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ABSTRACT

The aim of this work to study the homeopathic amdidide effect ofEucalyptus cinereassential oil orAedes
aegypti. Essential oil had high larvicide effect with LC%id LC90 of 0.38 and 0.27 mg Lrespectively.
Generally, the homeopathy of essential oil affe¢telA. aegyptidevelopment stages. Dynamizations 6CH, 9CH
and 12CH reduced the mean number of larvae whempawed to that of control. Mean number of mosquitoes
decreased through homeopathic dynamization 30CHule showed thaE. cinereaessential oil was highly
promising and could be used in public health sydtanthe control ofA. aegypti.
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INTRODUCTION the main policy adopted by public health policies
(Furtado et al., 2005). However, the indiscriminate
Viral infection dengue, transmitted by theuse of synthetic insecticides in agriculture and in
mosquito of the genuaedes is one of the main public policy programs during the last fifty years
worldwide concerns in public health (Tare et al.has established resistance to insecticides,
2004; Furtado et al., 2005), especially in tropicagnvironmental pollution and contamination of
and subtropical countries where its incidence ifumans and other living beings (Thomas et al.,
very high (Cavalcanti et al., 2004). An estimatec2004). Resistance of the dipteran insect to
1.3 billion people were infected with dengueconventional insecticides (Furtado et al., 200%) ha
according to WHO (2004). In tropical countries,been reported in different countries (Wirth and
Aedes aegyptis the main transmitter insect of Georghiou, 1999), including Brazil (Macoris et al.,
dengue (Furtado et al., 2005), Dengue infestatioriz003).
have repeatedly occurred in Brazil during the lasbtudies with natural products such as insecticides
decade (Cavalcanti et al., 2004). For this, th@nd larvicides have been undertaken for the
etiological agent is an arbovirus and the maigontrol of mosquitoAedes albeit with different
vector is theAedesaegypti mosquito which has results (Rahuman et al. 2000, Markouk et al. 2000,
been found in more than 3600 municipalities irCiccia et al., 2000, Tsao et al., 2002, Silva et al
Brazil (Cives, 2002). 2004; Furtado et al., 2005). There are no reports i
Control of the culicide by insecticides such aghe literature on studies investigating the eff@éts
temephos, malathion and phenitrothion has bedrmeopathic medicine oA. aegypti although
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there are reports on control of pest insects sach &€entesimal Hahnemannian). Dynamizations 3CH,
Spodoptera frugiperdgAlmeida et al., 2003) and 6CH, 9CH, 12CH and 30CH were obtained in
Cerotomaingomarianug(Fazolin et al., 2000). successive dilutions and stored for later use.
Thence, the aim of the presente work was to study
the larvicide and homeopathic effectdofcinerea Bioassay
essential oil againgt. aegypti. Ten £'and 29 instar larvae (between 0.2 and 0.4
cm), were separated with Pasteur pipette and
placed in flasks with 30 mL of drinking water and
MATERIALS AND METHODS fish diet as feed. Two hundred micro-liters of
different homeopathic dynamizations (3CH, 6 CH,
Determination of larvicide effect of Eucalyptus 9 CH, 12CH and 30 CH), besides control (200 pL
cinerea oil alcohol 5%), were placed in each experimental
First and fourth instar larvae &. aegyptihailing unit. Flasks were covered with a tulle-like cloth t
from several collections taken in the municipalityprevent adult insects from escaping. Experimental
of Maringd PR Brazil were employed for theunits were placed in a dark-light environment, at a
bioassays. Essential oil & cinereg obtained by temperature of about Z5. The number of larvae,
hydro-distillation in steam drags, was diluted in goupae and adults was counted daily during 12
watery solution of dimethyl sulfoxide (2% DMSO, consecutive days. Randomized experimental
Sigma) in 100, 50, 10, 1.0, 0.4, 0.3, 0.2, 0.1 andesign consisted of five dynamizations &f
0.05 mg mi' concentrations. Ten larvae @ cinereaessential oil (3CH, 6 CH, 9 CH, 12CH and
aegypti were separated by Pasteur pipette and0 CH) and control (ethanol solution (5%),
placed in 500mL-flasks with 30 mL of different without dynamization), totaling 24 experimental
concentrations of essential oil. Control consisteduns. Data were submitted to ANOVA and
of a solution with DMSO (2%). Larvae were fedinteraction dynamization versus time was
with previously tested fish diets during the assay. discriminated by F test.
The number of dead larvae was obtained after
larvae had been exposed in different essential oil
concentrations for 24 h. Motion-less larvae oRESULTS AND DISCUSSION
those which did not respond to stimuli by pipette
were considered as dead. The experimental desigfortality of A. aegyptilarvae rose proportionately
was totally randomized, with four concentrationsdo increase in essential oil concentrations in
of E. cinerea essential oil, besides control incubation medium (Fig. 1 A and B). Survival of
constituted of DMSO (2%) solution. Four larvae in concentration 0 to 1 mg fhlranged
repetitions, totaling 20 experimental runs, werdrom more than 90% to approximately 25%.

