
Lassa virus infection in Mastomys natalensis
in Sierra Leone
Gross and microscopic findings in infected and uninfected animals
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Pathological examinations of 28 wild-caught Mastomys natalensis from Sierra Leone,
14 of which were positive for Lassa virus by tissue culture, are reported. The high frequency
of neoplastic and degenerative diseases observed among older animals in closed colonies of
M. natalensis were not observed in the wild animals studied. This is probably a reflection of
the age distribution of the study population, since the life expectancy of wild Mastomys is
less than a year. Inflammatory lesions were nonetheless identified, some of which were
similar to those described in laboratory colonies. Frequent lesions were myocarditis (54 %),
myositis (32 %), interstitial pneumonitis (50 %), intercapillary glomerulosclerosis (36%),
and acute nephrosis (14 %). Follicular and nodular lymphoid hyperplasia were evident in
the spleen (74 %) and Peyer's patches (64 %). Lymphoid cell accumulations were
prominent in the salivary glands (36 %), periportal hepatic region (25 %), lungs (32 %),
perivascular regions (36 %), and kidney (21 %). Cytomegalic inclusion body sialoadenitis
was common (25 %). Coccidiosis was evident in the intestinal tract (25 %), kidney (25 %),
and muscle (21 %). One neoplasm, a parahepatic haemangioma, was observed histologi-
cally.

Mean body weights and lengths for virus-positive animals (33 g and 9.2 cm) and virus-
negative animals (54 g and 12.2 cm) showed that virus-positive animals were smaller in
weight and shorter in length. Since the age of the animals could not be determined, these
differences remain unexplained.

In comparison with virus-negative animals, virus-positive Mastomys had higher frequen-
cies ofsplenicfollicular hyperplasia (82 % against 50 %), myocarditis (79 % against 29 %),
perivascular lymphoid cell accumulation (57 % against 7 %), myositis (50 % against 14 %),
and cytomegalic inclusion body sialoadenitis (36% against 14 %). The frequency of
lymphoid hyperplasia of Peyer's patches was high in both groups of animals (71 % and
57%).

The presence of Lassa virus, small size, myocarditis, and lymphoid perivasculitis
appeared to be interrelated, but larger and better controlled studies are required to elucidate
the relationship.

INTRODUCTION

Mastomys natalenis, the multimammate rat, is a
species of rodent slightly smaller than the laboratory
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rat; it is native to many sub-Saharan regions of
Africa. In Southern Africa Mastomys is an impor-
tant intermediate host of plague, and in West Africa
it is the reservoir-host of the arenavirus disease,
Lassa fever, a severe febrile illness of man (14).
Throughout its range, Mastomys is a major agricul-
tural pest.

Laboratory colonies of Mastomys have been
established in a number of countries in order to
study patterns of neoplastic, autoimmune, and de-
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generative lesions as models of human diseases.
Neoplasms of particularly high spontaneous inci-
dence are thymomas, argyrophilic gastric carcino-
mas, aleukaemic lymphosarcomas, and reticulum
cell sarcomas, hepatomas and haemangiomas (16-
19, 21-23). However, the common tumours of
mice-mammary gland tumour, leukaemia, and
osteogenic sarcoma-are rare in Mastomys (19).
Among degenerative changes, the diarthrodial joints
and intervertebral discs frequently show all grada-
tions of aseptic necrosis and erosion of cartilage.
Protrusion of discs into the vertebral canal and
proliferative synovitis with marginal osteophyte for-
mation cause the animals to be disinclined or unable
to walk (20).
Degenerative glomerular disease, closely resem-

bling that in man, is a common lesion of laboratory-
maintained Mastomys. The glomerular changes,
ranging from membranous to severe chronic glome-
rulonephritis are believed to represent immuno-
pathological lesions (13, 17). While most of the
autoimmune syndromes have not been fully charac-
terized, myasthenia gravis, Sjogren's syndrome and
histopathological lesions resembling Hashimoto's
thyroiditis and Mikulicz's syndrome have been re-
ported (21, 23).

In 1972, during investigations of an epidemic of
Lassa fever, wild Mastomys natalensis were captured
in Sierra Leone (14). Because of the wide spectrum
of spontaneous diseases described in laboratory-
reared Mastomys and because no histopathological
studies using wild animals had been reported, we
decided to examine representative specimens from
Sierra Leone. Since some arenaviruses are known to
produce certain lesions in persistently infected car-
rier hosts, both Mastomys from which Lassa virus
had been isolated and those from which it had not
were included in this study.

