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ABSTRACT

Serculia tragacantha leaves for years have been used by traditiondfsem eastern Nigeria in the treatment
of arthritis, edema, gout, whitlow and cold. Thenaif this study was to evaluate the folkloric claimf
Serculia tragacantha leaf extract in relieving arthritic conditions. &leffects ofSerculia Tragacantha
methanol leaf Extract (STEX) on formaldehyde anglnaght-induced arthritis were studied in rats. Paw
thickness, White Blood Cell Count (WBC) count, RatiCell Volume (PCV), Haemoglobin Concentration
(HB), Erythrocyte Sedimentation Rate (ESR), lip&tgxidation, Super Oxide Dismutase (SOD) activitg a
catalase activity were studied post induction difirérs. In both formaldehyde and adjuvant-indueethritis
studies, mean paw thickness in animals given 30&kgrgSTEX was significantly (p<0.03pwer on days 7
and 14 compared to that of normal saline group.M&4C of 100 and 300 mg Ky STEX groups were
significantly (p<0.05) lower than that of normalisa group. Mean ESR of normal saline and 100 mg kg
STEX groups were significantly (p<0.05) faster tfiBR of 300 mg Kg group. Mean MDA level of 300 mg
kg™ STEX group was similar to that of non-arthritiogp while mean SOD levels of 300 and 100 mg kg
STEX groups were significantly (p<0.05) higher thhat of normal saline group. Mean catalase lef@0@
and 300 mg kg STEX groups were significantly (p<0.05) higher gared to that of normal saline group.
These results show that STEX exhibited potentatitiritic activity.
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1. INTRODUCTION This joint disorder also affects tissues and orgarth as
the heart, lungs, eye and neuromuscular system
Joint diseases are broadly classified as inflammato ~ (Mahajanet al., 2010). In the joint, RA is characterized
non-inflammatory disorders (Halliwell and Gorman, by profuse inflammatory reaction in the synovial
1989). Degenerative joint disease (or osteoathrii a ~ membrane and subchondral bone which results in
non-inflammatory joint disorder while inflammatory Progressive erosion of articular cartilage and sitiso
diseases of the joint include feline progressive (Hegenetal., 2008; Kauet al., 2012). In advanced cases,
polyarthritis, lupus polyarthritis, idiopathic noerosive  ankylosis, subluxation, soft tissue destructionsusie
arthritis and rheumatoid arthritis (Todhunter aobdnkton, ~ Osteoporosis and pain may be noticed (Halliwell and
2003; Hegeret al., 2008). Rheumatoid Arthritis (RA) is a Gorman, 1989; Goldring and Goldring, 2006).
chronic auto immune-mediated disease which affects There is no known cure for RA but several drugs
humans and animals (Kahn, 2005; Katiral., 2012). such as anti-inflammatory and disease modifying-ant
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rheumatoid drugs are used in mono or combinationfreshly prepared 2.5% formaldehyde (Seyle, 1949) on
therapies to inhibit the disease process (Makietea., day 1 and repeated on day 3. Groups 1 and 2 reteive
2007; Zhao et al., 2006; Mottonenet al., 2006). 100 and 300 mg K body weight (b.w)S. Tragacantha
However, prolonged use of these drugs is associgittd  methanol leaf Extract (STEX) orally (p.o) while gps 3
deleterious side effects such as gastric ulcerationand 4 received 5 mg ki b.w piroxicam (i.m) and
haemorrhage, anemia and kidney dysfunction & ial., normal saline (1 mg kg p.o) 1 h before arthritis
2006; Buhroo and Baba, 2006; Kyatial., 2012). Thus induction. The extract and piroxicam were admimesie
in recent times, researches have been directedrdeswa once daily for a period of 10 days. The paw thicdees
the use of biologics (Ruggiergt al., 2009) and plant- of rats were measured on days 0, 3, 5, 7 and 1@ asi
derived drugs in the treatment of RA (Woodeal., venire caliper. The edema component of arthritis wa
2009; Kaithwas and Majumdar, 2010). estimated by calculating the difference between @day
Several plants such as aloe barbadensis (Joshe&ph amaw thicknesses and paw thicknesses at the vaiines
Raj, 2010), actaea racemosa (Bameg al., 2009), points. Blood samples were collected from retraitatb
caloptropis procera (Vaidya, 2006), parlisota Hi&su plexus on days 0, 3, 7 and 10 for total white blaed
(Woode et al., 2009) and linum usitatissimum count (Bain et al., 2012). On day 10, rats were
(Kaithwas and Majumdar, 2010) have shown promising euthanized and paw tissues collected to determine
treatment option for rheumatoid arthritis. Tradiidly, Malondialdehyde (MDA) level as well as Superoxide
decoctions made from leaves, bark and seeds obismutase (SOD) and Catalase (CAT) activities ih ra
Sterculia tragacantha (family: Sterculiaceae) tree are paw tissues. MDA was determined as described by
used in the treatment of arthritis, edema, gout andpnkawaet al. (1979), SOD activity was estimated using
whitlow (lwu, 1993). Recently the methanol extratt e procedure of Sumt al. (1988) while CAT was
S tragacantha extract was reported to pOSSeSS ggsayed as described by Sinha (1972). MDA, SOD and
analgesic, anti-inflammatory ania vitro anti-oxidant  cAT |evels in paw tissues of a non-arthritic/normal
effects (Udeg_bu_narat al., 2011_). Therefor_e_ bearing in group (group 5) were also studied and compared with
mind the antioxidant, analgesic and anti-inflamm@ato 4, 0<a of the arthritic/treatment groups.
effects of S. tragacantha and its use in traditional
medicine in the management of arthritis, we conside  2.3. Freund Adjuvant (CFA) Induced Arthritis

