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Aim. The aim of our study was to follow the persistence of viral RNA in selected organs of experimentally
infected with coxsackievirus (CV) BS strains from different sources such as a patient’s sample, an en-
vironmental sample and a prototype virus strain. Methods. CD-1 mice were infected with CVBS strain
Faulkner the prototype, CVB5 — isolate from treated sewage waste and isolate from patient’s stool sample
both identified as CVBS5. The viral RNA was detected by RT-PCR using enterovirus primers specific for the
non-coding 5' region. Results. We observed presence of RNA in the brain and heart of mice infected with
isolate from patient’s stool at day 45 post infection (p. i.). Conclusion. We conclude that CVBS persists in
the brain and heart after oral infection of CD1 mice. The relevance of viral persistence maybe related viral

origin and the genetics.
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Introduction. Coxsackievirus BS (CVBS5) belongs to
the genus Enterovirus and the family Picornaviridae.
Epidemiological data have shown that this serotype is
one of the most frequently isolated enteroviruses from
infected humans [1].

CVBS5 is associated often with meningitis, sporadic
cases of neurological diseases, and chronic diseases
such as cardiomyopathy and diabetes. Coxsackievirus
and echovirus are frequent causes of aseptic meningitis,
particularly in children, but are rarely life threatening.
Fatality has been reported as in a case of meningoence-
phalitis [2], in immunosuppressed patient.

These viruses exist as circulating heterogeneous
virus populations of genetic variants as other entero-
viruses. Mice are used for studying pathogenesis of
coxsackieviruses due to the presence of mouse coxsa-
ckie-adenovirus receptor (mCAR) which exists on cells
of different organs.

Our aim was to study the persistence of viral RNA
in different organs of experimentally infected mice.
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Materials and methods. Virus and cells. CVB5
(Faulkner) was obtained from the former National
Institute of Health, Prague, Czech Republic, and pro-
pagated in Green monkey kidney (GMK) cells. S1 BS
(identified as CVBS5) — isolate from the interphase
formed during sewage treatment and S2 B5 (identified
as CVBS) — isolate from patient’s stool sample. GMK
cells were used for virus propagation and titrations.
Cells were grown in Eagle’s minimum essential me-
dium (MEM(E)) supplemented with 10% heat in-
activated bovine serum (at 56 °C) for cell growth and 5
or 2 % serum for maintenance and infection. For plaque
purification the double layer technique was used. The
method was standardized in our laboratory, details have
been described by Motusova et al. [3].

Selected virus plaques were picked up and suspen-
ded in 0.5 ml MEM(E) and used for further stock prepa-
rations and studies.

Virus isolations from organs and stools were
checked as described previously [4] in Hep2 cells.

Mice. CD1 34 weeks old (10-12 g) were acquired
from HARLAN (Italy). Mice were housed two or three
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per cage and supplied with sterile water and commer-
cial food pellets (Topdovo). Permission for the animal
work was obtained from the Ethics Committee of the
Slovak Health University and the State Veterinary and
Food Control Authority of the Slovak Republic.

Oral infection. Oral infection of mice has been de-
scribed previously [4, 5]. Mice were divided into four
groups of 20 mice. Each group received 0.5 ml virus
suspension or PBS (uninfected controls). The virus do-
se used for inoculation was 10" TCID,, of each CVB5
(Faulkner), S1 BS CVBS5 — isolate from the interphase
of treated sewage sample and S2 BS CVBS — isolate
from patient’s stool sample. Mice were sacrificed and
organs (heart, pancreas, brain) were collected from
each group of 5 infected mice/group and 5 control mice/
group atdays 5, 10 and 45 post infection. Organs were
collected separately; snap frozen and stored at—80 °C.

