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ABSTRACT

Nine aqueous extracts of plant leaves from theigfiles were evaluated agairOesaphagustomum
dentatumsensitive (ODSENSs) larvae for their anthelmintifeefs. The plant species evaluated w
Ananas comosusChrysophyllum cainito,Gliriciia sepium, Annona squamosa, Moringa oleifi
Tinospora rumphiiBoerl Azadirachta indica, Trichantera giganteand Leuacaena leucocephi. The
leaves of the plants gathered from Camiling, TaRtdlippines, were dried under room temperature
30 days and then ground. Agueous extracts of thlase leaves were prepared using migration buln
vitro migration and inhibition assays ve used to evaluate the anthelmintic activity agaéxsheathe
third stage larvae dbesophagustomum dentati The experiments were put in-2&ll plates at room
temperature with four replications per treatmemgiglifferent concentrations of 1, 2.5 and 10 mg/ml.
About 120 larvae per well were deposited on a lemigration apparatus consisting of @& nylon mest
filters and incubated 20 hours under differenttiresmts and another 2 hours to allow the migratib
active motile larvae. The evalion criteria were based on the average numbenshilbited larvae unde
the different treatments. The percentage inhibitimare statistically analyzed using T-Way ANOVA
(P=<.0001) of the Graph Pad Prizm software (V5 San ®i€gp). The most effectiveeaves with their
highest inhibition level were frorAnanas comosugineapple, 86.50%)Gliricidia sepiun (madre de
cacao, 84.50%)Chrysophyllum cainii (star apple, 83.75%),Moringa oleifera(horseradis,58.75%),
Annona squamosgsweet sop, 56.00¢, Tinospora rumphiiBoerl ( WMakabuhay, 55.75%), at
Azadirachta indicdNeem, 51.50%), whereby extremely significar<0.001) effect againO. dentatum
larvae. Two leaves extracts, frcTrichantera giganteandLeuacaena leucocephe have no significant
effect onO. dentaturmarvae.The larval migration assay allows initial studiestbe anthelmintic effect
of the herbs.

Keywords:plant leaves, anthelmintic property, inhibitionagsPhilippine

ABSTRAK

Sembilan ekstrak air daun tanaman dari Filipinaaigasi terhadap sensitifitas larOesaphagustomum
dentatunyang mempengaruhi anthelmintik. Spesies tanamag dé&evaluasi adalaAnanas comosus
Chrysophyllum cainito, Gliricidia sepium, Annonauamosi, Moringa oleifera, Tinospora rumpt
Boerl, Azadirachta indica, Trichantera gigan dan Leuacaena leucocephi. Daun tanaman
dikumpulkan dari Camiling, Tarlac, Filipina, dikegkan selama 30 hari dalam suhu kamar
kemudian ditumbuk. Ekstrak air dedaun tanaman tersebut disiapkan menggunakan bunifgrasi.
Migrasi in vitro dan uji penghambatan dilakukanukntnengetahui aktivitas antelmintik terhadap le
tahap ketigaOesophagustomum dentati Eksperimen dilakukan dalam 2&muranplate pada suhu
kamar dengan empat replikasi per perlakuan menggnniadnsentrasi yang berbeda dari 1-, 5 dan
10 mg / ml. Sekitar 120 larva per sumur diendapaata peralatan migrasi larva yang terdiri darj&0
filter mesh nilon dan diinkubasi 20 jam dengan gkuan berbeda dan 2 jam lagi untuk memungkir
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migrasi larva motil aktif. Kriteria evaluasi didakan pada jumlah rata-rata larva yang dihambatdigh
perlakuan yang berbeda. Penghambatan persentasaisigasecara statistik menggunakan Two-Way
ANOVA (P =<,0001) menggunakasoftwareGraph Pad Prizm (V5 San Diego, Ca). Daun yang galin
efektif dengan tingkat penghambatan tertinggi tardari Ananas comosuganas, 86,50%)Gliricidia
sepium(daun Gamal, 84,50%hrysophyllum cainito/daun sawo duren, 83,75%yloringa oleifera
(daun kelor, 58,75%)Annona squamosédaun srikaya, 56,00%),inospora rumphii Boe(Bratawali,
55,75%), danAzadirachta indica(daun mimba, 51,50%), semuanya menunjukkan efelg ysangat
signifikan (R0,001) terhadap larv®. dentatum Dua ekstrak daun yaitlirichantera gigante@aun
cemara raja) daheuacaena leucocephdttaun lamtoro) tidak berpengaruh signifikan teripatiavaO.
dentatum Uji migrasi larva memungkinkan studi awal tentafigk anthelmintik dari herbal