MATERIALS AND METHODS

Rodent collections and virus isolations have been
reported previously (14). Rodent carcases were fixed
in 15% formalin in Sierra Leone and returned to the
Smithsonian Institution, Washington, D.C., where
they were washed and placed in 70% ethanol. Gross
pathological examinations were performed on the
preserved specimens. Twenty-eight animals were stu-
died; from 14, Lassa virus had been isolated. Nega-
tive controls were randomly selected from animals
matched only on the basis of geographical origin.
Specimens were coded and examinations conducted

in blind fashion. Approximately 40 organs per ani-
mal were paraffin-embedded, sectioned, and stained
with haemotoxylin and eosin. Bones were decalcified
using a formic acid and resin technique prior to
paraffin-embedding and staining.

Evaluation of degenerative joint disease followed
the criteria of Sokoloff et al. (20). In describing
glomerular disease, the classification scheme of Snell
& Stewart (17) was considered but not strictly
adhered to for reasons given later. Thymic and
splenic lesions were evaluated using the criteria of
Snell & Stewart (19). Detailed scoring procedures for
lesions of the heart, lung, liver, and brain were not
used.

RESULTS

Gross pathological observations
Although there is no apparent sex predisposition

in the 14 Mastomys that were positive for Lassa
virus (Fig. 1), a higher proportion of these animals
were of smaller size and weight than virus-negative
animals. Two females in the last half of gestation
had 6 and 12 fetuses; the female with 6 fetuses was
positive for Lassa virus.

Previous removal of portions of the spleen, a
kidney, and one lung complicated the necropsy
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Fig. 1. Size and sex relationships of Mastomys nata-
lensis infected with Lassa virus and uninfected animals.
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Fig. 2. Intranuclear inclusions (arrows) in ductular epithelium of submaxillary salivary
gland.

Fig. 3. Cytomegalic acinar cells in submaxillary salivary gland.



Fig. 4. Chronic interstitial pneumonitis.
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Fig. 5. Severe acute myocarditis with myofibre necrosis, neutrophil infiltration, and atrial
thrombosis.



Fig. 6. Intercapillary glomerulosclerosis with intercapillary deposition of oesinophilic
hyalin material (arrow).
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Fig. 7. Lymphoid hyperplasia in Peyer's patch of the ileum.
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examination somewhat. However, no neoplastic
masses or myoskeletal derangements were seen on
gross examination in any animal with the exception
of one female with a 90 degree deflection of the tail,
which was shown radiographically to be due to a
vertebral fracture. Other gross findings are described
below.

Parasitic and viral diseases
Helminths of several genera were most common in

the gastrointestinal tract. Three animals had infec-
tions of Gongylonema sp. in the stratified squamous
epithelium of the stomach and oesophagus (3). There
was no histological evidence of inflammation sur-
rounding the parasites. Whipworms (Trichuris sp.)
were examined grossly in the caecocolic region of
one adult. Capillaria hepatica with typical double-
operculated eggs and a mixed cell inflammatory
reaction was found in the liver of one animal.
Unidentified nematodes were present in the duode-
num, jejunum, and caecum of several Mastomys, and
cestodes were found in 3 animals. Two nematodes,
presumed to be filarids, were discovered in the
myocardium of the left ventricle and mediastinum of
two hosts. Trematodes and acanthocephalans were
not observed. Large numbers of mites, probably
Demodex sp., were located in hyperplastic sebaceous
glands in the perianal area of one animal.

Muscular, renal, and intestinal coccidiosis was
commonly found on histological section. Parasitic
cysts, most likely Hammondia hammondi (5) were
found in lumbar, quadriceps, masticatory, and
diaphragmatic musculature, but not in sections of 28
hearts. The infected myofibres were surrounded by
non-reactive tissue. Heavy infections of various
stages of renal coccidia, probably Klossiella muris
(11), were observed in the lumina of the convoluted
tubules of 7 Mastomys. Intestinal coccidians para-
sitized the small intestine, caecum, and colon of
several animals.

Seven of 28 Mastomys had salivary gland lesions
highly suggestive of cytomegalic inclusion disease (1,
8, 10). In 5 animals, ductal cells of the submaxillary,
sublingual, and parotid glands contained central
amphophilic intranuclear inclusion bodies (Fig. 2).
In the submaxillary glands of 2 other animals,
cytomegalic cells of apparent acinar origin formed
nests of 4 or more cells (Fig. 3).

Inflammatory lesions
The respiratory tract was usually free of grossly

visible lesions but in 5 Mastomys, pale, roughly

spherical, subpleural nodules 1 mm in diameter were
seen (Table 1). Histologically, these consisted of
areas of infiltration of macrophages, plasmacytes,
and occasionally eosinophils. Acute and/or chronic
mild diffuse interstitial pneumonitis was evident in 14
lungs. The acute form was characterized by alveolar
oedema, congestion, and a preponderance of neutro-
phils in the alveolar septa. In cases with chronic
interstitial pneumonitis, there was prominent thick-
ening of the alveolar septae by mononuclear cells
and eosinophilic material (Fig. 4). Excessive peri-
bronchiolar and/or perivascular lymphoid accumula-
tions were present in the lungs of 10 animals.

