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Abstract: Problem statement: Urtica pilulifera (Urticeacae) has been used in folk medicine to
alleviate inflammation and arthritis. In this stuthe anti-arthritic effect of methanolic leaf extraf

the plant was evaluated and compared to untreatetiot as well as ibuprofen-treated groups in a rat
model of Complete Freund's Adjuvant (CFA)-inducethritis. Approach: Arthritis was induced by
injecting CFA subcutaneously into the right paweTdxtract was given orally one day before CFA
injection up to the completion of study (for 30 dayTwo extract doses (1.33 and 2.0 g*k@nd
ibuprofen (53 mg kg) as a positive control were used. Paw volume weaasured on alternate days
up to 30 days. In addition, the effect of the eottian joint deformity, ankle swelling and inflamroat
markers was evaluateResults: The extract prevented arthritis-induced increaspaw volume and
joint deformity dose-dependently as compared totrobnMoreover, the extract showed significant
increase in the packed cell volume [p<0.05]. Neraliion of kidney or liver function tests was
detected in rats during repeated dose treatn@amiclusion: This study supports the traditional use of
U. pilulifera for the treatment of inflammatory disorders andurnatoid arthritis and suggests further
evaluation for its role in increasing red bloodel

Key words: Urtica pilulifera, induced arthritis, alleviate inflammation, plagktract, Rheumatoid
Arthritis (RA), Complete Freund's Adjuvant (CFA)ryEhrocyte Sedimentation Rate
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INTRODUCTION kaempferol, isorhamnetin and quercetin, shown ie@ha
anti-inflammatory activity (Duke's, 2006). The most
Rheumatoid Arthritis (RA) is one of the most extensively studied species of this genud)idioica,
important rheumatic diseases. It is relatively canm which was shown to have anti-arthritic activity
and its serious forms can cause severe disalility.a (Riehemanret al., 1999) petroleum ether seed extract
chronic progressive disorder, developing over menthof U. pilulifera showed a significant anti-
or years and involving essentially the synoviahfsiof  inflammatory activity against carrageenan-induced
the body. acute edema in rats (Kavalali and Tuncel, 1997)s Th
Complete Freund's adjuvant (CFA) contains heatand other species belonging to the same genus have
kiled Mycobacteria in a water-in-oil emulsion. After been used extensively by local people in Jordan for
subcutaneous inject ion, CFA induces adjuvant iighr treating several diseases such as asthma, anemia,
that can serve as a model to test the anti-aghamitid  diabetes, kidney and liver infections, renal and
anti-inflammatory effects of investigational sulmstes. gallbladder stones and inflammatory diseases
The effect observed in this model seems to belphtal including arthritis. This research was done to be
that observed in human disease (Alliral., 2009; Jizt  complementary for other studies in this area by
al., 2003; Newbould, 1963; Pearson and Wood, 1959). examining, in experimental settings, the efficady o
The genusUrtica (Urticaeace) contains several the methanolic leaf extract dfi. pilulifera against
alkaloids, flavonoids and isolated compounds suh a adjuvant-induced arthritis.
Corresponding Author: Suha Abudoleh, Department of Biological SciencesuRy of Science, The University of Jordan,
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MATERIALSAND METHODS caliper only twice: right before arthritis induatiand at

) ) o the end of the experiment (30 days after arthritis
Plant material: Urtica pilulifera was collected from induction).

Sail Husban, Nauor-Jordan. A voucher specimen was
deposited at the herbarium of Biological SciencesGross examination of the articular surfaces: All rats
Department, University of Jordan (voucher number(extract-treated and controls) were sacrificed by
U.P.81/2006). overdose of ether 30 days after CFA administration.
, ) Right hind limb joints were prepared by removing al
Animals: A total of 49 mice (25-27g) were used 0 {he surrounding muscles, capsules and ligaments for
evaluate acute toxicity of the extract. A total 48 ross examination of the articular surfaces of hife
Sprague Dawley rats weighing (190-220g) were use{nee and ankle joints. By this time, arthritis Heeen
for the rest of experiments. The animals were pfeti g ced in the fifth group for two months. The air
by the animal house, Al-Yarmouk _Un|ver3|ty,_ _Irbld, including this group was to evaluate the progressib
Jordan. They were kept at conventional conditiohs Oghyitis and severity of articular damage companitt
huml_d|ty, temp_e_rature and Ilght. Food and waterewer ipa other groups. In addition, joints of normal iAo
provided ad libitum. Al animal procedures were gipritic) untreated rats were prepared for consoari
conducted in accordance with Jordanian regulations \yith other groups. To compare the extent of adjtvan
animal experimentation and care and approved by thg,qced arthritis in treatment and control groups,
committee of institutional animal care and use. scoring system for severity of arthritis in ratsdified
after (Ennaet al., 2003) was followed. The scoring

