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Evaluation of a vaccine to control bull behaviour

J.G. JAGO, J.J. BASRND L.R. MATTHEWS

Animal Behaviour and Welfare Research Centre, AgResearch, Ruakura Agricultural Centre,
Private Bag 3123, Hamilton, New Zealand.

ABSTRACT

To determine the effect of Vaxstrétan anti-GnRH vaccine, on the development of bull behaviour, 90 Friesian bull calves were
either castrated at 2 months of age (steers, S), immunised against GnRH at 2, 2.5, 4 and 7.5 months of age (immugpeagtrates, |
4.5 and 7.5 months of agg)(lat 7.5 and 8 months of agedl or leftintact (bulls, B). Immunocastration delayed the prepubertal increase
in testosterone. There were no differences in behaviour between immunocastration treatments. Mounting behaviour and paddock
damage for immunocastrates and steers were lower than for bulls until 13 months of age, after which there was no diffessmce bet
immunocastrates and bulls, and both were higher than steers. Bulls had a higher frequency of agonistic behaviour than both
immunocastrates and steers; there was no difference between immunocastrates and steers until 16 months of age, whemtesnunocastr
scored higher than steers. Immunisation against GnRH before puberty temporarily delayed the development of sexual and agonistic
behaviour of young bulls and could provide a practical alternative to traditional methods used to control bull behaviour.
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INTRODUCTION MATERIALS AND METHODS

Sexual and aggressive behaviour of bulls can Cauégimals and Treatments
99 Ninety 8- to 10-week-old, late September-born,

damage to pasture, fences, and handling facilities and can . bull cal blocked by [i iaht and
resultin serious injury to bulls and handlers. The prepub r_nzsmr: ult ca vde? were fo_c ed by |vew_e|f0/ an )
tal castration of bulls dramatically reduces the expressi(gin omly assigned to one of nine groups (n = 10/group;

of sexual and aggressive behaviour (Price and Tenness ngr(_)ups_/treatment except for steers). Bulls either
1981; Baker and Gonyou, 1986) and associated mana mained intact (bulls, B), were castrated on d 0 at 2 months

ment difficulties. However, castration also reduces weig age (steers, S), immunised against GnRH at 2 (d 0), 2.5,

gain when growth promoters are not used (Field, 197 ; and 7.5 months of age (immunocastragsphmunised

. o . against GnRH at 4(d 70), 4.5 and 7.5 months of age (I
Seid t al., 1982). | t t do-"7. . .
eidemanet a ). Immunisation against gonado Qr immunised against GnRH at 7.5(d 168) and 8 months of

trophin-releasing hormone (GnRH), commonly known a At ori d sub t (boosten) i .
immunocastration, has been proposed as an alternativé'fS (hs). At primary and subsequent (booster) immunisa-

surgical castration of cattle (Robertsiml.,1979). Prepu- t|ons,_each animal was adm|n|stereq 5 m OT Vaxstrate
bertal immunocastration reduces testosterone concent&%ﬂot'de Technology, N.S.W, Al_Jstraha, Hoskingtral.,
tions for up to 4 months (Finneyal.,1994), but maintains 90) subcutaneously at two _snes dorsally on t_he nec|_<.
growth rates at levels similar to intact bulls and superior E)rom 4 months of_age (d 70_) animals were_drafted into their
surgeal castates (Robersan o 1352, Adams and J0UP= 0 erined el bt el separecd
Adams, 1992; Finnertet al, 1994). The effects of rf/_ere randomly rotated around 60 paddocks (0.25 or 0.33

immunocastration on growth and testes function have L d _ 1o fEbibit i
ceived considerable attention from researchers, but ther d%l'n S'?ﬁ) an_ twere g'\:ﬁn agcfgs to 300 : ur:neXﬁep d
little information on the behavioural effects of immunisa- _urmg e winter months ( 0 . ) when ay an

tion against GNRH (Robertsenal., 1979; Finnertet al., silage were offered to each group daily. The experiment

1996). In previous studies we found that immunocastr(:ltioerpded when the cattle were 18 months of age (d 476).
at 9 months of age (peri-pubertal), had little effect OB|asma Testosterone Concentration

mounting behaviour of bulls, both at pasture and during
lairage before slaughter at 24 months of age (&ago.,
1995). Therefore, the aim of this study was to determi
aspects of the on-farm behaviour of bulls immunised agai
GnRH at three prepubertal ages, and compare this with
behaviour of surgical castrates and intact bulls.

