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Summary: Tridax procumbens, is a common annual weed in the West African sub-region and
other tropical zones of the world and is known as “coat buttons” Traditional medical
practitioners (TMPs) and the native pcoples of these areas use the leaves of the plant as a
remedy against several ailments ranging from conjunctivitis, diarrhoea, and dysentery to wound
healing and related inflammatory conditions. Preliminary radical scavenging screenings proved
positive and prompted further investigations info its anti-oxidant and anti-inflammatory
activitics. This, then necessitated the use of DPPH (2,2-diphenvl-1-picrylhydrazyl hydrate} and
HET-CAM (Hen's egg chorioallanthoic membrane) assays to investigate the radical scavenging
and anti-inflammatory potentials of the plant. The results indicated that the chloroform (CHL)
and the aqueous (AQU) fractions had the highest and the Towest 50 % inhibitory concentration
of free radical oxidative species (FROS) at 1.92 and 4.22pg/mL in the DPPH assay. The HET-
CAM (Hen’s eggs test on choricallanthoic membrane) assay, a novel assay for anti-
inflammatory evaluation revealed the ethylacetate (ETA) fraction as the most active: 96%:
“very strong effect” in terms of 'restoratign of an induced inflammatory condition, while the
cthanol extract (ETH) showed 92%: “strong effect”. The aqueous (AQU), the Hexane (HEX)
and the chloroform (CHL) fractions displayed a below 25 % inhibition. Serial dilutions of the
most active fraction: the cthvlacetate fraction (ETA) revealed a dose dependent trend. Chemical
analysis of the whole plant showed the presence of flavonoids and alkaloids in the chioroform S
(CHL) and ethylacetate (ETA) fractions. Interestingly, these classes of natural products have :
becn implicated in radical scavenging and inflammation activitics in other studies and it is
therefore probable that, they may be playing similar functions in Tridax procumbens and
consequently would have justified its uses in traditional medical practices,
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Introduction

Numerous pathological events  including
inflammation processes arc associated with the
generation of reactive oxidative species {ROS) and
consequently the induction of scveral chain reactions
among them, lipid peroxidation and others (Cross, et al.,
1987y, Reactive oxidative species (ROS) are either
generated by cellular metabolisms such as glycolysis,
mitochondial respiration. and xenobiotic detoxification

or by exogenous factors such as ionizing radiations or
chemical compounds performing red-ox reactions. Some
ROS are extremely reactive and thevefore interact with
some “vital” macromolecules including lipids, nucleic
acids and proteins. The cells have numerous defense
svstetns 1o counteract the deleterious effects of ROS and
small molecudes such as gluthathion, alpha tocopherol,
melanine, vitamins C and A are anti-oxidants in the celis.
However, when they are unchecked by the biological
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system, they can be involved in the oxidation of low-

density lpoproteins (LDL)  with direct unplication o
atherogenesis (Grassipan, ¢t al, 2001 In addinen frv;.e: B

radicals are involved in numerous skin disgases,
especially  inflaimmation  reactions,  photosencscence
feading 1o ageing and parasitic infections. {Becker, et al,

1994). These reactive oxidative species arc also a great
concern for the food indusiies as they canse great

deteriomtion thereby iimiting the shell life of fresh and
processed food siuffs. Recently, some sypthetic sati-
oxidants such as butylated Eadmyfmiumb (BUT} and
butylated hyvdroxyanisole (BHA) have been suspected 1o
be dangerous fo human health {Sa{cr et al, 1999y
Therefore, there is an arg&::m ﬂecd 0 search for novel
anti-oxidants from matural sources which could be used
in medicine and v the food industries as dictary
supplerients and additives {o nutricenticats {Thomas and
Wade, 2001y, It is estimated that about 400,000 planis
grace the carth and igss than 0.3 % have been studicd

exhaustively  fur their chcmts::ai {mmpﬁ}sﬁzsn am‘i_

medicinal  value (Hesiuimaﬁr ?99?} Moreover, a
number of studies have soggésied thal,
compounds, alkaloids and other bio-active ingredients
present in e plams have radical scav enging activities
and they may inferact directiy with specific system
mechanisms and nduce an amhnﬁamfﬁawﬁ TESPONSE

