Copyright, 1960, by the Society for Experiments] Bioloay and Medicine
Reprinted [rom PROCERDINGS oF THE SecIETY For Exrerivextal BloLocy Axp MEDICINE
1969, v131, 023-027

Isolation and Growth of Rat Cytomegalovirus in Fitra (34010)
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Cells  characteristic of cyiomegalovirus
[CAV) infection have been observed histolo-
gically in salivary glands of guinea pigs, rats,
mice, hamsters, moles, dogs, monkeys, and
man (1}). The cviomegaloviruses of mice,
guinea pigs, horses, monkeys, and man have
been grown in vifrp in cell cullures and the
virnges have shown marked species specificity
with the exception of monkey CMV which
grows in human as well az monkey cells, and
the equine CMY which grows in rabhit cells
(1-3).

In 1934, Kuttner and Wang described cv-
tomegalic inclusion discase in the salivary
glands of 509 of wild rats trapped in Pek-
ing, China and they were able to transmit the
disease to other rats with cell-free hltrates
(4). We have been unable to find any reports
of isolation of the rat CMV in culture.

During an investigation of the prevalance

of trypanosomes in roof rats (Ratfns rattus)
in the province of Panama, Republic of
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Panama, 116 adult rats were trapped during
the first 7 months of 1968 and brought to
Gorgas Memorial Laboratory, where they
were autopsied after one or more bleedings.
Blocks of submaxillary, sublingual, and paro-
tid glands were obtained from 84 rats (46
females and 38 males) and histopathologic
evidence of CMV infection was found in 41
(23 females and 1% males). Characteristic
intranuclear and intracytoplasmic inclusions
were found in the submaxillary glands of all
41, the sublingual glands of 11, and the paro-
tid glands of 2. (Fig. 1). The kidneys, lungs,
and brains of the rats were examined and no
CMV lesions were noted. The present report
describes the jsolation and growth of rat
CMV in vitro from salivary glands of these
wild Panamanian rats.

Materinls and Methods. Collection of spec-
imeng, The right salivary slands of 15 rats
were dissected with sterile instruments, trans-
ferred to sterile containers, and frozen at
—70% The left salivary glands were exam-
ined histopathologically and 6 of the 135 had
evidence of CMV infection. The frozen
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Fig. 1, Section of submaxillary gland of Panamanian wild rat with cytomesalie inclusion

disease. Large cells  with  intranuclear  and

ducts; hematoxylin and eoxing 610,

glands [rom these animals were sent to NIH
in Bethesda, Md. for virns izselalion,

Cell coltyrey. Monlaver cultures of a cell
line derived from kidneys of (Lew-BN)I,
rals were used for initial virus isolation and
subsequent passage and plagque assays. New-
born Syrian hamster kidney cell cultures
were prepared from explants and by trypsini-
zation. All cultures were zrown and main-
tained in a medium composed of 209 fetal
bovine serum (FBS)} and 809 RPMI no.
15440,

Plague  assay. Virus was titered by a
plaque assay similar to that vsed by Plum-
mer and Benyesh-Melnick for human CMV
(3). Monolayers of Lew-BN rat cells in 23
cm? Falcon flasks were inoculated with 0.2
ml of virus preparations which had been di-
Iuted in growth medium (809 EPMI no.
1640 and 0% FBS). After 1-hr absorption
at 377, the inoculum was removed, the Aasks
were washed with medium and overlaved with

intracytoplasmic  inclusions  are stem  in the

the methyleelluloze medium  described by
Plummer and Benyesh-Melnick (3). After
7-days incubation at 36°%, the overlay was
removed and the cultures were stained with
methylene hlue, Distinct plagues were evi-
dent at 10-30% magnification with a dissect-
ing microscope.

