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Abstract: Parasite control on beef cattle
is necessary to ensure health and good
performance. Our chemical tools to
control parasites sometimes put at risk the
environment, animal workers or endanger
natural resources such as fresh water or soil;
other times are a source of stress and pain
for the animals when they are applied by
immersion, sprayed, or injected, respectively.
A novel combination of Fipronil 1% plus
Eprinomectin 0.5% applied pour-on could
prevent environmental over exposure and
reduce stress or pain in the animals. 299
male and female growing beef cattle were
followed over 116-day period and the use
of this novel combination was compared to
the conventional Moxidectin 1% injected
treatment. ADG was increased in 0.063kg /
head in 149 animals that received Fipronil
1% plus Eprinomectin 0.5%. Gender or Breed
interactions with treatment did not influence
ADG. Novel combination of Fipronil 1% plus
Eprinomectin 0.5% provided internal and
external parasite control and increased ADG
when compared to Moxidectin 1% use, under
feedlot conditions in Jalisco, Mexico.
Keywords: Feedlot, beef cattle,
parasites, Mexico.
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INTRODUCTION

Blood and fluids loss due to external and
internal parasites are responsible for major
economic losses (Rodriguez et al, 2017)
Internal parasites also damage mucosal
tissue increasing fluid, electrolyte and
nutrient loss into the lumen and triggering
an inflammatory response which results in an
animal with decreased appetite and decreased
gut retention time (Stromberg and Gasbarre,
2006). Major economic losses in global beef
production are due to clinical and subclinical
health problems; some authors estimate this
loss to be around $43.57 USD per animal per
year (Rodriguez et al., 2017; Esteve-Gassent
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et al., 2016; Grisi et al., 2014). Environmental
conditions determine epidemiology of
internal and external parasites (Charlier et
al,, 2020), in México, geographic and climatic
conditions, in important cattle production
regions, favor parasites infestations making
parasitosis one of the most important health
problem in cattle production. Helminths,
flies, ticks, and blood-parasites they transmit,
compose the greatest risk for health in every
cattle operation to preserve health and
expected production efficiency.

Parasite control, in domestic animals,
is regularly achieved by a combination of
strategies such as the use of antiparasitic
chemicals. These chemicals can be sprayed,
injected, poured-on, or the animal can
be immersed into it. (Miller et al., 2013;
Rodriguez et al., 2014; Jonsson and Hope,
2007). Some chemicals require to be diluted
to be applied to the animal. Such products are
used sprayed or for immersion baths. Cattle
dips uses huge amounts of water (around
12,000 liters) to dilute the chemical and once
the cattle dip receives organic material such as
dirt and manure, reduces its effectiveness and
renewing its content is necessary to remain
effective. Disposal of cattle dips, as well as
water used to dilute sprayed chemicals become
a concern for contamination of underground
water and reduction in availability of fresh
clean water.

For many decades, parasite control has
been applied to reduce the negative impact
on production, but also to reduce animal
stress. Parasites and treatments are important
sources of stress in cattle production,
external parasites constant bites provoke
uneasiness and pain, besides blood loss.
Regular treatments by injection, immersion
and spraying are also sources of stress due
to the management and process of cattle.
Deworming and external parasite control
increase animal welfare (Love, et al., 2017)
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and this can be enhanced if the application
of the antiparasitic is poured-on and requires
no excessive management. The use of pour-on
products reduces the risk of negative impact
on the environment, preserves water resources
and reduces the stress of dipping, spraying, or
injecting the animal.

Integrated parasite control strategies that
preserve water resources and reduce the risk
of environment contamination and animal
workers exposure are needed. A pour on
commercial product combining Fipronil
(1%) and Eprinomectin (0.5%) is expected to
have reduced water resource usage, reduced
environmental  contamination,  reduced
animal workers exposure, internal and external
parasite loads controlled, reduce the negative
effects of management and external parasites
stress on the animal and thus an important
positive impact on average daily weight gain
(ADG) on cattle fed in confinement, under
feedlot conditions in the tropics of Mexico.