used. Larvicide potential of essential oil is shown imFi
1A. Larvae mortality reached 100% starting from
Statistic analysis 1 mg mL* (Fig. 1A). The same trend was found

Data were submitted to ANOVA and quantitywhen lesser concentrations (0 to 1.0 mg™nL
variables were discriminated by F test or bywere used. Consequently, larvae mortality was
regression analysis. Regression data estimat@doportional to the increase of essential oil
LCso (lethal concentration that produced 50% ofconcentrations. No movement in stimulated larvae
dead larvae) and Lfg (lethal concentration which was seen with over 0.4 mg mLconcentrations
caused 90% of dead larvae exposed to essent{@ig. 1B). Larvae died instantly when placed in

oil). contact with concentrations over 1 mg Tl

Since concentrations up to 1.0 mg 'mivere
Homeopathic effect ofE. cinerea oil extremely lethal to larvae, lower concentrations,
Production of homeopathy varying between 0 and 0.4 mg hLwere

Homeopathy drug fromE. cinerea oil was employed (Fig. 1B). And the lethal concentration
prepared according to the Brazilian Homeopathithat caused the death of 50% ¢g)Cand 90%
Pharmacopoeia (1987). Two hundred micro-liter§LCgy) of larvae was identified (Fig. 2).

of essential oil were placed in a 19.8 mL (dilutionBest survival as a function of essential oil dose
1/100) alcohol solution (5%) and shaken 100 timesould be explained by the exponential regression
for the first homeopathic dynamization (1CH —(Fig. 3). A progressive decrease was found in
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larvae survival in proportion to increase ingratissimumL., Ocimum basilicum purpurascens
concentration of essential oil of the incubatiorBenth, Ocimum tenuiflorum L., Cymbopogon
medium. Concentration estimated by equation (y winterianus Jowitt, Tagetes minuta L.,

- 543.1 ¥ — 11.558x + 93.571) which was capableVanillosmopsis arbore®aker,Citrus limonL. on
of causing the death of 50% (k& and 90% A. aegyptilarvae.V. arboreaessential oil caused
(LCq0), were 0.27 and 0.38 mg mLrespectively the highest larvicide effect with Lgof 15.9 mg
(Fig. 2). mL™ and LG, of 28.5 mg mL; O. gratissimuri_.
Furtado et al. (2005) studied the effect essenti@ssential oil showed the least activity withsh Gf

oils of Ageratum conyzoides., Cymbopogom 95.80 mg mL' and LG of 102.86 mg mL.
citratus Stapf,Lippia sidoidesChamissoOcimum

100 100
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Figure 1 - Effect of Eucalyptus cinere@ssential oil on percentage Aédes aegyptarvae survival. (A) -

concentration between 0 and 100 mg m(B) — concentration between 0 and 1 mgmL
(p<0.001 by F test).
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Figure 2 - Exponential regression of survival percentageAefles aegyptlarvae as a function of
Eucalyptus cinereassential oil concentration (p<0.001 by F test).

However, results witlk. cinereaessential oil were have also reported the strong effect of other
higher than the abovet. cinerea essential oil essential oils. Araujo et al. (2003) found that
approximately 60 times lower g (15.8 against essential oil oHyptis martiusiileaves at 500 ppm

