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SHORT COMMUNICATION

ELECTRON AllCROSCOPIC OBSERVATIONS ON DENGUE TYPE 2

VIRUS

INIASAA, 11 KITAOKA*' AKIRA SHINTIZU*, PRAKORB TUCHli. ;DA+ and
CHANDANA 1<11\I-ANAKE+

* National InstitLite of Health, Shinaga\\'a-kLi, Tokyo and + \Firus Researcl, Institute, Yod-sc,
Baitgkok)
(R, ceived May, I, 1971)

observations onThe electron microscopic
ultrathin sections of cultured cells infected \\, ith

dengue type I and 2 viruses Ilave been reported
(Oyam^ at a1. , 1967). Recently, Ho, zinek at
a1 (1969) reported studies on the structure and
symmetry of the nucleocapsid after in vitro
decoating of Sindbis particles, vonvirus

Bonsdorf+ et a1. (1969) reported the inner struc-
ture of group A and B arboviruses by clcctron
microscopy, and Slavik at a1. (1970) reported on
the morphology, and structure of tick-bornc
encephalitis \, irus. A10i'covei', Smith et al.
(1970) dcscribed thc physical and biological
characters of dengue type 2 \, Irus. This papei'

studies on theelectronreports microscopic

morphology of the vinon and the hemaggluti-
nating component of dengue typc 2. 'The
starting material \\, as obtained froin suckling
Inouse brains infected \\, ith dengue typc 2
virus, Tr. 1751 strain, given by courtesy of Dr
Thciler of the Rockefeller Foundation. Then

a 20''1 suspension in borate buffer-saline, pH
prepared. The suspension9.3 , \\, as \\, as

centrifiigcd at 8,000 rev!min for 20 min and the
super natant \\, as treated \\. Ith protanTinc sulfate
(5 ing, !inI) in , .. Id bath f, " 15 min. Than th.
mixture was centrifuged at 8,000 revjmin foi
20 niin. The clean. super natant was centrifu-
ged at 40,000 re\,!min for 120 min in a Spinco
model L centrifuge, using rotor 40, to precipi-
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tate virus particles. The pellet \\, as suspended
in 15 inI of 0.05 M tris-buffer pH 8.7, and
sonicated twice at 10 kc for 5 min. The soni-

cated preparation \\, as centrifuged at 3000
rev!min for 10 min, and 0.5 inI of the superna-
tant \, Irus suspension was layered on a 5-45'1,
sucrose gradient in 0.05 M tris buffered saline as
described previously (Nishimura at a1. , 1964;
Kitaoka at a1. , 1965, 1967). The preparation
was centrifuged in the S\\'-39 swinging rotoi
of a Spinco preparativc ultracentriftige at
30,000 revjmin for 75 nTin. The main band
formed in the lower part of the tube. This was
thought to ITavc the 11ighest infectivity and HA
activity from comparison with results on dengue
viruses (Stcvens or a1. , 1965) and IE virus
(Kitaoka and NishimLira, 1965 ; Nishimura
and 1<it aoka, 1964). The main band \\, as
removed through a long needle and dialysed
against redistillcd \\, ater in the cold room over-
night. it \\, as examined using an electron
microscope

The sample \\, as put on gilds and fixed
After negative staining with 2y, phDspho-
tungstic acid, the structure of the dcngue type
2 \, Irus \\, as observed under an electron micro-

scope ITTo del IE!\{-TA, as described by Nishi-
inura et a1. (1967). TIT Fig. I and Z the virion
of dengue type 2 appears spherical and Is about
48-55 in 11 in diameter. It is covered b\, an
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FIGURES Ia and Ib. Deng, ,e type 2 oil'lis (Pi, ,bus, e, ,"elopes and H, particles)

amorphous, apparently removable sticky en-
velope. Several vinons seem to be aggregated
together. There is a so-called white ring,
which is an electron dense, apparently rigid
ring of about 4-5 inn width surrounding the
inner core, as seen in Japanese encephalitis
(IE) virus (Nishimura at a1. , 1967). it is
difficult to estimate the width of the envelope
because it separates from the surface during
preparation of the test sample. it is note-
worthy, however, that there are 2 kinds of sub-
unit particles. One is seen on the surface of some
vinons and has a central hollow about 6-7 inn
wide. The other is 13 14 in/4 in diameter.

From the structure of IE virus, both particles
probably have HA activity since this is usually
on the surface of virions with envelopes. Fig
2 shows small sized HA components on the
surface of a vinon and large sized components
free of the envelope. Further studies are
required on whether the large partiales originate
from small ones. There is no evidence that

these particles are incomplete viruses.
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This work was done in 1968. \\re would like to

thank Dr. Oikawa of the Laboratory of Japan Elec-
tron Optics Co. Ltd. , for his kind support in this
work.

FIGURE 2 F1ee HA pain'c/es associated toilh at, jolts and e, ,telopes
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