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Aim of our work was firstly to determine the prevalence of anti-coxsackievirus antibodies during pre-
gnancy. 217 serum samples were tested for antibodies by virus neutralization test against coxsackieviruses
(CV) B1-B6, A7 and A9. The second aim was to investigate experimental transmission of virus to the fetus
during pregnancy. Methods. Virus Neutralization Test, RT-PCR. Results. In the serological study, paired
blood serum samples from 217 pregnant women were studied for antibodies against coxsackievirus
serotypes (CVBI-CVB6, CVA7 and CVAY) in sera of pregnant women from selected areas of the Slovak
Republic. Coxsackievirus B4 (CVB4) infection was most prevalent, followed by CVB3, CVA7, CVA9, CVBS,
CVB2, CVBI while coxsackievirus B6 (CVB6) was scarce. In 30 out of 217 cases (13.82 %) current infection
was recorded. In the experimental murine study, in the second week of gravidity we observed presence of
enteroviral RNA in the placenta and the intestine of the dead fetuses of the mice. Conclusions. Anti-CV an-
tibodies were prevalent in the pregnant mothers indicating circulation of these viruses in the population.
Current infection was shown in 13.82 % of studied cases. Presence of virus RNA in the organs of the unborn
fetuses in the experimental infection indicates the possibility of transfer of the coxsackievirus B4-E2
infection from mother to child during antenatal development.
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Introduction. Enteroviruses are distributed worldwide  sepsis or paralytic poliomyelitis [2—4]. Enteroviruses

with the highest frequency in temperate climate. Their
circulation increases during summer and early autumn
[1]. Enterovirus infections are usually unapparent.
They manifest broad spectrum of symptoms like mild
nonspecific febrile illness or infection of upper respira-
tory tract. In some cases, particularly in newborns or
immunodeficient patients, they may cause serious il-
Inesses like aseptic meningitis, encephalitis and myo-
carditis, they may rarely give rise to serious newborn
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also play a role in etiology of chronic illnesses, e. g. di-
lated cardiomyopathy and infections by these viruses
may lead to development of type 1 diabetes (T1D) [5,
6]. These viruses may cause severe or fatal illnesses of
newborns [7]. They have been detected in amniotic
fluid, placenta and in tissue of the fetus [8]. These in-
fections are linked to various congenital anomalies,
stillborn fetuses or abortions [8].

Several experimental infection studies [7, 9, 10]
show effects of coxsackievirus infections on the course
of gravidity, stillbirths, premature birth and higher
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Table 1
Prevalence of coxsackievirus serotypes in the studied cases
Serotype CVBI1 CVB2 CVB3 CVB4 CVB5 CVB6 CVA7 CVA9
+/total 62/217 112/217 148/217 163/217 126/217 21/217 144/217 140/217
Percentage 28.57 51.61 68.20 75.12 58.06 9.68 66.36 64.52

+/total = number of positive sera/total number of sera studied.

death rate in female mice infected in later stages of the
gravidity.

Our aim was to study the circulation of coxsa-
ckieviruses in pregnant women, and to investigate pos-
sibility of vertical transmission to the fetus by studying
the presence of enteroviral RNA in the organs of the
stillborn fetuses.

Material and methods. Measurement of antibody
titers in pregnant women by the Virus Neutralization Test
(VNT). Antibodies were detected and measured by the
method described by [11]. Titers of antibodies against
Coxsackieviruses: B1 (CVBI) strain Conn; B2 (CVB2)
strain Ohio; B3 (CVB3) strain Nancy; B4 (CVB4) strain
JVB; B5 (CVBSY) strain Faulkner; B6 (CVB6) strain
Schmitt (CVB6); A7 (CVA7) strain Parker, and A9
(CVAY) strain Griggs were determined in paired samples
of sera from gravid women. Rise in antibody titers in the
paired sera showed acute or recent infection.

A 4 fold log, in paired samples increase of anticoxsa-
ckievirus antibodies by in sera was the marker of the cur-
rent infection.

Detection of viral RNA in the dead fetuses of the
experimental infected gravid mice.

CD-1 female mice were used for experimental in-
fection. Permission for the animal work was obtained
from the Ethics Committee of the Slovak Health Uni-
versity and the State Veterinary and Food Control Au-
thority of the Slovak Republic. 9 pregnant mice were
experimentally infected with CVB4 strain E2. In-
fectious dose of 110" TCID,, in 0,5 ml suspension of
CVB4-E2 was given as described by [12] by oral
gavage. Female gravid mice were infected during the
three different gestational periods at day 4, 10 and 17.
We selected the pregnant mouse infected with virus in
the second week gestation, which was lethargic and
stopped showing gain in weight, and was sick to give
birth. This mouse was sacrificed, dead fetuses were re-
moved, and organs were studied for presence of RNA.