it worthwhile to investigate its anti-arthritic efft. . . . . .
9 € Immunological arthritis was induced in rats accogdi

2 MATERIALSAND METHODS to the method of Newbould (1963). The left foot mdd
' each rat was injected subcutaneously with 0.05 ml
2.1. Plant Material Freund’s adjuvant complete (Sigma Aldrich, Germany)

Animals in groups 1, 2, 3 and 4 received 100 mg kg

. bF resh ';8‘1"235 %S t[r?gaga“t{‘% ‘éveretco”e‘“e%ti”t b.w STEX, 300 mg kj bw STEX, 5 mg kg b.w
ebruary, and authenticated by a taxonhomibiea piroxicam and 1 mL kg b.w normal saline 24 h

Biodiversity Development Centre (BDCP) Nsukka. The respectively before adjuvant injection. The treaitgse

leaves were air dried, pulverized and cold macdrate were re-administered once dailv for 28 davs. Tie le
80% methanol for 48 h at 37°C with intermittentléhg "y . yS.
paw and tarso-metatarsal joint thicknesses were

every 2 h. After 48 h the extract was filtered and q q d induof
evaporated to dryness in a rotary evaporator taimlan meaggre ,On ays 3 7, 1,4’ 21 and 28 post induofion
arthritis using a venire caliper. The edema compbpé

extract (yield: 12.0%). Previously, phytochemical v ) X b
analysis of methanol extract of this plant reveaiee arthritis was estimated by calculating the differen
presence of alkaloids, flavonoids, tannins, glytesiand ~ Petween day O paw thicknesses and paw thicknesses a
saponins (Udegbunaset al., 2011). Doses used in this the various time points. On day 28, blood was ctdie
study were selected based on previous acute tpxioii ~ to determine the Packed Cell Volumes (PCV),
anti-inflammatory studies (Udegbunaatral., 2011). Haemoglobin Concentrations (HB), red Blood Cell
.. Counts (RBC), White Blood Cell counts (WBC) and
2.2. Formaldenyde-Induced Arthritis Erythrocyte Sedimentation Rates (ESR) of rats. R@¥
Non-immunological arthritis was induced in four determined by the microhaematocrit method, HB was
groups (n = 5) of rats by sub plantar injectiorOdf mL determined by the cyanmethaemoglobin method, RBC
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and WBC were determined by the haemocytometerwere significantly (p<0.05) higher than MDA leved$
method while ESR was determined using the Westergre non-arthritic and 300 mg ky STEX groups. MDA
method as described by Badh al. (2012). PCV, HB, levels of 300 mg k'd STEX and piroxicam groups were
RBC, WBC and ESR of non-arthritic/normal group Similar to that of non-arthritic groupT@ble 3). Mean
(group 5) were also studied and compared with tidse SOD levels of 300 and 100 mg KgSTEX groups were

the arthritic/treatment groups. Signiﬁcantly (p<005) h|gher than SOD level of nal
o i saline group. Mean catalase level of 100 and 300 mg
2.4. Statistical Analysis kg™ STEX groups were significantly (p<0.05) higher

