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Morphological, ultrastructural and pathological studies of
the nuclear polyhedrosis virus of Spodoptera exigua.
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ABSTRACT

Nuclear polyhedrosis virus (NPV) of the beet armyworm, Spodoptera exigua found in Thai-
land, was multiple-embedded type. Polyhedra varied greatly in shape and size. Mature polyhedra often
angular in shape measured 1.4 #m in diameter. Polyhedra with cavities, protrusions and rough surface
structure were frequently observed. In addition unusally huge globular polyhedra and adherent poly-
hedra not previously described were present in the nuclei of infected fat cells. Virions, contained 2-6
virus particles, measured 132 x 365 nm. Rodshaped nucleocapsids or virus particles with the average
size of 51325 nm, commonly occurred in bundles outside polyhedra. Histopathological studies
revealed that heavily infections occurred in the nuclei of the fat body, hypodermis, and tracheal matrix
cells. Mid gut epithelium, malpighian tubules and the epithelium and connective tissues associated
with testes were apparently susceptible for virus replication: Infection process of the virus was charac-
teristically similar to those of other nuclear polyhedrosis virus in Lepidopterous hosts. Electron micro-
scope investigations revealed some cytopathologic changes directed by the virus in the nuclei of infected
cells. Fibrillar strand, as the prominent masses, occurred in most nuclei. Curved and curled membranes
known as membranous profiles are commonly found associated with fibrillar strand and virogenic
stroma. Thick electron dense filamentous membranes were also observed in this study.

Results from this study would suggest that the NPV of S. exigua was different from the NPV
of Heliothis armigera, Trichoplusiani and Bombyx mori found in Thailand. This virus was highly
effective and promising to be developed as microbial agent for pest control programs.
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Figure 1 Electron micrographs of the polyhedral
inclusion bodies of Spodoptera exigua
NPV a. b. and c.) Scanning electron
micrographs of the purified polyhedra,
Note protrusions and holes (arrows)

-

on the rough surface of the polyhedra

and huge globular polyhedron d. and
e.) Shadow-casted preparations of
polyhedra with various shapes and

sizes.
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Figure 2 Healthy and NPV infected tissues of tracheal cells (t) 75 x. f.) infected epithe-
Spodoptera exigua a. and b.) Various lium cells of the testes (arrow) 75 x. g.)
health tissues 120 x. ¢. and d.) Various infected malpighian tubules (ma) 120
infected tissues. Note the enlarged x. h.) infected fat cells 200 x. ¢ = cuticle,
nuclei filled with polyhedra which h = hypodermis, m = muscle, g = gut

stained bright red. 75 x. e.) Infected and f = fat cells
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Figure 3 Electron micrographs of the nuclei of chromatin, ER = endoplasmic reticu-
Spodopteraexigua fat cells. a) Healthy lum, M = mitochondria, NM = nuclear
nucleus b) NPV infected nuclei filled membrane, P = polyhedra

with polyhedra. N = nucleus, C =
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Figure 4 Electron Micrographs of the Spodoptera

exigua NPV a) Virus multiplication in
the nucleus of infected fat cell, b) De-
veloping polyhedra demonstrating
virions embedded in the polyhedra and
the nucleocapsids and virions outside
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the polyhedra. C.) Polyhedron with
occluded virions. d.) Completed poly-
hedron with polyhedral envelope. P =
polyhedra, VS = virogenic stroma,
N = nucleocapsid, V = virion llaz PE

= polyhedral envelope.
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Figure 5 Eletron micrographs of the Spodoptera  Group of virus particles. e) Membranous

exigua NPV infection a) Infected profile (MP) within the area of viroge-
nuclei of fat cells demonstrating various nic stroma (VS). Note bundles of
ultrastructure changes occurred. b) nucleocapsids (N) outside polyhedra.
Fibrillar strand (FS) and membranous f) Thick electron dense membranous
profile (MP) associated with virus profile in the infected nucleus.
infection. ¢) Connected polyhedra. d)