METHODS

A field trial was set to test the impact of
Fipronil 1% plus Eprinomectin 0.5% pour-on
used in feedlot animals fed in Jalisco, Mexico
to control parasite loads and increase ADG.
Regularly, feedlots in Mexico receive male
and female animals weighting anywhere from
180kg to 400kgs and process them to final
market weight around 550 to 600 kg. Animals
are classified into one of three different racial
groups, (European, Zebu and Cross breeds of
European and Zebu). Diets offered are high
protein - high energy integral diets to promote
the highest ADG possible.

SAMPLE SIZE

To identify differences as small as 0.060 kg/
day/head at a 95% confidence (1-a) and an
80% power (1-P), a sample size was obtained
using the software MedCalc Ver. 10.1 of 142
animals per group with an estimated standard
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deviation of 0.180 kg/day/head in both groups
(p £0.05).

PROCEDURES

328 animals received in the feedlot, from
February 27" to 29", 2020, were included
in the trial and processed according to the
regular Standard Operating Procedures at the
teedlot, except for the antiparasitic treatment.
169 male and female beef cattle were received
on February 27" and treated with a novel
combination of fipronil (1%) and eprinomectin
(0.5%) pour -on. On February 28" and 29",
159 male and female beef cattle were received
and treated conventionally with an injectable
antiparasitic (moxidectin 1%). Antiparasitic
treatments were dosed as labeled. Animals
were allocated in groups (pens) according to
their weight and gender and irrespective to
their anti-parasite treatment. Mortalities and
animals moved to a sick pen were no longer
followed up in this trial. All other treatments
and husbandry were identical for the animals
and animal workers were not aware of any
difference in treatments.

Animals were weighted individually every
two months, and weights recorded on a
computer file. No fasting period was observed.
ADG was computed by subtracting the initial
weight to the actual weight and dividing the
result by the number of days between weights.
Measures and ADG was kept on the computer
file until follow up period ended.

STATISTICAL ANALYSIS

Descriptive statistic for group estimates,
and a “One-tail T'test” to compare ADG means
were performed. Two-way Anova was used to
identify if any other variable could bias the
results, as described by Dohoo et al., 2009 and
2012. StatCrunch software by Pearson™ was
used to analyze the data.
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ETHICAL STATEMENT

No harm was inflected on these animals
as a result of the trial, its treatments, or
procedures.

RESULTS

328 animals were included and followed
over a mean period of 116 days (86 to 158
days, depending on their initial weight) until
market weight. Censored data were removed
resulting in “Conventional” treatment group
size of 150 animals and Novel combination
of Fipronil + Eprinomectin group size of 149
animals.

GENDER

Frequency table results Group: Tx=Fipronil +

for Sex; Eprinomectin
Group: Tx=Conventional CI())unt 149
Count = 150 -
Sex | Frequenc % of Sex | Frequenc % of
q Y | Total q Y | Total
F 51 34.0 F 48 322
M 99 66.0 | M 101 67.8

Table #1 Gender composition for treatment
groups.

Each treatment group included male and
female individuals in similar proportion.
Although gender had a significant effect on
daily ADG and mean difference (0.247kg/
day/head) in male vs female were statistically
significant  (p<0.001); there
statistically significant differences for the
interaction of Male or Female by treatment,
thus gender did not influence the ADG per
treatment. (p=0.072). Table #1 shows the
gender proportion (sex) for each group and
table #2 presents the means and counts per
gender and treatment. In figure #1, we can
observe the differences in means for the
interaction of gender and treatment.

were no

F M
C | 1.460 (51) | 1.723(99) | 1.634 (150)
F+E | 1.542 (48) | 1.770 (101) | 1.697 (149)
1.500 (99) | 1.747 (200) | 1.665 (299)

Table #2. ADG and animal counts, in
parenthesis, per gender and treatment.

Interaction Plot

C F=E

Figure #1. ADG per treatment group for male
and female animals.

Although male and females ADG
are significantly different (p< 0.001), no
differences per treatment when compared
males (p = 0.665) or females (p=0.497) were
observed.

BREEDS

Both groups had a combination of Zebu,
European and Crossbred animals included in
different proportions. Breed classification was
performed by feedlot workers according to
external breed characteristics of each animal.
These proportions of breed group inclusion
are presented in table #3.

