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Urbana

Duck hepatitis has been the subject of
periodic investigations since it was first de-
scribed by Levine and Fabricant(1). The
virus of duck hepatitis (DHV) has been
successfully propagated in tissue cultures but
cytopathic effects (CPE) associated with its
multiplication in tissue cultures have not
been described(2-4). This report describes
the cellular alterations associated with the
growth of DHV in duck embryo kidney
(DEK) cell cultures.

Materials and methods. Virus. Duck hepa-
titis virus strain R835952(5) which had un-
dergone 18 serial passages in embryonating
chicken eggs, 16 passages in chicken embryo
liver cells, 4 passages in duck embryo liver
cells and 24 passages in duck embryo kidney
cells was used.

A twenty-fourth DEK passage cell culture
medium with a titer of 105 chicken embryo
infective doses 50 per 0.1 ml served as the
source of virus.

Tissue culture. Primary monolayer cul-

* This project supported by grants from NIH and
Illinois Agri. Exp. Station.

tures were obtained by placing trypsin-dis-
persed DEK cells in 15 X 175 mm rubber
stoppered glass tubes containing 11 X 22
mm glass cover slips. Tubes were incubaated
in a slanted position at 37°C. The growth
medium consisted of 79.5% Hanks’ balanced
salt solution, 0.5% lactalbumin hydrolysate,
20% sheep serum, and 100 units of penicillin
and 100 pg of streptomycin per ml. The
same medium except containing 5% instead
of 20% sheep serum was used for mainte-
nance of the cultures. When a confluent cell
sheet had formed, usually in 3 to 4 days,
cultures were inoculated with virus.

Cytologic techniques. For determination
of cellular alterations in infected monolayer
cultures, cover slips from tubes containing
infective and noninfective fluids were re-
moved at 4, 8, 12, 16, 24, 36, 48, 72 and 96
hours after inoculation and were fixed in
absolute methanol. Cells on cover slips were
stained by the May-Griinwald-Giemsa tech-
nique and examined microscopically for evi-
dence of CPE.

Results. Uninoculated control cultures con-
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sisted of groups of epithelial-like cells inter-
spersed with fibroblasts. The epithelial-like
cells were polygonal or elongated with a large
round or oval nucleus. One or two vacuoles
were often present near the nucleus. By the

6th days after seeding, there was a notice-
able increase in fibroblasts and some of the
epithelial cells were undergoing degenerative
changes or had become necrotic.

The cytopathic effect of DHV was charac-

FIG. 1. Normal DEK eell culture. May-Griinwald-Giemsa. X320.
FIG. 2. 48 hr after inoculation. Marked necrosis of cell sheet is evident. May-Griinwald-

Giemsa stain. X320.

FIG. 3. 16 hr after inoculation. Early degenerative change in cytoplasm characterized by
vacuolization. May-Griinwald-Giemsa stain. X 725.

FIG. 4. 48 hr after inoculation. Necrosis of cells as evidenced by pyknotic nueclei and cell
disintegration (A). May-Griinwald-Giemsa stain, X725,
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terized by marked degeneration and necrosis
‘of monolayer cultures. Multiple small foci
of degeneration and necrosis were observed
as early as 16 hours post inoculation. These
focal areas enlarged until most cells were af-
fected by 72 hours after exposure to the vi-
rus. ,

Early cellular changes consisted of round-
ing of cells with condensation of the cyto-
plasm. These changes were often accom-
panied by vacuolization or ballooning of the
cytoplasm and shrinkage of the nucleus.
Next, necrosis, as evidenced by pyknosis of
. '%gthe nucleus and lysis of the cell, occurred

rapidly. Many of the pyknotic nuclei as-
" sumed a rod or horseshoe shape. Neither
intranuclear nor ‘intracytoplasmic inclusions
were observed.

Discussion. Duck hepatitis virus had been
propagated in cell cultures derived from
chicken embryos but cytopathic changes
were not observed(2-4). CPE was first no-
ticed in our experiments during the 8th pas-
sage, of DHV in DEK cell cultures. Cyto-
pathic effects occurred consistently from the
16th through the 26th passage in this system
and usually appeared 24 to 36 hours after
inoculation with virus.

Cell culture fluid containing infectious vi-
rus produced gross lesions of DHV in chicken
embryos(5). Duck serum, known to contain
antibodies against DHV, inhibited the pro-
duction of CPE in DEK cell cultures and
prevented occurrence of lesions in chicken
embryos,

In other experiments, ducks inoculated
with 2nd egg passage origin DHV exhibited
gross and microscopic lesions of duck hepa-

B

HYDROCORTISONE AND AMING Acips oF MUSCLE

titis(6). A liver suspension obtained from
one of the affected birds was inoculated into
DEK cell cultures. Focal areas of cytopathic
changes similar to those described above have
been sporadically observed during 5 passages
of the liver material in DEK cell cultures.
Fluid from the 25th DEK cell passage con-
taining infectious virus and showing CPE
failed to produce cytopathic changes in 2
passages in chicken embryo kidney cell cul-
tures prepared in the same manner and with
the same nutrient medium used for prepara-
tion of DEK cultures. These findings would
suggest that the host cell is of prime im-
portance in determining the nature and degree
of cytopathic changes resulting from infec-
tion by DHV.

Summary. The cytopathic effect of duck
hepatitis virus on duck embryo kidney cell
cultures was characterized by marked de-
generation and necrosis of the cells of the
monolayers. Cytopathic effects occurred con-
sistently through several viral passages and
were usually apparent within 24 to 36 hours
after inoculation. Inclusion bodies were not
observed in the infected cells.
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The facilitation of the transport of glucose
from the extracellular to the intracellular
space by insulin may be typical of the man-

ner by which hormones control cellular me-

* This investigation was supported in part by
grant from Nat. Inst. Health.




