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ABSTRACT

Two Philippine endemic Ficus species, Ficus casiguranensis and Ficus camarinensis (Moraceae) were tested for
their pharmacological activities. Acute oral toxicity test of the crude extracts using the OECD guidelines 425
showed their non-toxic characteristics up to 2000 mg/kg of body weight. Antimicrobial test using disc-diffusion
assay showed that the crude and semi-crude extracts of both plants were active against the Gram-positive bacteria.
The chloroform extract of F. casiguranensis was found to be active in all the organisms tested. A modified WHO
protocol for larvicidal bioassay was used to determine the larvicidal activity of the crude and semi-crude extracts of
both plants. The n-butanol extract of F. camarinensis had shown the lowest Lethal Concentration (LCsg) and LCy at
268.5 ppm and 281.4 ppm for 24 hours and 265.2 ppm and 278.6 ppm for 48 hours, respectively.
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INTRODUCTION

Dengue is an arboviral infection commonly spreaddbges mosquitoes that had infected around 2.5 billioopbe
and is currently becoming a serious health problénipengue infects an estimate of 50 million peogh@ually,
and around 500,000 cases are life-threatening. Eeigyprominent in tropical and sub-tropical coigstisuch as the
Philippines, Cambodia, Malaysia, and Vietnam. Ehiesir countries in the Western Pacific region hanare than
a million cases and almost 5,000 deaths betweegedhies 2001-2008. In 2008, the number of casedlaaths are
higher in Cambodia and Philippines compared todtier countries in the region. Dengue imposes fogmt
liability in health, economy, and society of theopke where the infection is prevalent. The estagdatount of
disability-adjusted life years (DALYS) that wastids Dengue infection in 2001 was 528 worldwide[2].

The increase in the morbidity rate of Dengue in teilippines has lead government agencies and other
organizations to devise various means of contmltime vector. One of the effective ways to contlehgue is by
destroying the larvae by the use of insecticides, the insecticides that are used today are syoth&d non-
selective which can pose danger to different ogyami as well as the environment. The toxicity oftlsgtic
insecticides and the development of resistancasadts had made it necessary to discover novettioskes and
further research on plant-based insecticides[3].

As per World Health Organization (WHO) reports, eictious diseases are responsible for over 50% sleath
worldwide, occurring mainly in tropical and develog countries[4]. Unhealthy lifestyle, stressfulitig conditions,
unhygienic and polluted environment contributesniaking humans susceptible to infections. Antibaatetrugs
used today are either synthetic or semi-synthelichvcan cause toxicity and undesirable effectditento more
complications. Poor access to modern antibiotiestduogistics and socioeconomic conditions ancetigament of
resistance of bacteria to commonly used antibiagies major problems that we face today hence tleel tfier
continuous discovery of compounds that are safectfe, and economical.
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With these rationales, there is a demand in theosliery of ways on how to combat the increasing remalb dengue
cases and infectious diseases using plant-basegcexbr compounds. Based on our literature sednehgenus
Ficus (Moraceae) species showed potential as ldatiand antimicrobial agents. Ficus species ase khown to
have antibacterial properties incluBechlamydocarpa, F. cordata, and F. odata[5-6]. andF. benghalensis andF.
sarmentosa var. henryi have shown positive larvicidal activity againstsguaito larvae[3-7]. Two of these species
worth investigating ard~icus casiguranensis Merr. and Ficus camarinensis Merr. Both are endemic to the
Philippines and no studies have been conductedryéhtis paper, we herein report the antimicrolaiadi mosquito
larvicidal activities of these twibicus species.

EXPERIMENTAL SECTION

2.1 Collection and authentication of plant materials

Fresh leaves df. casiguranensis from Casiguran, Aurora, Philippines aRdcamarinensis from Camarines Sur,
Philippineswere collected and authenticated by Dr. WilfredoVeéndivil, Curator Il at the Philippine National
Museum. A voucher specimen with control number @®A@as deposited at the Philippine National Museum.

2.2 Extraction and fractionation procedure

The fresh leaves df. casiguranensis andF. camarinensis leaves were air-dried away from direct sunlight arere
pulverized using a Wiley Mill with fine mesh. Theognd leaves (651 ¢. casiguranensis and 1122 gF.
camarinensis) were extracted exhaustively with technical grst#OH in a percolator. Each MeOH extraction was
done for 72 hours. Fdt. casiguranensis, a total of 8.3 L MeOH was used while 8.5 L wasduforF. camarinensis.

The combined filtrates were concentrated underaedipressurat temperatures below 50°C to obtain the crude
methanolic extract. The percentage yield of eadraekwas computed. The extracts were stored ighdlyt sealed
container and refrigerated.

The respective plant crude methanolic extract wapended in distilled water and partitioned usiaegame (thrice).
The hexane upper layers were collected, dried antiydrous Nz50,, and concentrated under reduced pressure to
obtain the hexane extract. The aqueous layer veasghrtitioned with CHGI(thrice). The combined organic layer
was dried with anhydrous B8O, and concentrated under reduced pressure to otitairCHC} extract. The
remaining aqueous layer was partitioned witBuOH (thrice) and the collected organic layer wascentrated
under reduced pressure.