0.27 mg mL) and 75 times lower L& (0.38 concentrations caused the death of all larvae.
against 28.5 mg mt). Nevertheless, other authors Cavalcanti et al. (2004) reported that the essentia
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oil of Ocimum americanunand O. gratissimum Terpinen-4-ol has high antimicrobial activity
showed LG, of 67 and 60 ppm, respectively. In (Balacs, 1997), with a higher potential than
the case ofLippia sidoidesand Cymbopogon citronella and caryophyllenes present in the
citratus, LCso was 63 ppm in the former and 69 essential oil oE. citriodora

ppm in the latter. Thomas et al. (2004) usedResults of this work indicated that the essential o
essential oil of the native hedpomoea cairica of E. cinereacould be highly promising as an
and obtained L& and LGy with 22.3 and 92.7 alternative in the control of the dengue virus-
ppm, respectively. transmitting mosquito in programs for insect
Since essential oils are a complex mixture otontrol. Such a possibility has the advantage of
compounds, they fail to show a precisely definitdhaving the least impact on the environment when
larvicide mechanism. Suggested mechanismsompared with impact (side effects) caused by
include protein denaturalization, enzymaticcurrently used pyretroid insecticides.

inhibition and membrane disintegration, with a

probable interaction between oil componentEffect of E. cinerea essential oil homeopathy on
which cause synergism and/or antagonisnthe life cycle ofA. aegypti

(Janssen, 1989). According to Cowan (1999), maikean number of larvae was affected by the
compounds in eucalyptus are tannins of théomeopathy ofE. cinerea essential oil when
polyphenol class and terpenoids present itarvae were incubated for 12 days. Dynamizations
essential oil and that the mechanism, at leastén t6, 9 and 12 CH significantly decreased the mean
case of microorganisms, seems to be caused bymber of larvae by 11, 5 and 7.5%, respectively
their activities on the plasmatic membrane(Fig. 3). Dynamizations 3CH and 30CH were not

probably with irruption. different from control. Results, however, did not
The plasmatic membrane loses its integrity andecessarily show that total number of larvae was
thus its selective permeability. affected; rather, they showed the number of larvae

Terpenic compounds or terpenoids are activenaintained in this stage during a mean 12-day

against bacteria, fungi, viruses and protozoancubation. In other words, data showed that

Williams (1996) described on terpinen-4-ol in thehomeopathic drug accelerated the time spent

essential oil of tea its activity again€tandida between the larva and the pupa stage; or rather, as
albicans and Pseudomonas aeruginasdhis is a rule, larvae remained for a lesser period in the

higher in activity than the eucalyptus’'s essentialarva stage.

oil in which 1.8-cineol is the major compound.
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Figure 3 - Mean number of\edes aegyptarvae during a 12-day incubation period accordindifferent
dynamization homeopathies Bficalyptus cinereassential oil. Means following by the same
capital letters between the columns do not steéiyi differ by Scott Knott test at 5%
probability.
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Besides the interpretations above, another fastor ieceives it (Vithoulkas, 1997, Bastide, 2006,
worth considering. An interesting phenomenorBonato, 2004a, 2004b; Bonato and Peres Peres,
occurs when biological responses in living being2007). Physiological responses to different
are observed with regard to homeopathi©bomeopathic dynamizations of the same
dynamization (Fig. 3). Several authors (Davenas étomeopathy are almost cyclical and rhythmical
al., 1988; Godoy, 1988; Bastide, 2004 e 2006and not linear (Kolisko and Kolisko, 1978). Mean
Fazolin et al., 2000; Castro, 2002, Bonato angupae number was not affected by the dynamized
Silva, 2003, 2006, Bonato 2007) have reportetiomeopathic drugs, although a trend seemed to
alternation in the physiological expression (cyclicexist for a lesser rate in dynamization 30CH (Fig.
rise and fall) with regard to dynamization. 4). Mean adult numbers changed only for
Although science still has to explain this behaviordynamization 30CH.

it seems to be related to the rhythmic movement ddata suggested that essential oil homeopathic drug
nature (Pongratz, 1998, Bonato, 2004, Bastidén dynamization 30CH decrease the mean number
2004 e 2006) and to the similitude law between thef production cycles of the female adult mosquito
homeopathic solution and the organism thafFig. 5).
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Figure 4 - Mean number of Aedes aegypti pupae during the 12ktzubation period according to
different dynamization homeopathies of Eucalyptnemea essential oil. Means followed
by the same capital letters between the columnsadtatistically differ by Scott Knott
test at 5% probability.
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Figure 5 - Mean number of Aedes Aegypti adults during 12-dagubation with regard to different
homeopathic dynamizations of Eucalyptus cinereargid oil. Means followed by the
same capital letters between the columns do nidrditatistically by Scott Knott test at
5% probability.
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Figure 6 - Daily mean number of Aedes aegypti larvae in intioiba medium under different
homeopathic dynamizations of Eucalyptus cinereargis oil (p<0.001 by F test).