Kata kunci daun tanaman, antihelmintik, uji penghambatarpifa

INTRODUCTION MATERIAL AND METHO DS

The high cost of conventionalPlant leaves
anthelmintic drugs and the development

¢ anthelmint ot lead he-— Plants leaves were collected fresh,
orantheimintic resistance lead researc edirectly from naturally grown plants in
to evaluate the different plants as a

ternati ; ; nthelminti Camiling, Tarlac, Philippines during the
alternative - - source = of - antn€imintics,, oy sa350n (July and August). Leaves
especially in tropical countries where

lants abound th hout th were dried for 30 days under room
many pran's eoun roughout the yeatemperature and then sent to lowa State
The use of plants and plant extracts as

possible source of University with an approved permit. The

wral anthelmintics h ved plant leaves were taxonomically identified
hatural anthelmintics has - received  Mofys Apnanas  comosus, Chrysophyllum
interest in the present years.

Th £ medicinal olants for th cainito, Gliricidia sepium, Annona
€ Use of medicinal piants for Esquamosa, Moringa oleifera, Tinospora
prevention and treatment of gastro

; . " : I8 "rumphii - Boerl, Azadirachta indica,
intestinal parasitism has its origin in

th eri dici Ath iad ITrichantera gigantea and Leuacaena
ethnoveterinary medicine (Athanasia OIeucocephala.The scientific nhames and
et al, 2007). For ages, plants have bee

D X common names are summarizedTiable
used to control parasitism, and in man

countries of the world, they are still usea”
for this purpose. There have been reporg; :
around the world about the use of plantlzIant extract preparations
for their anthelmintic properties to treat The leaves were ground using an
human and animal parasitic infectiorOster® processor at high speed for two
(Bahaud,et al, 2006; Lopez-Arochet al, minutes and stored in 50 ml falcon tubes
2008; Mali and Mehta, 2008; Bachaga until later use. One gram of leaves of each
al, 2009; Marie-Magdeleinegt al, 2010; species were suspended in 20 ml of
Narojini et al,2011; Rabiu and Subhasishmigration buffer and were shaken for 24
2011; Reuberet al, 2011; Deb Roet al, hours using an Orbit1000® (Labnet Intl).
2012; Getachewt al,2012 and Ferreirat The aqueous solution was then extracted
al, 2013). The aim of this study was to tesusing 20um nylon mesh (Elko®) filters
anthelmintic effects of nine plantsthus making the stock solution in
aqueous extracts from the Philippinegquivalent to 0.05 g/ml concentration.
under controlled experimental conditions.Each treatment was prepared adding 0.2
ml, 0.5 ml, Iml and 2 ml and up to 10 ml
of the  migration buffer.  The
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concentrations were prepared at 1 mg, 2consisting of 20um nylon mesh filters
mg, 5 mg and 10 mg/ml, respectively. (Elko®) in a 24-well plate (Corning®,
Corning, NY) and incubated for another 2
Oesophagustomum dentatum L3 hours to allow migration/inhibition of the
L3 active, motile larvae. After 2 hour
migration periods, the larvae were washed
with migration buffer into 3.5 cm
petridishes . Both the number of migrated
larvae from the 24-well plate and inhibited
larvae from the dishes were recorded
under a microscope (Nikon TMS™, MVI,
Avon, MA), as well as the total number of
larvae. The evaluation criteria were based
on the average number of inhibited larvae
gnder the different treatments. The

