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ABSTRACT

The methanolic extracts of the leaves of Jatropha curcas Linn. (Euphorbiaceae), Ocimum gratissmum Linn.
(Lamiaceae) and Solanum scabrum Mill. (Solanaceae) were investigated for possible anti-inflammatory activities.
The plant extract, suspended in 0.5% carboxymethyl cellulose (CMC) was orally administered to formaldehyde-
induced arthritic mice at a dose of 200mg/kg body weight for seven days. Control mice and standard mice, which
were also injected with formaldehyde, were administered 0.5% CMC and 20mg/kg indomethacin respectively for
seven days. Inflammation in the mice was assayed by monitoring paw oedema and by measuring the concentrations
of serum alanine aminotransferase (ALT) as well as serum aspartate aminotransferase (AST). Paw oedema was
substantially decreased by the oral administration of the methanolic extracts of J. curcas. O. gratissimum and S.
scabrum also decreased the paw oedema but to a lesser extent. Both serum ALT and AST were substantially
decreased by J. curcas and O. gratissimum but there was greater reduction of ALT than of AST by both plants
extracts. S. scabrum also caused a significant decrease in serum ALT concentration but the serum AST value was
only dlightly decreased by this plant. These results strongly suggest the presence of strong anti-inflammatory
activities in the methanolic extracts of J. curcas and O. gratissimum leaves while S. scabrum probably possesses a
moderate anti-inflammatory activity.

Keywords: Anti-inflammation, serum alanine aminotransferg8&T), serum aspartate aminotransferase (AST),
paw oedema.

INTRODUCTION

The term inflammation describes a complexity omaihts which include redness, swelling, and feelioigheat,
pain and sometimes loss of function of the affegted of the body. The most common inflammatoryditon in

humans is the joint inflammation, referred to akrétis, which also presents in various forms sastrheumatoid
arthritis and osteoarthritis [1]. There is a numb&non-steroidal anti-inflammatory drugs (NSAIDsjed for the
treatment of arthritis; these include aspirin, im#dhacin, ibuprofen, meloxican and others. Manyhef NSAIDs
are effective in alleviating the pains of arthritist they also have side effects such as gaststiné [2, 3], renal
effects [4] and cardiovascular effects [5].
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Many plant extracts are used ethno-medically tattkarious ailments including arthritis [6, 7]. bstigations in
many laboratories are aimed at finding the sciieniésis for such ethnomedical treatment [8]. lrerstudy of anti-
inflammatory activity in plant extracts, such extsaare tested on animal models in which arthistiartificially
induced [9].

The plantOcimum gratissmum Linn (Lamiaceae) is a herbaceous plant grown @ tiiopics and common in
Southern Nigeria. It has various ethnomedical amiéhary uses [10]. Scientific investigations haveown that
Ocimum species possess antidiarrhoeal activity, [Adfimicrobial activity [12] and hypoglycemic agty [13, 14].

It has also been shown th@t gratissimum contains and synthesizes prostaglandin-like comgeyl15, 16], and
contains smooth-muscles contracting activity [1Aftioxidant activity has been demonstrateddngratissimum
Linn and Ocimum canum Sims [18]. These findings have implications fomsotherapeutic potentials of the
Ocimum species. The aqueous leaves extradD.ofratissimum has been shown to possess anti-inflammatory
activity by its effects on rat paw oedema. In owrkvwhose report is given here, we investigatedsibbes anti-
inflammatory activity inO. gratissimum using both paw oedema and enzyme activity assegésme

Jatropha Curcas Linn. (Euphorbiaceae) is a shrub grown in tropiaetas. Virtually all parts of this plant are
commonly used in traditionahedicine in many parts of West Africa [19]. Thed®efJ. curcas have been used as
purgatives, antihelminthic, abortifacient and aleotreating gout, paralysis and skin diseases. §é¢ed’s oil has
been used as part of the concoction for the treatimferheumatoid conditions, fever, jaundice anthedave been
used as a haemostatic agent [20]. The latex has $femvn to possess both coagulant and anticoagadaintties
[21]. A review of the medicinal uses of this pléwats recently been published by Prasad and hisagpies [22]. We
reasoned thal curcas leaves might also contain anti inflammatory a¢yivi

Solanum Scabrum Mill. (Solanaceae) is a green vegetable populaatgre by West Africans. The leaves and fresh
shoots are eaten as a cooked vegetable [23,22num nigrum, a name which encompasses a few solanum
species, including. scabrum [23], has been used traditionally to treat variailments including inflammation,
fever, wound and liver disease [25]. It was of lies#s to substantiate scientifically, the posséig-inflammatory
activity of S. scabrum leaves.

