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SUMMARY' The in vitro pathogenicity of three isolates of fungi Metharizium anisopliae (Ma 959, Ma 319e
Ma E9) and two isolates of Beauveria bassiana (Bb 986 e Bb 747) was evaluated on the tick larvae of
Rhipicephalus sanguineus kept under controlied conditions (27°C and 80% R.H.), or under room temperature,
Four concentrations of each isolate (10°, 10¢, 107 e 102 conidia/ml) were tested to evaluate larval mortality
rates. The lethal doses to 50% (LD, } and to 90% (LD,,) of the population were assessed. The mean larval
mortality in treated groups ranged from 13.3 to 100%, depending upon the used isolate and its concentration.
Larval mortality in the control group ranged from 10 to 46.6%. The most pathogenic concentration was Ma
319 kept at 27°C, and 80% R.H. (LD,, = 3.5 x 10° conidia/ml).
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INTRODUCTION

The tick Rhipicephalus sanguineus (Latreille, 1806) is an
ectoparasile that can be a vector for several pathogenic agents,
mainly for the Canidae family, such as Babesia canis, Hepatozoon
caniy and Ehrlichia canis (CTIRISTOPHERS, 1907; DAVOUST
& PARZY. 1989; CONCEICAQ-SILVA et alii, 1988). Furthermore,
its saliva roxins cause host reactions; a remarkable irritation, and
intense itching. Because of scratching, skin lesions appear, being
susceptible to bacterial infection and myiasis.

The fungi Metharizium anisopliae (Metscnikof) Sorokin
and Beauwveria bassiana (Balsamo) Vuillemin, both from the
Hyphomycetes Class, are the species widely studied for pest
control purposes, probably because of their wide geographical
distribution and variety of hosts (ALVES, 1986). The majority
of research conducted with these fungi had the control of
agricultural pests as a target although some authors already
showed good results using B. bassiana and M. anisopliae for
the control of livestock pests,

BITTENCOURT er alii (1994) tested the efficacy of M.
anisopliae against eggs and larvae of Boophilus microplus.
They observed a reduction of larval hatching and an increase
of tick mortality, when compared 1o controis.

The use of B. hassiana conidia suspensions on engorged
larvae of R. sanguineus reduced the ecdisis rate, in proportion
to the increase of concentration (BARBOSA et alif, 1996).

The purpose of this work was to verify the in vitro
pathogenicity of three isolates of Metharizium anisoplive (Ma
9549, Ma 319 e Ma E9) and two isolates of Beauveria bassiana
(Bb 986 ¢ Bb 747} on larvae of the tick Rhipicephalus
sanguinens kept under different temperatures,

MATERIALS AND METHODS

The experiment was conducted at the Station for
Parasitological Research W. O NEITZ, from the Departamento
de Parasitologia Animal, Instituto de Biologia, Universidade
Federal Rural do Rio de Janeiro.

Rhuipicephalus sanguineus engorged females were
collected from naturally intested dogs in Campo Grande, Rio
de Janeiro, and colonized under laboratory conditions. Larvae
obtained from the colony were used in the experiments with
the fungi B. bassiana and M. anisopliae.

The eggs of R. sanguineus were separated in 150 balches
of 25 grams each and placed in 30 ml test tubes. Seventy-five
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of these tubes were kept under controlled conditions of
temperature and relative humidity (27°C and + 80% R.H.}. The
remainder 75 tubes were kept at room temperature. After
hatching, the larvae were used in the tests,

The three isolates of M. anisopliae used were named as
follows: Makb9 (standard isolate), Ma319 (ant 1solate) and Ma959
(tick 1solate). Two isolates of B. bassiana were used: Bb986 (tick
isolate) and Bb747 (ant isolate). The suspensions of each isolate
were made with conidia grown in rice medium, using deionized
water. Three drops of the surfactant Tween 80 were added to
each 100 ml of deionized water. The suspensions were titrated 1n
four difTerent dilutions (107, 107, 10% e 1(¥ conidia/ml). The control
group was treated in a suspension of deionized water plus Tween
80 prepared as previously described. Each treatment was made
on three larval replicates hatching from 25 mg of eggs.