Data obtained were compared between groups using©mpared to that of normal saline grodjaigle 3).
one way Analysis of Variance (ANOVA). Duncan 3.2. Complete Freund Adjuvant-Induced
multiple range tests were used to test for sigaifae Arthritis

differences between means at probability less th@s.
Mean paw thickness of 300 mg RgSTEX group

3. RESULTS was significantly (p<0.05) least from day 7 of the
study ({Table 4) while the joint diameter was
3.1. Formaldehyde-Induced Arthritis significantly (p<0.05) least in 300 mg KgSTEX

group from day 14Table 5). Mean HB of piroxicam
The effect ofS. tragacantha extract on formaldehyde group was significantly (p<0.05) lower than thode o
induced arthritis is summarized Fable 1. The results normal, 300 mg kg STEX and 100 mg Kg STEX
showed that mean paw thickness of 300 and 100 fig kg groups Table 6). Mean WBC of 100 and 300 mg Kg
STEX groups were significantly (p<0.05) lower thaat STEX groups were significantly (p<0.05) lower than
of normal saline group. Mean WBC of 100 and 300 mg WBC obtained in the normal groud gble 6). Mean
kg STEX groups were significantly (p<0.05) lower ESR of normal saline and 100 mg'kgSTEX groups
than that of normal saline groupable 2). Mean MDA~ Were significantly (p>0.05) faster than ESR of 309
levels of normal saline and 100 mg kGTEX groups K9 STEX group Table 6).

Table 1. Effect ofS. tragacantha extract on changes in paw thickness during foretafde induced arthritis

Mean paw thickness (mm)

Groups Day O Day 3 Day 7 Day 14
1 0.42+0.01 0.59+0.61 0.52+0.02 0.49+0.02
2 0.44+0.01 0.62+0.63 0.56+0.08 0.51+0.02
3 0.44+0.01 0.65+0.62 0.57+0.08 0.51+0.0%
4 0.45+0.01 0.780.04 0.84+0.03 0.78+0.08

Group 1 = formaldehyde +300 mg kKB TEX; group 2 = formaldehyde +100 mg kG TEX; group 3 = formaldehyde +5 mgkg
piroxicam; group 4 = formaldehyde + normal salidéferent superscripf®in a column show significant difference

Table 2. White blood cell counts iB. tragacantha and piroxicam treated rats during formaldehydesuosdl arthritis

WBC (106/uL)

Groups Day 0 Day 3 Day 7 Day 10
1 6.70+0.10 07.80+0.f0 07.00+0.18 6.80+0.20
2 6.20+ 0.30 07.70+0.50 08.70+0.36 8.50+0.36
3 6.90+0.50 06.90+0.90 04.70+0.58 4.60+0.40
4 6.50+0.60 12.50+0.20 15.10+0.20 14.10+0.16

Group 1 = formaldehyde +300 mg kG TEX; group 2 = formaldehyde +100 mgk§TEX; group 3 = formaldehyde +5 mgkg
piroxicam; group 4 = formaldehyde + normal salidéferent superscripf®in a column show significant difference
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Table 3. Malondialdehyde (MDA), Superoxide Dismutase (SOD)l £atalase (CAT) levels in paw tissues during fodetayde-
induced arthritis

Groups MDA (nmolL/g tissue) SOD (units/g tissue) alagte (units/g tissue)
1 04.35+0.69 214.10+1.50 20.60+2.22
2 18.50+2.98 131.30+2.02 11.10+0.98
3 07.40+1.23 251.50+3.60 23.00+2.68
4 69.80+10.79 085.10+2.68 00.22+0.03
5 02.40+0.68 261.40+3.98 27.40+2.4%

Group 1 = formaldehyde +300 mg kG TEX; group 2 = formaldehyde +100 mg kG TEX; group 3 = formaldehyde +5 mgkg
piroxicam; group 4 = formaldehyde + normal saligeggup 5 = non-arthritic. Different superscrfftsn a column show significant
difference

Table 4. Effect ofS. tragacantha extract and piroxicam on changes in paw thickidesgg adjuvant-induced arthritis

