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BriefCommunication

Trace Elements, Minerals, Retinol and ex-Tocoferol in
Calves Persistently Infected with Bovine Virus Diarr
hoea Virus

A number of disease conditions including
acute and chronic infections in man and ani
mal can result in hypercupremia and decrea
sed blood levels of zinc, iron (Kaneko 1989)
and selenium (Srinivas et al. 1988). It has
been postulated that Interleukin 1 (I1-1) rele
ased by activated phagocyt es is respon sible
for sequestring zinc in the liver, where it is
required for synthesis of protein essential for
a normal host defence (Dinarello 1984). It
has also been suggested that I1-1 induces a
granulocyte release of lactoferrin which
binds iron and induces hypoferra emia pro
bably through increa sed hepati c uptake of
the lactoferrin- iron complex (Goldblum et al.
1987). The hypercupremia is owing to the sti
mulat ion of ceruloplasmin synthesis and the
release of ceruloplasmin from the liver (Cou
sins 1985). Low plasma levels of vitamins A
and E have been descriebed in relation to
infectious diseases, e.g., mastitis (Blencha
and Charley 1990). Srinivas et al. (1988)
report that human patients with viral infec
tions have hypercupremia but not significant
alterations in the levels of zinc, iron and
selenium in plasma. In sheep with border
disease, a disease caused by a congenital
infection with a pestivirus, the copper is
reported to be reduced in serum, cerebral tis
sues and possibly in the liver but increased in
the spinal cord (Patterson et al. 1974). An 18
month old bull with mucosal disease, which
was hospitalized and later euthanized at the

clinic, Department of Cattle and Sheep Dise
ases, Uppsala , had low levels of iron (12
urnol/kg), zinc (8 umol/kg), selenium (0.25
umol/kg), retinol (0.43 urnol /kg) and o-toco
ferol (1.17 umol/kg) in serum. The copper
concentration was normal in serum (13
umol/kg) but suboptimal in liver (0.39
mmollkg wet weight). Mucosal disease is a
terminal stage of a persistent infection with
bovine virus diarrhoea virus (BVDV), a virus
which is closely related to bord er disease
virus. The low levels of both trace elements
and vitamins in the bull could be due to the
persistent BVDV infection per se or the con
sequence of the long period of diarrhoea and
inappetens the bull had before it was sam
pled.
To elucidate if a persistent BVDV infect ion
influnce the levels of trace elements, mine
rals and vitamins, blood samples were taken
from 10 7 to 8-month old calves of Swedish
Red and White breed in a dairy herd with an
ongoing BVDV infection. Five of the calves
were considered to be persistently infected
with BVDV since a non-cytopathic strain of
the virus was isolated on 2 occasions 1 month
apart and since they did not seroconvert
during the same period. The 5 other calves
were seropositive and served as controls. All
calves were fed the same feed and were clini
cally health y when sampled. However, 2 of
the persistently infected calves were small in
relation to their age.
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Figure 1. The levels of copper, iron and zinc in
plasma from 3 normal-sized (0) and 2 under-sized
(0) persistently BVDV-infected calves and 5 con
trol calves (e). The lines indicate the referece
limitsas usedby the laboratory.

The chemical analyses were performed
according to routine methods of the Depart
ment of Chemistry, National Veterinary
Institute, Uppsala. In brief, the metal con
centrations in oxidizing acid digested blood
plasma were determined by simultaneous
multi-element atomic-emission spectrometry.
Selenium analysis was performed by conti
nous reduction with sodium borohydride in a
flow injection analysis apparatus and atomic
absorption spectrometry. Retinol and
a-tocopherol were analysed with HPLC and
fluorescence detection.
The concentrations of copper, iron and zinc
in plasma are shown in Fig. 1. The concentra
tion of copper in plasma was signtificantly
(p<0.005) higher in the persistently BVDV
infected calves (17.0 ± 1.3 umol/kg, mean ±
standard deviation) than in the control group
(11.8 ± 0.4 umol/kg). This result differ from
the low levels of copper found in sheep with
border disease (Patterson et al. 1974) but
agrees with the general findings during viral
infection in humans (Srinivas et al. 1988).
The iron level was significantly (p<0 .05)
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lower in the persistently infected calves (18.2
± 4.8 umol/kg) than in controls (30.1 ± 1.1
umol/kg) and support previous observations
(Kaneko 1989). All 10 calves had rather low
levels of zinc; 4 out of 5 in the BVDV-infe
cted group and lout of 5 in the control gro
up had values below the laboratory reference
limit, but there was no significant (p<0 .06)
difference between the groups. The concen
trations of calcium, magnesium, phosphorus,
selenium, retinol and a-tocopherol were in
the same ranges in both groups of calves .
However, the concentration of phosphorus
was higher in 5 calves and the concentration
of a-tocopherol was lower in 6 calves than
the laboratory reference limits. The absence
of significant alterations of zinc and selenium
is by Srinivas et al. (1988) supposed to be
representative for viral infections.
The altered plasma concentrations of copper
and iron in the persistently BVDV-infected
but clinically healthy calves in the present
study indicate the changes to be host respon
se to the presence of the virus .
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