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SUMMARY

Rotaviruses are the major pathogen for both human and animal. They affect young animals in intensive rearing and caus®riteat ec
losses. This study intended to evaluate the infectivity of porcine rotavirus maintained for 32 months at approximatelihé@s@iinal
stools specimens. Thirty stools specimens of 1-4-week-old piglets originating from breeding farms located in the soutvadsthiegi
Parana State were selected for this study. They were randomly chosen from stools samples positive for rotavirus by playgerylami
electrophoresis (PAGE) at the time of collection. The thirty stools samples maintained for 32 months at approximately fB%€stedre

by PAGE and 11 out of 30 were still positive showing the integrity of the eleven bands of viral RNA. To demonstrate trenosaofteinal
infectivity, clarified and trypsin-treated stools specimens homogenates were inoculated in MA-104 cell cultures. Aftegeanfé/étand
passages 5 out of 11 samples demonstrated cytophathic effect similar to that of standard simian rotavirus (SA-11). Ailesecifidngds,

a immunofluorescent test was used and demonstrated typical cytoplasmic granular fluorescence. Electron microscopy gflegols sam
showed that most of the virus particles were single- shelled and some were found to be in an advanced state of degreftatcheThe
conclusion was that porcine rotavirus infectivity is maintained for a long period of time in stool specimens at low tenipjesater&ainly

is an important aspect for the maintenance of viable virus in natural condition as well as for the transmission of the disease.

UNITERMS: Rotavirus; Rotavirus Infection; Diarrhea; Swine.

INTRODUCTION In the present work we demonstrated the stability of
porcine rotavirus nucleic acid in faeces and the infectivity of the
otaviruses are major human and animal pathdgéhs virus maintained for 32 months at a temperature of approximately
R Neonatal diarrhea of pigs is known as a disease of sighB°C.
ficative economic impact in intensive pig rearing due to

animal death, growth delay and involved costs. MATERIAL AND METHOD
Outbreaks of rotavirus infection in pigs are observed in
weaning piglets with 2-4 weeks of dge Cell culture
The study of simian rotavirus (SA-11) in cell culture has
demonstrated that its infectivity is relatively stable upon treatment MA-104 cell cultures were prepared in medium 199 (Sigma

with organic solvents (ether, chloroform), repeated cycles Ghem. Co., USA), supplemented with 10% foetal calf serum (FCS),
freezing and thawing and sonication. It resists for 1 hour at 37%tibiotics and fungizon.
24-48 hours at 25°C or 5 min. at 50°C was also demonstrated
that human rotavirus is stable even after milk pasteurization (s
sec. at 80°C) Treatment with proteolytic enzymes such as trypsin,
pancreatin or elastin increases its infectivity in cell culture. At pH Simian rotavirus (SA-11) was grown in MA-104 cell
3.5-10.0 it maintains its infectivity Chelant agents such as EDTAculture in FCS free medium added of 10 pug/ml of crystalline trypsin
turn complete particles into incomplete ones devoided of infectio(iderck, Germany). Virus inocula were also treated with crystalline
capacity. Nonionic disinfectant, sodium hypochloride andrypsin at a final concentration of 30 pg/ml during 50 min. at
formaldehyde act with low efficiency on rotavirus present in faece®7°C before inoculation.
being ethanol at 95% the most effective

The main route of virus transmission is fecal-oral and vir&tool samples
excretion in faeces can happen over a long period of.time

Due to the via of virus transmission, virus excretion by Stool samples of 1-4-week-old piglets with acute diarrhea
pregnant animal$ lack of an efficient vaccine and the resistance afriginated from farms located at the southwest region of the Parana
the virus, as well as the control of the infection becomes a difficult taSitate were collected from March to October 1991. The samples were
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submitted to polyacrylamide gel electrophoresis (PAGE) for viral RESULTS
RNA soon after the collection. Thirty PAGE-positive stool samples
randomly chosen were maintained at approximately 10°C for 32 From the samples of the collected faeces, 30 of them

months. Before any procedure, stool samples were homogenizegasitive by PAGE at the time of collection were randomly chosen
10-20% (v/v) in phosphate-buffered saline pH 7.3 with the aid fdr the study. The stools samples were kept at approximately
glass beads and clarified at 2,000 x g for 20 min. at 4°C. For cE°C for 32 months without any additive. After this period of

culture inoculation clarified homogenates were treated witime, faeces samples were re-tested for PAGE and it was
antibiotics and fungizon followed by treatment with 30 pg/ml olemonstrated that 36% (11/30) were still positive showing the

crystalline trypsin for 50 min. at 37°C. integrity of the 11 bands of RNA (Fig. 1) with profile of group A
as they were when firstly tested. When these samples were
Polyacrylamide gel electrophoresis submitted to cell culture inoculation it was shown that 45% (5/