Plogue nenfralization stadics, All sera were
inactivated at 36° for 30 min and diluted in
growth medium; virus serum mixtures were
incubated at 377 for 30 min and inoculated
into 25 em* Faleon flasks (0.2 ml/fask) con-
taining monolayvers of Lew-BN cells. After 1
hr absorption, the flasks were washed and
overlaved with methyleellulose medium  as
described under “Plague Assay”

Results and Discwssion. The irozen salivary
glandas were thawed and minced mio ex-
plants 1 mm in diameter. The explants were
placed on monolayers of Lew-BN rat cells in
25 em?® Faleon flasks (25 explants/flask) and
fed with & ml of medium, After 5-days incu-
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T davs
culture was grown on coverslip in Leighton tube, fixed and stained with hematoxylin and
eosin, Plague with dack staining cells and some loss of cells in central portion is seen;
wRAL

bation, tvpical CMV plagues were seen on
the monolyers and these progressed to in-
volve the entire colture in 14-21 davs. Fluid
from infected cultures with cytopathic effects
could be passed to new monolayers with the
appearance of tvpical plaques in 3-3 days.
Monolavers of rat cells grown on coverslips
in Leighton tubes were infected and when
plagues were evident they were fixed in for-
mol-sublimate and stained with hematozyvlin
and eosin, Intranuclear and intracvtoplazmic
inclusions tvpical of CMV infection were
seen (Fig. 2 and 3).

Virus pools were prepared in Lew-BN cells
in 73 cm® flasks, When more than 75% of
the cells showed cytopathic effects, the cul-
tures were irozen and thawed 2 times, centri-
fuged at 200g for 3 min and the supernatant
fluids were frozen in l-ml amounts in glass
vials at —70°. Pools prepared in this manner
contained 10%% to 107 pfu/ml.

after infection with rat cytomesslovirus:

Sera from 35 wild Panamanian rats were
tezsted at a 1:10 dilution for neutralizing anti-
bady against 100 pfu of virus, Twenty of the
33 sera neutralized more than 80% of the
pfu. No neutralizing activity has been found
at 1:10 dilution in 4 sera from NIH
Laboratory rats (Osborne-Mendel, Buffalo,
ACI/NY, 2 black spider monkeys, and 3
humans living in the area in which the rats
with cytomegalic inclusion disease were
trapped.

Primaty explant cultures of newhborn Svri-
an hamster kidnevs were infected with 10%1%
piu of the rat CMV from a pool prepared as
described above in an attempt to produce
some tvpe of “transformation” in cells of a
heterologous species. Instead, typical CMWV
plaques appeared in 7 days and spread to
involve most of the cells in the cultures with-
in 14 days. The viruz waz passed serially in
monolayer cultures of primary hamster kid-
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intracvioplasmic  inclusions

X 1340,

tvpical of

nev (3 passages) with production of intranu-
clear and intracvioplasmic inclusions zimilar
to those seen in infected rat cells,

When monelayver cultures of primary ham-
ster kidnev cells were substituted for the
Lew-BN rat cells in the plaque assay, typical
CMV plaques were produced in 7 days;
however, a sample of virus which produced
400 plaques in a fask of rat cells produced
only 125 plagques in hamster cells.

The CMV plagues produced by hamster
cell passaged wvirus could be neutralized hy
ral sera that had neutralizing antibody in the
rat cell svstem.

We have been unable to produce cyto-
megalic inclusion disease in rats with the
viruz grown in rat cell cultures suggesting
that the agent has become attenuated in vi-
fro. Newborn and adult Sprague-Dawlev rats
were inoculated with 10% to 10° pfu intraper-
itoneally and intracerebrally but no evidence
of illnezz oceurred during a 2-month observa-

eviemegalovirs

&

Fig. 3. Same as Fiz. 2 at higher magnification: cells in plaque contain intranuclear and

infection; hematoxylin and  cosing

tion period. No histologic evidence of cyto-
megalic inclusion disease could be found in
animals killed 1-2 weeks after infection.

Sumwary, Histopathologic evidence of cy-
tomegalovirns  infection was found in the
salivary glands of 499 of wild rats trapped
in the Republic of Panama. Rat cyto-
megalovirus was isolated from thesze glands in
monolaver  cultures  derived from  {Lew-
EN)F, rat kidneys and serially passed in
these cells with production of typical cvto-
megalovirus plagues and intranuclear and in-
tracvtoplasmic inclusions. The virus could
also be szerially passed in primary hamster
kidney cells with production of plagues and
inclusion bodies. Sera of 20 of 35 wild Pana-
manian rats contained neutralizing antibody,
but no antibody waz found in zera of § hu-
mans living in the area in which the infected
rats were trapped.
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