Animal [ d tract diluti d L ) :
mel grouping and - sara ruton - an system is illustrated in the following Table 1.

application: The rats were divided into six groups of 8
rats each. The methanolic leaf extract was dissoiNe  petermination of serum inflammatory markers:

normal saline using 10% tween 20 S0 as to achiave d eukocyte Count, Packed Cell Volume (PCV),
oral dose of 1.33 and 2.0 g'kbody weight for groups  Erythrocyte Sedimentation Rate (ESR), Rheumatoid
day before arthritis induction and daily thereafter  eyxamined in the serum of the treated and untreated
group was a positive control group treated withl oracpa administration and before sacrifice of the rats
ibuprofen at a daily dose of 53 mg kgThe fourth
group was a negative untreated control group. Titre f Determination of safety of the extract: Liver function
group was also a negative untreated control. Howevetests (GPT, GOT) and kidney function tests (servea u
arthritis was induced in this specific group onentho and creatinine concentrations) were determinedHer
earlier than the other groups and was used exelysiv treated and untreated control groups (except gréups
for gross examination of the articular surfacese (seand 6) 30 days after CFA administration and before
below). The sixth group was a normal non-arthriticsacrifice of the rats to evaluate subacute toxioftyhe
group used for comparison with other groups in twoextract. In addition, acute toxicity was determingd
experiments only; gross examination of the articula subjecting 7 groups of mice (7 mice each) to
surfaces and evaluation of kidney and liver funio incremental doses of the extract and determining 24
hour lethality.
Arthritis induction: All Rats were anesthetized by

intraperitoneal injection of 5% chloralhydrate ati@se Statistical analysis. ANOVA test was applied 1o test

Y . . ... the significance of differences between the resofts
of 0.25 mg §° body weight. Then, to induce arthritis, extract-treated and positive and negative control

0.25 mL of CFA (Sigma-Aldrech, Germany) was yrq,ns Dunnett's test was used to determine which

injected into the planter region of the right hipélw of  means differ from negative control group at eacimtpo

each rat after (Pearson and Wood, 1959). of time. The difference was considered significant
the conventional level of significance (p<0.05).

M easur ement of paw volume and ankle diameter: Table 1: scoring system for severity of arthritigats
Measurements of the right and left paw volumes were&core Characteristics of the joint

. 2. . No changes (normal)
done right before arthritis induction and on altgen Slight redness, roughness and swelling

days ther_eaﬂer for 30 days using a plethysmom(_atei Moderate redness, roughness and swelling
(Ugo Basile, Italy, model 7140). Rats were otheewis 3 Severe redness, swelling and roughness
observed daily. Ankle diameter was determined usaing 4 Very severe redness, swelling and roughness
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RESULTS

The anti-arthritic activity was evaluated accogdin
to the ability of the treatment to inhibit CFA—irmhd
paw swelling, ankle swelling, skin lesions andcatr
deformity. CFA, administrated subcutaneously in the

Right paw volume

right paw, caused a significant increase in theiva T 4 s 12 18 20 24 28
of not only the right paw, but the left paw as walith Days after arthritis induction
fluctuation in paw volume all over the experimental * Untreated negative control  — Ibuprofen-treated

A Extract13 gkg! e Extract2 g kg™!

period (Figs. 1-2, respectively). Significantly, eth
extract inhibited paw swelling compared with the
untreated control dose-dependently in both thet agi
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™ and low (1.33 g kg) doses of the extract. All the
experimental groups showed a significant increase i
the ankle diameter 30 days after CFA administraiion
comparison with the diameter before the adjuvant
administration (Table 1). However, neither treattmen
was associated with impedance of ankle swelling.