Errzggfzncy table results for Group: Tx=Fipronil +
) . Eprinomectin
Group: Tx=Conventional Count =149
Count = 150 -
Fre- % of Fre- % of

Breed quency | Total Breed quency | Total

ZEBU 38 25.3 ZEBU 22 14.8
CZ EUR 101 67.3 | CZEUR 26 17.4
EUROPE 11 7.3 | EUROPE 101 67.8

Table #3 Breed group inclusion per treatment.

Breed effects were analyzed using a two-
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way Anova test to see if the interaction of
breed group influenced the overall ADG,
finding no statistical significance (p=0.488) for
the interaction between Treatment and Breed.
In table #4 ADG per breed and treatment are
presented.

CZEUR | EUROPE ZEB
C | 1.627(101) | 1.676 (11) | 1.641 (38) | 1.634 (150)
F+E | 1.623(26) | 1.701 (101) | 1.765 (22) | 1.697 (149)
1.626 (127) | 1.698 (112) | 1.686 (60) | 1.665 (299)

Table #4. ADG means and counts per Breed
and Treatment.

Outcome of interest was ADG, means
estimated were 1.634 kg/day/head for the
conventional treatment and 1.697 kg/day/
head, for the novel combination of Fipronil
and Eprinomectin, obtaining 63g more per
head every day, than the Moxidectin group
(Tables #2 and #4). This difference was
statistically significant at 95% confidence level
(p=0.041; One-tail “T” test).

DISCUSSION

This study included male and female beef
cattle which have different ADG. Ideally, male
and female should be studied and analyzed
separately, however in doing so, our sample
size available would be reduced to a point
where no results would be robust enough
to be significant at the specified confidence
level. Male and Female analysis was possible
because proportions were similar in both
treatment groups (see table #2) and hence, did
not bias the results.

Breed groups were also a concern in
analyzing the data, since each treatment group
had different proportions of breeds included.
Zebu cattle (Bos indicus) are known to have
smaller ADG when compared to European
breeds (Bos taurus) however, European breeds
are more susceptible to parasites and warm
climates reduces their feed intake and thus,

their ADG. No environmental indicators
were measured (temperature or humidity)
nor parasite loads were monitored, however
a two-way Anova was run to analyze if breed
group and treatment interactions could have
biased the results, and no evidence was found
for that (See table #4).

Differences in ADG observed in this study
might encourage the use of this innovations
which provides an effective parasite control
(Gomez and Erales, 2020), promotes the
preservation of water resources and reduces
stress due to injections, spraying or dipping
the animals, contributing to an overall animal
welfare.

Present study analyzes the use of this novel
combination of Fipronil and Eprinomectin
under feedlot conditions in Mexico but
should also be tested on grazing animals and
over longer periods of time, to fully measure
the net benefits over animal production and
welfare and on water savings, decreased
contamination, and decreased exposure to
chemicals for animal workers.

CONCLUSIONS

The use of a combination of Fipronil (1%)
and Eprinomectin (0.5%) applied pour-on to
control parasites, positively impacted ADG on
beef cattle under feedlot conditions in Mexico.
A 0.063kg increase in ADG resulted in 7.3kg
more, over a 116-day period, per head, when
Fipronil 1% + Eprinomectin 0.5% pour- on
was used, compared to injectable moxidectin
(1%).
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STAT ANNEX

Two Way Analysis of Variance results:
Responses: ADG

Row factor: Tx

Column factor: Sex
ANOVA table, Unbalanced.

Source DF | TypeIII SS MS F-Stat P-value
Tx 1 0.27281683 | 0.27281683 | 3.2547951 | 0.0722
Sex 1 3.982141 3.982141 47.50826 | <0.0001
Interaction | 1 | 0.020379155 | 0.020379155 | 0.24313007 | 0.6223
Model 3 4.3067993 1.4355998 17.127181 | <0.0001
Error 295 | 24.726892 | 0.083819971

Total 298 | 29.033691

Means and counts table.