Microscopic cardiovascular lesions of various
states and severity were found in 21 (75%) of the
Mastomys (Table 1). Perivasculitis and chronic myo-
carditis each occurred in 11 animals. Acute myo-
carditis occurred in 4 additional specimens; in an-
other, the lesion was probably of verminous origin.
Acute myocarditis was characterized by necrosis of
myofibres, neutrophil infiltration, and the presence
of Anitschkow cells (Fig. 5). Perivasculitis, charac-
terized by cuffing of arteries and veins by mono-
nuclear cells, was observed in many organs of several
animals.

In 5 animals, skeletal muscles showed degenera-
tion of myofibrils, loss of cross-striations, pyknotic
and karyorrhectic nuclei, and mild neutrophilic infil-
tration. In the more chronic lesions, macrophage,
lymphocyte, and plasma cells were noted. These
foci were not associated with cysts of Hammondia.

Nonparasitic lesions of the digestive system were
found in salivary and lacrymal glands and in the
liver. Multifocal acute necrotizing hepatitis with
multinucleated giant cells (and generalized fibrosing
hepatitis) occurred in 2 animals. Focal lymphoid cell
accumulation (including plasmacytes) occurred in
salivary glands and the liver, but no definite associa-
tion with cytomegalic inclusion disease was evident.
Six Mastomys had small focal areas of acute necrosis
without inflammatory cell reaction in the salivary
glands (especially the parotid).

Urogenital organs contained a variety of histologi-
cal lesions. One case of chronic interstitial nephritis
with tubular atrophy was observed, and chronic
interstitial lymphoid accumulations occurred in
6 out of 28 animals. Mild chronic cystitis in 2 ani-
mals was characterized by lymphocyte and plasma
cell accumulations in the lamina propria. Mild
chronic endometritis of mixed cell type was observed
in 3 females. A mixed cell, focal, interstitial inflam-
mation occurred in the prostate of one male Masto-
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657



J. C. DEMARTINI ET AL.

Table 1. Spontaneous diseases in wild Mastomys

Organ Lesion Frequency

Salivary Cytomegalic inclusion body adenitis
glands Focal acinar necrosis

Lymphoid cell accumulations

Liver Acute focal hepatitis
Fibrosing hepatitis
Periportal lymphoid accumulations
Capillaria hepatica

Oesophagus, Gongylonemiasis
stomach

Intestine Coccidiosis
Cestodiasis
Nematodiasis
Lymphoid hyperplasia (Peyer's patches)

Lung Focal pneumonitis
Interstitial pneumonitis: acute

chronic
Lymphoid cell accumulations

peribronchiolar
perivascular

Heart Myocarditis: acute
chronic
verminous (nematode)

Perivascular lymphoid accumulations

Spleen Splenomegaly
Follicular hyperplasia

Kidney Acute nephrosis
Intercapillary glomerulosclerosis
Proliferative membranous glomerulonephritis
Interstitial lymphoid cell accumulation
Chronic interstitial nephritis
Klossiella muris (renal coccidlosis)

Bladder Chronic cystitis

Prostate Prostatitis
Hyperplasia, papillary

Uterus Endometritis

Testis Atrophy
Epididymitis

Muscle Chronic myositis
Hammondia hammondi (muscular coccidiosis)

25% (7/28)
21 % (6/28)
36% (10/28)

7 % (2/28)
7 % (2/28)

25 % (7/28)
4% (1/28)

11 % (3/28)

25 % (7/28)
11% (3/28)
14 % (4/28)
64% (18/28)

18 % (5/28)
11 % (3/28)
39% (11/28)

7 % (2/28)
25 % (7/28)

14 % (4/28)
39 % (11/28)
4% (1/28)

36 % (10/28)

11 % (2/19)
74 % (14/19)

14 % (4/28)
36% (10/28)
7 % (2/28)

21 % (6/28)
4% (1/28)

25 % (7/28)

15 % (2/13)

5% (1/19)
5% (1/19)

21 % (3/14)

10% (1/10)
25 % (1/4)

32 % (9/28)
21 % (6/28)

mys, and mild interstitial epididymitis with lymphoid
cell infiltration was observed in another.

