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The early diagnosis of human rotavirus infection is essential for effective patient management and infection
control. We report here a rapid, easy-to-perform, and inexpensive test for rotavirus detection. The viral RNA
is extracted directly from the stools and electrophoresed on 1% agarose gels. Currently available immunoas-
says for routine diagnostic purposes are directed at the common group A-specific antigen. As reports become
available on human gastroenteritis caused by the atypical or novel rotaviruses, this technique presents an added
advantage in that it can detect both group A and non-group A rotaviruses.

Rotaviruses are among the most important etiological
agents of acute gastroenteritis in infants, young children, and
the elderly. The rotavirus infection peak usually occurs
during the winter months, particularly in temperate climates.
Virus shedding begins on days 2, 3, and 4 following infection
and lasts for approximately 6 days (7). The duration of virus
excretion in infants has been found to vary from 1 to 9 days
(2, 4). Electropherotyping (distribution of the segmented
RNA genome of the rotavirus on polyacrylamide gels) has
become an important laboratory and epidemiological proce-
dure for the characterization of rotaviral strains (8, 10, 11).
As workers in a public health laboratory, we are often
confronted with institutional outbreaks which involve chil-
dren or the elderly and in which isolation and/or identifica-
tion coupled with a typing scheme become essential features
in the reporting of results.

This paper describes a rapid, inexpensive, and easy-
to-perform technique for the screening of stools for rotavirus
when it is suspected as the causative agent for diarrheal
episodes.

Recently, Pyndiah et al. (14) described a rapid procedure
for the extraction of rotaviral RNA from diarrheal stools. We
used this method with a minor modification of the extraction
buffer, i.e., the addition of EDTA to prevent the aggregation
of nucleic acids mediated by Mg2" (1). Stools were sus-
pended in 500 ,ul of extraction buffer (0.02 M Tris hydrochlo-
ride [pH 7.4], 0.3 M NaCl, 0.01 M MgCl2, 0.1% sodium
dodecyl sulfate, 0.005 M EDTA, 4% sucrose, 0.04% bro-
mophenol blue) to a final concentration of 20%. Each prep-
aration was mixed with an equal volume of phenol-chloro-
form (1:1) and vortexed for 30 to 60 s to yield a homogeneous
suspension which was then spun in a microcentrifuge at
10,000 x g for 10 min. The upper layer (dark blue solution)
containing the double-stranded segments of RNA was col-
lected and stored at room temperature for electrophoretic
analysis by the standard 5% polyacrylamide gel electropho-
resis (PAGE) method and the rapid 1% agarose gel method.
The procedures for PAGE and silver staining were those of
Kasempimolporn et al. (8), and 1% agarose gels were pre-
pared as described by Perbal (13). Briefly, 1 g of agarose

(ultrapure DNA grade; Bio-Rad Laboratories) was sus-
pended in 100 ml of TBE buffer (0.09 M Tris-borate, 0.002 M
EDTA) and melted in a microwave oven for 4 min. The
agarose was poured onto a plastic plate (16 by 16 cm), and a
comb was inserted to form wells for loading the specimens.
Each gel was 5 mm thick and contained 15 sampling wells.
Once solidified, the gel was submerged horizontally in TBE
buffer, loaded with 50 j.l of the sample (specimen RNA
extract), and electrophoresed at room temperature and 100
V for 2.0 h. The gel was then immersed in ethidium bromide
solution (1 p.g/ml) for 5 min and visualized under a 300-nm
UV transilluminator constructed in the laboratory at a cost
of $40.00 (Canadian dollars).
Over 97 rotavirus stools positive by electron microscopy

were analyzed by the standard PAGE technique for epide-
miological studies (manuscript in preparation); the same 97
specimens were examined on agarose gels, and the migration
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FIG. 1. Electropherogram of rotaviruses on a 5% polyacryl-
amide gel stained with silver stain. Lanes: 1 to 3, rotavirus-negative
stools; 4 to 8, rotavirus-positive stools (single cases). Lanes 4 to 7
were run in parallel on a 1% agarose gel (see Fig. 2).* Corresponding author.
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FIG. 2. Electropherogram of rotaviral RNA on a 1% agarose gel
stained with ethidium bromide. Lanes: 1 to 8, rotavirus-positive
stools (single cases); 9 to 12, rotavirus-negative stools. Lanes 1 to 4
were run in parallel on a 5% polyacrylamide gel (Fig. 1, lanes 4 to 7,
respectively).

STANDARD METHOD

of their RNAs was compared. All specimens positive by
PAGE were positive on agarose gels; a typical rotaviral
pattern was noted with one consistent observation: triplet
segments 7, 8, and 9 migrated as a single band on the agarose
gels (Fig. 1 and 2).