Mean paw thickness (mm)

Groups Day 0 Day 3 Day 7 Day 14 Day 21 Day 28
1 0.43+0.02 0.39+0.01 0.65+009 0.61+0.21 0.57+0.08 0.53+0.03
2 0.42+0.04 0.42+0.03 0.95+022 0.87+0.13 0.79+0.04 0.71+0.08
3 0.44+0.01 0.40+0.06 0.90+0¥2 0.75+0.08 0.61+0.03 0.45+0.08
4 0.45+0.01 0.43+0.04 0.90+0350 0.95+0.26° 0.85+0.08 0.79+0.04

Group 1 = CFA +300 mg k§ STEX; group 2=CFA+100 mg K§STEX; group 3 = CFA +5 mg Kfpiroxicam; group 4 = CFA +
normal saline. Different superscriptén a column show significant difference

Table5. Effect of S tragacantha extract and piroxicam on changes in tarso-metdtaist thickness during adjuvant-induced arthriti

Mean joint thickness (mm)

Groups Day 0 Day 3 Day7 Dayl4 Day 21 Day 28
1 0.65+0.08 0.65+0.05 1.07+0.47 0.80+6.11 0.55+0.20Y 0.50+0.18
2 0.68+0.05 0.75+0.05 1.11+0.47 1.05+0.13 0.98+0.21¢ 0.76+0.30
3 0.67+0.07 0.68+0.10 1.50+0.00 0.87+06'05 0.69+0.08° 0.58+0.28
4 0.70+0.09 0.78+0.11 1.35+0.21 0.96+06'04 0.90+0.02 0.82+0.16

Group 1 = CFA +300 mg kg STEX; group 2 = CFA+100 mg KgSTEX; group 3 = CFA +5 mg kgpiroxicam; group 4 = CFA +
normal saline. Different superscriptén a column show significant difference

Table 6. Haematologic parameters of rats treated Bittnagacantha extract and piroxicam during adjuvant-induced rédith

Groups PCV (%) HB(g/dL) RBC(2quL) WBC(10/uL) ESR (mm/hr)
1 43.30+1.8%° 13.97+0.20 6.05+0.26° 11.05+1.28 2.50+1.00
2 43.00+1.08 13.40+0.26 5.58+0.42" 15.00+1.90 4.50+0.50
3 38.50+4.99 10.30+1.50 4.53+0.60 09.98+2.30 1.80+0.76
4 42.00+0.08 13.45+0.58 5.87+0.14° 28.13+2.48 6.00+0.56
5 47.30+0.88 14.60+0.20 6.69+0.13 08.30+8.80 1.30+0.33

Group 1 = CFA +300 mg K§STEX; group 2 = CFA+100 mg KSTEX; group 3 = CFA +5 mg Kkpiroxicam; group 4 = CFA +
normal saline; group 5 = non-arthritic. Differenperscriptd®in a column show significant difference.

4. DISCUSSION elicits localized inflammation and pain in the ggrhase
followed subsequently by a phase of tissue mediated
The inflammatory process is a physiologic responseresponse (Aceto and Cowan, 1991). This late phase
of a living organism to factors such as infectioauma produces proliferative joint inflammation leading t
or immunological mechanisms (Targisal., 2010). This  articular changes similar to those seen in rheuithato
process is initiated by the host to eliminate amis and  arthritis (Okoli et al., 2008). CFA on the other hand
to set the stage for tissue repair (Bhitteal., 2008). In  initiates progressive joint destructi on charazesi by
this study, arthritis, a chronic joint inflammatadisease,  synovitis, polyarthritis and systemic infl ammation
was induced in rats using formaldehyde and Complete(Woode et al., 2009). Thus, formaldehyde and CFA-
Freund’s Adjuvant (CFA). Formaldehyde injection induced arthritis are commonly used experimentatietso
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for preclinical screening of non-steroidal antianfimatory
drugs, disease modifying anti-rheumatoid drugs fEadt
extracts for anti-arthritic effect (Woodtal., 2009). The

following injection of irritants such as carrageana
has been reported (Tanasal., 2010). Furthermore,
the lower MDA level in the 300 mg ki STEX and

results obtained in this study showed that STEX pjroxicam group suggests that both treatments