PCR analysis. RNA was extracted from snap-fro-
zen organs (heart, brain, pancreas) with a Mammalian
Total RNA kit («Invitrogen», USA). cDNA synthesis
and cDNA amplification were performed by using
a single tube method with The SuperScript I1I One-Step
RT-PCR System with Platinum Taq High Fidelity («In-
vitrogen») as has been described [4, 6]. Nested RT-
PCR was done. Primers used were targeted to the 5'
non-coding region as described by de Leeuw et al. [6]
and Bopegamage et al. [4].

Results and discussion. In the present study we ha-
ve studied the presence of viral RNA in organs of CD1
outbred mice infected by three different CVBS5 strains
(patient’s isolate and an isolate identified as CVB5
from treated sewage sample and the prototype strain).
Viral RNA was detected in the brain and heart of mice
infected with isolate from patient’s stool at day 45 p. i.
(Table), replicating virus was not isolated at this period
in any of the organs at this time period. The latest
interval studied by us previous to the day 45 p. i. was
day 10 p. i. when the replicating virus is usually iso-
lated. At day 10 p. i. maximum positives were found in
mice infected with the isolate from patient’s stool S2
B5 CVBS. Presence of viral RNA in the brain in an
experimental model has not been studied previously. A
single positive mouse for viral RNA can be explained
due to the outbred mice used by us. Prolonged presence
of viral RNA in a single mouse in the late phases after
infection is common.

In our previous study [4], we had shown prolonged
presence of viral RNA in the pancreas and small in-

Presence of viral RNA in organs of orally infected CD1 outbred
mice at day 45 p. i.

Virus Heart Pancreas Brain
CVBS5* 0/5 0/5 0/5
S1 BS 0/5 0/5 0/5
S2 BS 1/5%* 0/5 1/5

CVB5* — Coxsackievirus BS strain Faulkner (prototype virus); Sl
BS5 —isolate from treated sewage sample identified as CVBS5 labeled as
S1; S2 B5 —isolate from patient’s stool identified as CVB5 labeled as
S2; **number of organs positive for viral RNA/total number of organs
tested.

testine of Swiss outbred mice infected orally by CVB3
(Nancy strain) given at different doses. CVB infection
and persistence of viral RNA leading to direct damage
ofthe cardiomyocytes have been studied by Andreoletti
et al. [7], Kandolf et al. [8], and Klingel et al. [9] who
have used inbred A/J mice. CVB3 persistence and in-
bred mouse strains has been reviewed by Chapman and
Kim [10] and Klingel [11]. Persistence of the viral RNA
in the brain of experimentally infected mice by any
CVB has not been studied before. In the last few years
in humans the persistent enteroviruses have been sus-
pected to be the cause of various central nervous system
(CNS) and muscle disorders of unknown etiology, in-
cluding motor neurone disease, post-polio syndrome,
the chronic fatigue syndrome [12]. The mechanism of
viral persistence for enterovirus is not known. The sug-
gested mechanisms include mutations from lytic to
non-lytic or defective mutants and change in cell tro-
pism [13], and the asymmetrical ratio of plus to minus
strand RNA by Tracy [14]. Furthermore mutations in
the stem loop II of the 5' non coding structure has been
suggested by Dunn et al. [15]. Our observations could
be explained as to the difference in the virus strains,
even within the 5 mice in that particular group to the
outbred model used by us. Sequencing of the persistent
RNA from the organs and comparison to the original
viral RNA is required to be studied further.

Conclusion. We conclude that CVBS persists in the
brain and heart after oral infection of CD1 mice. The
relevance of viral persistence maybe related viral origin
and the genetics.
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36epesxenns BipycHoi PHK y ronoBHomy Mo3ky mumeit,
eKcrepuMeHTalbHO iH(pikoBaHuX BipycoMm Kokcaki BS

