
Acta virol. M : 515—518, 1986

DISTRIBUTION OF MOUSE CYTOMEGALOVIRUS IN ORGANS OF 
WHITE MICE EXPERIMENTALLY INFECTED BY NATURAL ROUTE

J. SVOBODOVÁ, *D. BLAŠKOVIČ, D. HUČKOVÁ

Department of Virology and Microbiology, Faculty of Natural Sciences, Comenius University 
and *Institute of Virology, Slovak Academy of Sciences, 817 03 Bratislava, Czechoslovakia

Received Мчу 22, 1986

Summary. — One, 10, 21-day-old and adult mice were inoculated 
by peroral and/or intranasal routes with mouse cytomegalovirus 
(MCMV). In animals surviving generalized infection, the virus 
xiuld be demonstrated in salivary glands up to 123 days post- 
.nfection (p. i.). In mouse females which had eaten their infected 
and diseased offspring, the virus was detectable in salivary 
glands up to day 121, p. i. On day 16 p. i., the virus was present 
in salivary glands, lungs and kidneys of mice of different age 
groups, but no virus was recovered from their Gasserian ganglia.
These results were compared with those obtained after infection 
with murine alphaherpesvirus.
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Introduction

Pathogenetic studies with murine herpesvirus (MHV) (Blaškovič et al., 
1980, Ciampor et al., 1981; Svobodová et al., 1982a, b) in mice infected by 
natural route demonstrated the presence of this virus in various organs of 
infected animals and the dynamic nature of its persistence in lungs and 
latency in Gasserian ganglia (Blaškovič et al., 1984; Rajčáni et al., 1985). 
No virus was demonstrated in the salivary glands of MHV-infected laboratory 
mice. Because the population of free living small rodents Apodemus flavicollis 
and Clethrionomys glareolus in Czechoslovakia (Mistríková and Blaškovič, 
1985) showed positivity for both MHV and MCMV, it appeared reasonable 
to compare the persistence of MCMV in salivary glands with the persistence 
of MHV in Gasserian ganglia. This study was performed also with the aim 
to find further biological criteria distinguishing between MHV (subfamily 
Alphaherpesvirinae) (Matthews, 1982) and MCMV.

Materials and Methods

Outbred 1, 10, 21 day old and adult white mice from Dobrá Voda breed were used throughout. 
In addition, females which have eaten their infected and diseased offspring were included into 
the experiments. The route of infection and the infectious dose of MCMV strains Smith (1954)
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Tahle I. One-day-old stieklin<j mice infected by oral route with 103-5 TCID50 
in (MU ml of MCM\ (strain Smith)

Organs Days p.i.
2 4 5 7 10 12 13 16

Salivary glands + + + + + + + +
Dungs + + 4- 4- 4- + + +
Liver — — n.d. n.d. n.d. n.d. — —

Spleen + — + 4- tox n.d. + +
Kidney + + + 4- + 4- + +
Heart + + + 4~ + n.d. — —

Brain — — n.d. n.d. n.d. n.d. — —

Gasserian ganglia n.d. n.d. n.d. n.d. n.d. n.d. — -

n.d. = not done; — = no virus recovered; tox = toxic suspension

used in a litre of 104*5 TCID50/O.I ml imitated natural infection. Volumes of 0.01. 0.02. 0.05 
and 0.1 ml respectively, were given pero rail у (p.o.) and/or intranasallv (i.n.).

The presence of the virus distributed via blood to different organs of infected animals was 
proved by inoculation of the 10% homogenized organ suspension to the primary mouse embryo 
cell (MEC) monolayer cultures cultivated under standard conditions in basal Eagle’s medium 
supplemented with 10 per cent inactivated bovine serum.