The Oesophagustomum dentatun
larvae were obtained by fecal culture
The feces were mixed daily with wooder
spatulas and incubated for 6 days t
promote egg hatching and the
development of t.infective larvae. The L
larvae were recovered using the Baerms
funnel technique, and filtered and washe
by centrifuging in 40%
sucrose.Afterwards, they were re
suspended in sterile distilled water an
stored in culture flasks and maintained i
a low temperature Incubator™ (FiShe€ o innipited = No. of inhibited larv
SC|ent|f|C) at 10% Total No. of Larva X100

For exsheathment, the larvae were
placed in sterile water in a5 ml Falcon®_ . . :
tube with one ml of 10% of sodiumSt"j‘t'St'C"jII analysis
hypochlorite (Vertex CSS-5 Bleach®, St. Data were statistically analyzed
Louis, MO) for 5-8 minutes at roomusing Two-Way ANOVA (P=.0001) of
temperature or as soon as 90-95% of thke Graph Pad Prizm software (V5 San
larvae were exsheathed when seen undeDa&go, Ca). The differences between the
microscope (Nikon TMS™, MVI, Avon, negative control and each of the
Ma.). The mixture was spun (Eppendorfreatments were analyzed using the
Centrifuge 5415, Brinkmann™) at 31,00Bonferroni post-test.
rom for 2 minutes, rinsed and re-

ormula was:

suspended in sterile water. RESUL TS AND DI SCUSSION
Anthelmintic Activity: Larval Table 1 shows the mean percentage
migration assay inhibition to various concentrations of

For the larval migration assay, thenine different species aqueous leaves
procedure of Nagamoret al (2013) was extracts after 20 hours of exposureQo
used. The concentrations of the larvadentatum exsheathed larvae. At the
were at 120 larvae/well. After the larvaehighest leaf extracts concentration of
were exsheathed, they were re-suspend10mg/ml, Ananas cComosus
in appropriate positive and negativdpineapple)leaves produced the highest
control drugs and with the different leave$hhibition — of  86.50%  (R0.0001),
extracts in aqueous solution agompared tdGliricidia sepium(gliciridia)
concentrations of 1mg/ml, 2.5 mg/ml, fat 84.50% andChrysophyllum cainito
mg/ml and 10 mg/ml, and then incubate(star ~ applegt  83.75% inhibition
at room temperature (25-30) for 20 (P<0.0001). At the same level of
hour treatment exposure time periods. concentration, three other plant extracts,

After twenty hours, the larvae wereAnnona squamosad 56.00% (R0.001)

added to the migration apparatughhibited larvae in the migration assay,
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Moringa oleiferawith 58.75% (R0.001) condensed tannins on livestock are the
andTinospora rumphiBoerl with 55.75% reduction of the detrimental effects of
(P<0.001). parasitism in grazing livestock (Hoste,
Ananas Comosus and al, 2006). The consumption of high
Chrysophyllum cainito showed very concentration of condensed tanning%
significant effects even when given at @ DM) has been associated with
lower concentration of 1 mg/ml, withdetrimental effects of ruminants such as
49.25% (R0.001) and 47.75 % ®.001) reduction of food intake, growth inhibition
inhibition, respectively (Figure 1). With and interference with the morphology and
the study done by Fernandetzal (2013), the proteolytic activity of microbes in the
Chrysophyllum cainitoextract was mixed rumen. Low and moderate concentrations
with other two leaves extracts, makabuhagf condensed tannins§% of DM) have
(Tinospora rumph), and makahiya resulted in positive effects in the
(Mimosa pudica Ethanol was the bestherbivores like increased growth and
solvent to extract the bioactiveincreased milk production (Mingt al,
components of the three plants. Eight2003; Waghorn and McNabb, 2003).
percent (80%) of Haemonchus Pineapple leaves have previously
contortuslarvae died 30 minutes afterbeen wused in the Philippines as
exposure with the cocktail.Likewise, in aanthelmintic preparations for livestock
number of tests, tannins were reported i@ovellanos, 1997; Baldo, 2001).
the phytochemical analysis @. cainito According to Githiori (2004) and Debnath
as being responsible for its observedt al (2013) the pineapple plant contains
anthelmintic effects (Fernandeet al, cysteine proteases (bromelain), have been
2013). The beneficial effects ofreported to have anthelmintic properties.