The test tubes with larvac were sealed with cotton plugs.
Ten ml of cach suspension under test were injected into the
tubes by means of a disposable syringe with needle. After 2
minutes shaking the tubes were turned up side down to discard
the excess of suspension, and then returned to their previous
environment of temperature and relative humidity. After 10
days of exposition to the fungi, the mortality rate was assessed
under a stereoscopic microscope. Mortality was calculated in
refation to the controls (ABBOTT, 1925).

From these results, the lethal doses (LD_ and LD, ) were
assessed by probit analysis (FINNEY, 1971; LITCHFIELD &
WILCOXON, 1949).

RESULTS AND DISCUSSION

The per cent mortality of each treatment and the infective
means are presented in Tables | and 2. The lethal dose values
for 50 and 90% of the population are shown in Figures | and 2.

The mean per cent mortality in groups (reated with different
isolates of B. bassiana e M. anisopliae was greater than in the
control groups, The single exception was the isolate Ma 319
kept at room temperature, in which it 13.3% mentality occurred
in the suspensions with 1.24 x 10° and 10° conidia/ ml, against
30% for the controls (Table 1). BITTENCOURT et afii (1994)

Table 1 - Mortality rates of Rhipicephalus sanguineus larvae treated
with different isolates and concentrations of Metarfiizium anisopliae
{Ma) ten days after inoculation.

DLy Dy
MaE927C 140000 4000000
MaE9rt. 77000 1.60 x 10°
Ma 855 27C 78000 4400000
Ma 859t 3000000 1.20 x 10®
Ma31927C 13300 350000
Ma 3191t 4300000 4.00 x 10¢

rt. = room temperature

MONTEIRO et alif

Table 2 - Mortality rates of Rhipicephalus sanguineus larvae treated
with different isolates and concentrations of Beauveria bassiana
(Bb) ten days after inocuiation.

DLy DL,
Bb 747 27C 1200000 210 x 107
Bb 747 rt. 21506000 5.30 x 10®
Bb 986 27C 475000 1.20 x 107
Bb 986 rt. 220000 1.10 x 10°
r.t. = room temperature
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Fig. 1 - Lethal doses to 50% and 90% of Rhipicephalus sanguineus
larvae treated with different isolates of Metarhizium aniscpliae (Ma)
under different temperatures.
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Fig. 2 - Lethal doses to 50% and 90% of Rhipicephalus sanguineus
larvae treated with different isolates of Beauveria bassiana (Bb)
under different temperatures.

tested two isolates of M. anisopliae on B. microplus larvae
and found mortality rates ranging {rom 29.3% up to 97.3%
according to the suspension used. This was also high when
compared 1o controls (6.7% up to 7.3%). The high mortality
rate found among the control groups disagrees with the results
found by BITTENCOURT et afii (1994). This result might be
caused by the presence of other contaminant microorganisms
in the culture medium by the time of isolation procedures.
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Pathogenicity of fungi 8. bassiana and M. anisopliae on R. sanguineus.

BITTENCOURT et afii (1996) evaluated the action of B.
bassiana on larvae of B. microplus kept under controlled
environment (27°C and + 80% R.H.) and found out a mean per
cent mortality ranging from 29.33% to 66% for the suspensions
with 10 conidia/ ml. In the present experiment the mortality rate
was from 13.3% to 96% for M. anisopliae (Table 1) and from 60%
to 90% for B. bassiana (Table2). These same authors also
observed a maximum mortality of 82% for the suspension with
10* conidia/ ml, contrasting with a 100% mortality occurring in
the present work. These finding may suggest that such variation
was due to the higher susceptibility of B. sanguineus larvae to
the effect of the used microorganisms, than B. microplus larvae.