Results
The virus distribution at different time intervals p. i. in one-day-old mice 

is presented in Table 1. The infected suckling mice became ill and the severe 
diseased offspring were eaten by their mothers. When these were investigated 
on days 76, 89 and 121, MCMV was recovered from their salivary glands, 
but not from their lungs, spleen and kidneys. Ten days old mice have not 
developed any overt symptoms of disease. Animals killed by aether

Tahle 2. Ten day-old siiikliiiji mice infected liy oral route «ith 2 x I03-5 TCIR50
in 0.02 ml of .MCMV

Organs
2 5

Days p.i.
8 13 m

Salivary glands + + n.d. + +
Lungs + + 4- + +
Liver — — n.d. — —
Spleen + + n.d. — —
Kidney + + n.d. — +
Brain n.d. — n.d. — n.d.
Gasserian ganglia n.d. — n.d. — n.d.
Tonsils, mouth mucosa + + n.d. n.d. n.d.
Trachea n.d. + n.d. n.d. n.d.

Explanation as in Table 1.
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Table 3. 21-day-old mire infected by oral rmiIp with 5 x It)3-5 TUHio in 0.05 nil of MCMV

Organu Days p.i.
3 5 7 10 18

Salivary glands +
Lungs -f-
Liver —
Spleen +
Kidney —
Heart +
Brain
Gasserian ganglia n.d

Explanation as in Table 1.

anaesthesia at different time intervals revealed the presence of infectious 
virus in organ suspensions (Table 2).

In 21-day-old mice inoculated similarly as the 10-day-old animals the 
virus could be detected up to day 18 as indicated in Table 3. Adult mice 
infected with 0.1 ml of virus with infectious titre of 104-5 TCm50/0.1 ml 
were followed for virus persistence. Salivary glands, lungs, spleen and kidneys 
were investigated on days 31, 42 and 123 p. i. At these intervals the virus 
was constantly present in salivary glands, in lungs up to the day 31 p. i., 
its titre in organs reaching 105-5 TClUso/ml. No virus was recovered from 
spleen and kidneys at any of these intervals.

Discussion

The aim of this study was to compare the pathogenesis of MHV (Alpha- 
herspesvirinae) first isolated in our laboratory in 1980 with MCMV (Beta- 
herpesvirinae). The pathogenesis of MHV after experimental infection re­
sembling natural conditions of virus infection and its possible transmission 
(horizontal infection from mother to the offspring, excretion by nasal or 
oral discharge and by urine to the environment) were previously described 
(Blaškovič et al., 1984; Rajčáni et al., 1986). The pathogenesis of MCMV was 
described by Lussier (1973), Hudson (1979) and Tonari and Minamishima 
(1983). The main interest was paid to long-term virus persistence in different 
organs of experimental animals to investigate its significance in nature and 
possibly also in human infections with the viruses of two different genera. 
MHV persisted in lungs, kidneys and brain of 1-day-old mice for at least 
9 days p. i. Ten-day-old animals harboured the virus for at least 11 days 
in Gasserian ganglia, 14 days in kidneys and 141 days in lungs. In 21 day 
old mice the MH V could be recovered from Gasserian gnaglia and from kidney 
up to day 28 and from the lungs up to day 141 p. i. The horizontal transmis­
sion from suckling mice to their mothers (oral infection) was effective at 
least 141 — 169 days after the presumed infection and the virus could be 
recovered from Gasserian ganglia and lungs. The virus spread by blood

+ + + +
+ + — —

+ + — —

+ + — n.d.
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stream; the persistence in the lungs was of productive type in contrast to 
the static, nonproductive persistence of herpes simplex virus in experimentally 
infected rabbits and mice (Rajčáni et al., 1969; Baringer, 1975; Stevens, 1975; 
Klein, 1982: Rajčáni and Blaškovič, 1986).

In comparison to MHV, the MCMV also spreads by blood stream. The 
persistence of the virus in salivary gland was decisive for the pathogenesis 
and for virus excretion. It was accompanied with short-term virus persistence 
in kidneys and possible virus excretion in urine. No virus presence was de­
tected in neural tissue. The site of virus persistence in lungs and sensory 
ganglia (MHV), or in salivary glands and lungs (MCMV) and their character 
may serve as biological marker for distinction of herpesviruses of subfamily 
Alpha- and Betaherpesvirinae.
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