and rheumatoid arthritis. In 
addition the extract enhanced PCV, which supports its 
use in anemic diseases. 
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Fig. 7: Representative articular surfaces of the tibial 

condyles at the knee joints at the end of the 
experiment (30 days after CFA administration). 
Order is as in Fig. 3 

 
 The results of the paw volume and the transfer of 
inflammation from the site of CFA administration to the 
other paw can be explained by a phenomenon that 
called the migratory phenomenon of the adjuvant-
induced arthritis and our result was consistence with 
findings of (Pearson and Wood, 1959). The fluctuation 
in paw volume observed in these Figs. 1-2 has also 
been shown before (Pearson and Wood, 1959) and is an 
expected phenomenon with inflammatory diseases that 
frequently exhibit flares and remissions.  Newbould 
(1963) suggested that the process involved in the 
development of secondary lesion does not appear to be 
infectious, but rather a generalized immunological 
response to the constituents of the tubercle bacilli.  
Gross examination of the articular surfaces. 
 The mechanism by which the extract exhibited 
anti-arthritic activity could be similar to that of U. 
dioica, which was shown to suppress the activation of 
nuclear factor (NF-kB). In chronic inflammatory 
diseases, NF-kB is elevated and is responsible for 
enhanced expression of many pro-inflammatory 
mediators (Riehemann et al., 1999). 
  

CONCLUSION 
 
 It is worth mentioning that the disease-modifying 
effects of a variety of non-steroidal anti-inflammatory 
drugs in rat models (as that observed for ibuprofen in 
this study) has not been seen in rheumatoid arthritis 
patients. Some authors suggested that this discrepancy 
may indicate a greater dependence on prostaglandins 
for disease development and maintenance in the rat 
models (Schopf et al., 2006). 
 
Determination of serum inflammatory markers: The 
result of PCV of treated and untreated rats support the 
traditional use of Urtica species in folk medicine for the 

enhancement of hemoglobin concentration. In fact, 
CRP, the Acute Phase Protein (APP) most commonly 
followed in human RA patients, is not a major induced 
APP in the rat and is therefore not as useful as it is in 
humans (Schopf et al., 2006). RF was negative in both 
treated and untreated rats, indicating that CFA doesn't 
induce the formation of immunoglobulins of the 
rheumatoid factor type.  
 
Safety of the extract: This result indicates that the 
extract is safer than ibuprofen, for which LD50 is 1.05 
g kg−1 (Budavari et al., 1989). In addition, kidney and 
liver function tests for the rats receiving the extract 
daily for 30 days were not significantly different from 
those of the normal non-arthritic group (group six), 
indicating safety of the extract on subacute 
administration.  
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