All brains and spinal cords showed mild to severe
vacuolization of white matter, possibly related to
terminal anoxia or electrolyte changes or to fixation
artefact (6). Randomly scattered accumulations of
glial cells in the cerebellum and medulla, were
considered normal (islands of Calleja). Perivascular
cuffing and meningeal or subependymal cellular infil-
trates were not observed.

Otitis externa was found in 2 animals, but inner
and middle ears were not studied. Examination of
the integument, subcutis, and endocrine glands

(adrenals, thyroids, and islets of Langerhans) re-
vealed no abnormalities. The eye, tongue, and pitu-
itary glands were not routinely sectioned.

Degenerative lesions
Degenerative renal disease was commonly obser-

ved: glomerulosclerosis was present in 10 out of 28
animals and proliferative membranous glomerulo-
nephritis in 2 out of 28. Intercapillary glomerulo-
sclerosis was characterized by thickening of capil-
lary tufts by eosinophilic hyaline material and
alterations in the arrangement and shape of me-
sangial cell nuclei (Fig. 6). Capillary lumens were
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occasionally narrowed to the point of occlusion in
central areas of the tuft but were open peripherally.
The parietal basement membrane of Bowman's cap-
sule was inconsistently thickened. Thickening of
capillary loops was not observed.

Proliferative membranous glomerulonephritis was
characterized by thickening of the basement mem-
brane and hypercellularity of the glomerular tuft and
Bowman's capsule. Hypercellularity appeared to be
due to the increased numbers of mononuclear cells
probably of mesangial origin. Macrophages and
neutrophils were infrequently observed. Occasional
tufts showed evidence of cellular degeneration with
pyknotic nuclei and karyorrhexis. Tubules and
extraglomerular capillaries were spared.

There was no gross or histological evidence of
degenerative arthropathy. The stifle joints of 19
animals and elbow joints of 11 were examined and
found free of lesions. The carpus, tarsus, phalanges,
and intervertebral discs of the thoracolumbar region
of the 21 animals examined were consistently nor-
mal.

Hyperplastic and neoplastic lesions
The lymphoreticular system showed the highest

frequency of tissue alterations. Eighteen animals had
prominent Peyer's patches, visible as 1-3-mm white
nodules protruding from the serosal surface of the
smnall and large intestines. Histologically they were
composed of large secondary follicles with active
germinal centres (Fig. 7). Two cases of splenomegaly
with follicular hyperplasia occurred in Mastomys
that were positive for Lassa virus, although promi-
nent lymph follicles were also observed in many
other animals. Of the 22 spleens examined all 22 had
extramedullary haematopoiesis. Lymphoid hyper-
plasia of various respiratory, mesenteric, and periph-
eral lymph nodes was characterized by enlarged
follicles with prominent active germinal centres and
often by plasmacytosis in medullary areas. The
thymus was readily apparent in 21 out of 28 animals,
but no gross alterations were evident. The thymic
cortex was wide and densely cellular in 7 of 11 virus-
positive animals (3 thymuses were not sectioned).
Since 5 of the 7 animals were sexually mature, as
judged histologically by gonadal activity, thymus
involution does not appear to precede sexual matu-
rity in Mastomys.
The prostate glands of 3 females and 1 male were

considered enlarged by gross examination; histologi-
cally, one of the females demonstrated papillary
hyperplasia, as reported by Snell & Stewart (16). The

other 3 glands were within the limits of active
secretory functions.

Despite careful search, only one benign neoplasm
was discovered, a small haemangioma in juxtaposi-
tion to the liver.

Frequency of lesions in animals positive and negative
for Lassa virus
Differences in body length and weight were evi-

dent between the virus-positive and virus-negative
Mastomys (Fig. 1). Virus-positive animals were
below median size and weight. Since it was not
possible to determine the ages of the rodents exam-
ined, the reasons for the discrepant size in the two
groups remains unclear. Age differences, sampling
methods, or biological effects of Lassa virus infec-
tion are possibilities. No sex difference between the
two groups was present.
A comparison of the frequency of lesions in virus-

positive and virus-negative animals is shown in
Table 2. Using Fisher's method of exact probability
analysis (two-sided), inflammatory lesions of myo-
carditis and perivasculitis were found at significantly
higher frequencies in the virus-positive group, and
myositis was of marginal significance. All virus-
positive Mastomys had at least one of the 3 lesions
histologically, and half of them had 2 or all 3 lesions.
Of the virus-negative Mastomys, 43% had a single,
mild histological lesion. One other lesion, inter-
stitial pneumonitis, was of potential significance
(P = 0.06). However, it was the virus-positive ani-
mals that had the low incidence of this lesion. Body
size had no apparent influence on the frequency of
this lesion. Hepatitis was found in 28% of virus-
positive Mastomys and in 36% of the virus-negative
animals. The salivary glands of many Mastomys also
showed lymphocytic inflammatory reactions, but it
was not possible to determine whether there was any
relationship to cytomegalic inclusion body disease or
Lassa virus infection.

