





RESULTS

The distinctions between rabies (CVS 11) and the
rabies-related viruses of Africa, recognized by cross-
immunization tests, were maintained in the Mab-N
analyses (Table 2). In addition the panel recognized
multiple variants within two of the African virus
groups (Table 3). For example, although isolates of
Lagos bat virus were clearly more closely related to
each other than they were to isolates of Mokola virus
and vice versa, five reaction patterns in the N protein
of these viruses were recognized by differential re-
activity with Mab-Ns M6, M7, M11, D1, DB1, L18, L1
and L17. Similarly, three reaction patterns of Mokola
virus were observed by use of Mabs L15, F2, F5 and
F4. In comparison, the three Duvenhage viruses ex-
amined were defined by a single reaction pattern
with 15 Mab-Ns.

A clear distinction was shown between the reaction
patterns of Duvenhage (Africa) and the EBL | and
EBL 2 viruses of Europe. Indeed, one (D1) of only
three Mab-Ns prepared against Duvenhage virus did
not react with the European isolates and conversely
only five of twelve Mab-Ns prepared against viruses
of European bat origin reacted with Duvenhage
virus. In addition, at least two virus biotypes in Euro-
pean bats was demonstrated—only five of seven
Mab-Ns prepared against the EBL 1 (Denmark bat)

TABLE 2 Reaction patterns of Mab-N panel with prototype viruses
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virus reacted with the EBL 2 (Finman) virus and con-
versely none of five Mab-Ns prepared against this
latter virus reacted with the EBL 1 viruses.

Eight Mab-Ns (M11, DB3, DB4, F1, F2, F5, F4 and
L25) which recognized epitopes in the EBL 2 proto-
type virus (Finman, RV 8) also recognized epitopes
in the prototype Mokola virus (RV 4). Indeed, four of
the Mab-Ns (F1, F2, F5 and F4) defined three reac-
tion patterns within the Mokola virus serotype.

DISCUSSION

But for an upsurge in the number of rabid bats found
in Europe, it is possible that the rabies-related vi-
ruses would have remained as scientific curios.
Whilst it is true that they appear to have little public
health significance, it is also true that little or no at-
tempt is made to determine the extent of their exis-
tence. For example, although there have been more
than 450 rabies positive European bats, in each of
the countries affected by bat-rabies the disease came
to light when a member of the public was bitten by
an infected bat. European bats are considered as
protected species and therefore only sick or dead
bats are examined; in many countries no survey of
sick or dead bats is carried out and some countries
no longer examine bats for the presence of rabies
unless a member of the public has been bitten.
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Monoclonal antibody studies on rabies-related viruses

TABLE 3 Summary of tests with 36

b-Ns on 64 rabies-related viruses

Mab-N reference no.?
Laboratory .
Vir
reference M D DB F |!ouuS
(RV) — group
2 5 6 7 11 1 3 9 1 11 |14 |9 10 |3 4 1 2 5 4 3
1 + + + + + + +
3, 134, 190 + + + + + + +
Lagos
133 + + + + o o + + bat
43 + + + + +
41 + + + + +
4 + + + + + + + + +
5, 39 P I I I + * Mokola
40, + + + + + + + + +
174-177
6,131, 139 + + + + + + + + + Duven-
hage
154, + v + + + + + + + + + EBL 1
various (39)
UB1, UB2 + + + + + + + + + +
8, 29, 20, 228 + + + + + + + + + + + + EBL 2
Mab-N reference no.?
Laboratory Virus
reference L rou
(RV) group
18 | 1 17 |3 27 18 19 |14 15125 |11 |23 |28 |2 26 | 20
1 + + + + + + + + + + + + + + + +
3, 134, 190 + + + + + + + + + + + + + + + +
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133 + + + + + + + + + + + + + + + +
bat
43 + + + + + + + + + + + + + + +
41 + + + + + + + + + + + + +
4 + + + + + + + +
5,39 o] + + + + Mokola
40, 174177 + 4 + 4 + +
6, 131, 139 + + + + + + Duven-
hage
154, + EBL 1
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UB1, UB2 +
8, 29, 20, 228 + + EBL 2
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+ = positive reaction; o = weak positive reaction; v = variable, weak positive or no reaction; no symbol = no reaction

Early reports suggested thatt  origin of European
bat rabies was Duvenhage virus of Africa (although
the index case in Europe occurred 16 years before
the first isolation of Duvenhage virus). Duvenhage
and EBL 1 viruses | e both  nisc ~nin-
sectivorous bats but the dispi  / between tne iso-
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lates suggests that their relationship is somewhat
more distant than was formerly supposed. Fewer
EBL 2 viruses (from the index case and from Myotis
spp. bats) have been isolated but relatively few of
tl a 1e;  ninedforrak iropean
bat rabies has veen reported over a geographical
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area ranging from the Ukraine to Spain and it is thus
most likely that rabies in European bats occurs far
more frequently than is reported.

Lagos bat virus appears to be the cause of rabies
in fruit bats, although spill-over into cats and a dog
has been reported; it remains the only rabies-related
virus not to be associated with death in humans. The
reservoir species of Mokola v s, assuming that
there is one, has not been determined. The virus has
not been isolated from a bat but the results above
show that there is an antigenic relationship between
the rabies viruses isolated from a man who died of
rabies in Finland following a bat bite, bats in Holland
(and Switzerland, results not shown) and shrews,
cats and a rodent in Africa. Both Lagos bat and Mo-
kola viruses have been isolated over a wide geo-
graphical range of Africa—from Senegal in the west
to Ethiopia in the east and to South Africa in the
south. There are too few isolate< from these two vi-
rus groups, however, to permit e association of a
particular reaction pattern with a particular species.
During routine rabies diagnosis in Ethiopia, of 115
isolates L.agos bat virus was recovered from a dog
and Mokola virus from a cat {(Mebatsion, Cox & Frost
1992). The geographical spread of the rabies-related
viruses in Africa suggests that, as in European bats,
their occurrence is severely under-reported.
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