Supporting this hypothesis is also the result of probit
analysis conducted with data concerning the mortality rates
of larvae treated with M. anisoplioe isolates, in which the
fethal doses (LD }ranged from 1.3 x 10 upto 4.3 x 10°conidia/
mi(Fig. 1). For the 8. bassiana isolates this value ranged from
22x 10 to 1.2 x 10° conidia/ ml (Fig. 2). In the paper by
BITTENCOURT et alii {1996) the L.D50 found for B. bassiana
isolates ranged from 6.83 x 10¢ and 1.01 x 107 conidia/ mi.

Larvac treated with the Ma E9 isolate and kept under controlled
temperature (£27 *C) showed a mortality higher than 80% in all
suspensions (Table 1}); and the probit analysis showed a mean
LD, of 1 4x 10" conidia/ ml (Fig. 1}. Such result was ditferent trom
the one found ameng larvae treated with the same isolate but kept
under room temperature, in which the mean mortality was 70%
(Tabie 1), although without variation in the LD, .

The Ma 319 isolate produced 100% mortality in suspensions
with 1.24 x 10%e 1.24 x 107 conidia/ ml when kept at 27 °C. For
larvae kept under room temperature the per cent mortality was
from 63.3% to 66.6% (Table 1). The LI, was 4.0x 10° conidia/ ml
in larvae kept under room temperature and 3.5 x 107 for those kept
at27°C (Fig. 1}. The low mortality observed for the 107 and 10°
suspensions reflected high LD, and LD, values.

B. hassiana produced the highest larval mortality index (100%)
with the suspension containing ¥ conidia/ ml kept at 27 °C (for
both isotates). The lowest larval mortality index (60%) was found
in the suspensions with 10° and 10* conidia/ ml of the following
1solates: Bb 747 kept at controlled temperature and Bb 986 kept
under room temperature (Table 2). The LD, and LD, observed
for these isolates were respectively 1.2x 107and 1.1 x 10” conidia/
ml{Fig. 2). luwas also observed that a huge increase in the number
of conidia 1s required in the suspension to reach the LD |
(considering LD, as the initial dose) (Figs. 1 and 2). After perusing
these figures, it was evidenced that for all evaluated isolates the
LD, was higher in samples kept underat room temperature, when
compared to those kept under controlled environmental conditions.
Such data suggested that field results may be different from those
observed in the laboratory. BITTENCOURT e afii (1994) and
CASTRO er alii(1996), using the same 959 isolate of M. anisopliae
tor control of B. microplus larvae, also observed different results
comparing laboratory and field data.
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A few hours after immersion in the fungi, larval motility slows
down, equilibrium is affected, and byphas make their appearance
on the idiosomas. These hyphas were identified as coming from
M. anisopliae and B. bassiana, according to the suspension
used for the infection. Such findings corroborate the action of
these fungi on the biology of the ixodid.

After these experiments with M. anisopliae and B. bassiana
on larvae of R. sanguineus we conclude that those fungi are
pathogenic for the larvae. We also found, through analysis of
LD,,, that the most effective isolate was the Ma 319 keptat 27C
(LD, was3.5x 10 conidia/ ml). For the isolate Ma E9 kept under
the same conditions the LD, was 4.0 x 10° conidia/ ml (Figs. |
and 2). It was also verified that using controlled environments
we get more uniform data, specially on control groups.

Although more research is needed to evaluate the effect
of these fungi under field conditions, the results presented in
this paper indicate a high potential for using these fungi in the
integrated control ol R. sanguineus.