DISCUSSION

Histopathological evidence of infectious disease
due to viruses, protozoans, and helminths was
found in 21 out of 28 wild Mastomys (75 %). The
muscular coccidiosis is of parasitological interest.
The recent work by Frenkel & Dubey (5) describing
a new coccidian species with skeletal muscle affinity
and with bradyzoites resembling Toxoplasma in
dimensions (but not in tissue affinity) leads us to
classify this muscular cyst as Hammondia hammondi,

659



J. C. DEMARTINI ET AL.

Table 2. Differences in frequency of lesions between Lassa virus-positive and virus-negative Mastomys

Organ Lesion Lassa virus-positive Lassa virus-negative

Small a Large b p c Total Small a Large b p c Total p d

Heart Myocarditis 8/10 3/4 1.00 11/14 (79 %) 1/5 3/9 1.00 4/14 (29 %) 0.02
Perivascular lymphoid cells 5/10 3/4 0.58 8/14 (57 %) 0/5 1/9 1.00 1/14 ( 7 %) 0.01

Skeletal Myositis 6/10 1/4 0.56 7/14 (50%) 1/5 1/9 1.00 2/14 (14%) 0.10
muscle

Lung Interstitial pneumonitis 2/10 2/4 0.52 4/14 (29%) 4/5 6/9 1.00 10/14 (71 %) 0.06

Kidney Glomerulosclerosis 2/10 4/4 0.01 6/14 (43 %) 2/5 2/9 0.58 4/14 (29 %) 0.69
Perivascular lymphoid cells 1/10 1/4 1.00 2/14 (14%) 0/5 4/9 0.22 4/14 (29%) 0.65
Klossiella muris 3/10 0/4 0.51 3/14 (21 %) 0/5 4/9 0.22 4/14 (29 %) 1.00

Spleen Follicular hyperplasia 6/7 3/4 1.00 9/11 (82 %) 0/2 4/6 0.43 4/8 (50 %) 0.32

Salivary Cytomegalic inclusion disease 3/10 2/4 0.58 5/14 (36 %) 0/5 2/9 0.51 2/14 (14 %) 0.38
gland Focal necrosis 4/10 0/4 0.25 4/14 (29 %) 1/5 1/9 1.00 2/14 (14 %) 0.65

Intestine Coccidiosis 4/10 0/4 0.25 4/14 (29%) 1/5 2/9 1.00 3/14 (21 %) 1.00

Peyer's Lymphoid hyperplasia 7/10 3/4 1.00 10/14 (71 %) 2/5 6/9 0.58 8/14 (57 %) 0.69
patches

a Animals below median weight.
b Animals above median weight.
c Probability that there is no difference in frequency of lesion between large and small animals (Fisher's exact probability analysis,

two-sided).
d Probability that there is no difference between Lassa virus-positive and virus-negative animals (Fisher's exact probability analysis,

two-sided).

rather than Sarcocystis (which has broader and
blunter bradyzoites and an affinity for myocardium)
or Toxoplasma (which usually has brain and pul-
monary cysts not observed in the Mastomys studied).
Although Mastomys has been experimentally infected
with Hammondia (5), natural cases in rodents have
previously been reported only in the USA. The renal
coccidian Klossiella muris was seen only in the
kidney and consistently failed to produce an inflam-
matory reaction. The parasite is reported to be well
adapted to common laboratory rodents (11) and this
appears to be true in wild Mastomys as well. Simi-
larly, intestinal protozoans and helminths did not
produce a tissue reaction.

Myocarditis and perivasculitis were observed at
significantly higher frequency in animals positive for
Lassa virus. Stewart & Snell (21), Snell & Stewart
(19), and Strauss et al. (23) have reported myocardi-
tis and polymyositis in old, age-structured, closed
colonies of Mastomys, but always associated with
thymomas or thymic hyperplasia. These reports
attributed the thymic, muscular, and other lesions to
autoimmune diseases, particularly myasthenia
gravis. In the absence of thymic lesions and, consid-
ering our wild Mastomys to be a young and
young-adult, age-structured population, we feel that

the muscular lesions of these free-living Mastomys
are of different etiologies.

Hepatitis, a major histological lesion in mice
infected with lymphocytic choriomeningitis (4), was
not present at higher frequency in Lassa virus-positive
animals. Johnson et al. (9) found antigens of Machu-
po virus in the vascular endothelium and liver using
immunofluorescence techniques, but no histopatho-
logical lesions were reported.

