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The electron microscopic observations on
ultrathin sections of cultured cells infected with
dengue type 1 and 2 viruses have been reported
(Oyama et al., 1967). Recently, Horzinek et
al (1969) reported studies on the structure and
symmetry of the nucleocapsid after in vitro
decoating of Sindbis virus particles, von
Bonsdorff et al. (1969) reported the inner struc-
ture of group A and B arboviruses by electron
microscopy, and Slavik et al. (1970) reported on
the morphology and structure of tick-borne
encephalitis virus. Moreover, Smith et al.
(1970) described the physical and biological
characters of dengue type 2 virus. This paper
reports electron microscopic studies on the
morphology of the virion and the hemaggluti-
nating component of dengue type 2. The
starting material was obtained from suckling
mouse brains infected with dengue type 2
virus, Tr. 1751 strain, given by courtesy of Dr.
Theiler of the Rockefeller Foundation. Then
a 209%, suspension in borate buffer-saline, pH
9.3, was prepared. The suspension was
centrifuged at 8,000 rev/min for 20 min and the
supernatant was treated with protamine sulfate
(5 mg/ml) in a cold bath for 15 min. Then the
mixture was centrifuged at 8,000 rev/min for
20 min. The clear supernatant was centrifu-
ged at 40,000 rev/min for 120 min in a Spinco
model L centrifuge, using rotor 40, to precipi-

tate virus particles. The pellet was suspended
in 1.5ml of 0.05Mm tris-buffer pH 8.7, and
sonicated twice at 10 kc for 5 min. The soni-
cated preparation was centrifuged at 3.000
rev/min for 10 min, and 0.5 ml of the superna-
tant virus suspension was layered on a 5-459,
sucrose gradient in 0.05 M tris buffered saline as
described previously (Nishimura et al., 1964;
Kitaoka et al., 1965, 1967). The preparation
was centrifuged in the SW-39 swinging rotor
of a Spinco preparative ultracentrifuge at
30,000 rev/min for 75 min. The main band
formed in the lower part of the tube. This was
thought to have the highest infectivity and HA
activity from comparison with results on dengue
viruses (Stevens ct al., 1965) and JE virus
(Kitaoka and Nishimura, 1965; Nishimura
and IKitaoka, 1964). The main band was
removed through a long needle and dialysed
against redistilled water in the cold room over-
night. It was examined using an electron
microscope.

The sample was put on grids and fixed.
After negative staining with 29, phospho-
tungstic acid, the structure of the dengue type
2 virus was observed under an electron micro-
scope model JEM-TA, as described by Nishi-
mura ct al. (1967). In Fig. 1 and 2 the virion
of dengue type 2 appears spherical and is about
48-55 my in diameter. It is covered by an

361









REFERENCES

Horzinek, M. and M. Mussgay. 1969. Studies on
the nucleocapsid structure of a group A arbovirus.
J. Virol. 4: 514-520.

Kitaoka, M. and C. Nishimura. 1965. Non-infec-
tious hemagglutinating and complement fixing
components in suckling mouse brains infected with
Japanese encephalitis virus. Jap. J. Med. Sci.
Biol. 18: 177-187.

Nishimura, C. and M. Kitaoka. 1964. Purification
of Japanese encephalitis virus and its antigenic
particles from infected suckling mouse brains.
Jap. J. Med. Sci. Biol. 17: 295-305.

Nishimura, C., M. Nomura and M. Kitacka. 1967.
Comparative studies on the structure and pro-
perties of two selected strains of Japanese ence-
phalitis virus. Jap. J. Med. Sci. Biol. 21: 1-10.

Ovama, A., A. Igarashi, M. Mantani, T. Naito, P.
Tuchinda and K. Fukai. 1967. Morphological
studies on dengue virus infected tissues. The

364 BikeN JournaL Vol. 14 No. 3 1971

15th Annual Meeting of the Society of Japanese
Virologists (in Japanese).

Slévik, I., E. Mrena and V. Nayer. 1970. Studies on
tick-borne encephalitis virus, II. Virus morpho-
logy and some data on virus structure. Acta
Virol. 14: 8-16.

Smith, T.]J., W. E. Brandt, J.1. Swanson, J. M.
McCown and E. L.. Buescher. 1970. Physical and
biological properties of dengue 2 virus and asso-
ciated antigens. J. Virol. 5: 524~532.

Steven, T. M. and R. W. Schlesinger. 1965. Studies
on the nature of dengue viruses. I. Correlation
of particle density, infectivity, and RNA content
of type 2 virus. Virology 27: 103-112.

von Bonsdorff, C-H., P. Saikku and N. Oker-Blom.
1969. The inner structure of Unkuniemi and two
Bunyamwera supergroup arboviruese. Virology
39: 342-344.