11) of them developed CPE, some of them after two or three

Two volumes of the clarified stool homogenates withowlind passages. In general CPE was observed 48-72 hours after
any RNA extraction were treated with one volume of dissociatingfection. The CPE was characterized by foci of round and
buffer (0.0625 M Tris/HCI pH 6.8; 5 M urea; 5% 2-mercarefringent cells in the monolayer. Foci of cells presenting spindle-
ptoethanol; 3% SDS; 0.01% bromophenol blue and 10% glyceriiRe cytoplasm were also observed as well as cells detachment
and incubated in a water bath at 60°C for 50 min. The samplasn the monolayer (Fig. 2). The CPE was similar to that of the
were submitted to slab gel PAGE (7%) at 25 mA for 2 Héurssimian rotavirus used as positive control.
After PAGE viral RNA bands were observed with the use of silver
staining. Simian rotavirus (SA-11) submitted to the same
treatment was used as control.

Cell culture infection

= == r
Seventy percent confluent MA-104 cell cultures grown i - !

13 x 100 mm glass tubes were used for virus inoculation. One te i — — — el

of ml of the faecal suspension previously treated was inoculatec e e s |
guadruplicate. After 1-hour-adsorption cultures were refed with C . | | - . L

ml of fresh medium free of FCS and added of 10 pg/ml of crystalli | —
trypsin'®. Inoculated cultures and controls were kept at 37°C a [ | | |
daily observed for cythopathic effect (CPE) for at least 7 days. Sim

rotavirus was used as positive control.

Figure 1
Polyacrylamide gel electrophoresis (PAGE) of porcine rotavirus RNA
Indirectimmunofluorescence (sample 451) maintained for 32 months at approximately 10°C (column
A, duplicate) and simian rotavirus (column B, duplicate), also presented
Forthy-eight-hour MA-104 cell cultures grown inas drawing. PAGE was carried out with a current of 25 mA over 2 hours,
Leighton tubes were inoculated with 0.1 ml of virus suspensiand RNA bands were revealed with silver staitfing
adaptated in cell culture and previously treated with 10 pg/ml
crystalline trypsin and refed with fresh medium free of FCS.
Seventy-two hours after inoculation the coverslips were removass g T
and washed with PBS pH 7.3. Cells were fixed with cold aceto ga f. 4

(-20°C) for 20 min. and incubated with 1:20 dilution of guine

pig anti-simian rotavirus serum for 30 min. at 37°C. After thre B
washes with fresh PBS the cultures were incubated with 1:§ '« * o
dilution of FITC conjugate goat anti-guinea pig 1gG (Sigm:. gkt
Chem. Co., USA) for 30 min. at 37°C. After three washes wi '
PBS, coverslips were mounted in slides with 50% glycerin-PE o
and observed in an UV microscdépe I

El i » L < U - L Sy ]
ectron microscopy o - :k._ha-'-: > - N R

A drop of clarified faecal homogenates was placed on i
300 mesh copper grid previously covered with formvar-carbo L b
The excess of the material was removed, the grid was allowec
dry and negatively stained with 2% sodium phosphotugstate pH Figure 2
6.3. The observation was carried out in a transmission electrgiemsa stained MA-104 cell culture infected with porcine rotavirus
microscope. (sample 1154), 48-72 hours post infection. (100X).
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in faeces, collected over periods of several months or years, do not
mention the conditions in which faeces were kept, whether as origi-
nal faecal specimens or clarified faecal homogeéridteand
presumably kept below 0°C, normally -20°C or -70°C. It has been
demonstrated that rotavirus was capable to be infectious, after 7 and
9 months kept at room temperature, probably at 18-20°C, inF&éces

It was also shown that porcine rotavirus, adapted in cell culture,
deliberately added to a porcine faeces sample and kept at room
temperature (average 20-25°C) for 4 months, maintained its
infectivity. However, the viral titer decreased by 2ldg a different
situation rotavirus deliberately added to several sources of water lost
infectivity in two log after 40 days in river water and 64 days in tap
water at 20°C. At the same temperature no decrease in viral titer was
observed after 64 days, when river water was filtered through a 0.22
pm membran@ These results demonstrated that in spite of the