Degenerative lesions of the skeletal system fre-
quently observed in old laboratory-raised Mastomys
(20) were not found in our study, probably because
wild-caught Mastomys represent a younger popula-
tion and because individual animals developing
arthropathies or other debilitating disease are more
likely to be removed from the population by preda-
tors.

Degenerative changes of the renal glomeruli in-
cluded intercapillary glomerulosclerosis and prolifer-
ative membranous glomerulonephritis, present in
36% and 7% of all Mastomys, respectively. While
the existence of these lesions bore no correlation to
the presence of Lassa virus or Klossiella muris,
glomerulosclerosis occurred in all virus-positive
Mastomys that were over the mean body weight; this
finding is significant (P = 0.01, Table 2).
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Our findings are at variance with the classification
of renal lesions in Mastomys described by Snell &
Stewart (17) in that the observed " sclerotic " lesions
were hyaline deposits restricted to central tuft
regions; the so-called " wire-loop " lesion was not
apparent. While membranous glomerulonephritis
and the " wire loop " lesion are generally accepted as
resulting from antigen-antibody complex deposition
in the glomerulus, glomerulosclerosis is of uncertain
etiology. The 2 cases of proliferative glomerulo-
nephritis were randomly distributed in the groups.
The high incidence of prominent Peyer's patches

on gross examination could not be significantly
linked to the presence of intestinal parasitism or
Lassa virus. Histopathology of the Peyer's patches
revealed marked nodular hyperplasia; the nature of
the stimulating antigen(s) remains uncertain.
No gross splenic lesions were found in virus-

negative animals; but the only two cases of spleno-
megaly (19%) were observed in the virus-positive
group. This prevalence is far less than that found in
young Calomys callosus infected with Machupo
virus (9). Splenic follicular hyperplasia was found in
82% of Mastomys positive for Lassa virus and in
50% of the negative animals.

Prostatic papillary hyperplasia in colonized female
Mastomys has been reported previously (16) and was
found in a single wild animal in our study. Argyro-
philic gastric carcinomas (18), thymomas (21, 23),
lymphohaematopoietic tumours, hepatomas, and
endocrine gland adenomas, which have been re-
ported to occur at high frequency in colonized
Mastomys, were not observed in this study. One
haemangioma was found on routine histological
examination; this tumour-type has been previously
documented by Snell & Stewart (17).
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RESULTATS DES EXAMENS DE LESIONS MACROSCOPIQUES ET MICROSCOPIQUES

CHEZ DES MASTOMYS NATALENSIS INFECTES ET NON INFECTES PAR LE VIRUS DE LASSA EN SIERRA LEONE

Mastomys natalensis est un petit rongeur originaire
d'Afrique. Il est le reservoir et l'h6te de la maladie
a arenavirus appelee fievre de Lassa, ainsi que d'autres
maladies graves de 1'homme. Des colonies de Mastomys
sont elevees en laboratoire pour etudier l'incidence,
propre a cette espece, des neoplasmes et des maladies
auto-immunes et de degenerescence. Lors d'une epidemie
de fievre de Lassa en 1972, des prelevements provenant
de Mastomys captures dans la nature en Sierra Leone
ont ete cultives pour rechercher le virus puis soumis a
des examens histopathologiques. Le virus de Lassa a ete
isole chez 14 des 28 animaux etudies. Les animaux por-
teurs du virus et 14 sujets temoins negatifs choisis au
hasard ont fait l'objet d'un chiffrement, les examens
etant ensuite effectues selon la methode de l'insu.
La frequence elev&e de neoplasmes et de maladies de

degenerescence observee chez les M. natalensis ages
eleves en laboratoire n'a pas ete corrobor&e par l'etude
des animaux captures dans la nature. Un neoplasme,
a savoir un hemangiome parahepatique, a et6 observe
par examen histologique. Aucune lesion macroscopique
ou histologique traduisant une arthropathie degenerative

n'a ete observee dans les grassets de 19 rats, dans les
articulations des coudes de 11 rats et dans les disques
intervertebraux de la region thoracolombaire chez 21 rats.
Une degenerescence des reins a ete frequemment notee:
360% des animaux presentaient une glomerulosclerose
intercapillaire et 7% une glomerulo-nephrite membra-
neuse prolifere.

