A Case of Neonatal Calf with Meningitis Associated with Klebsiella oxytoca Infection
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ABSTRACT.

A 16-days-old calf exhibited pyrexia, difficulty to stand and walk, cloudiness of the ocular aqueous humor, and swelling of

the shoulder joints. The primary pathological lesion was fibrinopurulent meningitis with Gram-negative small bacilli, and which was
concurrently accompanied with endophthalmitis, polyarthritis, and purulent inflammation in several visceral organs. Klebsiella oxytoca
was isolated from the brain and spinal cord. These results suggest that this is a rare case of meningitis with septicemic K. oxytoca
infection in neonatal calf.—kEy worDs: Klebsiella oxytoca, meningitis, neonatal calf.

Bacterial meningoventriculitis in neonatal ungulates is
usually concurrent with septicemia, and characterized by a
peculiarly surface-related inflammation of the meninges,
choroid plexuses, and ventricular walls with rare involve-
ment of the underlying parenchyma [1]. The term,
meningitis, can be also used for this condition, since the
inflammation is usually more prominent in the meninges
[1, 12-14]. The disease in neonatal ruminants is most often
caused by Escherichia coli [1, 11, 13], and less frequently
by Pasteurella [15], Streptococcus pneumoniae [17], S.
bovis [14], or Listeria monocytogenes [7, 12]. However,
there are few reports on Klebsiella meningitis in neonatal
ruminants. The purpose of this report is to describe
pathological findings in a neonatal calf suffering from
meningitis with septicemic K. oxytoca infection.

A calf of Japanese Black breed had made no attempt to
suck colostrum, and exhibited depression and anorexia
since the birth. The calf showed pyrexia of about 40°C,
difficulty to stand and walk, reluctance to move, and
bilateral cloudiness of the ocular aqueous humor, but did
not respond to the treatments with ampicillin and electro-
lytes tried at the age of 2 and 3 days. Later, the swollen
shoulder joints were observed at the age of 7 days. The
animal became fatal and was killed by euthanasia for
necropsy at the age of 16 days.

Macroscopically, there was an increase of cloudy
cerebrospinal fluid. Congestion, petechiae, and cloudy
areas were present in the meninges. The lesions were
more prominent at the ventral side of the brain stem and
at the upper cervical part of the spinal cord. The lateral
ventricles and mesencephalic aqueduct were dilated. On
the cut surface of eye balls, aqueous humors were cloudy.
There was an increase of cloudy synovial fluids in many
joints of the limbs, especially in the shoulder joints. Other
findings were fibrinous exudate on the peritoneum and
atrophic thymus.

Microscopically, the lesions in the brain and spinal cord
were fibrinopurulent inflammation (Fig. 1) limited to the
meninges, choroid plexuses, and ventricular walls, and
more prominent in the meninges throughout the brain and
spinal cord. Fibrinous thrombi and loosening or hyalinous
degeneration of arteriolar walls were occasionally seen in
the affected meninges of the mesencephalon and pons.

Involvement of the choroid plexuses and ventricular
walls included mild infiltration of neutrophils and mono-
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nuclear cells, occasional epithelial desquamation, sub-
ependymal capillarization with edema, occasional des-
quamation of the ependymal cells, and small amount of
fibrinopurulent exudate in the ventricular lumens. The
parenchymatous lesions in the brain were minimal and
limited to the superficial molecular layer and perivascular
spaces in the deeper gray and white matters of the
cerebrum and cerebellum. Fibrinopurulent exudate was
found in the meninges covering the hypophysis and
perineural tissues of the trigeminal ganglia.
Fibrinopurulent endophthalmitis with frequent throm-
bosis was bilaterally seen with mild extension to the
orbital adipose tissue (Fig. 2). There were fibrinopurulent
peritonitis, and purulent hepatitis and splenitis. Vasculitis
characterized by infiltration of neutrophils and mononuc-
lear cells on the degenerated walls, or fibrinous thrombi
were occasionally found in the kidneys, tongue, and lungs.
Other findings were catarrhal typhlocolitis and mucosal

. LN .
Fig. 1. Infiltration of neutrophils, macrophages, and lympho-
cytes as well as fibrinous exudate are observed in the
meninges of the pons. HE stain. X 100.
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Fig. 2. There are congestion, perivascular hemorrhages,

fibrinous thrombi, and cellular infiltration in the inner retina,

and fibrinopurulent exudate in the ocular cavity. HE stain.
X 100.

erosions of the gallbladder as well as a decrease in number
of lymphocytes in the lymphatic tissues such as the spleen,
thymus, several lymph nodes, and intestinal lymphono-
dules. Numerous Gram-negative small bacilli were found
in and around macrophages infiltrating into the purulent
lesions of the whole body by Gram stain (Fig. 3).
Unfortunately, no joint was histologically examined.

By the avidin-biotin-complex immunoperoxidase tech-
nique (ABCIT) [6] using rabbit hyperimmune sera against
many serotypes of E. coli (0-8, 9, 15, 45, 78, 88, 101, 117,
and 153), no E. coli antigen was detected in the brain and
spinal cord.

The brain, upper cervical part of the spinal cord, and
synovial fluid from the shoulder joint were cultured
aerobically on tryptic soy agar supplemented with 5%
sheep blood, or anaerobically on GAM agar using a gas
generating kit (Oxoid Limited, England) at 37°C for 48 hr.
Both aerobic and anaerobic cultures yielded Klebsiella
oxytoca from the brain and spinal cord.

Klebsiellae are generally considered to be opportunistic
pathogens that cause diseases when some factors lower the
defense mechanisms of the host [8, 16, 18]. The organisms
are classified into four species; K. pneumoniae, K.
oxytoca, K. terrigena, and K. planticola [9]. Of these
species, K. pneumoniae is known to cause pneumonia [5,
10}, septicemia [19], and meningitis [3, 4] in animals or
man, especially in nonhuman primates. K. oxytoca can be
also isolated from various pathological conditions [2].

The primary pathological change observed here was
fibrinopurulent meningitis, and which was concurrently

Fig. 3. Numerous Gram-negative small bacilli (arrows) are
present in and around macrophages infiltrating into the
meninges of the pons. Gram stain. X 400.

accompanied with endophthalmitis, polyarthritis, and
purulent inflammation in several other organs and tissues.
Numerous Gram-negative small bacilli in the lesions and
isolation of K. oxytoca suggest that the present case was in
the process of septicemia associated with K. oxytoca
infection.

The characteristic involvements of fibrinopurulent in-
flammation in the meninges, choroid plexuses, ventricular
walls, joints, and peritoneum were similar to those of
neonatal calves with meningitis due to E. coli [1, 11, 13],
S. bovis [14], or L. monocytogenes [12] infections. Infarct
of the cerebral parenchyma was not found in the present
case, while that is sometimes or frequently seen in E.
coli-infected neonatal calves [1, 13]. This might have been
related to fewer frequency of thrombi in the cerebral
parenchyma or meninges. In addition, concurrent en-
dophthalmitis, being almost invariably of streptococcal
origin [17], occurred in the present case. The result
suggests that Klebsiellae infection should be paid an
attention at diagnosis of neonatal calves with similar
lesional combination. Because all Klebsiella strains are
resistant to ampicillin [9}, the present case did not respond
to the chemotherapy with the drug.

The present case may have been affected with a
so-called weak calf syndrome since the clinical abnormali-
ties. Lymphocytic depression and an inadequate ingestion
of colostrum might have contributed to the infection. The
typhlocolitis or mucosal erosions of the gallbladder
suggests that the gut may have been a possible portal of
entry.
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