(Ferrandiz and Alcaraz, 1991), One such plant is Tridax
procumbens {Asteraceag) commonly known as “Coat

buttons” and “Avara-utimie-nse” in [hibio tribe {southern
Nigeria) . The plant is a mugh hairy annpal hetb with
weak, tratling branches up o 4{3‘,;‘:; high, the leaves are
simple, oppostte, ovate or broadiy fanceolate with a
pointed apex. The plant is ised tmdm{}naih for fever,
cough, skin infoctions and wounis {Ah arad Earla, 2000,
Etukudo, 2000). The sfféctiveness of the plnt 1o remedy
ailment conditions ia tado-madical practices may fiot be
unconnected with the atural prodncis present it the
plant and their abilities o act as radical akdxcng,eza ‘For
these reasons, it was therefore reasonable o mvestigate
the tadical scavenging and anti-inflammatory activiiics
of Tridax procumbens.

Materials end Methods:

Cellection, ;"m{essm s qred Shvinchemical soreening

The plant, Tridar  procumbens was  collected  w
September 2001in Uvo focal goveriment of Akwa-lbom

‘State. Nigeria, It was identified snd autlicntidated by the

taxoriopmist of Eih_ij ;}J’Emu;{ of Pharmacognosy of the
Upiversity’ of U¥s, where al ‘a{}isf”}‘!{:f SPCCImEn was
dew:gzivd 1 kp of the whole fresh gﬂam wors extracted
in 96 % cthanoi by {:-»ﬂ,é}idil@il for 77 hours, The brown
orzanic phase was Til tered’ with ‘Mméz‘mxa paper Wo 1L

concentrated in-vacue and free se-dried. The powder
exiracl was treaied and analvzed Tor the presende of
otherwise of bio-active c;&grzp{mf:z}is; i.i?éii‘zg standard
methods (Harborne 2‘3%‘} asid assaved. The omde exiract
wag laler successevely axiraciod mm n-hesane (HEXD
chioroforay tUHLY, ah}im,d«zh, (ET AL n-bujanol (BUT

Exg}in,m ic

and aqueous {AQU) fractions.” The different portions

-were processed and weighed.to evaluate their yields.

_ Anti-oxidant activity: DPPIH assay-

" Rapid TLC screening for anti-oxidant activity:

The freeze-dried powder was dissolved in methanol (100
- %) and spotted. on silica. gel sheets and. developed in

methanol/cthylacetate (2 1 viv).  The plates were air-
dried and spraved with 0.2 % solution of the stable
DPPH  (2.2-diphenyl-Ipicrythydrazy]l hvdrate) radical
(Bondet, 1997, Kirby and Smith, 1997) and visualized
for the presence of white-like spots indicating anti-
oxidant positive respansc:s

DPPH assay '

The assay w:;zs carried out using the method
described by Bondet, 1997, Kirby and Smith, 1997. 50
pg of the crude extract and varicus fractions were mixed
with 5ml of a 0.004 % methanol solution of DPPH. After
an mcubatmn period of 30 min, the absorbency of the
sample was read at 512 nm using a JASCO 7800
spectrophotormeter. Ascorbic acid (ACA) anci vitamin A

~ (VTA) were used as positive comrols

iﬁ!:»mﬂammamn’ activity
HET-CAM assay: Hen's egg chorivallanthoic
membrane was used with m@dificamms

a Phase 1; Pellet preparation. 5 mg sodinm dodecy! sulfate
(8DS) was dissolved with or withott 50 mg test extract
Cer fractions or ‘5 mg ‘of controls (h}drocomsene

phcn}Ibma?onc) in 1 mi of & hot (about 60 °C) 2.5 %

~ agarose solution. 10 pi of these gelling soiuuons were

used for the assay (Dﬁbson 1990).