Pesrome

Mema nawio2o 00cHioNCeH s NOSA2ANA Y MOMY, W0 NPOCAIOKY8a-
mu, sk eipycna PHK 36epicacmocs 6 okpemux opeanax muwieu, ex-
cnepuMeHmanbHo iH@Iikoganux oeakumu wmamamu sipycy Kokcaxi
(BK) B5, sudinenomy 3 pisHux 0dcepen: i3 3paska nayicHma, HagKo-
AUUWHBO20 cepedosuwa i wmamy npomomuny gipycy. Memoou. Mu-
weu CD-1 ingixysanu BKB5 — npomomunom @oaknepa i 0soma
gipycamu, ioenmugikosanumu ax BKBS5: nepwuil eudineno 3 06-
pobuenux i0x00i8 cmiuHux 800, Opyeuil — i3 exaniii nayienma.
Bipycuy PHK susgnreno memooom PT-IIJIP 3 eukopucmanusm
npaiimepis, cneyuuunux 0us HeKoOylouux 5'-0inanox enmeposi-
pycis. Pesynomamur. Mu cnocmepizanu npucymnicmos PHK gipycy
8 20J106HOMY MO3KY | cepyi muwiell, iHQhikoganux izonsimom i3 gexa-
aitl nayienma ua 45-u Oenv nicas 3apasicenus (Pl). Buchnoexu.
3pobreno sucnosox cmocosno mozo, wo BKBS5 30epicacmovcs 6
MO3KY i cepyi nicaa nepopanvrozo 3apasxcennss CDI muweti. Cmy-
niHb GipycHoOi cmitiIkocmi Modcy 6ymu nos a3anuti 3 NOX0OICEHHAM
8ipycy ma o020 2enemuKoio.
Knrouoei cnosa: sipyc Koxcaxi B5, muwi, mo3ox, cmilkicms.

/. Cmunanosa, M. Cotixa, M. bopcanviiosa, M. Badyposa,
JI. Mapososa, 3. Lllobomosa, C. Bonecamaze

Coxpanenue BupycHoid PHK B rosioBHOM Mo3re MbIIIeH,
9KCIIEPUMEHTAIbHO NHOUIMPOBAHHBIX BUpycoM Kokcaku BS

Pestome

Lenv naweeo uccnedosanus cocmosana 8 mom, 4modvl npocie-
oums, Kak supycnas PHK coxpansiemcs ¢ omoenvuvix opeanax mol-
wetl, IKCHePUMEHMANbHO UHDUYUPOBAHHBIX PAZTUYHBIMU WUMAM-
mamu supyca Koxcaxu (BK) BS, évidenennvimu u3z pazuvlx ucmou-
HUKOB: U3 00paszya nayuenma, oxkpydcaiowei cpedvl u wmamma
npomomuna eupyca. Memoowt. Mviweu CD-1 unguyupoeanu
BKB5 — npomomunom @oaknepa u 08yms supycamiu, u0eHmupuyu-
posanHbimu kKak BKB5: nepewiil 6bidenen uz 00pabomannsvix omxo-
008 CMOYHBIX 6800, 8MOpPOU — U3 Qexarui nayuenma. Bupycnas
PHK obnapyoscena memoodom PT-IIL]P ¢ ucnonvszoeanuem npaiime-
P08, cneyu@uyHblx 015 HeKOOUpYwux 5' yuacmkos snmeposupy-
co8. Pesynomamol. Mol nabnodanu npucymemeue PHK eupyca 6
207106HOM MO32€ U cepoye Mbliiell, UHQUYUPOBAHNBIX USONAMOM U3
Gexanuil nayuenma na 45-1i denv nocae sapasicenus (PI). Boiéoost.
Coenan 661600 0 mom, umo BKBS5 coxpansiemcs 6 mosee u cepoye
nocne nepopanvrozo 3apaxcenus CD1 moiweti. Cmenens eupycHou
YCmouyugocmu Modicen Obims C8A3AHA C NPOUCXOIICOCHUEM 8UPYCA
U e2o 2eHemuKou.

Knrouesvie crosa: supyc Kokcaxu BS5, mvluiu, mo32, ycmouuueocme.
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