Detection of viral RNA. RNA Mini Kit («Invitro-
gen», USA) was used for isolation of RNA from prepa-
red organ suspensions. SuperScript™ One-Step RT-
PCR with Platinum® 7aq («Invitrogen») kit was used
for the reverse transcription (RT) reaction. Nested reac-
tion was performed using the same kit. The primers, RT
and the nested reaction have been described by [12].

Results and discussion. Most of the seroepide-
miological studies involving CVB infections during
pregnancy are related to their association to T1D. The
involvement of enterovirus infections as an environ-
mental trigger of type 1 diabetes (T1D) and maternal
infection during gravidity increases risk of T1D
development and progress in children in age 0—14 has
been studied by [13, 14]. Serological studies have
shown the presence of anti-CVB IgM antibodies in pre-
gnant women suggesting that coxsackievirus infection
during pregnancy can be the cause of miscarriages and
also linked to development of T1D in children whose
mothers overcame infection during gravidity [15, 16].

Our aim was to analyze the circulation and current
CVB infections in pregnant women. As observed in
Table 1 serotype CVB4 was dominantly circulating in
the studied population, followed by CVB3, CVAO9,
CVB5, CVB2 and CVB1. CVB6 prevalence is the least
frequent. Furthermore as seen from Fig. 1: 25.35 % of
the studied cases had already encountered with five of
chosen coxsackievirus serotypes, 1.84 % against all of
studied serotypes and 2.3 % of gravid women did not
have antibodies against any of observed serotype. Cur-
rent infections was noted in 30 out of 217 (13.82 %)
investigated pregnant women.

Transmission of virus from mother to suckling
mice, primarily in later stages of gestation, has been
considered to be possible as shown by [7]. We ob-
served presence of RNA in all the dead fetuses in the
experimentally infected dams in the 2™ week of ges-
tation. Table 2 shows the presence of enteroviral RNA
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Fig. 1. Percentage of sera positive for antibodies against different cox-
sackievirus serotypes in the studied group: x axis — number of detected
serotypes; y — percentage of studied sera (n = 217). Titers of anti-
coxsackievirus antibodies against: none of the serotypes (2,3 %); 1 —
7.83 %; 2 —10.14 %; 3 — 13.82 %; 4 — 13.82 %; 5 — 25.35 %; 6 —
18.89 %; 7—5.99 %; 8 — 1.84 %

Table 2
The presence of viral RNA in the fetuses of a gravid mouse infected
in the mid-gestation period of pregnancy

Organ Placenta and navelwort Intestine

+/total 16/16 9/11

+/total = number of RT-PCR positive fetus organs/total number of
studied organs.

in the placenta and the navelwort of each of the unborn
fetuses and in intestine of the most of dissected fetuses
of the experimentally infected sick dam. Both were de-
tected by RT-PCR.

The results of our experimental study suggest that
the infection had an effect on the fetuses in the second
week of gestation. Moreover we have shown that virus
may be transferred on the progeny during intrauterinal
development. This aspect should be studied further.

Conclusions. Serological study shows prevalence
of coxsackievirus antibodies in gravid women in
Slovak Republic. Our experimental infection study
shows that the infection in the second week of gestation
and may be a result of transfer of the virus from mother
to fetus. We conclude that systematic follow up of CV
infections and their consequences on the offspring,
fetus and pregnancy should be closely studied. These
studies infer the importance of a possibility of inclu-
ding coxsackieviruses in the screening of the viral in-
fections during pregnancy.
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JI. Maposoea, M. Coiixa, A1. [Ipeceumenosa, J{. Cminanosa,
M. Baoyposa, M. bopcanviiosa, C. Fonezamaze

Indexuii, cnpuunneni Bipycamu Kokcaki y BariTHux, i napauenbHa
eKCIIePUMEHTaNbHI MoJenb i1H(peKIii, sKa JIEeMOHCTPYE MOXKIUBI