The crude and semi-crude fractions were subjectgzhytochemical screening by thin-layer chromatphyausing
chemical spray reagents.

2.3 Acute Oral Toxicity Test (OECD guidelines 425, 2005)

Following the OECD guidelines 425 for acute oradi¢dy test using main test for extracts or cherh@mpounds
that have no established level of safe dose, tw@l2g female Swiss mice were bought at the Phiipgrood and
Drug Administration and housed at UST-RCNAS Anirklduse. According to OECD, female Swiss mice are
generally slightly more sensitive than their mateirterparts. This experiment was approved by thee@u of
Animal Industries (BAI) and given an animal reségpermit with the reference number 08-2013-43. ifliee were
acclimatized for 7 days and were given food, wedad the cages were cleaned daily. Three dosesusetkin the
experiment, 175 mg/Kg, 550 mg/Kg, 2000 mg/Kg, retipely. The methanolic extracts Bf casiguranensis andF.
camarinensis were dissolved in Tween (Polysorbate) 80. The mieee fasted 3 hours before the administration of
the extracts and 1 hour after administration. Timewnt administered was 0.4 mL which is the avexgmcity of
the stomach of the mice. The extracts were admimdtusing an oral gavage. After the administratimnanimals
were observed for 48 hours before increasing tise.do

2.4 Gross Necropsy

The female Swiss mice were brought to a licenséerivarian for gross necropsy. The mice were elitlednusing
cervical dislocation, dissected, and the organgwserved. After the observation, the organs hadody of the
mice were placed in a yellow plastic bag and disgds Research Institute for Tropical Medicine (RI)T

2.5 Antimicrobial Assay

The test organisms used in this experiment arefdhewing: Staphylococcus aureus (ATCC 25923),Bacillus
cereus (ATCC 11778),Saphylococcus epidermidis (ATCC 12228) Escherichia coli (ATCC 25922) Pseudomonas
aureginosa (ATCC 27853), andKliebsiella pneumoniae (ATCC 13883).

The Disc-Diffusion assay was used to determine thevaatobial activity of the crude and semi-crude agtrofF.
casiguranensis and F. camarinensis. Standardization was done using 0.5 Mcfarlanddjoist the turbidity of the
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inoculum. After having the same turbidity as thenstard. the inoculum was streaked onto the Muéllaten Agar.
Three sterile filter papers of 6 mm diameter (Schier & Schuell CAT number 2017-006 Grade AA disegre
saturated with 20 pL of the extract (250 mg ofthede extract dissolved in 1 mL of methanol). Aoentration of
5 mg of the extract per disc was obtained. There Sarile filter paper with the same diameter vatarated with
methanol as the negative control. After completilying the discs, the plate was inverted and intaddor 24
hours at 37°C. The zone of inhibition was measuwvgd a metric ruler (Orion) and reported as an agerof three
measurements.

2.6 Larvicidal bioassay

Third instarAedes aegypti larvae were bought in University of the Philipgn@P) department of parasitology for
the experiment. Using modified WHO guidelines farvicidal bioassay, each cup was filled with 50 oflwater
and extracts. Ten (10) larvae were placed perThp.concentration per cup was 1000 ppm, 750 ppthppén, and
250 ppm of the extract. For the positive contrdll Br Bacilus thuringensisisraelis was used and for the negative
control distilled water was used. They were obsttiased recorded after 24 and 48 hours.

2.7 Data Analysis
The data collected was calculated using probita®gjon of LGy and LG using SAS version 9.0

RESULTSAND DISCUSSION

3.1 Extraction and phytochemical screening of the plant materials

Extraction of the air-dried leaves Bf casiguranensis andF. camarinensis afforded the crude methanolic extracts in
a dark-green paste consistenycasiguranensis obtained a 15.36% vyield from based from the gddeaves while
14.62% was obtained frof camarinensis.

The crude and semi-crude extracts were then séja@ot phytochemical screening using TLC and chensigay
reagents. The results have indicated the presdniepenoids, higher alcohols and essential oigiflin-sulfuric
acid spray), steroids (acetic anhydride-sulfuriédaspray) and phenols, tannins and flavonoids gsiten
ferricyanide-ferric chloride spray).

3.2 Acute Oral Toxicity Test (OECD guideline 425, 2005)

All of the test animals survived the given doseg5(ing/Kg, 550 mg/Kg, 2000 mg/Kg) administered tenth This
concluded that both extracts are safe at 2000 mgbcty weight. A licensed veterinarian certifiedttbi@e animals
also underwent gross necropsy showing that thensrgae morphologically normal. however, the weighthe
organs were not documented by the veterinariaheaswere seen to be normal.

