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Preface and Welcome

On behalf of the organizing committee, the scientific committee and the Autonomous University of
Sinaloa, it is our great pleasure to welcome you in Mazatlan, Mexico to participate in the XVIII
International Congress of the International Society for Animal Hygiene (ISAH-2017) from 19" to 23"
March, 2017.

More than 47 years after the foundation of ISAH in Hungary 1970 and 14 years after the XI" ISAH
Congress 2003 in Mexico City ISAH again reside in Mexico, this time in the state of Sinaloa with an
important farm animal production.

The motto of the XVII™ ISAH 2017 congress is “International Co-operation and Solidarity in Animal
Hygiene towards One Health”. It puts the focus of the congress right into the centre of the three
principle domains of the science of hygiene, namely preserving animal health, human health and the
health of the environment by preventing diseases according to the principle of “One Health”.

The Congress therefore gives emphasis to all recent, novel and innovative research
on animal hygiene, animal health and welfare and sustainable livestock production.

A special focus of XVII" ISAH 2017 lies on the cooperation between veterinary and human health
and will give incentives to improve the interaction of animal hygiene, veterinary and human public
health.

Particular attention will be paid to animal welfare, health and behavior and to prevention strategies to
avoid harm, pain and suffering. An important topic is the spread of diseases and pathogens in animals
including those that pose a risk to human health (zoonoses). A wide range of further topics covers
research and applied science in the fields of herd health, food quality and food safety, environmental
pollution by animal production, emerging diseases, feed and additives, sustainable animal production,
biosecurity, use of antibiotics and resistance, animal production in developing countries and husbandry
of farmed animals, fishing, apiculture and aquaculture, precision livestock farming and disease
prevention by new anti-infective approaches.

We do hope the congress will provide to you all a unique opportunity to present recent research results,
to meet and get together with international experts and professionals to discuss interesting results and
ponder new problems in a stimulating intellectual atmosphere and last not least to enjoy the charms of
the relaxing beaches of Mazatlan and its beautiful surroundings.

We wish you a very prosperous congress and a nice stay in Mazatlan.

Dr. Juan Eulogio Liera Guerra Dr. Ruben Barajas Cruz
Rector Autonomous University of Sinaloa President of Organizing Committee
2" Vice-President of ISAH XVIII ISAH Congress
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Welcome address of ISAH President
Dear colleagues, friends and participants,

It is my great pleasure to welcome you all on behalf of the Executive Board of the International Society
for Animal Hygiene in Mazatlan hosting our XVIII™ International Congress 2017 and invite you to
share the congress with us. It is the second time that we are guests in Mexico, this time not in the
metropole of Mexico City but in the beautiful north of the country with a variety of animal farming.

Animal hygiene, represented by ISAH, is a unique scientific interdisciplinary field of research and
applied sciences where health and welfare of both animals and humans are closely intertwined and
hygienic measures are in service of animal welfare, public health, diseases prevention, sustainable
production of food from farm animals, bio-security, behavioural needs of animals and environmental
protection in livestock production making optimal use of resources.

The promotion of interdisciplinary networks of scientists working in the field of animal hygiene and
related areas and the transfer of "cutting-edge” knowledge on animal hygiene to veterinarians, animal
scientists, animal producers, physicians and public health professionals as well as to decision makers in
agribusiness and politics is one of the aims of the ISAH congresses.

The core device is "Prevention is better than Cure” which is in accordance with the EU future principle
to prevent diseases instead of costly treatments. Veterinarians and related professions like agricultural
engineers, biologists, epidemiologists and experts from human medicine are working closely together
in order to prevent or reduce the risk of outbreaks of zoonotic diseases in the “One World — One
Health” concept.

ISAH plays this role, in close cooperation with organizations like OIE, with increasing success over the
last nearly 50 years. It is a non-profit science organization driven by an honorary Executive Board and
an Extended Executive Board composed of the ISAH country representatives in a network of 55
countries throughout the world. (see also ISAH-soc.org). You are all invited to join us as members for a
small contribution fee of 20 Euro per year.