Les modifications hyperplastiques du systeme lympho-
reticulaire etaient assez repandues. Des plaques de Peyer
proeminentes ont ete observees chez 18 animaux (figure 7).
Une splenomegalie avec hyperplasie folliculaire etait pre-
sente chez deux animaux porteurs du virus de Lassa,
mais des follicules lymphatiques proeminents ont aussi
ete observes dans la rate de nombreux animaux. On a
frequemment note une hyperplasie lympholde des gan-
glions mesenteriques, peripheriques et de l'appareil respi-
ratoire.
La rarete relative de processus degeneratifs et neoplas-

tiques chez les Mastomys captures dans la nature par
rapport aux rats eleves en laboratoire refiete probable-
ment la composition par age de la population etudi6e
puisque l'esperance de vie des Mastomys sauvages est
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inferieure a un an. On a identifie des lesions inflamma-
toires dont certaines analogues A celles decrites chez des
colonies de Mastomys eleves en laboratoire. Les lesions
les plus frequentes etaient la myocardite (54%), la myo-
site (32%), la pneumonite interstitielle (50%) et la
nephrose aigue (14%). Une hyperplasie lympholde des
follicules et des ganglions a ete observee dans la rate
(74%) et les plaques de Peyer (64%). Des cellules lym-
phoides (dont-50% de plasmacytes) etaient en evidence
dans les glandes salivaires (36%), dans la region periporte
du foie (25%), dans les poumons (32%), dans les regions
perivasculaires (36%) et dans les reins (21 %). Les infes-
tations de cestodes, de nematodes et de siphonapteres
etaient tres repandues. La coccidiose a ete observee dans
le tractus intestinal (25%), les reins (25%) et les mus-
cles (21 %).
En moyenne, le poids et la taille des rats porteurs du

virus de Lassa etaient inferieurs A ceux des sujets n6gatifs
(33 g et 9,2 cm et 54 g et 12,2 cm respectivement). Comme
il n'etait pas possible de determiner 1'Age des animaux,
ces differences restent inexpliquees. Aucune difference
due au sexe n'a W observee entre les deux groupes.

Les lesions inflammatoires etaient plus frequentes chez
les Mastomys porteurs du virus de Lassa que chez les
sujets negatifs: hyperplasie folliculaire de la rate (82%
contre 50%), myocardite (79% contre 29%), accumu-
lation de cellules lympholides perivasculaires (57% contre
7%), myosite (50% contre 14%) et sialo-adenite cytom&
galique (36% contre 14%). En appliquant le test de pro-
babilite de Fisher (analyse bilaterale), on a constate que
la frequence des lesions inflammatoires dues a une
myocardite ou a une perivasculite etait nettement plus
elev&e chez les sujets porteurs, tandis que l'ecart n'etait
pas significatif pour la myosite. L'examen histologique
a revele au moins une de ces trois lesions chez tous les
Mastomys porteurs du virus de Lassa, deux ou trois
lesions etant presentes chez la motie des sujets. Parmi
les Mastomys non porteurs du virus, 43% presentaient
une lesion histologique benigne isolde.

Il semble exister un rapport entre la presence du virus
de Lassa (isol6 par culture), la petite taille des sujets,
la myocardite et la perivasculite lympholde, mais des
etudes plus poussees et mieux controlees sont necessaires
pour elucider cette relation.

REFERENCES

1. BHArr, P. N. ET AL. Characterization of the virus of
sialodacryoadenitis of rats: A member of the corona-
virus group. J. infect. Dis., 126: 123-130 (1972)

2. CASALS, J. & BUCKLEY, S. M. Lassa fever virus. In:
Lehmann-Grube, F., ed. Lymphocytic chorio-
meningitis virus and other arenaviruses, Berlin,
Springer, 1973, pp. 325-340

3. CHrrwooD, M. & LICHTENFELS, J. R. Parasitological
review: Identification of parasitic metazoa in tissue
section. Exp. Parasit., 32: 407-519 (1972)

4. COLLINS, D. N. ET AL. The effects of pretreatment
with X-rays on the pathogenesis of lymphocytic
choriomeningitis in mice. II. The pathological histol-
ogy. J. Immunol., 87: 682-687 (1961)

5. FRENKEL, J. K. & DUBEY, J. P. Hammondia ham-
mondi: A new coccidium of cats producing cysts in
muscle of other mammals. Science, 189: 222-224
(1975)

6. GARNER, F. M. ET AL. Murine neuropathology. In:
Cotchin, E. & Roe, F. J. C., ed. Pathology of
laboratory rats and mice, Oxford, Blackwell Scien-
tific, 1967, pp. 313-319, 337-342

7. GILDEN, D. H. ET AL. Tamiami virus-induced im-
munopathological disease of the central nervous
system. In: Lehmann-Grube, F., ed. Lymphocytic
choriomeningitis virus and other arenaviruses, Ber-
lin, Springer, 1973, pp. 287-298

