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Abstract A total of 528 calves from 3 calf crops,
sired by 34 Friesian and 28 Jersey bulls, were
challenged with sporidesmin, the toxin causing
facial eczema (FE), in order to determine the genetic
variation in susceptibility to FE. The challenge was
either by grazing toxic pasture or by oral dosing,
and the response was monitored by blood sampling
to measure the elevations of serum gamma-
glutamyltransferase (GGT), glutamate dehydro-
genase (GDH), and other possible indicators
(enzymes or metabolites: bilirubin, aspartate
transaminase, ferroxidase, bile acids, and 5'nucleo-
tidase). The last calf crop was sired, in part, by bulls
phenotypically selected from the second calf crop
using GGT records. Data were analysed using the
repeated records option of a restricted maximum
likelihood programme. A sire model was used, with
sires and maternal grandsires included to determine
pedigree. The uni-variate heritability estimates for
logeGGT were 0.29 ± 0.15 in Friesians and 0.77 ±
0.13 in Jerseys, and for logeGDH they were 0.20 ±
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0.12 and 0.64 ± 0.13, respectively. Corresponding
repeatabilities were 0.86 ± 0.01 and 0.84 ± 0.02 for
logeGGT, and 0.66 ± 0.03 and 0.69 ± 0.03 for
logeGDH. The genetic correlations between the two
enzymes were 0.99 for Friesians and 0.95 for
Jerseys. Genetic correlations between the five other
enzymes or metabolites and logeGGT were
generally high (0.79 to 0.99), with the exception of
ferroxidase which was not correlated with logeGGT.
The next best indicators of FE susceptibility after
GGT and GDH were aspartate transaminase and
5'nucleotidase, which were phenotypically
correlated with GGT, were heritable (in Jerseys) and
repeatable, and showed elevation in response to
challenge. The "High" and "Low" GGT-selected
sire groups in the last calf crop had significantly
different progeny mean GGT levels in both breeds.
It was concluded that selection against high GGT
concentrations following FE challenge should
reduce the susceptibility to FE in subsequent
generations.
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INTRODUCTION

Facial eczema (FE) is a disease of grazing
ruminants, and is common in the autumn in northern
New Zealand. It occurs as a result of ingesting
spores of the fungus Pithomyces chartarum which
contain the toxic compound, sporidesmin. In
susceptible cattle and sheep, the toxin causes liver
injury, resulting in sensitivity to sunlight and losses
of production (Towers & Smith 1978). The severity
of liver injury can be determined in the live animal
from a blood sample, using serum gamma-
glutamyltransferase (GGT) (Towers & Stratton
1978).

Resistance or susceptibility to FE is heritable
(0.42 + 0.09) in sheep (Campbell et al. 1981) and
the trait will respond to directional selection in
sheep (Morris et al. 1995). One estimate of heritable
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variation has been reported in Jersey cattle (0.31 ±
0.10), by Morris et al. (1990). We have now
extended this work to Friesians as well as to a larger
sample of Jerseys, and have investigated possible
genetic variation among other indicators of liver
injury. Results are described below, for both breeds
in each of three years.

MATERIALS AND METHODS

Animals
The three calf crops in this study were born in the
late winter/early spring seasons of the years 1989,
1990, and 1992. For the 1989 calf crop, 57 Friesian
and 75 Jersey bull calves were purchased by the
Livestock Improvement Corporation (LIC) in 1989/
90, and tested at LIC's farm at Newstead, Hamilton
in 1990 (further details were presented in a
preliminary report by Morris et al. 1992). For the
1990 calf crop, 25 Friesian and 36 Jersey bull calves
were purchased by LIC in 1990/91, and tested
subsequently at Newstead (Morris et al. 1992).
Testing in the first year involved challenge with
toxic pasture, and in the second year oral dosing at
the rate of 0.2 mg toxin kg"1 liveweight using a
split-dose regime (a third of the dose for three
consecutive days). For the 1992 calf crop, 181
Friesian and 154 Jersey bull calves were purchased
in 1992/93 by LIC, and testing began in February
1993 at Okoroire (60 km south of Hamilton) using
dosing by intubation. All received an artificial
challenge at the rate of 0.14 mg kg"1, administered
on one day.

Table 1 shows a summary of numbers of animals
and sires involved. Overall, 34 separate Friesian
sires and 28 separate Jersey sires were represented,
with a total of 263 and 265 progeny, respectively.
For the 1989-born calves, most of the Friesians
(41/57) were sired by 2 New Zealand bulls; the other
16 calves consisted of 2 New Zealand, 3 American,
and 3 Canadian sire groups. Amongst the Jerseys
in that year, 60/75 were by 3 New Zealand bulls
and 1 American bull in numerically larger progeny
groups; the remainder were by 4 New Zealand, 1
Danish, and 2 American bulls. About half of the
1990 calf crop were sired by bulls from overseas,
with similar numbers of progeny per sire (2 USA,
2 Canadian, and 1 Australian with 3 New Zealand-
bred bulls for the Friesians; and 2 USA and 2 Danish
with 4 New Zealand-bred bulls for the Jerseys). For
the 1992 calf crop, one Friesian sire was Canadian
and three others were of 50% foreign pedigree; for

the Jerseys, ten were of 50% foreign pedigree and,
of these, three were paternal half sibs by an
Australian sire. The 18 sires of the 1992 animals
included some of those performance-tested two
years before. These sires were selected to represent
5 "High" animals of each breed, 5 "Low" Friesians,
and 6 "Low" Jerseys, all according to their own
phenotypes for GGT. Eight other Friesians and 7
other Jerseys previously untested for FE, but
selected for milk solids yield and used widely across
New Zealand, are described as "Unselected". This
provided an opportunity to test for a response to
selection in Friesians, and for a repeat test of the
divergent response reported in Jerseys by Morris et
al. (1991). In the 1992 calf crop, an additional 16
Friesians and 13 Jerseys were left undosed, as an
untreated control group; these were paternal half-
brothers to the dosed animals.

Enzymes and metabolites analysed
Blood samples using serum GGT were required for
evidence of liver injury (Towers & Stratton 1978),
and serum glutamate dehydrogenase (GDH) was
also analysed on each sample day. GGT and GDH
were both analysed at 30°C, and measured in units
of i.u. I"1. A further series of enzymes and
metabolites was analysed on selected days from the
1990 calf crop (the first two listed below) and from
the 1992 calf crop (all five below for Jerseys, and
all but bile acids for Friesians, where only restricted
numbers of samples were analysed for budget
reasons):
bilirubin (BIL), in units of. \lM I"1

aspartate transaminase (AST) i.u. I""1 @ 30°C
ferroxidase (FX) i.u. I"1 @ 37°C
bile acids (BLA) mM I"1

5'nucleotidase (5'NUC) i.u. I"1 @ 30°C

Table 1 Number of animals and sires tested each year,
by breed. Some sires are in common across years and
these are only counted once, in the total.

Year of birth

1989

1990

1992

Total

No. animals tested
No. sires

No. animals tested
No. sires

No. animals tested
No. sires

No. animals tested
No. sires

Friesian

57
10

25
8

181
18

263
34

Jersey

75
11

36
8

154
18

265
28

Total

132
21

61
16

335
36

528
62


