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NATURAL OCCURRENCE OF BACULOVIRUSES IN
POPULATIONS OF SOME HELICONIINI (LEPIDOPTERA;
NYMPHALIDAE) WITH SYMPTOMATOLOGICAL NOTES
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ABSTRACT

Natural occurrence of muclear polyhedrosis wviruses were detected
in populations of some Heliconiini in the fisld as well as in the Taboratory.
The epizootics appeared under field conditions in populafions of Dione
juno juno, D. moneta and Agraulis vanillae maculosa. In the laboratory,
however, larvne of Heligonius numata mirus, H. hecale vetustus and
H. erato phylls in addition to two hybrids and BEueides isabella dlanasa,
all suffered the same disease.

The effect of several factors which might coniribute to the ocourrence
of the disease are discussed. Symptoms, histopathology and descripiion
of viral particles aund polyhedra are given.

INTRODUCTION

Baculovirus diseases in insects are well known, principally among
lepidopterous and hymenopterous species (Martignoni & Langston, 1960;
Steinhaus & Marsh, 1962; Polnar & Thomas, 1978) . Also, mode of action,
symptoms and histological alterations of nuclear polyhedrosis diseases
have been reported by many authors, such as Aizawa (1963), Balla
{1973}, David (1975), Andrade {1981) and Andrade et «l. (1978).

Within the Nymphalidade, noclear polyhedrosis viruses (NPV) have
bhaen recorded in A glias urticeae (L.) (Breed & Petraitis, 1954 and Smith
& Xeros, 1955), Polygonie satyrus Edw. (Steinhaus & Marsh, 1962),
Vanessa cardui (L.) (Baleh, 1958; Neilson & Marks, 1956 and Smith,
1954) and Junonia coenia Hbn. (Steinhaus, 1958). The first two genera
occur in Europe, Asia and North America, while the last two are cosmo-
politan (Watson & Whalley, 1975).

New World heliconian species are mainly tropieal, although some
are distributed in subtropical regions. This group, according to Brown
{1979} and Brown & Mielke (1972), is characterized hy some mimetic
complexes and is highly convenient for genetic, ecological and evolutio-
nary studies.

This contribution forms part of a study designed to find out more
dbout the natural gccurrence of viral diseases among insects in Brazil
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and their possible utilization in mieroblal control programs. This paper
treats with a NPV disease occurring naturally In some heliconian specles
in the field as well as under laboratory conditions, and presents sympto-
matological analyses.

MATERIAL AND METHODS

Field observations were conducted in populations of Dione juno juno
and Agreulis venillne maculosa, both attacking Passiflore biflora Lem.,
1789 leaves. This plant species was introduced from Panama and culti-
vated by Dr. W. W. Benson, in order to maintain cultures of some
Heliconiini, necessary for genetic and evolutionary investigations. Other
observations were undertaken in populations of D. monefa under field
conditions. The labhoratory studies, however, were carried out with larvae
of A. vanillae maculosa, D. juno juno, Helicowius hecale vetustus, H.
numata mirus and Buecides isabelle dionasa. Two hybrids, H. erafo phyllis
x H. erato venusius and H. erato emalfreda, were also used during the
laboratory investigations.

Daily temperatures and relative humidity records were obtained
during the Investigations. Histological sections 6-8 pm thick were obtai-
ned from larvae representing different stages of the disease course.
Normal histologleal and staining techniques were used.

Purified poiyhedra were obtained by a three-step differential cen-
trifugation (3,000 g/15 min, 1,000 g/10 sec, and 2,000 g/10 min) of
diseased tissues suspended in water at pH 6-T (adapted from Bergold,
1863).

For liberatlion and obtsining of the viral particles, the polyhedra
were disolved at room temperature during approximately two hours, with
occasional gentle shaking in 0.03 M sodium carbonate 4 0.06 M sodium
chioride (adapted from Harrap et «f., 1977 and Steinhasus, 1963). The
opaque suspension was then ecentrifuged for 6 minutes at 3,000 g. The
supernatant was centrifuged at 10,000 g for one hour, giving the virus
as sedimented particles.

A Zeigs-9-52 e¢lectron microscope was used for histopathological
observations, viral description and photography.

RESULTS AND DISCUSSION

A, Incidence of NPV disease

During October and November, 1978, cultures of four specles and
two hybrids of Heliconiini suffered a high mortality due to virus disease
in the insectary of Dr. W. W. Benson, Dept. of Zoology, UNICAMP.
Temperature and relative humidity averaged 3L.5°C (max.), 22.6°C (min.)
and 72.5% R.H. during the disease manifestation. Under thesze laboratory
conditions, in addition to general Investigations among these heliconian
specles, the present authors observed a culture of D. juno juno. This
culture, composed of 175 Individuals, suffered a 1009 mortality within
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15 days. 72.8% of mortality was observed among the last three larval
inatars (details in Fig, 1).