Figure 3 treatment carried out in these sources of water, waterborne rotavirus
Indirect immunofluorescence of MA-104 cell culture infected with porcinenfection is possible. In fact, waterborne rotavirus outbreak that
rotavirus (sample 1154), 48 hours post infection. (400X). originated from well water contaminated with the virus was

confirmed’, probably by the low efficiency of virus adsorption to
ground particlé§, maintenance of virus infectivity on the grotind
and consequently the possibility of ground water contamifation
Human rotavirus was shown to be resistant for 6 days at 4°C and
20°C, and for 6 months at -30°C in pasteurized*milk

It was shown that bovine rotavirus RNA decreased in
intensity in electrophoresis, when bovine clarified faecal homogenate
was maintained at -20°C for 6 morthBifferently, simian rotavirus
(SA-11) adapted in cell culture, turned out to be infectious for 24
hours at 25-39°C, however at 50°C for 30 min. its infectivity was
reduced in 99 %

Therefore most of the data concerned to the maintenance of
rotavirus infectivity were obtained in situations that: a) faeces samples
were kept at sub-zero temperature to preserve the infectious virus, b)
virus particles were extracted from faeces, c) utilization of cell culture
adapted virus, d) temperature over 25°C to demonstrate the resistance

Figure 4 of the virus and e) studies carried out for a short period of time.
Negative staining electron micrography of porcine rotavirus (sample 962) Presently it was demonstrated that porcine rotavirus kept
maintained for 32 months at approximately 10°C. Bar: 100nm. in the original faeces samples for 32 months at approximately

100C still maintained the infectivity. Although electron microscopy
revealed that most of the observed virus particles were in a varied
Porcine rotavirus CPE was confirmed by indirect immuncstate of degradation it suggests that some virus particles were
fluorescence. It was shown that within 48-72 hours post infectidnctionally maintained. It is important to consider the protective
foci of cells presenting specific granular cytoplasmatic fluorescenetfect of faeces and/or its components in the infectivity of the virus
typical of rotavirus could be observed (Fig. 3). and on the stability of rotavirus RNA even at -20°C, such as
Faeces processed by negative staining demonstrated thajgested elsewhéré
most of the viral particles were destitute of the outer capsid and some In conclusion it is suggested that porcine rotavirus may
of the particles were in an advanced stage of degradation (Fig. 4)ell be maintained infectious for a long time in faeces at low tem-
perature and this may be an important factor to be considered for

DISCUSSION the control of the disease.
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RESUMO

Os rotavirus constituem-se nos principais patdgenos da diarréia em humanos e animais. Afetam os animais jovens enmsiiagées inte
causam grandes perdas econdmicas. Este estudo avaliou a infecciosidade do rotavirus suino mantido por 32 meses a aprb@¥@adament
nas amostras originais de fezes. Trinta amostras de fezes de leitdes de 1-4 semanas de idade, provenientes de granjdseiieregido
Parand, foram selecionadas para o estudo. As amostras foram colhidas no periodo de marco a outubro de 1991 e selesormdseao ac
as positivas para rotavirus pela eletroforese em gel de poliacrilamida (EGPA), a época da colheita. Estas foram refeSRala&2por
meses apds manutengdo a temperatura de aproximadamente 10°C. Onze das 30 amostras ainda foram positivas, mostraediaa integridad
11 bandas de RNA viral. Com o intuito de demonstrar a manutencgéo da infecciosidade viral, os homogenatos fecais devifsados, p

te tratados com tripsina, foram inoculados em culturas de células MA-104. Das 11 amostras, 5 demonstraram efeito citieitieo sem
ao do rotavirus simio (SA-11), ap6s em média 3 passagens cegas e confirmado pelo teste de imunofluorescéncia indiexta, mEenonstr
fluorescéncia especifica citoplasmatica tipicamente granular. A microscopia eletrénica das amostras fecais mostrou quéaa maiori
particulas virais apresentavam-se sem capsidio externo e outras encontravam-se em adiantado estado de degradacapoiGortoluiu-se,
que a infecciosidade do rotavirus suino é mantida por longo periodo em amostras fecais em baixa temperatura. Esteucertapertte é
importante para a manuteng&o do virus viavel em condi¢do natural assim como para a transmisséo da doenca.

UNITERMOS: Rotavirus; Infec¢Bes por Rotavirus; Diarréia; Suinos.
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