3.3 Antimicrobial Test

The antimicrobial disc-diffusion assay utilized shicroorganisms which are composed of three Grasitige
bacteria namely&aphylococcus aureus, Bacillus cereus, Staphylococcus epidermidis, and three Gram-negative
bacteriaEscherichia coli, Pseudomonas aeruginosa, andKlebsiella pneumoniae.

Results showed that the crude and semi-crude ¢xtwadoth plants were active against the Gramtjwesbacteria.
The chloroform extract df. casiguranensis was found to be active in all the organisms tedtising the Guideline
to Phytochemical Screening antimicrobial chaptea asference, The chloroform extractfofcasiguranensis was
very active againss. aureus (27 mm),B. cereus (30 mm),E. coli (24 mm), andK. pneumoniae (24 mm). It was
active againsS. epidermidis (14 mm), and partially active againBt aeruginosa (10 mm) To the best of our
knowledge, this is the first study on the antimimed activity of the two endemi€icus species. However, the
antimicrobial activity of someFicus species had been documented in different liteeatthe compound (9,11),
(18,19)-disecoolean-12-en-28-oic acid isolated fféicus benjamina var. comosa was discovered to be showing
significant antimicrobial activity again& typhimurium (MTCC-98), C. albicans (IAO-109), S. aureus (IAO-SA-
22),E. coli (K-12) and low activity agaings. niger (lab isolate ICAR)A. brassicola.® The recent experiment gives
a significant basis for the use of extracts fréincus chlamydorcapa and Ficus cordata for the treatment of
infections associated with the studied microorgas[8]. Ficus auriculata showed potential antibacterial activity
even though it was comparatively weaker than stahdatibiotics[9].

3.4 Larvicidal Bioassay

A modified WHO protocol was used to test for thevigidal activity of the crude and semi-crude egtsaof both
plants. The set-up used ten (10) 3rd to 4th instasquito larvae submerged in 50 mL of distilled evatvith
different concentration of the plant extract pep sxamely 1000 ppm, 750 ppm, 500 ppm, and 250 ppitihef
extract. This experiment determined thes}.@nd LGq of the extracts using a probit linear regressidme butanol
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extract ofFicus camarinensis had shown the lowest ls&and LGgat 268.5 ppm and 281.4 ppm for 24 hours and
265.2 ppm and 278.6 ppm for 48 hours, respectiwhile the positive controBacillus thuringiensisisraelis have

a LGgof 0.0195ppm and L§of 0.0251ppm[10]. LG is the concentration at which half of the samplé e
killed. It is also known as the median lethal corication. Likewise, LG is the concentration at which 90 percent
of the sample will be killed.

CONCLUSION

The extracts oF. casiguranensis andF. camarinensis showed to be a promising source of antibacteriahlg and
mosquito larvicide. The result of the acute oralidity of the plant extract revealed that it wagesaven at 2000
mg/Kg per body weight and did not cause any mowmuiiohl change in the organs of the mice. The act#val
activity of the Ficus species mostly showed effattgram positive bacteria; however, the chlorofdraction of
Ficus casiguranensis showed activity on both gram positive and gramatigg bacteria. Furthermore, it also has the
highest activity among the different extracts. Thesquito larvicidal activity of the plant extractkowed activity
againstAedes aegypti larvae. These shows that the two Philippine endé&iaus species are new biologically-active
materials worthy of further scientific investigatm

Acknowledgment
JBDC gratefully acknowledges the Department of i@meand Technology-Science Education Institute tier
financial grant.

REFERENCES

[1] J Whitehorn; CP Simmon¥accine, 2011, 29(42), 7221-7228.

[2] MB Nathan; R Dayal-Drager; M Guzman. World HbalOrganization Dengue guidelines for diagnosis,
treatment, prevention and control, New Edition, WRAf@ss, Geneva009; 12

[3] M GovindarajanAsian Pacific Journal of Tropical Medicine, 2010, 3(9), 691-695.

[4] Z Lin; AS Ravipati; SR Koyyalamudi; CJ Sang; Reddy; et alAsian Pacfic Journal of Tropical Medicine,
2013, 6(9) 637-681.

[5] V Kuete; B Ngameni; CC Fotso Simo; R Kengap Kemn B Tchaleu Ngadjui; et alJournal of
Ethnopharmacology, 2008, 120(1), 17-24.

[6] V Kuete; F Nana; B Ngameni; AT Mbaveng, F Keudjie. Journal of Ethnopharmacology, 2009, 124(3), 556-
561.

[7] X-G Wang; X-Y Wei; X-Y Huang; L-T Shen; Y-Q T H-H Xu. Agricultural Sciences in China, 2011, 10(9),
1402-14009.

[8] M Parveen; RM Ghalib; SH Mehdi; RUH Matu; M Aliournals of Saudi Chemical Society, 2009, 13(3), 287-
290.

[9] BP Gaire; R Lamichhane; CB Sunar; A ShilpakaiNeupane; et aPharmacognosy Journal, 2011, 3(21), 49-
55.

[10] NH Yousef; NSM Aly.Parasitologists United Journal, 2013, 6(1), 59-64.

1354



