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Sialodacryoadenitis Virus Infection, Rat

Rob ert O. Jacoby

Synonym. Rat coronavirus infeetion

Gross Appea rance

Lesions develop during th e first week after infec
tion and oeeur primarily in the submandibular and
parotid salivary glands, whieh are located on the
anteroventral and antero lateral aspects of the
neck, respeetively (Fig. 215). Affeeted glands ar e
unil aterally or bilaterally enlarged and pale ye llow
to white in contrast to their normal tan color (Fig.
216). Periglandular connective tissue is often
ede matous and, together with glandular enlarge
ment, may cause clinically detectable cervical
swelling. The cervical Iymph nodes may aiso be
enlarged and edematous. The y are frequently con 
gested, espccially early in infection, and occasion
ally flecked with red spots.

Microscopic Fea tures

The glandular lesions of sialodacryoadenitis
(SDA) consist of necrosis and inflammation dur
ing acute disease and squa mous metapl asia as tis
sues are repaired (Jonas et al. 1969; Jacoby et al.
1975). Serous and mixed salivary glands in the
oropharynx and neck are affeeted, but mucous
salivary glands are resistant. Infection begins as
rhin otraeheitis. Earliest glandular lesions are de
tected in the subma ndibular salivary glands,
whe re neerosis of ductular epithelium can begin
by 4 days postinfection (Fig. 217) and is associated
with intracytoplasmic viral antigen. Infection and
necrosis of adjacent acin ar parenchyma begins
sho rtly thereafter and quickly involves large areas
of the parenchyma (Fig. 218). Necrosis is accom
pan ied by inflamma to ry edema, which also engulfs
peri glandular connective tissues. The inflam
matory cells consist of small and large
rnononuclear cells and polymorphonuclear
leuk ocytes. Necrosis and inflammation in the pa
ro tid and oropharyngeal salivary glands develop
in a similar pattern. Th e sublingual sa livary
glands, whieh ar e mucin-seereting glands at the
ant erior pole of the submandibular glands

(Greene 1959) , ar e not affected (Fig. 219) . Cervi
callymph nodes are congested during the first 4-5
days of infection, but remain enlarged from ensu
ing hyperpl asia . By th e end of the first week, ac
tive germinal centers appear in the cortex and
medullary cords begin to fill with pla sma cells.
Mild focal necrosis and foeal hemorrhage may oc
cur during this period.
Repair begins during the second week of infection
and is normally complete by the end of the third
week. It proceed s efficiently because acin ar and
ductular bas ement membrane remain intaet
through acute infection. The characteristic sign of
repair is squa mous metaplasia of ductular epithe
lium (Figs. 219, 220) , a transient lesion that is
replaeed by normal columnar epithe lium. Acinar
regeneration entails the matur ation of clusters
or rosette s of sm all hyperehromatic cells int o nor
mal acini. Inflammation and edema subside
coincidently with reconstitution of glandular pa
renehyma, but int erstitial foci of nonsuppurative
inflammation may linger after parenchymal
repair is complet e . Fibrosis is not a significant se
quel of SDA, but small interstitial scars may
develop.

Ultrastruct ure

The ultrastructure of SDA infeetion has not been
thoroughly described. Jonas and coworkers (1969)
found two types of viral particles in ductal epithe
lium of submaxillary glands of expe rimenta lly in
fected rats. One type was 6D-70nm in di ameter
and had an e lectron-dense core . The second type
was about ID-20nm in diameter and occurred as
cytoplasmic aggregates. Two types of cytoplasmic
vaeuoles also were observed. One had an e lectron
lueent matrix, was membrane bound, and con
tained cytoplasmic debris, membrane fragments,
and eell organelles. Th e other also was membrane
bound and contained the electron-de nse viral par
ticles, Park er and coworkers (1970) descr ibed rat
coronavirus as a pleomorphic virus 6D-200 nm
in diameter. The va riation in reported measure
ments appears to be due to differences in the
preparations used.
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Differential Diagnosis