In this investigation, lesions developedhat 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 on
and none was suppurative. In addition, functional

Fig. 1: The methanolic leaf extract &f. 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¥) and the untreated control. Zero time
is the adjuvant administration

1=

—_

Lell paw volume

disability manifested as difficulty in movement and e T B e o o
dragging of the paw was observed in most of the Days after arthritis induction

control untreated rats, but not in the extract or # Untreated negative control -~ Ibuprofen-treated
ibuprofen-treated rats. The disability was accongzhn A Extract13 gkg™ e Extract2 g kg™

with generalized hardness and darkness of the paws.
Fig. 2: The methanolic leaf extract df. pilulifera

Gross examination of the articular surfaces:. From inhibited CFA-induced swelling of left hind
gross examination of the articular surfaces ofjtiats paws of rats. Data are expressed as mean + SEM
we can conclude that both doses of the extracB (48l (n = 8). Significance (p<0.05) is shown for the
2.0 g kg"), as well as ibuprofen, were effective in difference between the high dose of the extract
protecting the joints against deformity. The extrac (2.0 g kg¥) and the untreated control. Zero time
effectively inhibited redness, roughness and erosio is the adjuvant administration
the tested joints (ankle, hip and knee) (_Fig_. .SHH a Table 2: Ankle diameter in mm (mean + SD of 8 rai)arthritic
Table_ 2). Alth(_)UQh the_ extract C_OUId no_t 'nhlbl_tktm .control rats and rats treated Wlm;_)ilulifera or ibuprofen
swelling, it did inhibit deformity of its articular 1.33 g kg" 2.0 gkg' Untreated _ Ibuprofen-
surfaces. Day Extract Extract Control treated

Zero 6.00.03 6.020.04 6.1+0.03 6.020.02

Determination of serum inflammatory markers: ~ Thity 7.62004"  7.4#0.07*  7.9#0.05" 7.7#0.05*
Both doses of the extract (1'33 and 2.0 glkgaused *_AII means are signifi_cantly differentp€0.05) from baseline (zero

. . . .., time) but there is no difference between treatraedtcontrol groups
a significant increase in the PCV compared with
untreated control group (p<0.05) (Table 3). Theesw Safety of the extract: In this study the methanolic leaf
no significant difference in the erythrocyte extract of Urtica pilulifera was shown to be safe in
sedimentation rates, WBC counts, or CRPs betweepice, since the highest obtainable oral dose af R§*
the treated or control groups at the end of thavas safe. Table 4 summarize the liver and kidney
experimental period. RF was negative in both trbate function tests for rats receiving the extract for @ys
and untreated rats. in comparison with normal rats.
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Table 3: Scores of inflammation for joint articugnfaces of arthritic control rats and rats treatéh U. pilulifera or ibuprofen

Articular 1.33 g kg 2.0 g kg* Ibuprofen- Untreated Untreated control Normal
surface Extract Extract treated Control with attbifior 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 aithicontrol rats
and rats treated with. pilulifera or ibuprofen

Group PCV (%) after 30 days
Extract 1.33 g k} 46.0£3.0 *

Extract 2.0 g kgt 44.05.1*

Ibuprofen (53 mg kg) 41.0+2.7

Untreated control 37.0+5.5

*: Significantly different (p<0.05) from untreatedntrol group

Fig. 5: Representative articular surfaces of tihéatat
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. 3: Representative articular surfaces of tHestat
the right ankle joints at the end of the
experiment (30 days after CFA administration).
(a) rat treated with extract 1.33 g kg(b) rat
treated with extract 2.0 g Kg (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. 6: Representative articular surfaces of thadial
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 afrtica pilulifera is
safe at high doses acutely and subacutely. It has
significant anti-arthritic effect, as it inhibitedhe
CFA-induced paw swelling, skin lesions and articula
deformity. These results support the use Uf
Fig. 4: Representative articular surfaces of theatat pilulifera as a herbal medicine for the treatment of
the right ankle joint at the end of the experimentinflammatory disorders and rheumatoid arthritis. In
(30 days after CFA administration). Order is asaddition the extract enhanced PCV, which suppdsts i
in Fig. 3 use in anemic diseases.
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enhancement of hemoglobin concentration. In fact,
CRP, the Acute Phase Protein (APP) most commonly
followed in human RA patients, is not a major inedic
APP in the rat and is therefore not as useful &s it
humans (Schopét al., 2006). RF was negative in both
treated and untreated rats, indicating that CFAsdbe
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 4gbs 1.05
g kg (Budavariet al., 1989). In addition, kidney and

Fig. 7: Representative articular surfaces of thHsali l'V?r function tests for the rats. .recelvm.g the rext
condyles at the knee joints at the end of thedaily for 30 days were not S|gn!f_|cantly d|fferefmom_
experiment (30 days after CFA administration). those of the normal non-arthritic group (group six)
Order is as in Fig. 3 indicating safety of the extract on subacute

administration.
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