significantly suppressed formaldehyde and CFA-ieduc
arthritis as shown by the significantly lesser paad
joint thickness in 300 mg kK§STEX group post arthritis

ameliorated the inflammatory process thus dampening
the production of free radicals.
In formaldehyde and CFA induced-arthritis, WBC of

induction. However, measurement of paw and jointthe normal saline treated rats was higher thanettods

thickness gives only an indication of edematousigka
in these regions (Woodet al., 2009), therefore to

correlate the edematous changes with the localpgwy

the other treatment groups. The increase in WBa@llin
the groups followed the same pattern as the degfee
inflammation. Previously, leucocytosis and

biochemical changes, tissue MDA, SOD and catalaseneutrophilia characterized adjuvant-induced aihiin
level activities in rat paw were measured during rats (Franchet al., 1994). White blood cells are

formaldehyde-induced arthritis.

important components of the host defense system

Phagocytes such as macrophages and neutrophiléMahgoubet al., 2008) thus the increased WBC seen in

which invade inflamed tissues generate reactivegemy
species (Valkoet al., 2006). ROS apart from being
defensive, when in excess deregulate cellular iomct

this study can be attributed to systemic respofisheo
rats to paw inflammation induced by formaldehyde
and Freund adjuvant (Franchet al., 1994).

causing oxidative damage which worsens inflammationFurthermore, lower WBC in the 300 mg KgSTEX

(Wu et al., 2006; Tanast al., 2010). Cells contain a
number of anti-oxidants such as superoxide disrautas
catalase and glutathione peroxidase which preveat t

damage caused by ROS (Weydert and Cullen, 201@. SO

converts superoxide radical to hydrogen peroxidd an
oxygen while catalase decomposes hydrogen peraxiole
water (Weydert and Cullen, 2010). In this study[&anhd
catalase levels of normal saline and 100 mg Egoups
were significantly lower than that of non-arthritiats.
Earlier studies have shown that SOD and catalagdsle
decreased in chronic inflammatory states (Hadical.,
2007; Wuet al., 2006; Govindarajaet al., 2007). Thus
we can infer that the presence of formaldehydehi t
tissues stimulated a profuse production of ROS hvhic
significantly overwhelmed the antioxidant systemrat

group suggests thahe extract showed potent anti-
arthritic effect given that elevated WBC are asated
with active inflammation (Kyei, 2012).

PCV, HB and RBC of normal saline and STEX
groups were not significantly different from thosé
non-arthritic rats. Earlier, Kyei (2012) reportédt RBC
and HB of rats were not affected post induction of
arthritis. However, this author reported a sigaifit
increase in ESR during arthritis. Our finding asémwed
that ESR was significantly faster in normal salamal in
100 mg kg' STEX groups but was slower in 300 mg
kg™ STEX group. Therefore, since proteins produced
during inflammation cause erythrocytes to stackirup
group leading to faster settling (Kyei, 2012), the
elevation of ESR observed in 100 mg k§TEX group
showed the presence of high quantity of inflammator

paw tissues leading to the decrease in SOD levelproteins in circulation while the near normal ESR3D0
However, SOD and catalase levels in the paws af rat Mg kg" STEX group points to the fact that inflammation

treated with 300 mg kg STEX were almost similar to
that of non-arthritic rats suggesting that seveesv p
inflammation was attenuated by administration df th
treatment. The finding may be linked to the anti-
inflammatory and free radical scavenging effectSDEX
(Udegbunanet al., 2011).

The level of MDA in the tissue is considered a
measure of lipid peroxidation which is linked toeth
production of superoxide radical (Karatetsal., 2003).
Increased level of MDA as seen in normal salineugro
was an indication that the presence of formaldehpde
the tissues stimulated profuse production of fesBaals.
Increased lipid peroxidation in
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was less severe in this group.

5. CONCLUSION

This study showed that daily administration of 300
kg™ STEX significantly ameliorated the arthritic preseas
shown by lesser local (paw edema and tissue aial&atx
activities) and systemic (WBC and ESR) changesais r
treated with this dose of STEX. No adverse haemgitol
effects were noted following the use of both doeés
STEX. Therefore we conclude tt&tragacantha can serve
as a good anti-arthritic agent. Further works argaing to
isolate the bio-active compound in this extract and

rat paw tissues determine its mechanism(s) of action.
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