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ABSTRACT

The objective of this stiudy was to evaluate the effects of testosterone enanthate on sows as @ means of
improving sexual behaviour in breeding pigs. A total of 24 Large White sows were used for the study.
Testosterone enanthate was administered to half of the munber of pigs from postnatal to puberty. The
other half were administered blank injections. The pigs were observed for couriship, estrus grunts,
receptability, copulation, strutting, restlessness and violence. The results revealed that, 100%, of the
pigs administered testosterone showed signs of courtship as compared to 66.67% of pigs in the
control. Pigs placed on testosterone were more receptive than those without (66.67% and 16.67%,
respectively). All pigs on testosterone showed estrus grunts as compared to 50% without testosterone.
Restlessness was observed in all pigs on testosterone while onl 50% \were observed in the control.
Onlv pigs on testosterone showed evident signs of violence (biting). In conclusion, although
testosterone increased aggression in female pigs, it could be used to enhance their sexual behavior
and breeding.
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INTRODUCTION try to cope with aggression in their herd rather

The need for alternative sources of incomein  than cull aggressive pigs. Acquiring devices such
developing countries has resulted in an increase  as hormonal assay kits to determine the optimum
in the number of farmers directly involved in time for breeding is beyond the reach of the
animal production (Dafwang, 2010). This has common farmer in the developing countries. Asa
been a boost to man's quest foran increase in food  result. farmers have to rely on elementary
production owing to an ever growing human methods such as day count, male check and
population. The majority of drugs used in pig standing heat to determine the optimum time for
reproduction are involved in getting gilts and breeding. Although majority of the signs
sows into heat or the induction of farrowing, so  produced by sows occur under the influence of
that the timing of service and sow through put in  estrogens, their accuracy remains in question.
batches can be optimized and farrowing For instance, not all sows on estrus will stand
supervised. As such, they are very valuable evenwhen meant to be in standing heat. In some
management tools (Cameron, Kieranand Martin,  instances, immobilizing the female is necessary
2000).Very simply, the brain controls to guarantee successful mating. Artificial
reproductive function and the anterior pituitary, insemination, which is a major way of avoiding
at its base, releases hormones, which control the  the inconvenience of breeding non productive
activity ofthe ovary. gilts, sows and also size incompatible pigs, is

Due to the high cost of equipment, the being practised onasmall scale due to the lack of
practice of breeding of animals has been arduous, qualificd specialists inthe Al field. Androstenone
as majority of the farmers do not have the within boar saliva aids in eliciting the standing
financial capacity to acquire the required response inthe sow (Gonyou, 2001). Some sows
sophisticated equipment. Since farmers work are more attractive to boars than others and
with limited resources, certain practices, which occasionally a sow may avoid and refuse to stand
apply in the developed countries, are impractical  for a specific boar, Rearing females in isolation
in the third world. For instance, farmers would from males delays the standing response of the
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females once they are introduced to boars (Soede
and Schouten, 1991).

Therefore, there is need to investigate
alternative methods of improving breeding of
sows and ensuring their soundness. An example
of such is the use of easily affordable synthetic
hormones. One of such hormones is testosterone.
This study was undertaken to determine the
effect of administering testosterone 1o sows from
postnatal through to puberty and to evaluate how
this can be used to improve swine production
especially in the tropics.

MATERIALSAND METHODS

The experiment was carried out at the Piggery
Unit, Teaching and Research Farm, University of
Ibadan. Ibadan.

Experimental Animals and hormonal
administration: A total of 24 female Large
White pigs were used for this experiment. At
birth, (day-old) the piglets were weighed (on the
average the pigs weighed 1.62kg) and randomly
divided into control and treatment groups. The
pigs were identified by inscription of numbers
and codes on their back using a permanent color
marker. Half the number (12) was used as
experimental control animals with biank
injections (1.0 ml comn oil with no testosterone)
administered. The other 12 were administered
testosterone enanthate (Shanghai
Pharmaceutical Company, China) injections.
The hormone was obtained from a
veterinary pharmacy shop in Ibadan. The
injections were given by deep intra-muscular
injections in the thigh muscles of hind-legs at a
dosage of 1.2mg testosterone enanthate per
kilogram body weight and it was carried out
between the hours of 7 and 8am weekly from
birth to 24 weeks of age. Each treatment group
consisted of 3 replicates of 4 animals each.

