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ABSTRACT

This study describes a close monitoring of a corsiakrabbit farm when 2 different anticoccidial
drugs were applied in the feed. Fattening rabbé@ésevhoused in groups in a park system with plastic
slatted floors. Two houses with two compartmentsysmng in total 8.424 commercial fattening
rabbits were monitored for mortality, oocyst exitnetand general health when receiving robenidine
(authorised for use in rabbits in EU) or salinomygiurrently not authorised for use in rabbits 1) E

in the feed from weaning until one week before ghaer. Based upon mortality, clinical signs and
oocyst excretion it was shown that coccidiosis waswell controlled by robenidine. Inclusion of
salinomycin instead of robenidine in the feed casilghificantly improve mortality rates, diarrhoea
and oocyst excretion. The trial reveals problemseoled in the field with coccidiosis control in
rabbits when housed in parks and with limited ausieal anticoccidial drugs available, stresses the
need for more authorised drugs for rabbits to abrwccidiosis.
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INTRODUCTION

Control and prevention of coccidiosis in rabbitb&sed upon hygiene and inclusion of anticoccidial
drugs in the feed. Rabbits can be infected by fferéint Eimeria species with different replication
sites, virulence and impact on health and perfoomabDue to the implementation of housing systems
where a closer contact between rabbits Bideria oocysts is possible, clinical coccidiosis and
coccidiosis related mortality is an emerging prabldacqueet al, 2013). At present, 2 anticoccidial
drugs are authorised as feed additives for prevenise of coccidiosis in rabbits in the European
Union (EU): Coxiri’ (activediclazuril) and Cycost8t66G (active robenidine hydrochloride). The
use of a single coccidiostat in mono-programmekseviéntually result in drug resistance of coccidia
(Peeterset al., 1987; 1988). In order to prevent or slow down stsice to anticoccidial drugs,
switching between drugs that are chemically uneelas advisable (Peeters and Geeroms, 1992).
Even though the so-called rotation of anticoccidialgs is standard practice in the majority of the
rabbitaries in Belgium and the Netherlands, higbcatiosis related mortality has been observed in
rabbits housed in park systems. The objective isfstudy was a close monitoring of the impact of
coccidiosis in a rabbitary with park systems whpplyng different anticoccidial drugs in the feed.

MATERIALSAND METHODS

Animals and experimental design

The trial was conducted in a commercial rabbit famrthe Netherlands where rabbits were housed in
parks. After weaning of the rabbits at approximateh days of age, kits are moved to production
houses where they stay in groups in the parks RaBbits per park) until slaughter at the age®of 7
days. The housing system on the farm was instalhed2015 and consists of parks with dimensions
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of 203 x101 cm and plastic slatted floors. Eackk pgequipped with an additional plateau of 203 cm
x 42.5 cm. In total 296 parks are divided over Rdes for the production of 8.424 fattening rabbits
(breed Hyla) . The mortality rate of this farm, aiiused to be 6% per round before the installaifon
the new housing system, increased to 14% (averamtality for the last 6 rounds). The observed
mortality was due to gastrointestinal problemshuiimeria sppas a key pathogen.

The trial took place in 2 different houses on tlaenf, of which each house was divided in 2
compartments. Rabbits were allocated at randometalifferent houses and compartments at the time
of weaning. In each house rabbits were of the sageeand the difference of age between the 2
houses was 2 weeks. Rabbits were fed the sameasthdi@t, with the exception of the anticoccidial
drug that was included in the feed. In each hozghfferent anticoccidial drugs were included ie th
feed: one compartment received Robenidine (Cyco#8G) at a dose of 66 ppm, the other
compartment received salinomycin at a dose rat20gbpm. Both drugs were included in the feed
from weaning age (35 days), until one week befteghter (70 days).

A representative number of feed samples were igagst to confirm the correct dosing of the
anticoccidial drugs. Mortality was recorded dailyerpcompartment and treatment. Twenty
parks/compartment were allocated prior to the sihithe study for a closer follow up. In these 20
parks mortality and health parameters were recodigly. Eight of the 20 parks/treatment were
allocated for faecal sample collection for oocystirting and differentiation at the age of 36, 48, 6
and 73 days. Samples were collected by placingckdbdeneath the respective park during a 24 hour
period. From each collected sample, oocysts pen grhfaeces (OPG) were quantified using the
McMaster method for the total number of oocysts torddifferentiation of theEimeria groups:E.
magna/irresidua E. vejdovskyi/coecicola/media/stiedakE. piriformis/intestinalis/flavescensE.
perforansandE. exigua

Statistical Analysis

The statistical unit is the rabbit and analyseseveentrolling for the random effect of the parksenen
applicable. A proportional hazard model, incorpioigathe random effect of park and house, and the
fixed effects, cohort, treatment, and the intemactetween these two, were used to assess martality
If the interaction was significant, analysis wasitsied on the involved variables. Stratified grsas
with non-parametric testing were used to evaluhé dutcomes of non-parametric nature or non-
normally distributed variables. OPGs were analysgidg the natural logarithmic counts (Ln). The
overall OPG results, and the species stratifiedradive@esults were analysed with general linear
models. Fixed effects included in the general linmadels were Cohort and Treatment, while the
park was set as a random factor.

RESULTSAND DISCUSSION

Results
Investigation of feed samples confirmed a corractuision of the 2 different anticoccidial drugs in
the experimental feeds.

One compartment, which received robenidine in #wdf needed to be treated against coccidiosis
(toltrazuril in drinking water for 2 days) one weafter weaning as a high involvementEimeria
was being diagnosed in the epizootic rabbit entgigpdisease that occurred in this compartment.

