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Dengue is currently one of the emerging diseases
challenging global public health, ranging from self-lim-
iting dengue fever to more severe life-threatening form
termed as dengue hemorrhagic fever. In the last 50 yr, its
worldwide incidence increased by 30 fold and it was es-
timated that 1/3 to 1/2 of the world’s population is at risk
of becoming infected. Currently, epidemic dengue hem-
orrhagic fever is a leading cause of hospitalization and
death among children in Southeast Asia. Worldwide, out
of 50 million infections estimated by the World Health
Organization (WHO) each year, 500,000 cases are den-
gue hemorrhagic fever and 22,000 deaths were mostly
children!. In the Philippines, the Department of Health
(DOH) surveillance report data in 2011 showed that there
were 70,204 dengue cases mostly from 1-10 yr age groups
and with 396 deaths.

It is already a common knowledge that Aedes aegypti
(Diptera: Culicidae) is the vector of dengue hemorrhagic
fever and is endemic in Southeast Asia, Pacific Islands,
Africa and America. Because dengue virus is transmitted
to human by the bite of infected Aedes mosquito, ende-
micity or hyper-endemicity of dengue virus requires ex-
istence of sufficient vectors?. The recrudescence of den-
gue hemorrhagic fever is due to the high number of
breeding places and increasing resistance to insecticides?.
In developing and underdeveloped countries, the habit of
adding water to containers for drinking, cooking or bath-
ing, water storage for ornamentation trigger dengue out-
breaks even during the dry season?. The use of synthetic
chemicals to kill the vector mosquito is not so effective
because it is highly domesticated and many adults are
found indoors?. So far, no available vaccine for dengue
has been made or discovered. The only successful way to
reduce mosquito densities is attacking the larval breed-
ing places through sanitation activities.

The marine algae are rich sources of biologically ac-
tive metabolites. These active metabolites are synthesized

to protect themselves from herbivores and bacterial in-
fections and maintain homeostasis in their environment® 3.
In the Philippines, there are 820 species of marine
macroalgae recorded, mostly have economic importance
as sources of food, industrial, bioactive and nutritional
products and growth promoting substances®. The high di-
versity of algae and their metabolites represent a signifi-
cant economic potential for the discovery of new drugs
and organic chemicals that might have synergistic and
antagonistic effects.

The idea of using algal extracts to kill mosquito lar-
vae is not new. However, considering the biodiversity of
macroalgae in the tropical regions, there is a need to study
their larvicidal potential. The algae’s metabolites have
also been shown in several studies to have larvicidal ac-
tivities® > 78,

In this study, the crude extracts of Philippine Padina
minor and Dictyota linearis were compared for their lar-
vicidal activity and established their LCy, and LCy, so
that we can further compare the values with other similar
studies. If a potent larvicidal activity is detected, it may
serve as a suitable alternative to expensive synthetic in-
secticides.

Dictyota linearis and Padina minor were collected
from the shore of Agan-an, Sibulan, Negros Oriental (9°
20.29'N, 123° 18.51’E). The algae were both washed with
unchlorinated water to remove the epiphytes, sand, coral
rubbles and other detritus matter. The algae were then
air- dried for a week. The dried sample was powdered by
a laboratory blender and weighed using an analytical bal-
ance. The crude components of D. linearis and P. minor
were extracted by bulk extraction. Briefly, pre-weighed
powdered sample was poured to a 1000 ml erlenmeyer
flask containing ethanol and soaked for a week. The
ratio between powdered algae to 95% ethanol was 500
mg: 1 L.

After a week, the mixture was filtered using a filter
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paper. The filtrate was placed in an oven and set at 60°C
to let the ethanol evaporate and concentrate the crude ex-
tract. From this stock solution 20, 40, 60, 80 and 100 mg/
ml of D. linearis and P. minor extracts were prepared.
Unchlorinated water was used as a negative control and
2% ethanol was used as positive control. The response
variable was mortality of the IV instar Ae. aegypti larvae
collected from Dumaguete city, Negros Oriental. The lar-
vae of Ae. aegypti were identified by the presence of comb
teeth with well-defined denticles and less defined den-
ticles in its pectin teeth. Fourth instar Ae. aegypti larvae
were isolated, placed in a separate container and were
maintained at room temperature (26-29°C), and 12 : 12
Light : Dark photoperiod.

To test the larvicidal activity of the algal extracts, Ae.
aegypti larvae were collected using a dropper, placed in a
filter paper to remove excess water and transferred in a
petri dish containing 10 ml of different concentrations of
algal extracts. Ten larvae were tested per concentration
of D. linearis and P. minor extracts for 24 h at room tem-
perature. The larva was considered dead when it was im-
mobile after touching it with a dissecting needle. There
were five replicates per extract concentration per algal
species in a randomized complete block design (RCBD)
with replicate as the blocking variable. Probit analysis
was used to derive the LCy, and LC,,,. A t-test for inde-
pendent sample was used to compare the LCy, and LC,,
between the two algae.