Data Collection/Observation: The pigs were
observed for agonistic and sexual behaviours

local-

with the use of Video camera recorders done
weekly after 15 minutes of administration of
injections, The sexual behaviour was compared
with results of blood sampling for hormones
(Serum FSH, LH, Oestradiol, Progesterone and
Testosterone) assay for those showing signs of
oestrus. Blood was sampled from all animals.
Sml of blood was collected into non-heparinized
bottles then centrifuged at 3000g for 10 minutes
to obtain serum. The serum was sucked
out/decanted into well labeled bottles. Gonadal
hormenes (FSH and LH) with Steroid hormones
(E2, Testosterone, P4) was assayed using
Enzyme linked immunoassavs (ELISA)
according to procedure of Voller, Barlett and
Bidwell (1978). Statistical Package for Social
Sciences (SPSS) was used for analyses of
behaviours, while One-Way ANOVA of
Statistical Analysis Systems (SAS, 2001) was
used to analyze data from serum hormones.

RESULTS

Table | shows the summary of parameters of
sexual behaviour and aggression by female pigs
injected with testosterone and their untreated
control counterparts. In the control, 66.67%
exhibited courtship compared to 100% for those
injected with testosterone. The oestrus grunts,
immobility (receptivity), were 50% and 16.67%,
respectively for the control pigs and 100% and
66.07% for the injected subjects, respectively.

The observations on the aggressive
behaviour in the control pigs; investigative,
strutting, restless/slashing, were 66.67, 66.67
and 50%, respectively whereas all the treated
pigs indicated investigative behaviour while
§3.33, 100 and 83.33% displayed strutting,
restless (slashing) and violent (biting),
respectively.

Figure 1-5 shows the serum hormone profile
of gilts in the experiment. The high oestrogen
levels exhibited in pigs from 10 weeks suggest
that the pigs may have ovulated earlier than
controls, This trend is also supported by results
of the luteinizing hormone (LH) and follicle
stimulating hormone (FSH) levels.
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Table 1: Summary of parameters of sexual behaviour and aggression by female pigs injected

with testosterone compared to their untreated counterparts
Control(Blank)

Parameter

Testosterone

_Total number of subjects tested

Sexual behavior
Courtship, %

Estrus grunts, %
Immobility (receptivity), %
Copulating (mating), %
Standard error

Sexual Behaviourindex
Main parameter exhibited
Aggressive behaviour
Investigative, %
Strutting, %
Restless/slashing, %
Violent/biting, %
Standard error
Aggression index

Main parameter exhibited

Investigative

12

100

100

66.67

0

1.18

1.88+0.10
courtship/grunts

100

83.33

100

83.33

1.44

2.45+0.20°
Restless/investigative

ab:means in the same row differently superscripted differ significantly (P<0.05).
The average weight of pigs in the control group is 38.59"+ 0.09 (kilogram) and for the testosterone

administered group the average live weight is 46.62+0.13"

Figure 1: Effect of Testosterone injection on Serum FSH concentrations in female pigs
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Figure 4: Effect of Testosterone injection on Serum Estradiol concentrations in female pigs
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DISCUSSION

