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and animals were sacrificed at 24 hr intervals. Parallel filamentous structures

SUMMARY Dengue type 3 (H-87) virus was inoculated into suckling mouse brain

were found in infected neurones in close association with virus particles in the

distended endoplasmic cisternae.

They were usually arranged in a crystalloid

pattern, oriented in different directions within the cisternae. Faint helical features
were sometimes observed. These filamentous structures measured 15-25 nm in
width and varied in length. Their possible involvement with viral material or a

viral core is postulated.

INTRODUCTION

Studies on the development of arboviruses in
experimental systems have clearly demon-
strated viral nucleoid particles in animal cells
and cell cultures infected with group A
arboviruses (Higashi et al, 1967; Grimley
and Friedman, 1970; Gil-Fernandez et al.,
1973). However nucleoids have not been
demonstrated convincingly in any systems

1 Formerly research fellow of the Overseas Tech-
nical Cooperation Agency of Japan for 1967-1968,
at the Research Institute for Microbial Diseases,
Osaka University.

2 Presentaddress: Department of Pathology, Osaka
University Medical School, Joan-cho, Kita-ku,
Osaka.

infected with group B arboviruses. Group B
arboviruses presumably propagate by budding
of nucleoprotein from the intracellular vacuolar
membrane or the endoplasmic cisternal
membrane into the corresponding lumen,
without a nucleoid or precursor particle phase
(Ota, 1965; Matsumura et al., 1971; Blin-
zinger, 1972; Dalton, 1972; David-West et al.,
1972). However, elongated structures, which
were given different names, were sometimes
observed in close association with virus
particles in neurones infected with group B
arboviruses, suggesting that they might
participate in some way in the assembly of
virus particles (Blinzinger et al., 1972; David-
West et al., 1972; Sriurairatna et al., 1973).
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This paper reports the findings and significance
of a filamentous structure associated with
dengue virus and its involvement in mor-
phogenesis is suggested.

MATERIALS AND METHODS

1. Virus

Dengu type 3 virus H-87 strain was obtained by
serial passages in suckling mouse brain in our labora-
tory. The seed virus was suspended in 50% fetal
bovine serum in phosphate buffered saline before
use.

2. Awmimals

One to two day old albino suckling mice were used
throughout. A group of 30 suckling mice was used
for virus inoculation. Another group of 20 normal
suckling mice, was kept in the same room as a con-
trol.

3.  Inoculation of the virus

Suckling mice were inoculated intracerebrally with
0.02 ml of seed virus and the progress of their illness
was observed. Two infected mice and one normal
mouse were sacrificed every 24 hr for electron micro-
scopic study.

4. Electron microscopy

The mice were anesthesized with anesthetic ether.
The middle portion of the brain around the inocula-
tion site was removed and minced into pieces of less
than 1 mm? in 6.25% glutaraldehyde in 0.1 M phos-
phate buffer solution, pH 7.4 at 4 C. Tissues were
kept in the fixative for 1 hr, washed well with 0.1 M
phosphate buffer solution and postfixed in 1%
osmium tetroxide in Millonig buffer (Millonig, 1961)
for 1hr at 4 C. Then they were dehydrated by
passage through a graded series of concentrations
of ethanol, infiltrated with propylene oxide and em-
bedded in Epon 812 (Luft, 1961), polymerized at
60 C for 48 hr. Semi-thin sections of 0.5 p to 1 p
thickness were cut and stained with toluidine blue
O and pyronin (Trump et al., 1961) for orientation
of the tissue blocks. Cerebrocortical areas were
selected for electron microscopic examination. Thin
sections were cut on a Reichert OmU, ultramicro-
tome with glass knives. Sections were mounted on
300 mesh uncoated grids, stained with 2% uranyl
acetate solution (Watson, 1963) and lead citrate
solution (Reynolds, 1963), and examined in a Hi-
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tachi HS-8 electron microscope at 50 Kv.

RESULTS

1. Illness and death of the animals

Mice developed paralytic signs on the 9th
day after inoculation. Eight mice died
between the 9th and 11th day after inoculation.
The other two mice were sacrificed in a
moribund condition on the 11th day. Control
mice did not show any abnormality and grew
well during the experiment.

2. Light microscopic findings
1) Control brains

Numerous neurones and glial cells were
observed. A few dendritic processes or axons
were generally seen extending from the thin
cytoplasm that surrounded the large nucleus.
2) Infected brains

No specific change was observed in the
experimental tissues compared with control
brains, but focal neuronal necrosis were noted
in tissues from mice showing definite paralysis
on the 10th and 11th days and phagocytic
glial cells were markedly increased in number
and enlarged in size.

3. Electron microscopic findings

1) Control brains

There were many neuronal cytoplasmic
organelles in the areas forming into neuronal
processes and moderate numbers of polysomes
and free ribosomes were observed. Short
arrays of rough endoplasmic reticulum were
seen arranged in groups and a few Golgi com-
plexes and lysosomes were observed. Mito-
chondria were scattered and neurofilaments
were often seen.
2) Infected brains

a) Days 1-4 after inoculation: No signi-
ficant change was observed in this period. 'The
fine structures of neurones and glial cells
were similar to those of untreated mice.

b) Day 5 after inoculation: Nucleolar
structural changes were noted in some neu-
rones. The pars fibrosa and pars granulosa
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