SD-|

25 +

2}
=}
1

MORTALITY £
= o
1 1

1 n m v v P
DEVELOPMENTAL  STAGES

Fig. i — Mortallty during the different larval instars and pupal stage of D, jumo
Juno, caused by NPV infection under Iaboratory conditions,

D. juno juno, A. vanillee maculose and H. erato phyllis are nor-
mally distributed in Southeastern Brazil. However, H. erafo amalfreda
and H. hecale veiustus occur only in the north of the Amazon River,
while H, erato venusius and H. numaie mirus are distributed in Bolivia
and the west of Mato Grosso, Brazll (Brown, 1879).

In the field, Passiflora biflore, cultivated as a food source for in-
sectary breeding, was attacked by D. juno juno and A, vanillee maculosa.
Also, high mortality caused by virus disease was observed under fleld
conditions among populations of these specles.

There are some poasible factors that contribute to the high {ncidence
of polyhedrozes in the itwo sites mentioned above. As P. bifiora is not
considered as a natural host for D. funo juno and A. vanillae maculose,
the leaves of this plant could possibly stimulate latent infection in one
or both of these¢ two specles In the field, causing death and conseguently
contaminating the follage with polyhedra. These contaminated lesves conlé
gorve, 1n the insectary, as a source of iufection provolking the observed
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high - mortality. Normally, low Incldence of virus disease was observed
when these two heliconian species attack one of thelr natural hosts,
such as P. edulis Sins., commonly distributed in the State of S#o Paulo.
This proposition can be supported by many authors who mentioned that
alterations in diets increase the incidence of NPV diseases (Vago &
Cayrol, 1955; Bergold, 1958; Kovacevie, 1954 and 1956). However, Stei-
nhaus & Dineen (1960) stated that alteration in the natural diet of
Junonia coenic Hbn, (Nymphalinae) did nof modify the incidence of
gramiogis virus (GV) diseases. i

Recently, during our periodical survey, we observed 2 viral epizootic
causing high mortalities among D, monele, D. juno juno and A. vanillae
maculose larvae, All of these species were atiacking P. edulis during
August, 1982 In Camplnag, SP. However, higher Incldence was detected
in the first specles.

Under laboratory conditions, Hueides isabellas diunasa larvae suffered
1009 mortality when artificially Infected by the NPV isolated from
diseased D. monela larvae. Under natural conditions, only one pupa of
E. isabelle dionase was found suffering the same disease.

All of these Informations reveal the high susceptibility of this tribe
to a complex of NPV diseases, at least without any visible specificity
within the different genera and species of this group. The same
phenomenon s already found among some closely related lepidopterous
species, such as Heliothis spp. (Stalrs, 1971) and Spodoptera spp. (Harrap
et al, 1977 and Bud & Kelly, 1977).

B. Pathology and viral description

"The course of the disease observed In the present work among
the heliconian speecles was generally typleal of nuclear polyhedral in-
fections of other Lepidoptera (Steinhaus, 1958; Afzawa, 1963; DeBach,
1964 and Poinar & Thomas, 1968). Loss of appetite and sluggishness
in movement were observed. The diseased larvae migrated to the top
of the host plant or the cages and died in a hanging position. D. juno
juno larvae lost thelr gregarious habit; similar behavior was observed
by Smirnoff (19680) in diseased sawfly larvse and by Andrade (1981)
in diseased cotton leafworm, Alabame argillacee. Black markings were
observed on the integument of 4. vanillee maculosa and Helicondus spp.
{Fig. 2, A, B, C and D). The larvae became flaccld, the skin disrupted
eaglly and the turbid hemolymph flowed out. Death occurred within 10
to 15 days.

. Higtopathological examinations of larvae in early stages of infection
showed . hypértrophy of the fat body nuclel. Presence of polyhedra in
celis of adipose tissue (Fig. 2, H), hypodermis, tracheal epithelium (Fig.
2, F) with chromatin agregation was observed. In heavily diseased
larvae, shrinkage and detachment of the hypodermis from the cuticle
were visible . {PFig,_ 3, A). Disrupted fat tissus Hberated polyhedra .end
started .cytoplasmic breakdown. Hemocytes were heavily infected and
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the Iniestinal peritrophic membrane was completely disintegrated. Side
effects were detected among some tissues, such as museles, ventral
nerve ganglis, wing buds and mid-gut epithelial cells. Concerning the
muscular fibres, loosening of flbrillae, disintegration of sarcolemma and
cracking in all directions (Fig. 8, B) were observed. The muscular nu-
clei showed hypertrophy, but polyhedra were not present. The ventral
nerve ganglia, in heavily diseased individuals, showed separation between
nerve cells and neuropile (Fig. 3, C). The latter was broken down in
many positions. Chromatin clumping and neurolemma disintegration
were detected. However, no presence of polyhedra was observed. The
wing buds also showed some histological alterations, principally total
disruption of nuclei (Fig. 3, D) and cytoplasmie destruction. Histopa-
thological details can be found In Figs. 2 and 3).

Electron microscopic examination showed that the purified polyhedra
obtained from dizseased D. juno juno larvae meszsured an average of 0.8
*+ 0.22 ym In diameter. The purified particles of the same source mea-
sured an average of 233 nm in length and 4414 in width (Fig. 3, E).
However, the particles within the envelope are somewhat larger (Fig. 3,
),
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