Results could have practical effects since, as timexception of 30 CH, all the homeopathic
evolved, less adult females was produced, wittreatments accelerated the larva stage towards the
subsequent less egg laying and less rate in tlppipa stage. Results suggested that all the
production of adult insects. homeopathies (with the exception of dynamization
The statistical interaction occurred betweerBOCH) somewhat increased the larvae's
homeopathic dynamizations and time forphysiological metabolism and made them pass
variables: number of larvae (p<0.001) (Fig. 6)faster to the pupa phase. The number of pupae
number of pupae (p<0.001) (Fig. 7) and number afluring the fourth incubation day &f aegyptiwas
adults (p<0.001) (Fig. 8). The number of larvaehigher than that in homeopathy treatments. The
during the first three days was very similar totthaonly exceptions were control and dynamization
among the treatments (Fig. 6). Higher difference80CH, as expected, due to reasons above. A fast
among the treatments were reported on the fourtecrease in the number of pupae occurred on the
day. Control and homeopathic treatment irseventh day owing to the formation of adults (Fig.
dynamization 30CH showed higher number of7).

larvae than that in other treatments. With the
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Figure 7 - Daily mean number ofedes aegypipupae in incubation medium under different homéupa
dynamizations oEucalyptus cinereassential oil (p<0.001 by F test).
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The number of adult mosquitoes only changetbwards different  physiological responses
after the fifth day of the experiment (Fig. 8).(Davenas et al., 1988; Vithoulkas, 1997; Bonato,
Control and dynamization 30CH presented on th2004a, 2004b, 2007; Casali et al., 2006). The use
sixth day the least mean number of adultsof several dynamizations in homeopathic
Treatments had similar kinetics as from the sixtimedicines is mandatory in the experiments
day of incubation. In fact, the same trend followed(Kolisko and Kolisko, 1978). When there is
excepting homeopathic treatment 30CH. The lattesimilarity between the homeopathic dynamization
treatment decreased the mean number of adwhd the organism, the latter's response is positive
insects since the sixth till the twelfth day. DataHowever, when no similarity exists between the
showed (Fig. 5) that as a rule, homeopathibomeopathy and the organism, disorders may
treatment of essential oil 30CH had lesser meamccur in the organism’s metabolic system, such as
rates in the number of full adults. It is importémt inhibition in physiological metabolism, as
highlight that a certain homeopathic treatment idescribed by Bonato and Silva (2003).
several homeopathic dynamizations may lead

12

——C
—=—3CH
—+— 6CH
—>*—9CH
—*—12CH
—— 30CH

Adults numb:

1 2 3 4 5 6 7 8 9 10 11 12
Days

Figure 8 - Mean daily number of Aedes aegypti adults in ing¢idma medium under different
homeopathic dynamizations of Eucalyptus cinereardis oil (p < 0.001 by F test).

RESUMO nos programas de salde publica para o controle do
A. aegypti A homeopatia do 6leo essencial

O efeito larvicida e homeopatico do 6leo essencidinterferiu na biologia dé\edes aegypt deve ser

de Eucalyptus cinereaobre oAedes aegyptioi  objeto de estudo em futuros experimentos.

aqui analisado. Foram estudados os efeitos

larvicida (doses de 0 a 100 mg HWLe

homeopatico (dinamizacbes 3CH, 6CH, 9CHREFERENCES

12CH e 30CH) do d6leo essencial He cinerea
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aegypti.O 6leo essencial apresentou grande poderhomeopaticos e densidade populacional de

larvicida com LG, e LGy de 0,38 mg mL e 0,27  Spodoptera frugiperd@. E. Smith, 1797) Lepdotera:

mg/mL, respectivamente. As homeopatias do 6leoNoctuidae em plantas de milho no campevista

essencial, de modo geral, influenciaram nos Brasileira de Milho e Sorgo2, 1-8.

estadios de desenvolvimento do aegypti As Aradio, E. C. C. Silveira, E. R Lima, M. A.'S.;

dinamizacdes 6CH, 9CH e 12CH reduziram o Andrade Neto, M.; Andrade, I L. Lima, M. A. A.

ntimero médio de larvas em comparagdo com 0(2003), Insecticidal ~ Activity and Chemical

| O ni <dio d . foi Composition of Volatile Oils fronHyptis martiusii
controle. nimero medio de mosquito 10l penyy 5. Agric. FoodChem. 51, 3760-3762.
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