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The effect of immunological castration on behaviour and growth of young bulls

J.G.JAGOY, R.R. LASENBY?, T.E. TRIGG®, P.D. CLAXTON* L.R. MATTHEWS?>* AND J.J. BASS?

! University of Waikato, Biology Department, Hamilton, New Zealand.

ABSTRACT

This study aimed to raise GnRH antibodies in young bulls (immunocastration) and determine the subsequent effect on behaviour, sexual
development, carcass characteristics and meat quality. Thirty Friesian bull calves were assigned to one of three groups balanced by liveweight
(control bulls, immunocastrates and steers). At nine months of age (Day 0) immunocastrates were vaccinated against GnRH (Vaxstrate) and
boosted one month later (Day 31). Following immunisation there was a rise in GnRH antibody titre and a decrease in testosterone. Control
animals gained significantly more weight than immunocastrates and steers in the first 157 days. Overall there was no difference in weight gain
between controls and immunocastrates. Mean scrotal diameter of immunocastrates decreased from Day 31 to Day 110 and then rose to reach
a diameter similar to those of the control bulls by Day 322. Leg wear scores were lower for treated animals compared to controls until Day
230 of the trial, although these differences were not significant. Inmunocastrates had a significantly higher mean ultimate pH than both control
bulls and steers. Bulls were significantly leaner than immunocastrates, and both groups were leaner than steers.
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INTRODUCTION

Bulls grow more rapidly with improved feed conversion
efficiency and produce leaner and heavier carcasses with
better conformation scores and lower fat scores than steers
(Field, 1971). However, the sexual and social behaviour of
bulls can cause problems during handling. During preslaughter
handling these behavioural characteristics contribute to poorer
quality meat that is darker in colour and has a higher ultimate
pH than steers (Price and Tennessen, 1981; Graathuis, 1994).

Castration of young male cattle reduces sexual and ag-
gressive behaviour. Testicular function and in particular
testosterone is therefore thought to be implicated in bull
behaviour. Testosterone is regulated by the gonadotropins,
predominantly luteinizing hormone (LH), secreted from the
anterior pituitary, which is itself regulated by the secretion of
gonadotropin-releasing hormone (GnRH) from the
hypothalamus. An alternative to traditional methods of castra-
tion is immunocastration. With this method the release of
gonadotropins, LH and follicle stimulating hormone (FSH),
are prevented by antibodies induced by active immunisation
inhibiting GnRH. In the male this results in areduction in FSH,
LH and testosterone secretion, involution of the testes, an
arrest of spermatogenesis and a reduction in male secondary
sex characteristics (Robertson et al., 1979; Finnerty et al.,
1994). The objective of this study was to raise GnRH antibod-
ies in young bulls through immunocastration and determine
the effect on subsequent bull behaviour, sexual development,
carcass characteristics and meat quality.

MATERIALS AND METHODS

Thirty Friesian bull calves were assigned to one of three
groups of 10 animals balanced by liveweight. One group

(Steers) was surgically castrated at four months of age. At 9
months of age (Day 0) a second group (Immunocastrates) was
vaccinated against GnRH (Vaxstrate, Peptech Australia) and
given a booster immunisation at Day 31. The third group
(Controls) remained intact and served as controls.

The animals were routinely weighed from Day O until
slaughter. The diameter of the scrotal sack (at the widest point)
was measured and blood samples collected from all animals
by tail vein venipuncture at 4 weekly intervals throughout the
trial. The blood was centrifuged and the plasma stored at
-20°C until assayed. Sexual behaviour was assessed by scor-
ing hair and skin wear (0 - no wear, 5 - abraded skin) on the
inside of the front legs (as a marker of riding) and wear on the
pin bones of the pelvis (as a marker of being ridden).

Prior to slaughter animals were held overnight in their
treatment groups in separate pens and their behaviour moni-
tored by video. The incidences of mounting were recorded.
Preslaughter liveweight, hot carcass weight (HCW), muscle
ultimate pH,, fat depth (over the 12th rib), colour (values
expressed as Hunter L, a, b) and eye muscle area were measured.

Plasma testosterone concentrations were measured using
an in house indirect radioimmunoassay. Intra-assay CV were
11.4%, 8.6% and 7.8% for three samples containing 2.5, 5.5
and 11ng/ml testosterone, respectively. Inter-assay variation
for the same three samples were 14.5%, 8.3% and 7.7%
respectively. Assay sensitivity was 0.20 ng/ml. Antibody
titres were determined by specific hormone binding at differ-
ent antibody dilutions at 50% binding of the tracer and ex-
pressed as logs calculated by cpm x dilution factor.

Data were analysed by ANOVA (Genstat) with log
transformation when not normally distributed. For testosterone
concentrations and antibody titres all data were analysed
separately for each sampling date. Liveweight gain was ana-
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lysed over three periods: Day 0- 157 (when immunocastrates
were gaining weight at a slower rate compared to control
bulls), and Day 157 - 413 (when the immunocastrates were
gaining more weight relative to controls) and for the entire
experimental period (day 0 - 413). Scrotal diameter data were
analysed over three periods: Day 0 - 110 when
immunocastrates were decreasing; Day 110 - 413 when
immunocastrates were increasing; and over the control ex-
perimental period (Day O - 413). Fat depth and eye muscle
area data were adjusted for HCW. Significance levels were
set at P<0.05.

