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ABSTRACT - The objective of the study was to determine the effect of routine intramuscular injection of oxytocin to
induce milk ejection on behavior assessed in terms of stress and rectal temperature in crossbred cows (Bos indicus x Bos taurus)
in the tropics of Veracruz, México. Immediately after calving, cows were milked twice a day (n = 210) and randomly assigned to
receive at each milking: 10 IU (0.5 mL) of oxytocin intramuscularly (n = 70); 0.5 mL of saline solution intramuscularly (n = 70); or
no injection (n = 70). The following behavioral indicators of stress were observed: trampling, kicking, tail movement, failure to eat,
jumping to avoid injection, vocalization, urination, and defecation. After milking, rectal temperature (RT) was measured. Statistical
analysis was performed using ANOVA and chi-square. There were no differences in terms of behavioral stress indicators or
rectal temperature in cows injected with oxytocin or saline solution, but both groups had greater behavioral indicators of stress
and RT compared with non-injected cows. Cows injected with oxytocin or saline solution manifested a higher percentage of
animals that trampled (96.8%), kicked (32%), ceased eating (61.2%), moved the tail (81.2%), jumped (20.9%) and avoided
the injection (78.2%), compared with non-injected cows. Cows injected with oxytocin and saline solution had higher rectal
temperature (39.13+0.08 °C) compared with non-injected cows (38.96+0.12 °C). All injected cows had higher behavioral
indicators of stress measurements and rectal temperature regardless of the solution, suggesting that cows injected routinely
and intramuscularly do not become habituated to this, even though some cows were injected more than 600 times throughout
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lactation.
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Introduction

In recent years, animal welfare has become a very
important topic in the livestock context (Grandin, 2014;
Santurtun and Phillips, 2015; Scholten et al., 2013). Several
publications show that adequate animal welfare makes
them more productive (Callejo, 2009; de Vries et al., 2011).
Kielland et al. (2010) found that farmers with empathy and
a positive attitude towards livestock caused their dairy cows
to manifest lower prevalence of skin lesions over the carpus.
However, there are regions around the world where animal
welfare is not an important issue for farmers. In developing
countries in tropical regions, diverse production systems
and lack of regulation lead to several problems such as poor
animal welfare (McDermott et al., 2010).
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Milk production characteristics in these tropical regions
are affected by local climate and economics: for instance,
cattle with Bos indicus genetic influence abound due to
their resistance to environmental conditions (Berman,
2011); owing to increasing demand for greater efficiency
in livestock production, mechanical milking has increased
exponentially and likewise exogenous application of
oxytocin to induce milk ejection at milking (Bruckmaier et al.,
1994; Garcez et al., 2013).

The practice of routinely injecting synthetic oxytocin
to induce milk ejection has increased among dual-purpose
cows in the tropical areas of México (Villa Godoy et al.,
2003; Albarran-Portillo et al., 2015). The use of oxytocin
can improve milk ejection, especially in the case of those
cattle farms where optimum milk production practices are
lacking, for which milk production could be improved by
up to 12% (Nostrand et al., 1991). Kaskous et al. (2006)
reported that injecting 50 IU of oxytocin increased milk
collection by 58%. While most farmers believe that the
routine injection of oxytocin is harmless, Garcez et al.
(2013) reported that these cows increased serum cortisol
concentrations when injected, indicating animal response
to stressful conditions. Animal behavior assessment can
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be used as an indicator of stress. Munksgaard et al. (2001)
observed frequency of kicking, leg and tail movements
and also defecation and urination during milking sessions,
aiming to determine fear of humans.

The objective of this study was to determine the effects
of routine intramuscular injection of oxytocin to induce
milk ejection in assessment of behavioral stress and rectal
temperature of crossbred (Bos indicus X Bos taurus) cows
in the tropics.

Material and Methods

This study was carried out for livestock production in
the region of Tihuatlan, Veracruz, México, located 60 m
asl with an average annual temperature of 22 °C, abundant
rains in summer and early fall, and an average annual
rainfall of 1,076 mm. The management of the animals used
in this investigation follows that defined by Sherwin et al.
(2003); the University Animal Care and Use Committee
approved animal procedures. Cows (Bos faurus X Bos
indicus) were managed in an intensive rotational system
on 70 ha and 53 divisions of tropical grass (Brachiaria
brizantha), rotated to a different pasture every 24 h, and
also fed chopped Taiwan grass (Pennisetum purpureum
Schum), orange silage, minerals, and fresh water ad libitum.
Cows had access to trees which provided natural shade and
open barns for artificial shade. Assessed cows included
Bos indicus (Zebu) and Bos taurus (Brown Swiss and
Holstein) crosses. Milk production per cow was measured
twice daily using a Waikato milk meter jar. Cows produced
14.5+0.8 L daily. Cow parity was 3.5+1.5 calvings. Three
weeks prior to calving, cows were moved to a pasture next
to the milking barn and fed 4 kg of commercial concentrate
with 180 g kg™' of crude protein. After calving, calves were
taken from their dams.