MATERIALS AND METHODS

Plant materials

J. curcas leaves were collected from hedges in llishan ta@uin stateO. gratissimum leaves were collected from
the farmland in Babcock Universit®. Scabrum cuttings were collected from Akinyele Area, Ibad@yo State. All
the plants were authenticated by Prof. E. B. Eaargthno-botanist at Babcock University.

Preparation of plant extract
Leaves of each plant were air dried at room temperaand then extracted with 80% methanol. The aretlic
extracts were then evaporated to dryness 4t 48ing a rotary evaporator.

Animals

Male albino mice were purchased from the Nigeriastilute of Medical Research (NIMR), Yaba, LagobeT
animals were acclimatized for about a week befoeetiteatments. They were kept in cages in the &bor and fed
with livestock feed obtained from NIMR and with wa&d libitum.

Induction of arthritis in mice and the effects of he plants leaf methanolic extract

Arthritis was induced in mice with formaldehyde aating to the method used by [9]. The mice, eacth \ah
average weight of 30g, were divided into four guamely: test, standard, control and normal groAphritis
was induced in all mice, except those in the nomgnalip, by injecting 0.2ml of 2% (v/v) formaldehyda the first
and third day into the left hind foot paw, just bath the plantar aponeurosis. The “normal” micesvigjected with
0.02ml of normal saline solution. Arthritis in th@ice was assayed by two methods. The first metheadlved an
assay for paw oedema by measuring paw thicknessebafd at intervals after injection of formaldedydhe other
method involved the assay of two serum enzyme ideSv serum alanine aminotranferse (ALT) and asper
aminotransferase (AST).
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The test animals were orally administered once yy fta seven days, with 200mg/kg plant methanoktraet
suspended in 0.5%carboxymethyl cellulose (CMC). $tamdard groups of animals were each administertd
20mg/kg indomethacin (indocid) suspended in 0.5%QCKlontrol mice were administered with 0.5% CMCn&lo
The normal groups of animals were not induced waithritis and were not subjected to any specidltogatments.
All the special feeding treatments were in addittontheir normal feeding regime. These experimemtse
replicated.

Assay of serum AST and ALT

At the end of the seven days treatment periodirtise were anaesthetized with chloroform and thieiodb obtained
through cardiac puncture. The blood was alloweddband the serum separated by centrifugationrefréigerated
centrifuge. The sera from all the four mice in egcbup were pooled. Serum AST and ALT were assatg
RANDOX kits. The assays were carried out followthg instruction manuals in the assay kits.

RESULTS

Effects of O. gratissmum, J. curcas and S. scabrum leaf methanolic extracts on mice paw oedema

Injection of formaldehyde into the paw of the miised paw oedema as shown by a substantial ieciregaw
thickness (Figure 1). The figure compares the gaekhess in mice injected with formaldehyde witle ttontrol
mice injected with normal saline.
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Figure 1: Effects of 2% formaldehyde and Normal sahe on the left hind paw thickness in mice

J. curcas leaf methanolic (200mg/kg) extract reduced pawkiiéss in formaldehyde induced arthritic mice toub
10% by 6hrs and 2.5% by 24 hours (Figure 2A). Siryl oral administration o®. gratissimum leaf methanolic
extract to formaldehyde induced arthritic mice restlithe paw oedema to about 61% within 24 hougu(Ei2B);
while S. scabrum leaf methanolic extract decreased the paw thicktesabout 70% by 24 hours (Figure 2C).
Furthermore, 24 hours after the administrationhef keaves extracts the effects of the methanolicaets were
comparable to the effect of indomethacin adminéstdo the mice at a concentration of 20mg/kg as seéigures
2A, 2B and 2C.
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Figure 2: Effects ofJ. curcas (A), O. gratissimum (B) and S. scabrum (C) methanolic extracts and indomethacin on paw tlskness in
formaldehyde-induced inflammation in mice
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Figure 3: Effects ofJ. curcas (A), O. gratissmum (B) and S. scabrum (C) methanolic extracts and indomethacin on alania
aminotransferase (ALT) and aspartate aminotransferae (AST) in formaldehyde-induced inflammation in mée
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Effects of O. gratissmum, J. curcas and S. scabrum leaf methanolic extracts on serum ALT and AST of
formaldehyde induced arthritic mice

Figure 3 shows a typical set of results obtainesgtrwkerum ALT and AST activities were determinedtia

formaldehyde-induced arthritic mice. Mice which wenjected with formaldehyde but which received plant

extract were the controls and their enzymatic #éms/ were equated to a hundred percent. Normak miere
neither injected with formaldehyde nor treated vtk plant extract. Their enzyme activities therefoonstituted
the basal serum ALT and AST activities in the mitean be seen from figure 3 that the enzymativigies in the

control mice are much higher than the basal ams/ghowing that the induced arthritis in the niesbto increased
serum ALT and AST. When th& curcas extract was administered to the formaldehyde-ieduarthritic mice,
serum ALT activity of the mice was substantiallydueed to 31+6% of the control, while AST activityasv
moderately reduced to 78+8% of the control (FigRA.