Tablel. List of medicinal plants used vitro for anthelmintic evaluation againdt dentatum:their
common name and scientific names
Scientific Name Common Name
Ananas comosus Pineapple (Engl); Pina (Spanish); Abacaxi (PortsglieAnnachi pazham
(Tamil); Nanas (Malay); Aananas (Many languages)
Chrysophyllum cainito | Caimito (Tag., Span.), Cainito (Engl.) Star ap@tr plum (Engl.) Niu nai

guo (Chin.)

Gliricidia sepium Madre de Cacao (Guatemala) Kakawate (Tag), Cacaariz,
Cacahnanance, Mata Raton, Madriado (Honduras)

Annona squamosa Custard apple, sugar apple, sweet sop (Englisisht&(Arabic);

Kannelappel (dutch), Atis (Tag); Attier, Cachimzanelle, pomme de
cannelle (French); Rahmapfel, Sti3sack (German);3arifa, Sitaphal
(Hindi); Buah nona, Nona sri kaya, Sri kaya (Malagy, Fan-li-chi
(Mandarin); Fructa do conde (Portuguese); Anérprey Anona blanca,
Candongo, Chirimoya, fructo do conde, pinha, sas@ni8panish); Lanang
Makkhiap, Noina (Thai); Mang cau ta, na (Vietnan)ese

Moringa oleifera Horseradish tree, Radish tree, Drumstick tree hidiié Best Friend, West
Indian ben (Engl); Bén ailé, Benzolive, Ben oléifeArbre radis du cheval
(French); Behenbaum (german); Sandalo cerulead(fifal Acacia branca,
Marungo (Portuguese); Arbol del ben, Ben, Morardoringa (Spanish);
Kachang Kelur (Malasia, Indon); Mulanggay (Tag)aKkaeng-doeng (Thai

Tinospora rumphii Heavenly elixir (Engl) Makabuhay (Tag., 1Ik.); Gjla (Ind.); Fa leng teng
Boerl (Chin.)

Azadirachta indica Neem, Nimtree, Indian Lilac, Margosa Tree, NeemlGRngl)
Trichantera gigantea | Madre de Agua (Tag), Cenicero, Tuno, Naranjillag #alo de agua (Span
Leuacaena Ipil-ipil (Tag) White Leadtree, White Popinac (EhgiSubabool (Indian)
leucocephala
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Gliricidia sepium(madre de cacao) significant effect of 41.00% inhibition at
was also active with 41.25% inhibition5mg/ml concentration &9.05). Moringa
when given at Img/ml @0.01). Its effect had been used for a wide range of various
became very significant when exposed ailments (Sreelatha and Padma, 2009).
a higher concentration of 5mg/ml, whict The different parts of this plant such as
showed 72.75% inhibition (®.001). This the leaves, seed, roots, bark, flowers and
validates the efficacy of the leaves extradruits and immature pods have been found
as it has been used in the Philippines to act as agents for the following effects:
treat external parasitism. Fresh, cleacardiac and circulatory stimulus, antiulcer,
leaves are pounded, with its juiceantispasmodic, diuretic, antihypertensive,

extracted and applied to affected animgpossess antitumor, antipyretic,
body parts, once to twice a day for onantiepileptic, antiinflammatory,

week. Fresh leaves are also used as a frecholesterol lowering, antioxidant,
feeds for deworming purposes, especiallantidiabetic, hepatoprotective,
in goats by many farmers in theantibacterial and antifungal activities, and
countryside. treatments of other various ailments in