Mortality in the allocated parks reached 5.1% fa salinomycin supplemented rabbits and 10.9% in
robenidine supplemented rabbits. The proportioralahd model indicates that the hazard of dying
was 55% lower for salinomycin supplemented rabbitspared to robenidine supplemented rabbits
in the allocated parks (p-value <0.01). The totartality in the robenidine supplemented houses
reached 9.48% and 12.26% (the latter one in thepaaiment which needed to be treated) and 4.84%
and 5.36% for the salinomycin supplemented compants

The incidence ratio of diarrhoea in the salinomysiupplemented rabbits was 77% lower than the
robenidine supplemented rabbits (p-value < 0.01).
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The total Ln OPG was significantly lower in salingesin supplemented rabbits (Lnh OPG 5.4)
compared to robenidine supplemented rabbits (Ln @P&) (p-value <0.01).

Ln OPG forE. magnalirresiduavas significantly lower in salinomycin supplemeaht@bbits (Ln
OPG 2.6) compared to robenidine supplemented afibit OPG 9.8) (p-value <0.01). Ln OPG for
vejdovskyi/coecicola/media/stiedaias significantly lower in in salinomycin supplemed rabbits
(Ln OPG 4.1) compared to robenidine supplementehitsi(Ln OPG 10.9) (p-value <0.01). Ln OPG
E. perforanswas significantly lower in salinomycin supplemehtabbits (Ln OPG 2.5) compared to
robenidine supplemented rabbits (Ln OPG 8.2) (pevat0.01).E. piriformis/intestinalis/flavescens
were not detected in any of the investigated sasnphelE. exiguawas only found in very low levels
in robenidine supplemented rabbits.

Discussion

In this study the mortality, general health andysb@xcretion was monitored in a commercial rabbit
farm with rabbits housed in parks on slatted flo&gen though rotation between the two authorised
anticoccidial drugs (coccidiostats) in EU - CoXirilactive diclazuril) and Cycosfat66G (active
robenidine hydrochloride) - was standard appliedthis farm, control of coccidiosis became
problematic after implementation of a new housiggteam on slatted floors, which allows a more
close contact between parasite and host. In 3 yearsality rates on the farm increased from on
average 6% in the former system to on average lei%opind in the park system. This mortality was
linked to diarrhoea with high involvement &imeria Control of coccidiosis in rabbits mainly
depends on the use of authorised anticoccidialsdrlige legislative framework of these authorised
anticoccidial drugs guarantees safety for the ahiomer, consumer and environment and ensures
efficacy based upon evaluated efficacy trials. €utty no products like pre-/pro-biotics, botanical
products and herbal feed additives are registene@l with the claim to prevent coccidiosis.
Furthermore, publications demonstrating efficacythed so called “alternative” products are scarce
and the experiments are often poorly designed.ifitlasion of salinomycin in the feed during this
trial was able to well control coccidiosis by siigantly decreasing mortality, clinical signs and
oocyst excretion of the differeBimeriaspecies.

CONCLUSION

The authorisation of salinomycin (Saysor use in rabbits in the EU was not prolonge@i1 and
therefore the use of this anticoccidial drug wasamger allowed. The inclusion of salinomycin ireth
feed during this trial was able to well control cioiosis by significantly decreasing mortality,ridal
signs and oocyst excretion of the differ&ineriaspecies. This trial demonstrates the need for more
anticoccidial drugs to be authorised for controlcofccidiosis in rabbits in order to guarantee a
sufficient control in a more challenging environrnen
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Introduction

* Control of coccidiosis in rabbits
* Hygiene
* |Inclusion of anticoccidials in the feed

» 2 anticoccidial drugs authorised for use in Europe
« Coxiril® (active diclazuril)
« Cycostat® (active robenidine hydrochloride)

* Rotation principle



The problem @

* Housing systems- closer contact between rabbits and Eimeria
 Emerging problems with coccidiosis related mortalities
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Field study

« Commercial farm with park system

* 2 houses -2 compartments
« 296 parks - 8.424 fattening rabbits

* Each house - same standard diet
« Compartment 1/3: Robenidine -66 ppm
« Compartment 2/4: Salinomycin-20 ppm

« AC inclusion from weaning (35D) till one week before slaughter (70D)
* Feed investigation confirmed presence of AC in the feed at right concentration



Results

* Mortality
« Salinomycin supplemented - 4.84% and 5.36%

* Robenidine supplemented - 9.48% and 12.26%
* Note: last compartment treated with toltrazuril in drinking water (2D)

* Incidence ratio of diarrhoea
« 77% lower in the salinomycin supplemented rabbits (p<0.01)



Results

« Lh OPG

« Significant lower in salinomycin supplemented rabbits
(Ln OPG 5.4 vs 11.4) (p<0.01)

« Species:
* Significant lower for salinomycin supplemented rabbits (p<0.01)
« E. magnalirresidua (Ln OPG 2.6 salino- vs Lh OPG 9.8 robenidine)

 E.vejdovskyi/coecicola/media/stiedai (Ln OPG 4.1 salino- vs Ln OPG 10.9)
« E. perforans (Ln OPG 2.5 salino- vs Ln OPG 8.2 robenidine)

« E. exigua - low numbers in robenidine supplemented rabbits
 E. piriformis/intestinalis/flavescens - not detected



Conclusion @

* Introduction of Sacox® (salinomycin) could bring situation back to
normal level

* Mortality
* Clinical signs
- OPG’s

* Need for more products to be authorised for use in rabbits
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