The results from this study (Table 1) show
" that exogenous testosterone led to early
exhibition of sexual behaviour in female pigs,
Sows must attain a minimum percentage of their
body weight before coming on fertile oestrus
(Lofstedt, 2004), though weekly weight gain data
are not presented in this result, the average body
weight at 24 weeks of age as stated beneath table
| suggests a significant weight increment
induced by testosterne., Testosterone induces
masculinity of the hypothalamus (Blackshaw
and Blackshaw, 1982). A female animal treated
neonatal with androgen may not show the cyclic
patterns of gonadotrophin secretion that are
characteristic of the female. Lee er al. (2002)
observed thatapplication of exogencus androgen
could induce masculinization in castrated pigs.
Van Weerden er al. (1976) and Grandadam er al.
(1975) reported ‘'masculine’ behaviour in
finishing barrows following implantation of
Revalor® (which has androgenic effects just as
testosterone). These results however were not'in
line with the works of de Wilde and Lauwers
(1984) who observed declining 'sexuality’ as a
result of testosterone administration to castrates.
In spite of this inconsistency of results by
different authors, the results of the present study
show that administration of testosterone
enanthate has an effect on aggression and onset
of sexual behaviour.

Exposure to a male at the pre-pubertal stage
has also been observed to be positively related to
attaining early puberty in gilts (Pearce and
Hughes, 1987) most likely resulting from an
increase in the pulsative release of LH (Squires,
2010). It thus follows that female pigs are
sensitive to male hormones and/or pheromones.
Hormones secreted during foetal and neonatal
life cause sexual differentiation of the nervous
system (Anuka, 2002). The increased
observation of signs of oestrus associated with
the pigs placed on testosterone may have been
due to the effects of testosterone on females as
testosterone In females is aromatized to
oestradiol in the ovaries (Fortune and Armstrong,
1977; Ca'rdenas and Pope, 2002). Sexual
behaviour and vulva swelling occur under the
influence of estrogens (Cassar, 2009). This thus

explains why sows administered testosterone
were more receptive than those without
testosteronce.

With regards to aggression., sows
administered testosterone tended to be more
ageressive and viclent than their untreated
counierparts. This is in agreement with the report
of Ford (1990). and Adejumo and Egbunike
(1989) who reported similar findings.

In addition to the above observed effects,
results of the study showed that sows also exhibit
male patterns of sexual behaviour, although with
reduced frequency, which suggests the absence of
sexualization of the nervous structures involved
in the realization of such patterns.  This
behaviour is similar to those observed and
reported by Ford, (1990) who noted that, female
pigs receiving male-like hormonal treatment
(daily injections of androgen) exhibit the
complete repertoire of male sexual behaviour
including the copulatory patterns and the
subsequent refractory period. Sleetheral. (1953)
reported that semi-weekly injections of
testosterone propionate caused frequent riding
and ranting in both barrows and gilts. There is
positive association of the above behaviour with
ovulation in sows. Ca'rdenas and Pope, (1994,
1997) had observed that testosterone
administration on days 17 and 18 of the estrous
cycle increased ovulation rate in gilts possibly
due to the influence oestradiol has in promoting
the LH surge through its positive correlation with
the hypothalamic secretion of GnRH or GnRH-R
in luteotropes (Kirkpatrick et al,, 1998). With
regards to body conformation and palatability,
testosterone-treated animals have trimmer sides
and jowls (Beeson et al., 1995). This is good for
breeding animals. Bratzler ef al. (1954) observed
no effect of testosterone on palatability in pork.

Ford (1990) also noted that this frequency of
the patterns, their sequential organization, and the
dose-reaction relations are similar. Such male
behavioural patterns associated with testosterone
were also expressed in lorm of aggression as
demonstrated by violence characterized by
biting. Although this might be a hazard in
breeding, sincé sows placed on testosterone are
more likely to engage in copulation and are more
likely to exhibit standing heat, this form of
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aggression can be managed by introducing
female sows to the bear and not vice versa as this
has shown to reduce aggressive resistance to the
mating process by over aggressive females.

CONCLUSION

In the absence of highly specialized breeding
equipment, testosterone can be administered in
sows or gilts peri-pubertal to hasten, as well as
enhance sexual behaviour in sows. Aggressive
behaviour associated with testosterone can be
curtailed by introducing the sows to boars during
the mating process.
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