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Schmallenberg

Virus in Central

Nervous System
of Ruminants

To the Editor: In 2011, a new vi-
rus spread throughout ruminant popula-
tions in the Netherlands, Germany, and
other European countries (/). Infected
dairy cattle exhibited fever, reduced
milk yield, loss of appetite, and diar-
rhea. Weeks after these signs appeared,
epidemic abortions; births of mal-
formed or stillborn animals; and peri-
natal deaths of calves, lambs, and goat
kids were reported. Metagenomic anal-
ysis identified a novel orthobunyavirus
(family Bunyaviridae), termed Schmal-
lenberg virus (SBV), which is closely
related to Akabane and Shamonda vi-
ruses (1). These arthropod-borne virus-
es are well-recognized ruminant patho-
gens in Africa, Asia, and Oceania; fetal
infection is associated with an arthro-
gryposis—hydranencephaly syndrome.

Previous reports about SBV have
addressed clinical signs (2), serologic
findings (3), pathologic findings (4),
and SBV RNA distribution in organs of
malformed calves (5) detected by real-
time quantitative reverse transcription
PCR (qRT-PCR). However, pathogene-
sis and viral cell tropism are largely un-
known. Therefore, our aims were to es-
tablish an in situ hybridization method
(ISH) to detect SBV mRNA, to evalu-
ate the usefulness of this method as a
complementary diagnostic tool, and to
further analyze SBV pathogenesis.

The in situ probe was generated
according to established protocols (6).
The SBV gRT-PCR product and prim-
ers used for diagnostics (5) were used
to amplify an 88-bp segment of the
nucleoprotein, encoded by the small
segment of the SBV genome. The
amplicon was cloned into a pCR4-
TOPO vector (Invitrogen, Darmstadt,
Germany) and sequenced. For genera-
tion of a digoxigenin-labeled antisense
probe to detect viral mRNA, we used
M13 reverse and SBV-S-469R prim-
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ers (5). Specificity of the probe was
ensured by distinct ISH signals in the
brains of SBV-positive (as determined
by gRT-PCR) animals (6). No reaction
was detected in SBV-negative (as de-
termined by qRT-PCR) goats, sheep,
and calves; in ruminants with various
non—SBV-associated nervous system
lesions; or in the brain of a mouse that
was experimentally infected with Aka-
bane virus.

Thereafter, we investigated SBV
mRNA distribution in the central ner-
vous system (CNS) of 82 naturally
infected ruminants (46 lambs, 2 goat
kids, and 34 calves), all of which had
previously been found by qRT-PCR
to be positive for SBV. In addition,
ISH was used to examine the follow-
ing tissues from 10 of these animals (4
lambs, 1 goat kid, and 5 calves): pla-
centa, muscle, eye, heart, aorta, lung,
trachea, liver, kidney, spleen, small
and large intestine, mesenteric and
pulmonary lymph nodes, thymus, ad-
renal gland, testis, and uterus.

SBV mRNA was found in varying
amounts, predominantly in neurons
(Figure) of the cerebrum, cerebel-
lum, brain stem, medulla oblongata,
and spinal cord of 7 lambs, 1 goat kid,
and 2 calves. Randomly distributed
clusters of SBV-positive neurons were
frequently found in small ruminants,
whereas only single positive cells were
found in both calves. SBV mRNA was
not found in any peripheral organ. The
online Technical Appendix (wwwnc.
cdc.gov/EID/pdfs/12-0764-Techapp.
pdf) provides an overview of ISH re-
sults in relation to malformations and
inflammatory CNS lesions. Histologic
examination identified encephalitis,
characterized by lymphohistiocytic,
perivascular cuffs, in 11 (9 lambs, 1
goat kid, and 1 calf) of the 82 animals.
Among animals that were positive ac-
cording to ISH, all small ruminants
showed inflammation, whereas both
calves lacked inflammatory changes.

The most frequent macroscopic
lesions or conditions in animals that
were SBV positive by qRT-PCR,

especially calves, were arthrogryposis,
brachygnathia inferior, torticollis, ky-
phosis, lordosis, scoliosis, and muscle
hypoplasia (especially in calves) (4).
The predominant CNS lesions or con-
ditions were cerebellar and cerebral
hypoplasia, hydranencephaly, poren-
cephaly, hydrocephalus, and micro-
myelia. Among the 8 small ruminants
that were SBV positive by ISH, hy-
drocephalus was found in 5, cerebellar
hypoplasia in 5, hydranencephaly in
1, and arthrogryposis in 6. For the 2
calves that were SBV positive, micro-
myelia and arthrogryposis were found
in both and cerebellar hypoplasia in 1.

This study indicates that neurons
are the predominant target in SBV-in-
fected neonates. Surprisingly, only 10
of 82 ruminants were positive for SBV
by qRT-PCR and ISH. This discrepan-
¢y could result from low SBV mRNA
copy numbers per cell, which are de-
tectable by qRT-PCR but not ISH, and/
or from reduced viral load in individual
cells because of the long time between
assumed infection in early gestation
and time of examination after birth
(=17 weeks in sheep and 27 weeks in
calves). The latter explanation is in-
dicated by the high incidence of mal-
formations (7) typical for teratogenic
insults and might especially apply to
calves. Detection of CNS inflammation
in all small ruminants that were SBV
positive according to ISH indicates a
cause-and-effect association between
high SBV mRNA copy numbers per
cell and lymphohistiocytic immune re-
sponse. Furthermore, low numbers of
infected cells and/or reduced replica-
tion as assumed for animals that were
positive by qRT-PCR but negative by
ISH might explain the absence of in-
flammation in the calf brains. The 3
tested animals in which inflammation
was found but that were SBV negative
by ISH could represent an advanced
resolving lesion after viral clearance
or reduction. In situ detection of SBV
mRNA represents a suitable way to
study SBV pathogenesis, especially
in the active phase of infection, and
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Figure. In situ detection by using Nomarski differential interference

of Schmallenberg virus mRNA in neurons in the medulla of a neonatal sheep for which
Schmallenberg virus infection was confirmed by real-time quantitative reverse transcription

PCR. Scale bar = 100 pm.

might enable identification of SBV as
the causative agent in cases of CNS in-
flammation of unknown etiology.
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Polyomavirus in
Saliva of
HiV-infected
Children, Brazil

To the Editor: Human polyoma-
viruses (HPyVs) are members of the
family Polyomaviridae. Nine distinct
PyVs can infect humans: BKPyV,
JCPyV, WUPyV, KIPyV, MCPyV,
TSPyV, HPyV6, HPyV7, and HPyV9
(). Primary infections generally oc-
cur early in life, are typically subclini-
cal, and are followed by persistence of
the virus in the person. Reactivation
of infection has been associated with
disease in immunocompromised per-
sons (2—6). We detected the excretion
of HPyV in the saliva of HI V-infected
children and compared this finding
with its prevalence in healthy control
children to evaluate the possible asso-
ciation between viral infection and the
stage of immunodeficiency.

Samples were collected during
August 2009—June 2011 from patients
attending the School of Dentistry of
the Federal University of Rio de Ja-
neiro, Brazil. Saliva samples were ob-
tained from 60 HIV-infected children
(27 (44.9%) boys, 33 (55.1%) girls),
613 years of age (median 9.5 years),
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