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BriefCommunication

A Case ofOvine Tick-Borne Fever in December in
Norway
By S. Stuen', E. Olsson Engvall/, B. Brdndstrom/ and J Slettebe!

'Department of Sheep and Goat Research, Norwegian School of Veterinary Science, Sandnes, Norway,
2 National Veterinary Institute, Uppsala, Sweden, and 3Stord, Norway

A 7-month-old Norwegian Pelt wether lamb
was purchased from the eastern and mountain
ous part ofsouthern Norway (Dovre municipal
ity), an area free of Ixodes ricinus and tick
borne fever (TBF) caused by Ehrlichia
phagocytophila (Mehl 1983, Stuen 1997), and
let onto tick infested pasture for the first time on
December I, 1998. The actual pasture was on
an island, Lauveya, on the west coast of Nor
way (59°15'N, 5°22'E), with mostly grass and
bush vegetation , where l. ricinus is abundant
during summer time. Indigenous sheep graze
on this island throughout the year, and their
lambs have few disease problems . However,
there has earlier been disease problems and
deaths on this pasture among lambs purchased
from Ixodes free areas.
The weather was extremely mild in late Novem
ber and early December 1998, as recorded at a
weather station in Skudenes only 12 km from
the actual pasture (Fig. I) . On December 17 the
farmer found the lamb listless and reluctant to
move. It was taken indoors during the next 2
months. The lamb was anorectic and had to be
fed by stomach tube for one week. A rectal tem
perature >41°C was observed for one day. The
lamb was examined by the local veterinarian on
December 22. It was still depressed, had painful

and swollen fetlocks, and the right testicle was
hot and swollen. The clinical diagnoses were
emaciation, orchitis, polyarthritis and general
infection, and the lamb was treated with vita
mins, corticosteroids (Fluvet", Leo, Denmark)
and tetracyclines (Terramycin", Pfizer) for 3
days. Two live nymphs/adults of I. ricinus were
found on the lamb. On December 29 the lamb
was still depressed, and long-acting penicillin
(Penikel'", Kela Lab, Belgia) was injected 3
times (with 2 days' intervals) . On January 18
the lamb was not longer depressed, ate nor
mally, but was still reluctant to move. Blood
samples were taken on that day (EDTA and
serum) . Haematological blood values including
total and differential leucocyte counts were
measured electronically (Technicon HI ®, Miles
Inc., USA ) and a blood smear was prepared
and stained with May-Griinwald Giemsa . An
other serum sample was obtained on February
15. The lamb was sent to slaughterhouse the
following day. No abnormal changes were ob
served on the carcass .
The sera were analysed for antibodies to granu
locytic Ehrlichia by an indirect immunofluores
cence antibody assay (IFA) using E. equi as
antigen (Artursson et al. 1999). Crossreactivity
for antibodies to different subspecies within the
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Figure I . Average daily temperature recorded in November / December 1998 on the coastof Norway, 12km
from the actual Ixodes ricinus infested pasture. The daily max / min temperatures are also shown. The lamb
grazedthe pasturefrom December I to December 17(see arrows).

E. phagocytophila genogroup is considered to
be high (Dumler et al. 1995, Nicholson et al.
1997, Pusterla et al. 1997). The titres to E. equi

were 11160(loglo = 2.2) and 1/40 (loglo = 1.6)
on January 18 and February IS, respectively. A
titre of 1.6 (loglo reciprocal of I:40) or higher
was regarded as positive . The serum samples
were also tested for antibodies to Borrelia afze
Iii according to Artursson et al. (1999), with
negative results . Unfortunately, blood samples
had not been collected during the acute phase of
the disease .
The haematological values in the peripheral
blood were within the normal range and the ab
solute number of neutrophils was 0.82x109

cells!1. Neutropenia «0.7x I09 cells/l), which is
a consistent feature of infection with E. phago
cytophila and may extend over 2 to 3 weeks,
was not observed. However, in the present case
the blood sample was obtained one month after
the acute disease .
Four hundred neutrophils were examined on the
blood smear, but Ehrlichia inclusions were not
observed. A nested peR analysis for detection
of granulocytic Ehrlichia was also performed
according to Egenvall et al. (2000) on the
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EDTA blood sample, but with negative result.
The parasitaemia is most prominent during the
first weeks of a TBF infection, but inclusions
may occasionally be found in the peripheral
blood for months after the initial infection
(Stuen et al. 1998). However, the lamb had been
treated with tetracycline, which is efficient
against E. phagocytophila (Brodie et al. 1988).
The clinical symptoms indicated a severe infec
tion, most probably a serious bacterial infec
tion such as pyaemia/septicaemia. The lamb
would probably have died without treatment.
The serological results indicated infection with
E. phagocytophila, with declining titre values
in the 2 samples , taken 28 days apart. The titre
level observed in January is in accordance with
an earlier experimental trial, where the mean ti
tre to E. equi in TBF infected lambs was 2.5 ±
0.21, six weeks after inoculation with E. phag
ocytophila infected blood (Stuen et al. 1998).

The antibody titre to E. phagocytophila may
last for several months in untreated lambs.
Serological investigation in Norway indicates
that E. phagocytophila infection is prevalent in
tick populations (Stuen, unpublished results) .
In UK uplands, the probability that sheep will
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acquire TBF infection on Ixodes infested pas
ture has been estimated to be nearly 100% (Og
den et al. 1998). The transmission ofTBF may
occur with very light tick infestation; in an ear
lier observation only 2 female ticks were re
quired to transmit the disease (MacLeod &
Gordon 1933). Secondary infections are also
very common in tick-borne fever infected ani
mals, such as pyaemia and septicaemia caused
by Staphylococcus aureus and Pasteurella he
molytica (trehalosi), respectively (Brodie et al.
1986, Stuen 1996). In one study at least 92% of
the lambs that died ofTBF had a secondary in
fection (Stuen, unpublished results).
Questing ticks in December is far out of season
for I. ricinus activity in Norway, where the nor
mal season is from April to October (Mehl, un
published observations). Earlier investigations
in Wales and Northern England indicate that
the commencement of tick activity is initiated
when the weekly average maximum daily air
temperature exceeds 7°C (MacLeod 1936). In
Ireland the activation temperature for adults
and nymphs ranges from an air temperature of
6.8-7.1°C, or a soil temperature in the previous
week of4.3-4 .75°C (Gray 1984). The daily air
temperature near the actual pasture indicates
that I. ricinus may have shown questing activity
in late November (Fig. I). The temperatures of
the first 2 days of December were not below
6.0°C. According to an earlier study, I. ricinus
infestation of sheep was not observed when the
air temperature was below 5.5°C (MacLeod
1932).
The lamb had not been exposed to ticks before
December, and the positive titre against granu
locytic Ehrlichia indicates that the lamb was in
fected with Ehrlichia on the actual pasture. In
an earlier study including 506 cases of TBF in
sheep, 99.4% were diagnosed in the period
from April to October, with most cases in me
dio May to medio June (49.4%), and the latest
date TBF was diagnosed was on November II

(Stuen 1997). Only once earlier has a verified
tick-borne fever infection been documented
during the winter in Norway; i.e. in one ewe that
aborted in February 1958 (@Veras 1959).
In conclusion, the present case indicates that
mild climate during wintertime may activate
ticks in northern areas where ticks normally
have a diapause , and that movements ofanimals
from Ixodes free pastures to tick infested pas
ture accordingly may cause serious disease
problems throughout the whole year. This is an
important factor to consider in endemic areas,
when rebuilding new flocks with animals lack
ing immunity to existing pathogens .
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