After calving, all cows in the experiment were
randomly assigned to receive at each milking 10 IU (0.5 mL)
of oxytocin intramuscularly (n = 70); 0.5 mL of saline
solution intramuscularly (n = 70); or no injection (n = 70).
Injections were performed using 3 mL disposable syringes
and 18 gauge x 1.5’ long needles.

Cows were mechanically milked in a stanchion barn
(capacity of six cows) twice daily (at 5.30 h and 14:30 h).
Upon entering the milking parlor, cows were head-trapped.
Facing the trap, cows were supplied using a feed trough
from which they were fed during milking (commercial
concentrate with 18% crude protein, 4+1 kg/cow/milking).
Cows were tied at the hocks and routine milking began.
Once the milking unit was connected, oxytocin and saline

solution were injected once in the rump. The average time
that cows were in the stanchion barn was 4.45+0.45 min.
Cows were injected twice a day, every day, during the
entire lactation. Data were collected from the same cows
every 21 days, from July to November (2013). Cows
were in different lactation stages so as to cover the entire
lactation.

A team of five technicians (two professors and three
veterinary students) was divided into two groups of two
people to collect stress indicators, and a person was
allocated to film the milking cows to provide follow up
data analysis. All technicians collected data 3 m away
from the milking stanchion to avoid stress, using the
same procedure for all cows, regardless of the groups. All
technicians had preliminary training before data collection
started.

Data collection initiated as soon as cows entered
the stanchion barn and the milking procedure started,
performed by direct observation and also by filming the
cows during milking. During the milking procedure,
behavioral indicators of stress were recorded according
to Rousing et al. (2004) and collected as follows: whether
a cow kicked and how many times it did so (kicking);
trampling was considered as when a cow flexed or lifted
one of its hooves and the times it repeated this were
counted along with moving to avoid intramuscular rump
injection, as well as whether the cow tried to step aside,
bowed, or otherwise attempted to evade the injection; other
considerations included whether the cow stopped eating or
jumped in response to the injection; tail wagging and how
many times; also urination and defecation. After milking,
rectal temperature was measured using a digital thermometer
(Microlife, MT200, Switzerland). Data collection was
undertaken until cows left the stanchion barn.

Note: Cows in the treatment groups (oxytocin and
saline solution) were injected an average of 610 times
during lactation.

STATISTICA 7 software was used. ANOVA was
performed using treatments, stage of lactation (number of
days in milk), parity, and breed as independent variables
and the dependent variable was the behavioral assessment
of stress mentioned previously. Chi-square test was used
to analyze frequencies of behavioral indicators of stress
in each treatment. Variables defecation, urination, and
vocalization were not considered in the statistical analysis
because they did not appear often enough to compare the
means between the three different groups. Kolmogorov-
Smirnov and Levene tests were applied to check normal
distribution and variance homogeneity of the data.
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Results

Behavioral assessment of the stress expressed by
cows was not affected by the number of days in milk
(P>0.5, by ANOVA test). Cows responded similarly to the
injections from the beginning of lactation until the end,
indicating failure to become habituated to the intramuscular
injection.

Cows injected intramuscularly with either oxytocin or
saline solution moved more to avoid the injection, compared
with non-injected cows (P<0.05) (Table 1). Likewise, other
behavioral stress indicators such as tail wagging, trampling,
kicking, ceasing to eat, and jumping increased among cows
injected with oxytocin and saline solution compared with
non-injected cows (P<0.05) (Table 1).

There was a treatment X parity interaction (P<0.05) in
which primiparous cows injected with oxytocin or saline
solution trampled more times (4.44+0.48) than multiparous
cows (1.1£0.54) (Figure 1).

The maximum and minimum temperatures observed
throughout the study were 41.4 °C and 37.6 °C,
respectively. Cows injected with oxytocin or saline
solution had similar rectal temperatures (39.13+0.08 °C)
(P<0.10), but these were higher than non-injected cows
(38.96+0.12 °C) (P<0.05). There was also an interaction

(P<0.05) between treatment and parity, in which injected
multiparous cows (oxytocin or saline solution) had higher
rectal temperatures (39.20+0.12 °C) compared with
injected primiparous cows (39.06+0.16 °C); however,
both groups had higher rectal temperatures than non-injected
cows (38.98+0.17 °C for primiparous and 38.94+0.18 °C for
multiparous) (Figure 2).