8. HUNT, R. D. Dacryoadenitis in the Sprague-Dawley
rat. Amer. J. vet. Res., 24: 638-641 (1963)

9. JOHNSON, K. M. ET AL. Biology of Tacaribe-complex
viruses. In: Lehmann-Grube, F., ed. Lymphocytic

choriomeningitis virus and other arenaviruses, Ber-
lin, Springer, 1973, pp. 241-258

10. KARSTAD, L. Cytomegalic inclusion disease in the
East African hedgehog. J. Wildlife Dis., 11: 187-188
(1975)

11. LEVINE, N. D. Protozoan parasites, 2nd ed. Min-
neapolis, Burgess, 1973, pp. 255-258

12. LOHLER, J. ET AL. LCM disease of the adult rat:
Morphological alterations of the brain. In: Leh-
mann-Grube, F., ed. Lymphocytic choriomeningitis
virus and other arenaviruses, Berlin, Springer, 1973,
pp. 217-232

13. MARKHAM, R. V. Jr ET AL. The ubiquitous occur-
rence of immune complex localization in the renal
glomeruli of normal mice. Lab. Invest., 29: 111-120
(1973)

14. MONATH, T. P. ET AL. Lassa virus isolation from
Mastomys natalensis rodents during an epidemic in
Sierra Leone. Science, 185: 263-265 (1974)

15. MONJAN, A. A. ET AL. Pathogenesis of LCM disease
in the rat. In: Lehmann-Grube, F., ed. Lymphocytic
choriomeningitis virus and other arenaviruses, Ber-
lin, Springer, 1973, pp. 195-206

16. SNELL, K. C. & STEWART, H. L. Adenocarcinoma
and proliferative hyperplasia of the prostate gland in
female Rattus (Mastomys) natalensis. J. nat. Cancer
Inst., 35: 7-14 (1965)

17. SNELL, K. C. & STEWART, H. L. Neoplastic and non-
neoplastic renal disease in Praomys (Mastomys)
natalensis. J. nat. Cancer Inst., 39: 95-117 (1967)



LASSA INFECTION IN M. NATALENSIS IN SIERRA LEONE 663

18. SNELL, K. C. & STEWART, H. L. Histology of
primary and transplanted argyrophilic carcinoids of
the glandular stomach of Praomys (Mastomys) na-
talensis and their physiologic effects on the host.
Gann Monograph No. 8, pp. 39-55 (1969)

19. SNELL, K. C. & STEWART, H. L. Hematopoietic
neoplasms and related conditions in Praomys
(Mastomys) natalensis. J. nat. Cancer Inst., 42: 175-
202 (1969)

20. SOKOLOFF, L. ET AL. Degenerative joint disease in
Praomys (Mastomys) natalensis. Ann. rheum. Dis.,
26: 146-154 (1967)

21. STEWART, H. L. & SNELL, K. C. Thymomas and
thymic hyperplasia in Praomys (Mastomys) nata-
lensis. Concomitant myositis, myocarditis, and sialo-

dacryoadenitis. J. nat. Cancer Inst., 40: 1135-1159
(1968)

22. STEWART, H. L. & SNELL, K. C. Mastomys: Their
rare disease patterns make them distinctive animal
models. Compar. Path. Bull., 6: 1-2 (1974)

23. STRAuss, A. J. L. ET AL. Spontaneous thymoma,
polymyositis, and serumautoantibodies to striated
muscle in the rodent, subgenus Praomys (Mastomys)
natalensis. Similarities to thymoma with myasthenia
gravis in man. Lancet, 1: 1126-1129 (1968)

24. WINN, W. C. Jr ET AL. The pathogenesis of
Tamiami virus meningo-encephalitis in newborn
mice. In: Lehmann-Grube, F., ed. Lymphocytic
choriomeningitis virus and other arenaviruses, Ber-
lin, Springer, 1973, pp. 299-312

DISCUSSION

ARATA: I do not think this study is comparable with
the former one (Snell & Stewart), since the "closed
colony " animals were allowed to die of old age, whereas
these were field trapped and probably had a rather low
average age.

WALKER: Did you see meningoencephalitis in any of the
wild Mastomys?

MONATH: There was no evidence of meningoencephalitis;
we looked for that pretty carefully.

GRATZ: Dr Coetzee mentioned earlier that Mastomys
have a rather limited range of movement and Dr Bellier

indicated that perhaps there was a chromosome difference
between those living in villages and those living in more
natural conditions. Do you know exactly where your
infective and non-infective animals came from in respect
to dwellings?

MONATH: They were all marked in our fleld books as
having been trapped within houses; they were all from
the same town. We have no more specific information
to go back to.

LEHMANN-GRUBE: This kind of study has never been
done in mice with respect to LCM virus infection. I would
not be surprised if we should find similar results.