HACJIiAKK Ha repe0ir BariTHOCTI

Pestome

Mema nawoi pobomu nonseana, no-nepuie, y 6UHaA4eHHi po3noecioo-
orcenocmi anmumin npomu sipycy Koxcaxi npomsazom eacimmnocmi
(217 3paskie cupoeamku Kposi nepesipsiiu HA HAAGHICMb AHMUMIL
npomu eupycy Kokcaxi (BK) B1-B6, A7 u A9) i, no-opyee, y Oo-
cidocenni nepedaui 6ipycy niody nio 4ac 8a2imHocmi Ha MOOeNbHil
cucmemi. Memoou. Bipycueiumpanizyseanonuii mecm, OT-IIJIP. Pe-
3ynemamu. [Ipogedeno ceponoziune us4eHHs NAPHUX (MaAMU—niio)
3paskie cuposamxu Kposi 217 eazimuux x#cinok 3 pisnux paiionie Cro-
sayvkoi Pecnybnixu na naasnicme anmumin npomu eipycie Kokcaxi
cepomunie (BKBI-BKB6, CVA7 u BKAY). Hatinowuperiuioro inghex-
yiero susisuscs ipyc Koxcaki B4 (BKB4), dani eiomiueni BKB3, BKA7,
BKA9, BKBS5, BKB2, BKBI, a inghikysanns B6 (BKB6) Oyno naiimen-
wium. Inghexyiro 3apeecmposarnoy 303 217 eunaoxis (13,82 %). B exc-
nepuMenmax Ha MUwax npomscom Opy2020 MUICHA 6a2iMHOCMI Mu
cnocmepizanu npucymuicms enmepogipycnoi PHK y nnayenmi i xu-
wieuHuky mepmeux niodis. Bucmnoexku. Awmumina npomu eupycie
Kokcaxi, 3natioeni y eazimuux d#ciHok, c8iouams npo po3nogcrooxice-
Hicmb yux eipycie y nonyaayii. Ilepebic inghexyii noxaszamo 0as
13,82% npoananizoeanux eunaoxis. Hasenicmo eipycroi PHK 6 opea-
Hax naoois, siKi He HAPOOUNUCSL, 30 eKCHePUMEHMANbHOT IHeKYil'y Mu-
wietl 6Ka3ye Ha Modcaugicms nepedaui supycie Koxcaxi B4—E2 inghex-
yii' 6i0 mamepi n1ody y nepiod 0opo0o8020 po36UMKY.
Kniouosi cnosa: eipycu Kokcaxi, sazimuicmes.

JI. Mapo3zosa, M. Coiixa, A. Ilpeceumenosa, /{. Cmunanosa,
M. Baoyposa, M. Bopcanviiosa, C. bonecamaze

Mudexuuu, Boi3BanHbIe BUpycaMu Kokcakn y GepeMeHHBIX JKSHIINH,
U napajulelibHasi SKCIIepUMEHTaNbHAs MOJeNb MH(PEKINH, TOKa3bIBa-

HOIIasi BO3SMOXHBIC ITOCJIICACTBUA HA TCUCHUC 6epeMeHHOCTI/I

Pesrome

Llenv naweii pabomosl cocmosna, 60-nepavix, 8 onpedenenuu pac-
npocmpanennocmu aumumen npomus eupyca Kokcaxu 6o epems
bepemennocmu (217 06pazyoe cvleopomxu Kposu nposepsy Ha Ha-
auuue anmumen npomug supyca Koxcaxu (BK) B1-B6, A7 u A9) u,
80-8MOPLIX, 8 UCCIE008AHUU Nepedayu 8upyca niody 8o epems be-
peMeHHOCmU Ha MoOenbHouU cucmeme. Memoowl. Bupycheumpanu-
syrowuti mecm, OT-IIL[P. Pe3ynomamut. [Ipogedenvi ceponocuyec-
Koe uzyueHnue napHulx (Mamv—niood) o6pasyos cbl8OPOMKU KPOBGU
217 bepemennulx aceHwur u3 paziuunsix pationos Crnosayxoti Pec-
nyoIuKU Ha Hanudue anmumen npomus supycos Koxcaxu cepomu-
nog (BKB1-BKB6, CVA7 u BKAY). Hauboree pacnpocmpanenHoti
ungexyueii okazancs eupyc Koxcaxu B4 (BKB4), oanee ommeuenwvt
BKB3, BKA7, BKA9, BKBS5, BKB2, BKBI, a ungpuyuposanue B6
(BKB6) 6vin0 Haumenvwum. Hnghexyus sapecucmpuposana ¢ 30 us
217 cayuaes (13,82 %). B skcnepumenmax Ha Mbluiax 6 medexue
8mMopoll Hedenu bepeMeHHOCMU Mbl HAOIOaIU NPUCYMCMBUE IH-
meposupycroi PHK 6 niayenme u KuuieuHuke mMepmenlx niooos.
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Buteoowvt. Anmumena npomus eupycos Koxcaxu, obnapycennvie y
OepeMeHHbIX JACeHWUH, CEUOEeMeNbCMBYIOm 0 PACHPOCMPAHEHHOC-
mu smux eupycos ¢ nonyaayuu. [Ipomexanue ungekyuu nokazano
ona 13,82% npoananusuposannvix ciyuaes. Hanuuue eupychoii
PHK 6 opeanax HeposcOeHHbIX N10008 Npu IKCHEPUMEHMANbHOU
un@exyuu y mvluteli ykazvleaenm Ha 603MONCHOCIb nepedayu Gupy-
cog Koxcaxu B4—E2 unpexyuu om mamepu niody 8 nepuoo 0opo-
008020 pa36uUmMus..
Knioueswie cnosa: eupycel Kokcaku, 6epemennocms.
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