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in Lepidoptera had bzen described by electron microsc-
ope. In the larva of Anatheraea pernyi Guerin, the
leading virus causing infectious disease in Korea is disc-
losed nuclear polyhedrosis virus, which embed bundles

of virus particles in the molecular lattice of polyhedra

protein. The number of viru$ particles within a bundle

is on the average four particles, which are enclosed in
a intimate membrane closely surrounded with developi
ng membrane. The bundles of four virus particlesare at
random embedded in the polvhedra protein, which is
originated from the so-called virogenic stroma of chro-

mosom in the infected nuclear.

Introduction

The structure of nuclear polyhedrosis virus and gran-

ulosis virus in Lepidoptera was first investigated by ele-
ctron microscopic examinations (Morgan et al, 1955,
1956; Day et al, 1956). The investigations disclosed
that the virus particles are rod-shaped, surrounded by
two membranes; one is named the intimate membrane,
and the other the common developing membrane(Ber-
gold, 1963). Other investigations(Hughes, 1953; Berg-
old, 1953) showed that the virus particles are in a ran
dom position and randomly located within the molecular
lattice of inclusion-body proteins.The virus do not play
critical role in cristalization of inclusion body lattice
and disturbe the formation of them(Bergold, 1963).

The process of virus replication in insects was revea-
led in detail by eletron microscopic examination of the
ultra-thin sections(Harrap, 1969). These investigation
showed that the virus particles approach to the susce-
ptible cells through micro-villi after the nuclear polyh-
edrosis were dissolved in digestive juice of insect. Ex-
amination of micro-villi at the apex of some columner
cells showed that occasional envelop virus particles were
present (Harrap, 1969).

The purpose of the studies presently reported was to
examine the fine structure of the virus particles when
still enclosed within their inclusion bodies, and the de-

veloping process of them in the cells.

Material and Method

The purified polyhedra and the tissues of infected
larva were fixed in 2 per cent osmium tetroxide(made
up in trager’s B) in fume cupboard for 1 hour and 30

minutes. The sample dehydrated in graded ethanols,
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and finally transferred into gelatin capsules containing a
drop of epikote resin to be polymerized overnight at
60°C.

Sections about 700~800A thick were cut with a Hu-
xley ultramicrotom equiped with a glass knife. The
sections were placed on fenestrated formvar films on
copper grids, and purified virus particles suspended in
small droplets were applied with a pipetz directly on
the formvar, and stained withn egative staining accor-
dant to Brenner and Horrn={1936)with phosphotungistic
acid at pH. 7.0~7.5 by dropping the dve on-to the
formvar grids. Most of eleciren micrographs were taken
with an AEI EM 6 eleciron microscope at 50kv. using
double condenser illuminzticn, at iritial magnification of

15, 000~40, 000.
Result

Several electron micrographs of szctions through virus
particles contained within pslvnedra confirmed the mo-

rphological similar to thar of silkworm, Bombyzx
mori(Linnaeus) (plate 1). The histopathology was also
essencially similar to those of other Lepidoptera insects
except for a few possible difierences in the formation of

virus particles which are described balow.

Plate 1. Antheraca :bzrn . Szction of a purified
polyhedron from thz infected larva. No-
tice the densely stained virus particles
within bundle and periphery of the poly-
hedron.

All virus particles appeared to be rod-shaped and
surrounded by the developing membrane, but inthese
electron micrograph it can hardely to discern the intim-
ate membrane from the developmental membrane (Plate
2). The major part of the polyhedrosis virus particles
contained within one bundles was 4, but some of them

occured doubly (Plate 2).

bundles

Sections of

Plate 2. Antheraea pernyi.
embedded in the polyhedron. Notice the

four virus particles or two in a buadle.

Bundles of such numbers of particles that qo not pe-
rmit a symetric patterns werz accordingly irregular
(Plate 1, 2). An empty cavity was rarely found within
a virus bundle (Plat2 2) which was apparently the re-

sult of a widening th: gap batween the devzlopmenta

_and intimate membrane, although to some extent this

may appear to be an artifact. Lonitudinal sections thro
ugh virus rods revaaled a dense and homogenous mass

Nudlear polyhedrosis virusinfection of fat body tissu
was observed from 129 hours to 216 hours after infe
tion feeding the larves’ A. pernyi Guerin. The majs
rity of the cells were usuzlly virus-infected but the ¢
age of development of the virus varied from c-il. £
early sign of virus infecrion was the enlargement of t
nucleus and the formation of a large network of de

ely stained material often in a less well stained met

(Plate 3).



Plate 3. A. pernyi. The fat body cell showing

virus development in the infected nucleus.
Noticz the clumpping nucleus, “virogenic
stroma,” developing virus particles and po-

Iyhedra.

Initially this network filled thz nucleus almost entirely
but rod-shapad virvs particies could be detected in asso-
ciation with it in the cells at later stage of infection
and from a comparison various cells it was deduced that
the network contracted as virus particles were produced
(Plate 3). The network was called virogenic stroma by
Xeros (1956) in order to distingish 1t from normal
chromain. The size of the virogenic siroma appzared t2
decrease as large numbers of virus rods were formed in
the nucleus. The areas of polyhedron protein appeared
to grow around the virus rods that have become encl-
osed in outer membrane (Plate 4).During this process,
the virogenic stroma disappeared as more virus rods
and their seperate outer membrane were formed.

, e
gt ¢ SRR gl

Plate 4. A.hernyi. Note the enveloped virus part-

icles or empty developing membrane and

maturing polyhedron.

The immature polyhedra increased in size, incorporat-
ings larger numbers of virus rods until mature polyhe;
rawere formed (Plate 5). No enclosing membrane was:
observed around the pofyhdera in both early and late
stage of formation. .

Plate 5. A. pernyi. The production of virus part-
icles from the virog=nic stroma and envel-

opment of virus particles. Note the possible

formation of empty virus membrane.
Discussion

The number of virus particles within an intimate
membrane in Lepidoptera varied from one o scores,
but in the case of 4. Pernyi(G.) it is limitted to four
or two. No explanation can be, however, given as to
why and by which mechanism different numbers of
virus particles are included within one bundle.

The swelling of the virus envelope is probably a res-
ult of the passage of water and salts in solution across
the virus envelope into the region between it and the
virus particles.

The infected nuclues start to be round-cf, and it
contains large amounts of membraneus material, much
of which is probably utilized in the development of the
virus particles. Small massed of polvhedron protein
were also present in all the infected nuclel examined
and these were easily recognized by the presence of a
pattern of the usual dimension.Enveloped virus particles
were frequently observed on the peripbery of much
masses but no virus particles were surrounding an indi-

vidual mass of polyhedron protein.
Though it was failed to make out the electron micr-



«ograph for the approval, virus particles could be found
-within the microvilli through electron microscopic exa-
minations, and in this situation surrounding virus en-
-velope was no visible. It is therefor quite possible that
function of the virus envelope is an important feature
in the virus of gaining entry to the cell, if itis accepted
that the virus particles seen in this situation around the

microvilli were involved in the cell infection.
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