A blood sample was collected from each animal every
E/o weeks from d 0 to 196, and then every three weeks until
:L{e end of the experiment. The plasma was frozen at -20°C
tW%t" analysed for plasma testosterone concentrations (Jago
et al.,1995). The intra-assay (n = 11) coefficient of varia-
tion (CV) was 20.9 and 24.1 % for two control samples

1 Growth and Meat Science Group, AgResearch, Ruakura Agricultural Centre, Private Bag 3123, Hamilton, New Zealand.



92 Jago et al — A VACCINE TO CONTROL BULL BEHAVIOUR

containing 5.0 ng/ml and 10.5 ng/ml testosterone, respectABLE 1: Definitions of behaviours recorded during the bull challenge
tively, and the inter-assay CV was 15.8 and 14.2 % forest

the same two samples, respectively. The sensitivity of the
assay was 0.2 ng/ml. Behaviour Definition

Mount intention head and shoulders are raised and the weight is
shifted to the rear as if the animal is about to mount,

Behavioural Assessment

Bull Challenge TestBCT): The behavioural but at least one front hoof remains on the ground.
responses of entire bulls, steers and immunocastrates, f@empted mount  both front feet simultaneously leave the ground,
unfamiliar bulls of a similar age, were observed at seven but the animal does not become firmly positioned
ages duringaBCT, ie. at approximately 7, 8.5, 10, 11.5,13, on the mountee’s rump.

14.5 and 16 months of age. On the day before a test eadfpunt the animal lifts its forelegs off the ground and
of the nine groups was drafted into two sub-groups (n = 5). rests the chest on the body of another animal. A

. . mount can be on the rear, head or side of an animal.
The groupings were the same at each age of testing, and

were initially determined by blocking the animals in each™e"™en the animal raises its head, outstretches its neck
and curls the upper lip, usually after sniffing urine

group by liveweight and then randomly allocating animals from another animal.

to the two sub-groups. At. each age the BCT were perg, ., the animal lowers its head, then using the head
formed over two days with the 18 groups of animals sharply strikes another animal on the flank, head,
randomly allocated across the days. The tests took place in neck or body.

a 50 m x 55 m paddock. Adjacent to one end of thisHead pushing the animal pushes its head against the head of
paddock was a 50 m (the width of the test paddock) x 5 m another animal in a forceful manner.

grassed area where five entire bulls (“foreign bulls”) of aFight this begins as head pushing but is more aggressive
similar age and unfamiliar to the test animals were posi- with both animals bracing their bodies, often

resulting in the animals pushing each other off

tioned. A wire mesh fence with wooden supports sepa-
balance or across the ground.

rated the foreign bulls from the test bulls. The test animals

. : - bawing th ing the front f h foll
were released into the test paddock and their behaviour*"d the ground dragging the front foot across the ground, followed

by a throwing back movement, resulting in dirt

responses directed towards both the foreign bulls and being flung into the air.

Ot_her an'm.als n the'r sub-grou_p were reporded fpr 30Horning the ground rubbing the side of the head on the ground usually
minutes using continuous behaviour sampling (Martin and in an existing hole dug by pawing.

Bateson, 1986). The following behaviours were r_ecordedi:ence pace the animal walks or runs parallel to the fence
mounts, attempted mounts, flehmen, mount intention, paw- between the test paddock and the foreign bulls. A

ing, horning the ground, head pushing, bunt, fight, fence fence pace is deemed to have ended when the
pace, long approach and short approach, and are defined in animal s stationary for more than 4 seconds.