SUMARIO

A patogenicidade in vitro de trés isolados do fungo
Metharizium anisopliae (Ma 959, Ma 319 ¢ Ma E9) ¢ dois
isolados de Beauwveria bassiana (Bb 986 ¢ Bb 747) foi avaliada
em larvas do carrapato Rhipicephalus sanguineus mantidas
em temperatura controlada (27°C e 80% U.R.) e ambiente.
Quatro concentragdes (147, 107, 107 ¢ 10* conidios/ml) de cada
isolado foram testadas para avaliar o percentual de mortalidade
das larvas, calceulando-se as doses letais para 50% (DL_) e
90% (DL} da populagio. A média de mortalidade nos grupos
tratados variou entre 13,3 e 100% dependendo do isolado e da
concentragdo utilizada ¢ a meortalidade de larvas no grupo
controle variou entre 10 ¢ 46,6%. A concenlragio mais
patogénica foi o Ma 319 mantido em 27°C, ¢ 80% U.R. (DL, =
3,5 x 10° conidios/m1).

PALAVRAS-CHAVE: Rhipicephalus sunguineus, Beauveria
bussiana, Metharizium

anisopliae, fungos

entomopatogénicios, controle microbiano.

REFERENCES

ABBOTT, W. S, 1925, A method for computing the
effectiveness of insecticides. Journal of Economic
Entomology, 18: 265-267.

ALVES, S.B. 1986. Produgao de fungos entomopatogénicos.
In: ALVES, S.B., Coord. Controle Microbiano de Insetos,
1. ed. Sio Paulo, Manole, p.313-323.

Rev. Bras. Parasitol, Vet., 7, 2, 113-116 (1988)
(Brazil. J. Vet. Parasitol.)



116

BARBOSA, L.V, DAEMON,E.S.P. & BITTENCOURT, VR. E.
P.1996. Resuitados preliminares do efeito do fungo
Beauveria bassiana sobre larvas ingurgitadas de
Rhipicephalus sanguineus. dnais do V Simpaosio de
Controle Bioldgico - Foz do Tguagu - Parana - p.221.

BITTENCOURT. VR, E. P, MASSARD,C. L., LIMA, A F. 1994,
Agiio do fungo Metarhizium anisopliae em ovos e larvas
do carrapato Boophilus microplus. Revista Universidade
Rural, Série Ciénciada vida. 16 (1-2): 41-47.

BITTENCOURT, V. R.E. P. PERALVA,SLES,; VIEGAS, EC. &
ALVES, S. B. 1996. Avaliacio dos efeitos do contato de
Beauveria bassiana (Bals.) Vuill. com ovos e larvas de Boophilus
microplus (Canestrind, 1887) (Acari: Ixodidae)} Revista Brasileira
de Parasitologia Veterindria, 5(2): 81 - 84,

CASTRO, A.B. A; BITTENCOURT, V.R.E. P;; VIEGAS,E. C.
& DALCMON, E. 1996. Susceptibilidade do carrapato
Boophilus microplus o isolado 959 do fungo Metarhizium
anisopliae em testes de estabulo. Anais do V Simposio de
Controle Biologico, Foz do Iguagu, Parani, p.129.

MONTEIRO et aki

CHRISTOPHERS, S. R. 1907. Piroplasma canis and its life-cyle
in the tick. Sci. Mem. Med. & Sanit. Dep. India, 29:40 -43.

CONCEICAO - SILVA, . M., ABRANCHES, P, SILVA -
PEREIRA,M.C.D. & JANZ, J. GG. 1988. Hepatozoonosis in
foxes from Portugal. Journal of Wildlife, 24 (2).344-3477.

DAVOUST, B. & PARZY, D. 1989, Canine chrlichiosis:
epidemiological survey in the military Kennels of South
Eastern France. Recuell de Médicine Vetérinaire, 165(4):
373-377

FINNEY, D.J. 1971, Probit Analysis. 3th. Cambridge University
Press.333 p.

LITCHFIELDR, J.T. Jr; WILCOXON, F. 1949, Simple Method of
fitting dose-e curve Journal of Pharmacology
Experimental Therapy, 95:99-113.

{Received 2 December 1997, Accepted 8 June 1998)

Rev. Bras. Parasitol. Vet., 7, 2, 113-116 (1998}
(Brazil. J. Vet. Parasitol.)