F M

C | 1.4604118 (51) | 1.7232626 (99) | 1.6338933 (150)
F+E | 1.5421667 (48) | 1.7699208 (101) | 1.6965503 (149)
1.5000505 (99) | 1.746825 (200) | 1.6651171 (299)

Tukey HSD results (95% level) for Tx:

C subtracted from

Difference Lower Upper P-value

F+E | 0.062657002 | -0.0032458316 0.12855984 0.0623
Tukey HSD results (95% level) for Sex:

F subtracted from

Difference Lower Upper P-value
M | 0.24677449 | 0.17675641 | 0.31679258 | <0.0001

Tukey HSD results (95% level) for Tx*Sex:
C,F subtracted from

Difference Lower Upper P-value

CM 0.26285086 0.13391773 0.391784 <0.0001
F+E,F | 0.081754902 | -0.068674763 | 0.23218457 | 0.4977
F+E.M | 0.30950903 0.18101066 0.4380074 | <0.0001

C,M subtracted from

Difference Lower Upper P-value
F+E,F -0.18109596 | -0.31266147 | -0.049530451 | 0.0025
F+E,M | 0.046658166 | -0.05913517 | 0.1524515 0.6654

F+E,F subtracted from




Difference Lower Upper P-value
F+E,M 0.22775413 0.096614655 | 0.3588936 <0.0001
Two Way Analysis of Variance results:
Responses: ADG
Row factor: Tx
Column factor: Breed
ANOVA table, Unbalanced.
Source DF | TypelIISS MS F-Stat P-value
Tx 1 0.093935598 | 0.093935598 | 0.96683286 | 0.3263
Breed 2 0.23612343 0.11806172 1.2151511 0.2982
Interaction 2 0.13946682 0.06973341 0.71773166 | 0.4887
Model 5 0.56638158 0.11327632 1.1658974 0.326
Error 293 28.467309 0.097158052
Total 298 29.033691
Tukey HSD results (95% level) for Tx:
C subtracted from
Difference Lower Upper P-value
F+E | 0.062657002 | -0.008297825 | 0.13361183 | 0.0833
Tukey HSD results (95% level) for Breed:
CZ EUR subtracted from
Difference Lower Upper P-value
EUROPE | 0.072603346 | -0.02257651 0.1677832 0.1724
ZEB 0.060545013 | -0.054482118 | 0.17557214 | 0.4306
EUROPE subtracted from
Difference Lower Upper P-value
ZEB | -0.012058333 | -0.12953093 | 0.10541426 | 0.9683
Tukey HSD results (95% level) for Tx*Breed:
C,CZ EUR subtracted from
Difference Lower Upper P-value
C,EUROPE 0.049577858 -0.23432743 | 0.33348315 | 0.9961
C,ZEB 0.014422355 -0.15574507 | 0.18458978 | 0.9999
F+E,CZ EUR | -0.0040654989 | -0.20070737 | 0.19257637 1
F+E,EUROPE 0.074188119 | -0.051639453 | 0.20001569 | 0.5386
F+E,ZEB 0.13794149 -0.072437335 | 0.34832032 0.416
C,EUROPE subtracted from
Difference Lower Upper P-value
C,ZEB -0.035155502 | -0.34130349 | 0.27099248 | 0.9995
F+E,CZ EUR | -0.053643357 | -0.37526062 | 0.26797391 | 0.9969




Difference Lower Upper P-value
F+E,EUROPE | 0.024610261 | -0.25929503 | 0.30851555 | 0.9999
F+E,ZEB 0.088363636 | -0.24183159 | 0.41855886 | 0.9727

C,ZEB subtracted from

Difference Lower Upper P-value

F+E,CZEUR | -0.018487854 | -0.24606729 | 0.20909158 | 0.9999

F+E,EUROPE | 0.059765763 | -0.11040166 | 0.22993319 | 0.9152
F+E,ZEB 0.12351914 | -0.11602966 | 0.36306793 | 0.6779

F+E,CZ EUR subtracted from

Difference Lower Upper P-value
F+E,EUROPE | 0.078253618 | -0.11838826 | 0.27489549 | 0.8636
F+E,ZEB 0.14200699 | -0.11701945 | 0.40103344 | 0.6172

F+E,EUROPE subtracted from

Difference Lower Upper | P-value
F+E,ZEB | 0.063753375 | -0.14662545 | 0.2741322 | 0.9535
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