Table 1. After each BCT, the test animals were removecphort approach the animal_walks from<5m _awayfromtheforeign
from the paddock and another subgroup introduced, and bull fence directly to the foreign bull fence.

after every fifth BCT the foreign bulls were replaced. A Long approach the animal.walks from >5m gwayfrom the foreign
score was calculated for each group by summing the bull fence directly to the foreign bull fence.
frequency of all behaviours (listed above) displayed by

individual animals during the BCT, and taking an averageStatistical Analyses

of these, to give a score for each group. Data were analysed by ANOVA (Genstat; 5.3, Lawes

Pasture DamageDamage to pasture in the form of agricultural Trust, Rothamstead Experimental Station),
holes dug by pawing and patches worn by persistent grougnjess otherwise stated. Where significant (P < 0.05)
mounting behaviour (trodden patches) was recorded fronfreatment effects were detected, comparisons of means
7(d 167) to 16 (d 453) months of age. The number of smallyere made using Student's t-test (Bhattacharyya and
holes (< 1 M score = 1), large holes (*¥rscore =2) and  johnson, 1977). Error terms were estimated using the
trodden patches (worn areas “4recore = 2) were re- yariation between replicates when the variance ratio (be-
corded, and a score assigned to each group after it hagleen replicate standard error/within replicate standard
grazed a paddock. The scores were summed to give a toigor) was > 1. When the above variance ratio was < 1, the
paddock damage score for each month. This score Wagmbined within and between replicate variation was used
divided by the number of days in that month to give a daily;y estimate the error term. Bull challenge test scores and
paddock damage score for each month. Holes were fillegheasures of testosterone concentration (d 0 to d 257) data
in after a group had grazed a paddock. had heterogeneous variance and were log (x + 1) trans-

Male-Male MountingFrom 7 months of age (d 182) formed before analysis. Because of the large number of
the male-male mounting behaviour of animals waszeros for leg wear scores, these data were re-categorised as
estimated using a graduated leg wear score similar t@jther 0 or > 0 and the proportions with non-zero legwear
that reported by McKenzie (1983). Wear to skin and hairscores were compared using the Pearson Chi-square test
on the medial aspect of the front legs at the elbow wagyith continuity correction (Conover, 1980). One animal
scored (ranging from O for no wear, to 4 for abraded skink.om each of treatments I, and b s sustained an injury or
each time the animals were blood sampled, while held ifjieq on d 403, 433 and 474 respectively, and were re-
a raceway. moved from the experiment.
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RESULTS FIGURE 2: Mean (a) bull challenge score, (b) paddock damage score,
and (c) leg wear score for entire bulls (B), bulls immunised against GnRH
Plasma Testosterone Concentrations at 2, 2.5, 4 and 7.5 months of agg, @t 4, 4.5 and 7.5 months of agg, (I

Plasma testosterone concentrations were < 0.5 ng/r‘rﬂnd 7.5 and 8 months of ages)l and steers (S). Also shown are age of
animal and month of year. An asterisk (*) indicates that entire bulls

“_1 55 o_f the 6_0 'mmF’”'S_ed animals 28 d after their reSPECscored higherR < 0.05) than all other treatments, two asterisks (**)
tive primary immunisations, and decreased to < 0.5 ng/Mingicates that bulls scored highét € 0.05) than4 I, and }s which

in the remaining five animals by 46 d post primary immu- scored higherR < 0.05) than steers. The pooled SED is illustrated above
nisation. Mean plasma testosterone concentrations reeach set of data points in (a) and (b).

mained < 0.5 ng/ml until d 257 (about 10.5 months of age), @
when they began to increase for all immunised treatment
groups, such that by d 382 they were similar to entire bulls

(Figure 1). Although all immunocastrates had reduced
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higher @ < 0.05) than for all other treatments. All three
. immunocastration treatments followed a similar pattern,
Behaviour

~ but at a lowerR < 0.05) level than for the bulls. Steers
Bull Challenge TestOver all tests, agonistic ¢gysed little pasture damage and scored less than 0.5
behaviour (pawing, horning the ground, head pushinginroughout the entire experiment.