Phase. 2: Execution. The methods described by D’ Arcy
and Howard, 1967 and Marchesan et al., 1999 were used
with modifications. The femie hen’s eggs  were
incubated for 65-70 hours at 37 °C and a relative
hinidity of 80 %. The eggs were piaced ins & horizontal

~ position and rotated several times. They were opened on

the samb end for the aspimation of 10 ml of albumin from

‘the hole on the pointed end. At two-thinds of the height

from the pointed end, the eggs were traced with a scalpel
and afier that the shells were removed with forceps. The
aperture was covered with Kecp fresh papers and the
eggs were incubated at 37°C at a relative humidity of 80
% for 75 hours. Gne pellet per egg was put on the formed
chorioallanthoic membrane (CAM), which was “about 2
am in diameter, The eggs wére incubated for 1 day and
then evaluated. For cvery test,’ 10-15cges v&cre atilized.
To cvaluate the eifects. as posxmf: 1mzauon “controls,
CAMs were treated with SDS only. As positive controls,

 hvdrocortisone  and plienyibutazone were tested at a

concentration of 72.5 pg/peilet in the presence of SDS at
a comcentration of S{J pg/pellet. As'a negative control the
crude extract was assaved at a concentration of 300
wg/mb without SDS. As a blank CAM were treated with
agarose solufion only.

The inlubition or otherwise of the membrane irritation
was observed. A positive effect, corresponding 1o anti-
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mbammatory. activity exists if . the wumation of the
membrane induced by SDS decreases and the biood
vessel net appear normal. The number of experiments
with a posifive cffect was given in percentage, indicating

the level of anti-inflammatory cffect.

Results
Plant materials, processing and pintochemical studies
The plant materials used in this stndy were
wentificd, authenticated and coliected properly bearing
in mind and obscrving basic guides in plant collection.
The solvents and reagents uscd were of analyvtical grade.
Phyvtochemical investigations 1o identify the secondary
plant metabolites or potential bic-active ingredients wore
carried oul on the ethanol extract using standard
guidelines described by Harborne, (1984), They reveated
the presence of lannins, cardiac glycosides. flavonoids in
good amounts and alkaloids as shown by the intensity of
the precipitate and or color reactions as the case was,
however a flavonoid has been identified and isolated
before from this plant (All and Earla, 2000}, The absence
of phlobatannins, anthraquinones and saponins were
noticed and recorded, Nevertheless, naturmal products
such as 1annins and some flavonoids being polyphenols
may be acting in the plant as radical scavengers and
therefore could be implicated in the curative and/or
management of many ailments such as nflammations.
atheroclerosis  and wound healing. Morcover, these
groups of compounds were found in large quantities.
Successive partitioning of the crude cthanol extract into
its eluotropic fractions vielded tn w/w n-hexanc (HEX):
21%, chloroform (CHL): 27%, cthylacetate (ETA): 16%.
n-butanol (BUTY: 13% and aquéous (AQUY: 23%. The
chloroforn and the butanol fractions gave the highest
and the lowest vield respectivaly (Figure 1) :

Figure 1. Yields of the purified fractions
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Figure 2: DPPH assay: Radical scavenger activity
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DPPH assay: Radical scavenging.

The crude cthanol extract of the whole plamt and
its successive portions were assaved to cvaluaie their
potential as scavenger of free radicals which dre the
origin of free radical oxidative stress (FROS) foand to be
fundamental in the pathogenesis of several conditions
such as hypertension. artheroclerosis, diabetes melfitus,
AIDS and skin problems such as acceleration of skin
ageing and formation of pre-cancerous and cancerous
lesions (Bonina, ef «l. 1998 and Clostre, 19993
Therefore using a combination of chromatographic and
spectrophotometric analvses, the c¢hloroform  Fraction
(CHL) displayed the best prospect in respect to the
mumnber and quality of DPPH positive spots and the 50 %
inhibition coneentration (ICsy 1.92 pg/mi), indicating its
radical scavenging potential. The “mother” cthanol
extract gave an 1Cs 0 240 pe/ml, the lowest, 3G %
mhibittén was found in the agueous (AQUY and n-
butano! (BUT) fractions with a0 4.22 wgiml and 10,
o 364 pg/inl receptively (Figure 23, These resulis were
comparabie to standard mdical scavenger agents. used in
the study such as ascorbic (ACA) acid and vitamin A
{(VTA) which displaved 1T - 0.81 ug/mi and 1Ce, 0 L1
pg/ml respectively. The chloroform (CHL) with e
highest 30 % uwhibition and the cothyvlacctaie (ETA)
fractions were subsequently investigated for the presence
of Bio-active ingredicnts contained therein {Harborne,
1985y and obvicusly were found (o contain medium
polar naiural products such as alkaloids and favonowds.
These products  have boen  implicaied v madhcal
scavenging activinies in other studics (Fuimio of ol 1996,
Yokozawa, ¢ al. 1997, Jonhson and Loo. 2000) and
consequently could contntbute in pallinting the conditions
for whicl the plant is used in  trado-medical practices,
These conditions are free radical gencrated pathologicsl
comditions such as inflanmnation. wounds, oe. The
spectrumn produced by the cthanol and chlofoform
fractions  may also be interesting to the nutriccuticn:s,
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food and spice industries, where the need for substitules
to butylated hydroxyvtoluene (BHT) and butviated
hydroxyanisole (BHAY arc in great demand This could
only be achieved by furthering this study to the isolation
and characterization of the alkaloids and ﬂavonmds
therein,