In both algal extracts, the mortality of Ae. aegypti
larvae increased as the concentration of the extract in-
creased (Fig. 1). At 20 mg/ml, no dead larvae were ob-
served in D. linearis extract while in P. minor, 8% of the
larvae died. From 40 to 80 mg/ml, the number of dead
larvae increased with the P. minor extract having a con-
sistently higher percentage of larval mortality than the D.
linearis extract. At 100 mg/ml, both the extracts showed
cent percent larval mortality. In the positive and negative
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Fig. I1: Larval mortality (Mean + SE) of Aedes aegypti at different
concentrations of Padina minor and Dictyota linearis extracts
after 24 h of exposure (Error bars are standard error).

controls, no dead larva was observed after 24 h of expo-
sure. The LCy, of D. linearis was 60 mg/ml (95% LCL-
UCL, 48.7-70.6 mg/ml). Padina minor has lower LCy,
than D. linearis at 50.8 mg/ml (95% CI 39.7-48.8 mg/
ml). Likewise, P. minor extract has a lower LC,, (84 mg/
ml; 95% CI 68-140.5 mg/ml) than D. linearis (91.6 mg/
ml; 95% CI76.5-141 mg/ml). Padina minor has signifi-
cantly lower LCs, than D. linearis but at LCy, their ef-
fectiveness was comparable (p = 0.11). Hence, the ex-
tract of P. minor is more potent than D. linearis.

Secondary metabolites produced by plants showed
significant activity against Ae. aegypti larvae. For ex-
ample, sesquiterpene isolated from seeds of Apium
graveolens showed 100% mortality against IV instar of
Ae. aegypti at a concentration of 0.5 mg/ml, while 75-77
diterpenes isolated from Pterodon polygalaeflorus exhib-
ited siginificant larvicidal activity at LCs, values of 0.2
mg/ml°. Marine brown algae are prolific producers of sec-
ondary metabolites, i.e. sesquiterpenoids, diterpernoids
and compounds of mixed biosynthesis origin.
Dictyotaceae are rich sources of bioactive terpenes that
could be an evolutionary response of the brown algae to
herbivore. Species of Dictyota and Padina were found to
produce terpenoids such as diterpene and sesquiterpene®.
In the present study, P. minor and D. linearis showed a
significant larvicidal activity against Ae. aegypti larvae
suggesting the presence of larvicidal metabolites such as
terpenoid in Dictyota and Padina. The larvicidal effect
of brown algae could also be due to its phenolic or unsat-
urated fatty acids and phlorotannins. Padina pavonica
significantly retards the larval growth rate of Culex pipiens
due to its polyphenolic compounds?.

Padina minor showed significantly greater larvicidal
activity compared to D. linearis at LCy,. Greater larvi-
cidal activity of Padina than Dictyota was also observed
in P. tetrastromatica and D. dichotoma from southwest
Coast of India’. The LDy, of P. tetrastromatica on the II
instar larvae of Cx. quinquefasciatus is 0.96 mg/ml (96
ug/ml) while D. dichotoma is 0.25 mg/ml (226 ug/ml)’.
Both P. minor and D. linearis showed greater potency
compared to Ulva fasciata and Grateloupia lithophila
collected from Kovalam, near Chennai8. The LCy,of U.
fasciata in methanol extract was 431 mg/ml, 504.5 mg/
ml in acetone extract and 478.7 mg/ml in benzene while
for G. lithophila, the LCs, was 431.9, 349.7 and 425.4
mg/ml for methanol, acetone and benzene extracts,
respectively. The wide difference between the effectivity
of P. minor and D. linearis with other algal species could
be due to geography and ecological parameters. It is be-
lieved that production of carbon-based secondary metabo-
lites is highest in areas with high light intensity, low nu-
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trition and high grazing'?. There is a strong correlation
between the unpalatability of brown algae in the tropics
and the presence of secondary compounds such as terpe-
noids or prenylated phenolics!!.

A very interesting observation in this study was the
prolonged larval stage for those which were not killed by
the extracts. In the control groups, the larvae became pu-
pae in 2-3 days, however, larvae of the same stage in
P. minor and D. linearis extracts became pupae in 5-7
days. Prolonged larval stage was also observed in Cx.
quinquefasciatus treated with 31.25 ppm of Argenome
mexicana extract!2, This was attributed to hormonal im-
balance which delayed larval metamorphosis. This study
showed that low concentration of P. minor and D. linearis
extracts may have some effects on the Aedes larvae even
if it did not kill it. In view of this finding, the need to
identify the active ingredients responsible for the mortal-
ity of Aedes larvae will be pursued.

The present study showed that extracts of P. minor
and D. linearis have larvicidal activity against IV instar
Ae. aegypti larvae and could serve as a suitable alterna-
tive to synthetic insecticides.
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