Discussion

The routine intramuscular injection of oxytocin or
saline solution increased all behavioral stress indicators
and interrupted the classical definition of animal welfare
(von Keyserlingk et al., 2009). Callejo (2009) proposed that
animal welfare indicates the perfect harmony of the animal
with the surrounding environment, whereas von Keyserlingk
et al. (2009) pointed out that animal welfare involves not
only biological functional aspects, but also affective states
such as pain that need to be taken into consideration. In this
case, cows being injected intramuscularly at milking with
either oxytocin or saline solution were not in complete
harmony with the environment during milking, and clearly
experienced pain, leading them to a stressful state.

Several authors describe behavioral manifestations,
such as trampling, kicking, ceasing to eat, and tail wagging,

Table 1 - Typical behavioral stress indicators among dairy cows in the tropics of Veracruz, México, following intramuscular injection of

oxytocin to induce milk ejection (n =210)

Behavioral measures of stress Cows injected with oxytocin

Cows injected with saline solution Non-injected cows

Avoiding injection 78.6%a 80.0%a 5.7%b
Tail wagging 81.4%a 80.0%a 4.3%b
Trampling 97.1%a 95.7%a 0%b
Kicking 31.4%a 32.8%a 0%b
Stopping eating 61.4%a 62.8%a 2.8%b
Jumping 21.4%a 18.5%a 0%b
a, b - values followed by different letters differ (P<0.05) by Chi-square test.
6 -
5 O Primiparous 39.5 A
g5 . —_ T O Primi
= I O Multiparous &) T T i T Primiparous
E T < 39 - T | .
£ 4 1 o 1 O Multiparous
o 2
&3 . 385 -
£, ] E
=S =
g | B o o
S 1 R
0 T 1 37 T 1
Injected Non-injected Injected Non-injected

Statistical analysis by ANOVA test.

Figure 1 - Trampling time periods (columns represent means and
error bars the standard deviation) observed among
injected or non-injected and either primiparous or
multiparous cows, during milking.

Statistical analysis by ANOVA test.

Figure 2 - Rectal temperature (°C, columns represent means and
error bars the standard deviation) observed among
injected or non-injected and either primiparous or
multiparous cows, during milking.
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as stress indicators (Stott, 1981; Munksgaard et al., 2001;
Rushen et al. 2001; Wenzel et al., 2003; Rousing et al., 2004).
Wenzel et al. (2003) concluded that cows that kicked
and trampled during milking increased their heart rate
as well as milk cortisol concentrations, thus considering
these parameters as signs of stress. However, behavioral
responses are not always caused by stress; other aspects can
cause changes in behavior (hunger, disease, etc.).

The injection process affected behavioral indicators
observed in this study: thus, cows injected intramuscularly
with saline solution or oxytocin showed an increase in all
these indicators compared with non-injected cows.

Primiparous cows injected with oxytocin and saline
solution manifested a greater increase in behavioral stress
indicators compared with multiparous cows that were also
injected. These reactions are similar to those reported by
Jacobs and Siegford (2012), who reported that primiparous
cows under stress in the milking parlor trampled and kicked
more than adult cows under the same stressful conditions.

Cows injected with either saline solution or oxytocin
also showed an increase in rectal temperature. This increase
in rectal temperature appears to result from increased
physical activity among these cows (kicking, trampling,
wagging their tails, etc. (Spiers etal., 2001)). However, Lusk
(1989) reported that, in certain stressful situations, there is
another component called stress-induced hyperthermia,
related to the activity of the sympathetic-adenomedular
system and hypothalamic-pituitary-adrenocortical axis. This
hyperthermia is considered to constitute an early response
to an unpleasant situation that may or may not have been
identified, which may also explain why cows injected
intramuscularly with saline solution or oxytocin had an
increase in rectal temperature.

Conclusions

The routine intramuscular injection of oxytocin to
induce milk ejection has a negative effect on behavioral
stress indicators and on rectal temperature of crossbred
cows in the tropics. Cows do not habituate to the injection
of either oxytocin or saline solution, showing a clear decline
in wellbeing. We propose that positive stimuli should be
employed to induce milk ejection, while avoiding oxytocin
injection as much as possible.
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