RESULTS

Immunisation against GnRH successfully stimulated
specific antibodies in immunocastrates. The mean GnRH
antibody titre for immunocastrates rose from Day 0, reached
apeak at Day 45 and was still significantly higher than control
animals at Day 273. Fig 1a shows that the plasma testosterone
concentrations of immunocastrates decreased to the levels of
steers by Day 45, From Day 110 testosterone levels increased
until Day 292 when levels were similar to control bulls. The
mean scrotal diameter (Fig 1b) of immunocastrates decreased
from Day 31 to 110 then increased to that of control bulls by
Day 322.

Leg wear scores for immunocastrates were lower but
not significantly different from controls until Day 238. Dur-

FIGURE 1. (a) Mean (s.e.m) testosterone concentration over time for
control bulls, immunocastrates and steers. * indicates significant differ-
ences between the control bulls and both immunocastrates and steers
(P<0.05) (b) Mean (s.e.m) scrotal diameter for control bulls and
immunocastrates. Arrows indicate primary and booster immunisations on
day 0 and day 31 respectively.
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ing lairage, immunocastrates displayed significantly more
mounting behaviour than either bulls or steers (mean number
of mounts over 17.5 hours; immunocastrates, 56; controls,
28; steers, 2; SED = 11.4, p<0.05))

Liveweight gain data are presented in Table 1. The control
animals gained significantly more weight than immunocastrates
and steers during the first 157 days. From Day 157 until slaughter
immunocastrates had nonsignificantly higher weight gains than
controls and gained significantly more weight than steers. There
was no difference in weight gain between controls and
immunocastrates from Day O to slaughter.

TABLE 1. Liveweight gain (kg) over three periods for controls,
immunocastrates and steers. Values presented are means and standard
errors of differences (SED).

Liveweight gain (kg)
Period (Days) Controls Immunocastrates Steers SED
0-157 1812 1440 154% 6.3
157 - 433 11720 1322 1000 9.6
0-433 2082 2760 2540 11,6

ab Values within rows with different superscripts are significantly
different (P<0.05)

Carcass composition and meat quality data are pre-
sented in Table 2. There were no differences between bulls
and immunocastrates for HCW, dressing percent and eye
muscle area. Bulls were significantly leaner than
immunocastrates, and both groups were leaner than steers.
There was no difference in lightness (L) values for meat
samples from the three groups. Immunocastrates had a sig-
nificantly higher mean pH_ (6.01) than both control bulls
(5.69) and steers (5.47).

TABLE 2. Effect of sex-type (immungcastrates, control bulls and
steers) on carcass composition and meat quality. Values presented are
means and standard errors of differences (SED).

Factor Controls Immunocastrates Steers SED
Carcass Composition

Final '

Liveweight (kg) 5539* 5248°% 485.6°¢ 1255
HCW (kg) 325.12 31212 281.8% 881
Dressing Out (%) 5872 5952 5802 0.82
Eye Area(cm2) 775*% 792* 67.12 5.06
Fat depth (mm) 122 26° 6.7¢ 1.07
Meat Quality

Colour L 32.15* 30.842 3254* 0.87
a 8.58% 6.94% 10.08* 073
b 4992 3.93b 6.26¢ 0.46
pH, 5.69* 6.01° 5.47¢ 0.11

abc Values within rows with different superscripts are significantly
different (P<0.05)

DISCUSSION

The dramatic increase in GnRH antibody titre following
immunisation indicated that a specific immune response had
been developed. This was associated with decreased plasma
testosterone concentrations and smaller scrotal diameter, The
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titres remained high even when testosterone and scrotal
diameter were recovering, which is consistent with that re-
ported by Finnerty et al., (1994). This may be explained by a
loss of immunoneutralising capacity attributed to an increase
in GnRH production because of a lack of negative feedback
from testosterone. The increased GnRH may saturate the
circulating antibodies which would result in increased plasma
testosterone concentrations and increasing scrotal diameter.

Liveweight gain decreased following immunisation and
this is consistent with results of Enright et al., (unpublished
data) and may be associated with a general adverse response
to the antigen and adjuvant. Subsequently immunised bulls
increased their weight gain relative to entire bulls such that
there was no difference in weight gain over the trial period.

The immunocastrates showed a tendency (non signifi-
cant) for lower leg wear scores than control bulls at a time
when they had reduced testosterone concentrations and smaller
scrotal diameters than control animals. The higher incidence
of mounting by immunocastrates while in lairage could be
attributable to increasing levels of testosterone stimulating
sexual behaviour. The higher pH, of immunocastrates is
likely to have been caused by the higher levels of mounting
observed during lairage.

Immunocastration allows male cattle to achieve growth
rates similar to entire bulls while avoiding some of the
undesirable behaviour of bulls. However it appears that the
effect is temporary when immunised at 9 months of age
therefore multiple booster immunisations may be required

Jago et al - IMMUNOLOGICAL CASTRATION OF YOUNG BULLS

for’ effective long-term control of behaviour on farm and
during preslaughter handling,
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