Sialoadenitis in the rat is characteristic of rat
coronavirus infection. Two isolates were de
scribed in the early 1970s; SDA virus (Bhatt et al.
1972), rat coronavirus (Parke r et al. 1970), and
others have since been added (Jacoby 1986). The
various isolates have compar able pathogenicity
for rat s and thus far cannot be distinguished
serologically. Cytomegalovirus infection in the
salivary glands of rats is associated with enlarged
ductal epithe lial cells which may contain
intranuclea r inclusions (Lyon et al. 1959). An un
c1assified cytopathic agent has been isolated from
the submaxillary salivary glands of rats, but it is
apparently nonp athogenic (Ashe 1969). Salivary
gland tumors are rare in ra ts, and no other c1asses
of microbial agents have been consistently associ
ated with sialo adenitis. It is worth noting that rat

Fig. 215. Gross anatomy, ventra l aspect of the neck, rat.
(Adapte d fro m Greene 1959, with pe rm issio n of Hafner Publ.
Co.)

Fig. 216. Submaxillary gland (arrow), rat inoculated
intra nasally with sialodacryoadenit is virus 5 days previously.
The g1and is swollen and pa le . Cervical lymph nodes are also
en larged . (From Jacoby et al. 1979, with permission of Aca
demic Press)

~

Fig. 217. (upper left ) Submaxillary salivary gland, rat , 4 days
afte r in tranasal inoculat ion of sialoda cryoadenitis virus. No te
necrosis of a large salivary duct and mild interstitial inflamma 
tion. Ea rly signs of degeneration in adjace nl acini are indicated
by intracyloplasmic vacuoles. (From Jacoby et al. 1975, with
permission of Veterinary Pathology.) H&E, x 400

Fig. 218. ilower left ) Sub maxi llary gland, rat infected
intr anasally with sialodac ryoadenitis virus 5 days previously.
Note widespread necrosis and infiam mation. (Fro m Jacoby et
al. 1975, with permission of Veterinary Pathology.) H&E, x 160

Fig. 219. (upper right) Submaxillary gland, rat, effaeed by
severe sialoadenitis 6 days afte r infection with sialoda
eryoa de nitis virus. Squamous melapl asia is evidenl in a salivary
duct. T he adjaeent sublingual gla nd is normal. (From Jaeoby et
al. 1975, with permission of Veterinary Pathology.) H&E,
x 160

Fig.220. (lower right) Subma xillary gland, rat inoeulaled with
sialoda eryoadenilis virus 9 days pr ev iously. Note th e promi
nenl squamous metaplasia of due ta l epithelium and clusters of
regen er ating aeini, especially in Ihe lower right quadrant.
(From Jaeoby et al. 1975, with per mission of Veterinary Pathol
ogy .) H &E, x 160
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coronaviruses are antigenically related to mouse
coronaviruses commonly grouped und er the name
mouse hepatitis virus (MHV) (Bhat t et al. 1972;
Parker et aI. 1970). Because under experimental
condition s SDA virus can infect mice (Bhatt et aI.
1977) and MHV can infect rats (Taguchi et aI.
1979), some caution in sero logic techniques and
interpretat ion is advised when investigating
coron avirus infections in these species , especially
when they are housed near one ano ther (Jacoby et
aI. 1979).