Oral administration oO. gratissimum leaf methanolic extract to formaldehyde-inducetirétic mice also caused a
moderate reduction in ALT and AST activities comgghto the control (Figure 3b). The ALT activity wiasiuced
to 56x£6% of the control, while AST was reduced 4a&4% of the control.

Administration ofS. scabrum leaf methanolic extract also moderately reducedrseALT concentration (55+2% of
control), but the serum AST concentration was aiityhtly reduced (94+2% of control) (Figure 3C).

DISCUSSION

The results showed that injection of formaldehyate the mice paw caused paw edema as shown byasedepaw
thickness (Figure 1 & 2) and increase in the setoncentrations of alanine aminotransferase (ALT) aspartate
aminotransferase (AST) (Figure 3), comparing therimal’ and ‘control’ groups. These increases werersed by
oral administration ofO. gratissmum, J. curcas and S. scabrum methanolic leaf extracts, although to different
extent.

Increase in the serum concentration of ALT is iatlie of damage to some tissues, especially thes,lias the
enzyme is largely found in the liver. Such damaaeses the release of the enzyme from the damagisdnte the
serum. Similarly, AST is an intracellular enzymeifid in a variety of tissues, which include thedjyeeart, muscle,
kidney and brain. Damage to any of these tissuesesathe release of the enzyme into the serum, 8huscrease
in the serum level of either ALT or AST is indiocai of tissue damage [26, 27]. The increase in thtieithes of
ALT and AST in formaldehyde-induced arthritic misgherefore not surprising, as inflammation iswndo cause
tissue damage. The reduction of these enzymesitedito normal or below normal value in the atibrimice
administered with the plant methanolic leaf exsastrongly indicates the presence of anti-inflanomat
components in these extracts. Comparing the reefiltise three plants investigated, when ALT acyivand paw
oedema are considerel curcas apparently has the highest anti-inflammatory dtgtiwhile O. gratissimum andS.
scabrum exhibited comparable moderate activities. Howevle, serum AST concentration @. gratissmum
treated mice was lower than in those treated Jitburcas; treatment withS. scabrum resulted in only a slight
decrease in serum AST activity.

It may be noted that ALT has been shown to be arapecific and sensitive indicator of liver injuhan AST in
some animals [27]. Thus the ALT results obtainethwhese three plant extracts may be reflecting tetative
hepatoprotective activities while the AST resulteynmbe reflecting the relative effects of these aoty on
extrahepatic tissues. Overall, from these resitltan be concluded thdt curcas leaf methanolic extract exhibited
the highest anti-inflammatory activity, followed Ry gratissimum while S. scabrum has the least anti-inflammatory
activity.

It has been reported that reactive oxygen spe&E&sS] such as superoxide anion and hydroxyl radgascipate
in inflammatory processes in tissues. Thereforeptbals which have scavenging activities towardsé¢hradicals
have potentials for the treatment of inflammatoiyedses. It may be noted tke gratissimum leaf methanolic
extract possesses strong antioxidant activity [#¥8jrk in our laboratory also showed tlaturcas andS. scabrum
extracts contain strong antioxidant activity.

Evidence suggests that prostaglandins are invalvete processes of inflammation. Cyclooxygenag€@X-1)
and cyclooxygenase-2 (COX-2) are enzymes involvedpiostaglandin and thromboxane synthesis (from
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arachidonic acid) in different tissues [28]. Thasdic NSAIDS act as non-selective inhibitors of GDAnd COX-
2, thus alleviating inflammation [29]. It is posklihat the anti-inflammatory component@f gratissimum leaves
may also act by inhibiting prostaglandin synth@sithe arthritic mice. Such anti-inflammatory compat may be a
regulatory factor in prostaglandin synthesis aspbgsible presence of prostaglandin synthetas® gratissimum
leaves has been reported [16].

Although S scabrum, at the administered concentration (200mg/kg) sekeno exhibit only a moderate anti-
inflammatory activity, since it is a vegetable whican be consumed in large quantity, it is posgtidé such large
quantity may lead to higher anti-inflammatory aitiv

CONCLUSION

O. gratissimum, J. curcas andS. scabrum leaf methanolic extracts all have some anti-inflatory activities but to
different extentJ. curcas apparently exhibited the highest anti-inflammatacyivity, while S. scabrum exhibited
the least. However, sinc® scabrum is normally a vegetable eaten as part of humaty dg moderate anti-
inflammatory activity may nevertheless be therajgelly important.
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