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Rotavirus-positive specimens were recovered from 143 Afrikander calves on two farms in the northeastern
Cape of South Africa during late 1988 and 1989. The rotavirus strains were analyzed by polyacrylamide gel
electrophoresis of the RNA genome, and four rotavirus RNA electrophoretypes, each with a long profile, were
identified. A distinct RNA profile was identified on the farms during 1988, but by early 1989, two patterns
existed, one unique to each farm. Over the next 8 months a new electrophoretic pattern emerged on one farm,
whereas the pattern on the other farm remained unchanged. The rotavirus subgroup I antigen was detected in
all specimens examined with subgroup-specific monoclonal antibodies. Non-group A rotaviruses were not
identified by RNA genome analysis of 82 specimens from calves with diarrhea negative for group A rotaviruses
by an enzyme-linked immunosorbent assay.

Infectious diarrheal illness of newborn calves is a major
disease problem in both dairy and beef herds. However,
very little is known of rotavirus infection in South African
cattle (14, 15). Analysis of the electrophoretic mobilities of
the 11 segments of double-stranded RNA by polyacrylamide
gel electrophoresis (PAGE) yields a pattern which is both
constant and characteristic for a particular rotavirus isolate
(1). This technique has been widely used for epidemiological
studies of human rotavirus infection, although only rela-
tively few studies have examined the molecular epidemiol-
ogy of bovine rotaviruses (2, 8-12, 17). None have been
reported from southern Africa.

Recently, non-group A rotaviruses with both the group B
and the group C antigen have been described in bovine
species (11, 16). These viruses lack the common group A
rotavirus antigen and have a clustering pattern of the double-
stranded RNA genome segments on PAGE that is different
from the 4,2,3,2 pattern of group A rotaviruses (7). PAGE
remains the standard method of differentiating the group-
specific rotavirus strains.
The group A rotaviruses can be further characterized

antigenically by the presence of a subgroup antigen which
forms part of the inner capsid of the virion and which is
encoded by gene segment 6 (6). Very little is known of the
subgroup specificity of bovine rotaviruses, with the few
strains typed having subgroup I specificity (4, 12, 13).

In this study, we report the characterization of bovine
rotaviruses from two Afrikander stud farms in the northeast-
ern Cape of South Africa. Their RNA electrophoretypes and
VP6 subgroup-specific antigen were analyzed.

Stool specimens were obtained from 6-week-old calves
with diarrheal illness on the two farms. A single stool
specimen was collected by one of us from each calf with
diarrhea in November of 1988 (17 calves) and in February (27
calves), August (17 calves), and November of 1989 (82
calves). The presence of rotavirus was diagnosed by direct
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negative staining electron microscopy. The rotaviruses were
identified as group A rotaviruses by enzyme-linked immu-
nosorbent assay (ELISA) (Rotavirus EIA; International
Diagnostic Laboratories, Jerusalem, Israel), which reacts
only with the common rotavirus group A antigen. All diar-
rheal stool specimens were subjected to PAGE after stan-
dard phenol-chloroform extraction and ethanol precipitation
to enable the detection of group B or group C RNA electro-
phoretypes. Representative rotavirus strains from each
RNA electrophoretype and from each farm were selected for
subgroup analysis. The selected rotavirus specimens were
analyzed by a VP6 subgroup-specific ELISA using the
monoclonal antibodies developed by Greenberg et al. (3, 4).
Four different RNA electrophoretypes were identified in

143 stools with rotavirus (Fig. 1). The RNA profiles were all
typical of those for group A rotaviruses with a long profile.
One electrophoretype was identified in the stools collected
from both farms during 1988. In early 1989, two electro-
phoretypes differing in the migration of gene segments 2, 5,
8, and 9 were seen, with one profile specific to each farm
(Fig. 2). Similarly, at the end of 1989, two patterns were seen
in the two herds. On farm 1 (from which fewer specimens
were collected), the RNA profile remained the same. How-
ever, on farm 2 the profile had changed, the migration of
gene segments 2 and 9 differing from that of the previous
strain (data not shown).
Although extensive genomic variation of bovine rotavi-

ruses has been reported to occur in different herds within a
geographically small, defined area (13), most smaller studies,
investigating isolated herds, have reflected results similar to
those described here, where only one RNA electrophoretic
strain circulates within the herd at any one time (2, 13, 17).

Rotaviruses can also be antigenically characterized by a
common or group antigen, of which group A rotaviruses are
the most prevalent and most studied (7). The group B and C
rotaviruses have been distinguished on the basis of their
RNA electrophoretypes (7). However, in this study only
rotavirus strains with the typical group A rotavirus gene
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FIG. 1. RNA profiles of the rotavirus electrophoretypes identi-
fied from calves on two farms in the Vryburg District, northeastern
Cape of South Africa, during 1988 and 1989. The figure was
compiled from portions of photographs taken of different gels.
Migration was from the top to the bottom. Lane A shows the
rotavirus strain which was identified on farm 1 during 1989. Lanes B
and C show the strains identified on farm 2 during late (B) and early
(C) 1989. Lane D is the common strain found on both farms during
1988. NCDV is the Lincoln strain, which was used as a reference.

distribution (i.e., gene segment migration arranged in the
overall pattern of 4,2,3,2) (7) were identified.
The group A rotaviruses may be further characterized on

the basis of their subgroup (VP6) antigen, which is encoded
by gene segment 6 (4, 6). Very few studies have investigated
the subgroup specificities of bovine rotaviruses (4, 12, 13),
and none have been conducted on African bovine isolates. In
this study, as in the few others, all typeable bovine rotavirus
strains were identified as being subgroup I specific. Two
strains could not be typed with the monoclonal antibodies
used, although this may have been due to a lack of sufficient
antigen present in the stool. Both of these stools reacted as
weakly positives with the commercial ELISA kit.

In conclusion, the genome electrophoretyping method is a
useful technique to gain important epidemiological data on

rotavirus disease outbreaks and to help in monitoring modes
of disease transmission. However, the RNA electrophore-
type, although allowing differentiation between strains of
virus, does not give an indication of the serotype antigenicity
of the strains, which would be important for the effective use
of a rotavirus vaccine. Reports of the failure of the bovine
rotavirus vaccine (13) to protect against symptomatic infec-
tion may well be due to a difference in antigenicity of the
VP7 serotype. Further studies are needed to determine the
VP7, and possibly VP4 (5), serotype specificity of South

farm 1 farm 2
FIG. 2. Comparison of the RNA electrophoretic patterns from

the two farms during February 1989. Migration was from the top to
the bottom. Lanes A and B are strains isolated from farm 1, and
lanes C to G are strains isolated from farm 2.

African isolates if an effective vaccine strategy is to be
implemented.
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