Figure 3 compares the steps involved in both of the PAGE
methods and the agarose gel method, with final results made
available in 3 days, 9 h, and 2.5 h, respectively. Electro-
pherotyping is now an accepted method not only for epide-
miological studies but also as a diagnostic tool (7, 10). Our
results with the rapid extraction procedure of Pyndiah et al.
(14) and agarose gel electrophoresis (Fig. 4) indicate that this
rapid and simple assay could be applied on a wide scale for
the screening of stools suspected for rotaviral outbreaks in
day-care centers, nurseries, hospitals, homes for the elderly,
etc., as well as in veterinary institutions. The assay does not
need sophisticated equipment, and the cost per test is
minimal (±$1.00) as compared with that of enzyme-linked
immunosorbent assays or latex agglutination tests currently
available on the market (6, 11, 15). Ethidium bromide
staining is quick (5 min) and specific, as the stain binds well
to nucleic acids and poorly to protein contaminants, so it has
little effect on the electrophoresis results. It has been re-
ported (1, 12) that PAGE and agarose gels are equally
sensitive in that both can detect up to -5 ng of double-
stranded DNA or RNA. In our experiments, all stools
positive by PAGE were also detected on the agarose gels.
Another distinct advantage of this method is its ability also
to detect non-group A rotaviruses (10), which are antigeni-
cally dissimilar and therefore are not detected by available
serological diagnostic reagents (9).
An inexpensive, sensitive, and specific test which pro-

vides results within 2.5 h following receipt of the specimens
could be of value in the health-care field, in which stools
from large numbers of individuals are examined.

RAPID METHOD
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FIG. 3. Comparison of standard (3) and rapid methods for the diagnosis of rotavirus. PEG, PEG 6000 (polyethylene glycol); TNE, 10 mM
Tris hydrochloride (pH 7.4)-100 mM NaCi-10 mM EDTA.
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FIG. 4. Electropherogram of rotavirus RNA extracts. Stools
from an outbreak were screened on a 1% agarose gel stained with
ethidium bromide. Lanes: 1 to 3 and 8 to 14, rotavirus-positive
stools; 4 to 6, rotavirus-negative stools; 7, internal laboratory
standard.

We thank Michel Larocque for skillful design and construction of
the in-house transilluminator and Gloria Williams for excellent
secretarial work.

LITERATURE CITED

1. Berger, S. L. 1987. Quantifying 32P-labeled and unlabeled nu-
cleic acids. Methods Enzymol. 152:49-54.

2. Birch, C. J., S. M. Rodger, J. A. Marshall, and I. D. Gust. 1983.
Replication of human rotavirus in cell culture. J. Med. Virol.
11:241-250.

3. Buitenwerf, J., M. Muilwijk-van Althen, and G. J. P. Schaap.
1983. Characterization of rotaviral RNA isolated from children
with gastroenteritis in two hospitals in Rotterdam. J. Med.
Virol. 129:71-78.

4. Cameron, D. J. S., R. F. Bishop, A. A. Veenstra, G. L. Barnes,
I. H. Holmes, and B. J. Ruck. 1978. Pattern of shedding of two
non-cultivable viruses in stools of newborn babies. Lancet
ii:7-13.

5. Halonen, P., O. Meurman, U. G. Petterson, M. Ranki, and T.
Lovgren. 1984. New developments in diagnosis of virus infec-
tion, p. 501-520. In E. Kurstak (ed.), Control of virus diseases.
Marcel Dekker, Inc., New York.

6. Hughes, J. H., A. V. Tuomari, D. R. Mann, and V. V. Hampar-
ian. 1984. Latex immunoassay for rapid detection of rotavirus.
J. Clin. Microbiol. 20:441-447.

7. Kapikian, A. Z., H. B. Greenberg, R. G. Wyatt, A. R. Kalica,
H. W. Kim, C. D. Brandt, N. J. Rodriguez, R. H. Parrot, and
R. M. Chanock. 1982. Viral gastroenteritis, p. 283-326. In A. S.
Evans (ed.), Viral infections of humans. Plenum Publishing
Corp., New York.

8. Kasempimolporn, S., S. Louisirirotchanakul, P. Sinaracha-
tanant, and C. Wasi. 1988. Polyacrylamide gel electrophoresis
and silver staining for detection of rotavirus in stools from
diarrheic patients in Thailand. J. Clin. Microbiol. 26:158-160.

9. Krause, P. J., J. S. Hyams, P. J. Middleton, V. C. Herson, and
J. Flores. 1983. Unreliability of rotazyme ELISA test in neo-
nates. J. Pediatr. 103:259-262.

10. McCrae, M. A. 1987. Nucleic acid-based analyses of non-group
A rotaviruses. CIBA Found. Symp. 128:24-48.

11. Pacini, D. L., M. T. Brady, C. T. Budde, M. J. Connell, V. V.
Hamparian, and J. H. Hughes. 1988. Polyacrylamide gel elec-
trophoresis of RNA compared with polyclonal and monoclonal
antibody-based enzyme immunoassays for rotavirus. J. Clin.
Microbiol. 26:194-197.

12. Peats, S. 1984. Quantitation of protein and DNA in silver-
stained agarose gels. Anal. Biochem. 140:178-182.

13. Perbal, B. 1984. Practical guide to molecular cloning p. 196-207.
John Wiley & Sons, Inc., New York.

14. Pyndiah, N., F. R. Beguin, J. Richard, M. Charles, A. Rey, and
V. Bonifas. 1988. Accuracy of rotavirus diagnosis: modified
genome electrophoresis versus electron microscopy. J. Virol.
Methods 20:34-44.

15. Sanekata, T., Y. Yoshida, and H. Okada. 1981. Detection of
rotavirus in faeces by latex agglutination. J. Immunol. Methods
41:377-385.

2396 NOTES