bunt, fight, fence pace, long approach and short  pgje-Male Mounting:Leg wear scores > 0 did not
approach), made up 91.0 % of the responses and sexUgtcyr on any animal until approximately 8 months of
behaviour (mounts, attempted mounts, flehmen, moungge Figure 2c shows that between 9 and 10.5 months of
intention) 9.0 % of responses observed. Figure 2a showgge the entire bulls recorded a sharp increase in mean leg
that at each age the entire bulls scored higRer 0.05  \year score, followed by a plateau between 11 and 12.5
for tests two, four, five, six and seven) than all otheronths of age (d 250 and 330), then a gradual decline.
treatments. There were no differendes(0.05) between  The immunised bulls did not show a similar rapid rise,
the scores for) I, and | s at any stage and all three were p;t gradually increased to be similar to bulls at 14 months

similar to steers until 16 months of age (d 440), when theig¢ age (d 400). The steers did not score higher than 0 at
behaviour scores increased while those for the steers r%‘ny time.

mained consistent.
Paddock DamageThe paddock damage score for
bulls increased steadily from April (7 months of age) to DISCUSSION

August (11 months of age), after which there was a  This study has shown that prepubertal immunisation

steep increase during September and October then @jainst GnRH delays the pubertal rise in testosterone and
decrease in November and December (Figure 2b). Frorthe development of sexual and agonistic behaviour typical

approximately 7 months (d 167) through to 14 monthsof bulls, while castration abolishes any increase in testo-
(d 380) of age, the paddock damage score for bulls wasterone and the expression of such behaviours.
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The three ages at which bulls received a primary The decrease in male-male mounting behaviour and
immunisation were chosen to coincide with changes in thgpaddock damage score that was observed for intact bulls
major postnatal reproductive hormones occurring duringoetween 12 and 17 months of age, may have been related
the prepubertal period. The first was at 2 months of ageto seasonal changes but probably not feed availability.
before the onset of significant testosterone productionThese decreases occurred as the seasons changed from
from the testes, the second at 4 months was timed to followpring to summer and the increasing temperatures are
the increase in the amplitude of luteinising hormone pulsedjkely to have been a contributing factor. However, they
but precede the initial prepubertal rise in testosterone, andould also reflect age or maturity-related changes in
the third at 7.5 months of age was timed to follow thebehaviour. Price and Wallach (1991) reported a similar
initial prepubertal increase in testosterone productionincrease, followed by a decrease in male-male mounting
(Rawlingset al.,1972; Amann and Walker, 1983). Despite behaviour amongst all-male groups, although these changes
the different ages at primary immunisation, and the vari-were observed earlier (mounting increased before 9 months
ation in duration of suppressed testicular function, mearand decreased between 10 and 15 months of age) than in
plasma testosterone began to increase at a similar ageir study. This difference may be due to the heavier
(10.5 months) for all immunised treatments and typicalliveweight relative to age and therefore more advanced
pubertal levels were attained by 14 months of age. Thisnaturity of the bulls in the study by Price and Wallach
increase in testosterone was followed by a rise in the malg1991).
male mounting behaviour, agonistic behaviour and dam-  In conclusion, prepubertal immunisation against
age to pasture from pawing and persistent group mountin@nRH delayed the development of bull behaviour. There
behaviour. Similarly, an increase in the expression ofappears to be no particular period, between the ages of 2
these behaviours by intact bulls occurred as testosterore:nd 10 months of age, during which normal GnRH func-
concentration increased between 7 and 10 months of agéon is necessary to allow the expression of male behaviour
Together, these data indicate that testosterone is an impoin: later life. Although immunocastration reduced homo-
tant factor in the expression of bull behaviour but thatsexual mounting, agonistic behaviour in response to for-
normal hypothalamo-pituitary-gonadal (HPG) function in eign bulls and damage to pasture for a period, it appears
the prepubertal period (between 2 and 10 months of agehat multiple booster immunisations may be necessary to
is not necessary for the development or later expression ahaintain low testosterone concentrations and suppress
these behaviours. This is in contrast to several other spésehaviour to the level of castrates for long periods.
cies including pigs and sheep, in which the absence of
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