Gliciridia was found to contain South Asia (Anwaet al,2007). Although,
40.7g of condensed tannins/kg drthere have been no report on its
matter.Tannins have been found to hawdeworming activity, results of this study
potential antidiarrheic, antidysentericfound thatMoringa has potential in this
antimutagenic, antinephritic, antioxidantregard.
antiradicular, antiviral, bactericide, Annona squamosa leaves extract
cancer-preventive, hepatoprotectiveshowed 56.00% inhibition at the highest
pesticide, psychotropic, and viricideconcentration of 10mg/ml and 48.00% at
activities (Dukeet al,1994). There is little 5mg/ml (P<0.001) againstO. dentatum
evidence of toxic effects with ruminantslarvae. This conforms with other research
fed either fresh or wilted leaves (Stewariwhere Annona squamosas found to
et al, 1996) In a reportpublished by thereduce faecal egg counts (FEC) and total
Cornell University (2009), goats safelyworm counts in  experimental lambs
consumed larger quantities of plants witl(Githiori et al, 2004).The anthelmintic
tannins than cattle and sheep becauproperties ofAnnona squamosendicated
goats have a salivary protein that binds tthe presence of phenolic compounds in its
the tannins that the other livestock lack. laqueous leaf extract (Kamaraj and
is reported in Asia thaGliciridia has Rahuman, 2011), which was observed
apparent palatability problems (Trungalso by Fereiraet al (2013) when they
1989), but farmers are continuousitested the leaves extract against eggs,
feeding it, especially in goats, because (nfective larvae and adult forms of
its availability. One advantage ofHaemonchus contortusn sheep. Plant
Gliricidia is having more biomass than phenolic compounds are diverse forms of
leucocephalgdStewartet al.1992), with proanthocyanidins and condensed tannins.
annual leaf dry matter productionThey were found to prevent bloat in cattle,
generally ranging from about 2 t/ha/yeareduce gastrointestinal nematode numbers
(Wong and Sharudin, 1986) to 2(Cand flystrike (Waghorn and McNabb,
t/halyear (Sriskandarajah, 1987). 2003).

Moringa oleifera leaves extract Tinosphora rumphiior makabuhay
showed 58.75% inhibition, a veryleaves [ag) showed 55.75% inhibition at
significant effect (R0.001) when given 10mg/ml concentration .001), an
the highest dose of 10mg/ml, and extremely significant effect, but no
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significant effectsat lower concentrationswhen applied at lower concentrations. In
againstO. dentatuniarvae. Earlier studies tropical Asia, fresh neem tree leaves were
on crude extracts ofinosphora rumphii fed to sheep, which lowered the infection
were  highly effective  againstagainstH. contortusfecalysis count (Sani,

Haemonchus larvae in vitro and in 2004). Its active compounds were found
reducing worm egg counts and wornto be a high content of condensed tannins,
numbers in sheep and goats (Sahial, which might be responsible for its

2004). anthelmintic activity (Chandrawathameit
Likewise, Azadiractha indica or al, 2002 and 2006; Githoret al, 2004;
neem tree leaves produced 51.50Costaet al, 2006). Table 2 presents a

inhibition at 10mg/ml (R0.01), a very summary of several plants used in this
significant effect, but similar toT. study as to their naturally occurring agents
rumphii, no significant effect was seenthat possess anthelmintic properties.

Table2. Aqueous leaves extracts evaluated agaistdentatum and theirmean percentages of

inhibition at different concentrations after 20 l®incubation time under room temperature.

% Mean Inhibition* at different concentrations
Treatments 1 mg/ml 2.5 mg/ml 5 mg/ml 10 mg/ml

Migration Buffer (-) Control 18.50 23.75 24.50 29.75
Levamisole (+) Control 94.97 96.00 95.50 98.75
Ananas comosus 49.25%+* 64.00*** 84.50*** 86.50***
Gliricidia sepium 41.25** 45.25** 72.75%* 84.50%**
Chrysophyllum cainito A47.75%* 52.50*** 59.75%** 83.75%**
Moringa oleifera 28.78" 35.25™ 41.00 58.75%+*
Annona squamosa 19.75" 21.00™ 48.00%+* 56.00%+*
Tinospora rumphiBoerl 11.50™ 25.75" 34.00™ 55.75%+*
Azadirachta indica 17.00™ 22.00™ 35.00™ 51.50**
Trichantera gigantea 28.50™ 31.75" 37.25" 42.25"™
Leuacaena leucocephala 5.00™ 12.50™ 18.00™ 21.75"

* Bonferroni Post tests results as compared toduative control (P value<0.01).
** Significant result at R0.001.
*** Highly significant results at R0.0001.

