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ABSTRACT

Rabies is endemic in Israel, the only country in the Middle East that implements a nation-wide anti-rabies
campaign. However, between 2002 and 2013 about 32 rabies virus isolates belonging to genetic variant V1
were recovered within Israel. The present study describes for the first time the translocation of the rabies
virus strain, fox V1, by infected cattle born on “Tzfon HaGolan dairy farm”located in Kibbutz Ortal on the
Golan Heights to two farms situated in the western Yezreel Valley, emphasizing that cattle may serve also

a source of human rabies infection.
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INTRODUCTION

Rabies virus is a member of the Rhabdoviridae, genus
Lyssavirus. All mammals are susceptible to rabies infection.
Rabies is enzootic throughout the Middle East, including
Israel. Rabies is also a serious enzootic disease in Jordan,
Syria, Lebanon and Iran and Irak where stray dogs maintain
rabies virus in circulation, with frequent spillover to wildlife,
including jackals, squirrels, stone-martens, foxes, wolves and
infection of domestic animals and human (1,2, 3,4, 5, 6).

Since 1979, red foxes (Vulpes vulpes) have become the
most important reservoir of rabies virus in Israel (7). An
oral vaccination (ORV) program directed at wild animals
has been implemented since 1998 in northern Israel (8). In
2004 the program was extended and it currently covers all the
territories controlled by Israel and the Palestinian Authority.
Israel is the only country in the Middle East that imple-
ments ORV program. To insure its success, extensive rabies
surveillance along Israel’s borders is carried out. Despite the
efficacy of the ORV in controlling fox rabies in north Israel, a
new outbreak occurred in 2004 in this region, in which stray
dogs (Canis familiaris) where shown to be main reservoir and
transmitter of genetic variant V7 (9, 10).

Molecular epidemiological studies of rabies in Israel be-
tween 1993 and 1998 revealed four fox strain genetic lineages
(V1-V4), were distributed within four geographical regions
(11). Molecular analysis of rabies isolates on the borders of
Israel and neighboring countries revealed the presence of
three genetic variants V5, V6 and V7 (12). Due to the ORV
program, fox rabies genetic variants V1 and V2 specific to
northern Israel region were eliminated in 2003, while fox
strain genetic variants V3 and V4 enzootic to central and
southern of Israel were eliminated by 2005 (9).

However, incursions of fox rabies variant infected ani-
mals persisted across Israel’s borders. Between 2002 to 2013
about 32 isolates of fox rabies virus belonging to the genetic
variant V1, were detected within Israel and its neighboring
countries.

All mammals are susceptible to rabies virus. Bovine rabies
has a direct economic impact (13) on the livestock industry
and represents a public health threat in rabies endemic area.
In Israel between the years 1996-2014, 104 rabies cases
were reported in cattle, most of them on the borders with
neighboring countries.

Recently two human rabies mortalities, one in Iran and
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the second in Brazil were reported from human handling ra-
bies infected livestock (14, 15). The two veterinarians involved
were not vaccinated against rabies and did not received post
exposure prophylaxis.

There are several examples of long distance transmis-
sion translocation of rabies virus by human mediated ani-
mal movements and trade. Recently there was a number of
reported translocations of infected bovine from Romania
to Croatia (16), and in Ohio, USA (17). Translocation of
dog rabies from northern Israel to Jerusalem (18) and to the
center of the country was also reported (19).

In the present report, we describe for the first time rabies
translocation by infected cattle from a dairy herd on the
Golan Heights to two farms located in the western part of
the Yezre'el Valley, as well as a rabies infected case in cattle
in Israel. In addition to the economic damage caused to the
dairy industry by rabies infection, the zoonotic aspects are
discussed.