HET-CAM assay: In-vive Anti-inflammatory activity

HET-CAM assay, is a novel model for ant-
mflammatory  assay. The method usés the highly
vascularized Hen’s egg choricalianthoic membrane as
the biological test surface. The ethanol extract and ifs
successive purified fractions. were assaved at 300
pg/pellet to idemtify the most active fraction: An
inflammatory condition was induced by sodiwm dodecyt
sulpliate (SDS) at 50ug/pellet and was observed after 24
hours #In {his peculiar condition, the blood vessels form a
star-like picture around-the gransioma. The inhibition of
the inflammalory condition was found to be over 90 %
for the cthanct (ETH) extract and ethyvlacetate (ETA)
fractions at 97 and 96 % respectively and were graded as
“strong” and “very strong” according te Marchesan ot
al., (1999} scale. The second most active fraction was n-
butancl (BUT) -at 35 % “weak effect”. The other
fractions: aqueous (AQU) and n-hexane

Figure 3: HETCAM assay: Anti-inflammatory resulis
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Figure 4. HET-CAM assay: Anti-inflammmatory resulits
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(HEX} recorded 20 % each while the chloroform
fraction (CHL) bad 24% and stood in the “very week
effect” inhibition one. These resulis were compared 1o
the restorative potential of  the  standard  anti-

“moderate  polar  nataral

inflammatory drugs such as hydrocortisone (HDC) and
phenoxy butazone (PBT) at 80 and 75 % inhibition
(Figure 3). The cthylacetate (ETA) fraction was later,
serially diluted between 500 and 72.5 pg/pellet, to find
out the spectrmn of the whole fraction and the extent of
the inhibition. The resulis revealed a dose dependant
trend (figure 4). with 94, 88,70 and 45 % inhibition at
500, 250, 125 and 72.5 ug/peliet respectively. Since the
most active fracton in tespect to this assay was
ethylacetate (ETA) fraction and was found 10 contain
products:  alkaloids  and
flavonoids as earlier indicated in this study. These
bioactive natwral principles have been implicated in

‘mechanistis  counteracting reactive oxidative species

(ROS) indicted in the pathogenesis of mﬁammanon and
related ailments in biological systems. From the present

“research, it is therefore probable thai the plant Tridax

procumbens is in’ such line as a pamacea against
inflammatory conditions and other ajlments claimed in
traditional medical practices.
Conclm;on

Chemical amalysis of the ethanol extfact was
found to contain tanning, cardiac glycosides. flavonoids
and alkaloids. The punified chioroform (CHL) and

" ethyvlaceiate (ETA) fractions contained

of seriully diluted ETA fraction

only flavonoids and alkaloids. The DPPH assay revealed
the chioroform fraction, to have the highest radical
scavenger activity at ICsy 1.92 pg/mi and the HETCAM
displayed a restorative potential of inflammation at 96%
for the ethy lacetate  fraction (ETA). The'  active

Cingrediénts in the plant and the activities observed may

be plaving a vital role in relation to the uses of Tridax
procumbens i traditional medical practices (TMPs),
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