In the data analyses, the interactio(sweet sop, 56.00%)Tinospora rumphii
between the leaves extracts and thH&oerl (Makabuhay, 55.75%),and
concentrations used account for 5.11% (Azadirachta indica (Neem, 51.50%),
the total variance 0.0001) and was which all proved extremely significant
extremely significant. The plant leaves(P<0.001). Two plant species leaves
extracts account for 71.41% of the totsextracts, those frormirichantera gigantea

variance (R0.0001) and the and Leuacaena leucocephaf@d no
concentrations account for 15.58%significant anthelmintic effects orO.
(P<0.0001), both effects were alscdentatumarvae.

extremely significant. In summary, the The active compounds are plant
most effective plant species leaves isecondary metabolites (PSM) (Githiori et
producing the highesd. dentatumlarvae al, 2006), the plant products that have
inhibition levels were from Ananas been associated  with defensive
comosus(pineapple, 86.50%)@Gliricidia mechanisms of plants against herbivore

sepium (madre de cacao, 84.50%)grazing (Mueller-Harvey and McAllan,
Chrysophyllum  cainito (Star apple, 1992). Saponins, alkaloids, non-protein
83.75%), Moringa oleifera amino acids, tannins and other

(horseradisf®8.75%), Annona squamosa polyphenols, lignins, glycosides, are all
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PSM and some of them have bee3.37 kg of roughage and 0.90 kg fresh
considered responsible for the antilegumes (25% DM). The legume part was
parasitic effect of plants (Githiori, 2006). the replaced components by the different

Fresh roughages supplied to a 3leaves in controlling the parasites. Given
kgs goat,with 3% of its body weight dryl0 mg of leaves (DM)/ml as the effective
matter (DM) requirement, needs 0.9 keconcentration with the highest inhibition
DM a day. If the roughage to legumeteffect to larvae, in a goat’'s rumen with 3 L
ratio was 75%:25%, the DM needed focapacity, at least 151 grams of fresh
roughages was 0.67 kg and 0.22 kg fdeaves must be given daily for three
legumes. Converted the DM into frestconsecutive days to effectively control
roughage (20% DM), a goat needs aboithe parasites.

1007 MB (-) Control

Lev (+) Control

Ananas comosus
Gliciridia sepium
Chrysophyllum cainito
Moringa oleifera
Annona squamosa
Tinospora rumphii
Azadirachta indica
Trichantera gigantea
Leucaena leucocephala

% Inhibited

N
6@6\
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Q>
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Figurel. Inhibition percentage of nine aqueous leavesmaexbnOesophagostomum dentatlamvae
using larval migration assay.

CONCLUSIONS with other plant species extracts.
Furthermore, combination of DE and plant
This effort to scientifically screen |eaf extracts may worth investigation in
and evaluate the effect of medicinal plantthe future combining the mechanical
from the Philippines  documenteddamage of the parasites with the natural
statistically significant inhibition ofO. effect of some plant leaves.
dentatumlarvae by exposure to the leaf
extracts of seven of the nine plant species
examined. The results of this study
validate the traditional use of these plants
as having natural anthelmintic propertieAnwar, F., Latif, S., Ashraf, S. and A.H.
and they may be used with its Gilani. 2007. Moringa oleifera a
pharmacological potentials for veterinary food plant with multiple medicinal
health management systems, especially in uses. Phytother Res. 21(1):17-25.
developing countries where_ these plant&thanasiadou, S. Githiori, J, and |
?boun_dland the farmers typlc?lly Iacl;]the Kyriazakis. 2007. Medicinal plants
Inancia .relsourr1ces. tol routinely purc aﬁe for helminth parasite control: facts
commercial  chemical treatments. The o fiction. Animal 1(9), 1392-1400
methoc!s: of this experiment also prpwde @ The Animal Consortium
an additional resource to conduct future
Vivo investigations on other parasites and
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