Biologie Features

SDA is a common infectious disease of rats. It is
acute and self-limiting and can affect rats at any
age. It usually occurs, however , in weanlings that
have recentl y lost maternal immunity or in suck
lings of non immune dams. Morbidity is high, but
mortalit y is low. Clinical disease develops by 1
week after exposure to the virus and is character
ized by one or more of the following signs: sneez
ing; photoph ob ia; lacrimation, including excessive
secretion of porphyrin pigment (so-called
chromodacryorrhea), which imp arts a red stain to
periocular and perinasal skin; cervical swelling
due to palpably enlarged submax illary salivary
glands and ede ma; transient anorexia and weight
loss; and redu ced breeding performance. The se
verity of c1inical disease can vary among rat
strains, and mild disease may be asymptomatic
(Bhatt and Jacoby 1985). Serocon version, which
typically occurs about 1 wee k afte r exposure to
virus, marks the cessation of infect ion and trans
mission and the initiation of repa ir. Although
immunit y to systemic infection is long-lived,
seroposi tive rats can be transiently reinfected and
transmit virus to naive rats for seve ra l days (Percy
et aI. 1990; Weir et aI. 1990b).
Convalescence is associated with humoral im
munity, which can be detected serologically
by neutralization (Bhatt et aI. 1972), immuno
fluorescence (Smith 1983), or enzyme-linked
immunoabsorption (Peters and Collins 1981). In
fection of athymic rats, by contras t, is persistent
and results in chronic active inflammation and
prominent scarring of the saliva ry glands. Af
fected rats also transmit infection for prolonged
periods and may develop a wasted appearance
(Weir et aI. 1990a). SDA has been detected in
laborat ory rats in North America, Europe, and

Asia and is probab1y one of the most common
infections oflaboratory rat s wor1dwide. The infec
tion is difficult to eliminate until susceptible ani
mals have become immune or until rooms with
infected rats have bee n depopulated. Virus is
spread rapidly by contact or ae rosol and infects
the respiratory tract before reaching the salivary
glands and lacrimal glands. Th e route of spread
from the nasopharynx has not been confirmed, but
might involve retrograde infect ion of salivary and
lacrimal excretory ducts. Virem ia, if it occurs, is
likely to be transient (Jacoby et al. 1975). Virus
sprea d in immunocompetent rats is limited to the
respiratory tract, salivary glands, lacrimal glands,
and regionallymph nod es. In fect ion of the urinary
tract has been demonstrated , however, in athymic
rats (Weir et al. 1990a) . Ker atoconjunctivitis
associated with infect ion has been attr ibuted
to corneal dehydration from interrupted tear pro
duction rather than to viral invasion of the cornea
(Lai et aI. 1976).
As previously stated, SDA virus is closely related
to a coronavirus isolated from rats by Parker and
coworkers (Parker et aI. 1970; Bhatt and Jacoby
1977). SDA virus is relat ively large (6G-200nm)
and pleomorphic and can be grown in monolayer
cultures of primary rat kidney (Bhatt et aI. 1972)
or in mouse L2 fibroblasts (Percy et aI. 1989;
Gaertner et aI. 1991). The cyto pathic effect of rat
coro naviruses is syncytia formation. Infection
is typically detected sero logically by enzyme
linked immunosorbent assay (ELISA) or
immunofluorescence assay.
SDA may affect the res ults in research using rats
(Barthold 1985). The most significant interference
sterns from chronic ophtha lmologic lesions sec
ondary to dacryoadenitis, which are described
elsewhere in these monograph s. During acute
disease, rats may consume less food and have
transient weight loss and reduced breeding per
formance (Utsumi et a1. 1980). Infected rats may
also be at greater risk during general anesthesia,
especially if they are restrained with head and
neck extended. Nasal exudat es from acute rhinitis
(see p. 249), and swelling of cervical tissues may
combine to narrow or obstruct the upper airways.
Biochemical or morphological studies on affected
glands would not be suita ble during acute infec
tion or convalescence (Pe rcy et aI. 1988). Whether
squamous metaplasia of healing glands can affect
the course of carcinoge nicity studies has not been
c1ar ified . There is no published evidence, how-



ever, that such lesions increase the prevalence of
salivary tumors in rats treated with potential or
kn own carcinogens .

Comparison with Other Species

The lesions of SDA in rats are not duplicated in
natural disease of oth er laboratory or domestic
anim al species. Sialoadeni tis in humans may be
infectious (e.g., mumps) or noninfectious (Vickers
and Gorling 1977), but the pathogenesis, distribu
tion of lesions, and other manifestations of hum an
sialoadenitis do not closely resemble SDA.
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