CASE REPORT

On September 29,2013, two 11 weeks old calves one from a
village Bet Zaid and the other form a village, Kfar Yehushua
in the western Yezre'el valley showed clinical signs of change
in behavior, salivation, difficulty in swallowing, vocalization
and recumbence. Rabies was suspected and the two calves
were diagnosed rabies positive by direct immunofluorescence
assay (DFA) on the brain tissue, at the Isracli National Rabies
Laboratory, Kimron Veterinary Institute (KVI), Bet Dagan,
Israel.

In addition on November 1% 2013, two more calves, one
8 months old, from Kibbutz Ortal, and the second from Kfar
Yehushua were rabies positive by DFA (Fig. 1).

A case investigation revealed that on August 26, a Jackal
had entered an orchard near the Kibbutz Ortal it was shot
and the carcass sent to National Rabies Laboratory (20).
The Ortal dairy farm is one of the largest and most modern
in Israel. Male calves are sold at a few weeks of age to other
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Figure 1: Succession of events following entry of a rabid jackal into Kibbutz Ortal dairy farm.
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Figure 2: Comparison of 469 base pairs of the G-L intergenic fragments from the sequences of

the four calves and the Jackal isolates.

locations throughout Israel for fattening.
A group of 54 rabies unvaccinated calves
was transported form Kibbutz Ortal on
September 10, 2013 to a cattle holding
farm in Bet Zaid and then distributed to
several farms in Kfar Yehushua.

Four calves and the jackal were diag-
nosed rabies positive by DFA. Diagnosis
was confirmed by virus isolation in tissue
culture, and its inoculation into suckling
mice (21). Reverse transcriptase — PCR
and direct sequencing were applied to a
469 base-pair (bp) G-L intergenic region
fragment (19). A phylogenetic tree was
constructed by the neighbor—joining
method, with the distance calculated
using the Kimura-2 parameter with the
computer program MEGA, version 4.1
(22). The reliability of the phylogenetic
groupings was evaluated using bootstrap-
ping with 1000 replicates.

'The molecular analysis showed that
the viral sequence obtained from the 4
calves and the Jackal belonged to the V1
genetic variant (Fig.2). Following the
diagnosis of rabies, post-exposure vacci-
nation was administered to a group of 12
people, who had come into contact with

the three calves and the jackal (Fig. 3).

DISCUSSION

Rabies is endemic in Israel and since
2004 stray dogs were found to be the
main reservoir and transmitter (7, 10).
However the ORV program of wildlife
eliminated the fox rabies variants V1 to
V4 from almost all rural areas in Israel.
Nevertheless, there is still incursion of
fox genetic variants V1 across the borders
with neighboring countries. The genetic
variant V1 caused mortality of 11 cattle,
2 sheep and 2 horses during the last 12
year on the border but was never detected
in the Yezre'el valley region (Fig. 3).
Based on molecular and epidemio-
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Figure 3: Map of Israel showing the area of northern Israel where 32

rabies virus belonging to the VI genetic variants were isolated during

2002 through 2012 on the borders with neighbors countries; the three

positive calves isolated in Emek Yezre®el the Jackal and the fourth calf
in Kibbutz Ortal.

logical analysis the 4 calves reported here were most likely
bitten by the rabid Jackal. We therefore assumed that the
calves were infected by the rabid jackal that had entered
Kibbutz Ortal. This notion is supported by the chain of events
described above and the identical molecular findings in the
infected calves and Jackal.

The incubation period of rabies virus in cattle varies from
20 to 165 days (23). In our case the period of incubation was
between 1 to 3.5 months. Various sanitary measures were
implemented in Ortal and two farms in Emek Yezre'el as a
result of this case: quarantine of cattle at the Ortal dairy farm

and quarantine and vaccination of all the calves at the two
farms in Emek Yezre'el.

Vaccination of cattle is not mandatory in Israel however,
this case illustrates the importance of the current recommen-
dation of the Israeli Veterinary Services and Animal Health
to vaccinate cattle in rabies areas, where a high risk exists of
rabies-infected wildlife penetrating its borders.
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