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TABLE 3
AVERAGE PERCENTAGES OF FED, UNFED AND GRAVID

MOSQUITOS IN THE WINDOW-TRAPS

Mosquitos Treated hut Untreated hut

A. gambiae:

Fed 19 19

Unfed 68 74

Gravid 13 7

Culicines:

Fed 5 7

Unfed 74 74

Gravid 21 19

various times during the night (Table 2), that a
lower proportion left the huts between 11 p.m. and
1 a.m. than at subsequent periods, and that during
these later periods their egress was more or less
regular. It is also of interest to note that the great
majority of culicines (84% of the total alive in the
treated and 86% of the total in the untreated) had
already left the huts by 7 a.m.
As to A. gambiae obtained in the window-traps at

various times during the night (Table 2), it can be
seen that the total number (alive and dead) in the
treated and in the untreated hut is quite similar. It
can also be seen that the proportions of the total
numbers alive in the window-traps at the various
periods of the night are quite similar in the treated
and untreated huts. It appears, therefore, that, as

with culicines, dichlorvos at the dosage used did not
exert any repellent effect on the A. gambiae that had
entered the treated hut.

It is interesting to note that the lowest numbers
of A. gambiae in the window-traps were obtained
between the hours of 11 p.m. to 1 a.m. and 5 a.m. to
7 a.m., indicating that most of them left the huts
between 3 a.m. and 5 a.m. Also, as in the case of
culicines, the majority of A. gambiae (96% of the
total alive in the treated and 93% in the untreated)
left the huts before 7 a.m.
The percentages of fed, unfed and gravid mosquitos

obtained in the window traps are given in Table 3.
There is no difference in these percentages between
the treated and untreated huts, indicating that the
dichlorvos had no effect on the gonotrophic condi-
tions of fed, unfed and gravid A. gambiae or culicines,
nor therefore did it inhibit them from feeding
indoors. It is an interesting fact that most of the
culicines, as well as A. gambiae, obtained in the
window-traps were unfed. These results are similar
to those obtained in window-traps in an untreated
village (control) when various insecticides were
tested on a village scale.d

* *
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d Bar-Zeev, M. & Bracha, P. (1965) Bull. Wid Hlth Org.,
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A New Virus Infection of Mosquito Larvae

by JARosLAv WEISER, Laboratory of Insect Pathology, Institute ofEntomology, Czechoslovak Academy
of Sciences, Prague, Czechoslovakia

The probable existence of a lethal virus infection
(polyhedrosis) in mosquitos was first reported in 1963
by the Californian investigators Kellen, Clark &
Lindegren,a who observed the presence of tetragonal
intranuclear inclusion bodies in moribund fourth-
instar larvae of Culex tarsalis Coquillett. These

a Kellen, W. R., Clark, T. B. & Lindegren, J. E. (1963)
J. Insect Path., 5, 98.

investigators have since detected another virus, with
a particle size of 175 m,u, but full details of this
finding have not yet been published (Kellen, personal
communication, 1965). A similar virus infection of
mosquito larvae has recently been observed in BlatnA,
Bohemia, Czechoslovakia.

In the spring of 1964, studies of aedine mosquitos
in south-western Bohemia led to the discovery of
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A NEW VIRUS INFECTION OF MOSQUITO LARVAE

FIG. I

SECTION OF AN INFECTED AEDES CANTANS LARVA, SHOWING VIRUS STROMATA IN THE CELLS
OF THE FAT BODY, THE HYPODERMAL LAYER AND OTHER TISSUES

Heldenhain's Iron haematoxylin; x 130.

FIG. 2
SECTION OF THE FAT BODY OF INFECTED AEDES CANTANS LARVA,

SHOWING VIRUS MASSES IN INFECTED CELLS (V) AND NORMAL OR ENLARGED NUCLEI (N)

Heldenhain's Iron haematoxylln; x570.
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larval Aedes annulipes (Meigen) and A. cantans
(Meigen) that differed in general appearance from
normal larvae. Section preparations of these variant
larvae revealed abnormalities in the internal organs.
This pathological condition was studied further in
1965, when similarly affected larvae were observed
in other localitieg. The larvae showing evidence of
infection were found in marsh pools and pits in old
stone quarries that are irregularly supplied with
water from melting snows. The diseased larvae
appeared between 15 April and 19 May, first in
shallow pits and later in deep ones.

Larval infections become apparent during the
third or fourth instar. Infected specimens are
opaque and opalescent, and are usually less motile
than normal individuals, sheltering for long periods
in leaves at the bottom of the habitat.

In their natural habitat, infected larvae appear to
die before pupation; specimens brought to the
laboratory died within four or five days. Before
death, the posterior body segments of these infected
larvae became distorted and slightly shortened, and
the whole body became greenish and opalescent.
On the day of death, the larvae lay on the bottom
of the tank, their bodies trembling slightly until,
finally, only the mouth parts moved.

Sections of infected larvae exhibit changes in
almost every tissue, exceptions being the intestinal
epithelium and the salivary glands. The fat body,
the hypodermal layer, and the muscle cells are heavily
involved. In histological sections stained with
Heidenhain's iron haematoxylin, globular or irregu-
larly shaped black masses are found distributed in
the tissues in a manner very similar to that seen in
nuclear virus infections (Fig. 1). Under high
magnification, normal and hypertrophied nuclei are
seen in the infected cells, the black masses being
localized in the cytoplasm (Fig. 2). In the vacuoles,
irregular stromata form foamy structures with
stainable surfaces. With the destruction of the
cytoplasm by the virus, the nuclei become distended
and are finally destroyed. Masses of virus particles in
the haemolymph are derived from the destroyed cells.
The haemolymph of infected larvae appears pink,

and very minute granulations are visible under high
magnification. On darkfield examination, the whole
mass of haemolymph and tissues is refractive, some
Tyndall effect being apparent in the thicker zones.
Under the electron microscope, virus particles can be
demonstrated in unshadowed and unstained prepara-
tions of haemolymph diluted with distilled water.
In such preparations, more than in negatively stained

FIG. 3. VIRUS PARTICLES OF THE PSEUDOMORATOR
GROUP FROM INFECTED AEDES ANNULIPES LARVA

Tesla electron microscope; x 16 500.

or shadowed ones, the approximately pentagonal
form of the particles can be seen. At every vertex,
there are dense, spherical subunits, covered by a
common membrane, the whole presenting an
icosihexahedron-like structure such as is common in
viruses of the Pseudomorator group (Fig. 3). Neither
inclusion bodies nor granules are formed, the
particles, which range from 175 mp to 185 m,u in dia-
meter, being free in the haemolymph and tissues.
The infection is not very common, not more than

1% of the larvae in a given habitat being infected.
In a particular locality, some pools may contain
infected larvae, while others, only two metres away,
do not.

In general appearance, the virus is very similar to
the Tipula iridescent virus, but the two differ in both
size and cross-infectivity.
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