Prof. Dr. Dr. h. c. J6rg Hartung
President of ISAH
On behalf of the Executive Board
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Plenary
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University of Veterinary Medicine Hannover Estonian University of Life Sciences
Time Activity Speaker Title Hall
9:00-9:30 Plenary Lecture 1 Joaquin Braulio Delgadillo, Ph.D Animal Health in Mexico and “Mazatlan
(Conference) SAGARPA, Mexico International trade in livestock 1
products
9:30-10:00 Plenary Lecture 2 Deyanira Barrero, Ph.D Importance of the initiative One “Mazatlan
(Conference) FAO Health ur
One Health: within the framework of
the Sustainable Development Goals
(SDG) and its contribution to Food
and Nutrition Security (FNS)
10:00-10:30 Plenary Lecture 3 Ignacio Garcia Bocanegra, Ph.D. The Wildlife Population Health “Mazatlan
(Conference) University of Cordoba ur
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11:00-11:40 Plenary Lecture 4 Donald M. Broom, Ph.D. Animal Welfare and Sustainability
(Conference) University of Cambridge
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12:00-13:00 Inauguration Ceremony “Mazatlan
1
13:00-13:40 Plenary Lecture 5 José Narro Robles, Ph.D. Added later “Mazatlan
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Government of Mexico
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Estonian University of Life Sciences University of Veterinary Medicine Hannover
Time Activity Speaker Title Hall
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(Conference) Pirbright Institute what can we learn
from comparing
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) ) Frank van Erdenburg, Ph.D. In pursuit of B R
16:00-16:40 Plenary Lecture 7 University of Ultrech happiness, the key to Mazatlan III
(Conference) evolution
16:40-17:10 Coffee break
17:10-17:50 Plenary Lecture 8 Francisco Suarez Guemes, Ph.D Add latrr “Mazatlan I1I”
(Conference) Alex Morrow, PhD.
STAR-IDAZ
17:50-18:35 Meeting Meeting of the Extended Executive Board of ISAH “Mazatlan I1I”

Country Representatives
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Concert

Place: Theatre “Angela Peralta”
Andador Plaza Machado, Col. Centro 82000 Mazatléan, Sinaloa

19:30-21:30 Concert Symphonic Orchestra of the Autonomous University of Theatre “Angela Peralta”
Sinaloa
Tuesday, March 21 of 2017
Scientific Program
Place: Mazatlan International Center
Av. del Delfin 6303, Fracc. Marina Mazatlan, 82103 Mazatlan, Sin.
Morning Session
Chair:
Dr. Leonel Avendafio Reyes
Autonomous University of Baja California
Time Activity Speaker Title Hall
8:15 Hanging of posters in designed stand Isla de Pajaros
9:00-9:45 Plenary Lecture 9 Richard A. Zinn, Ph.D. Heat Stress in Beef Cattle University Theatre
(Conference) University of California, Davis
- Lobby
9:45-10:30 Coffee Break and Poster Viewing
Oral Presentations: Animal health, welfare and behaviour | University Theatre
10:30-10:45 . : - . L
Aspirin upregulates ab-crystallin to protect the myocardium against heat stress in chickens
S. Tang¥, B. Yin%¥ H. Chen?, Y. Cheng', X. Zhang?, E. Bao'", J. Hartung?®
10:45-11:00 Reasons and risk factors for on-farm mortality in Estonian dairy herds
K. Reimus?, T. Orro!, U. Emanuelson?, A. Viltrop?, K. Mtus®.
11:00-11:15 How does changing the feeding bin affect cows’ behaviour?
M. Soonberg, D. Arney, T. Kaart, A. Aland
11:15-11:30 Air filtration systems to prevent airborne infections in pig facilities under field conditions
C. Wenke!, J. Pospiech?, D. Ruister, T. Reutter?, U. Truyen®, S. Speck®
11:30-11:45 Animal welfare indicators and body weight of beef cattle in silvopastoral systems of Uruguay
P. Bobadilla}, H.J. Bueno?, S.M. Huertas®
11:45:12:00 Automated assessment of animal welfare indicators in pigs at slaughter
L. Blémke, N. Kemper
12:00-13:30

Lunch Break




Tuesday, March 21 of 2017
Afternoon Session
Chair:

Dr. Gustavo Ruiz Lang
Autonomous metropolitan University

13:30-14:15 Plenary Lecture 10 Adelita San Vicente, M.Sc. The importance of maize Isla de Pajaros
(Conference) Seeds of Life Foundation for Mexico and for the
World
Oral presentations: Animal health, welfare and behaviour 11 Isla de Pajaros
14:15-14:30 Associations between driving actions and animal stress in mobile slaughter of cattle
Jan Hultgren, Charlotte Berg, Bo Algers
14:30-14:45 A linkage between non-compliance with animal welfare legislation and environmental emissions
Peta L. Hitchens?, Jan Hultgren?, Jenny Frossling®3, UIf Emanuelson®, Linda J. Keeling!
14:45-15:00 Ammonia reducing microbial-mineral litter additive for poultry manure treatment
K. Kalus?, S. Opalinski*, M. Korczynski?, K. Matusiak?, Z. Dobrzanski?, B. Gutarowska?, R. Kolacz*
15:00:15:15 The effect of ambient temperature on joints in the distal forelimbs of healthy racehorses
M. Soroko?, K. Howell?, K. Dudek?, P. Cwynar*
15:15-15:45
Coffee Break
15:45-16:00 Occurrence of claw lesions in beef suckler cows in Germany
K. Gillandt!, N. Kemper*
16:00-16:15 Dai —_— - : -
airy cow daily time budget as an indicator of welfare, health and biosecurity
'P.Novak, *G.Mala, 2S.Smutna, 2L.Smutny
16:15-16:30 . . - . .
Welfare of native pig breeds in different housing conditions
J. Walczak®, W. Krawczyk, E. Herbut
16:30-16:45 S - - .
Validation of carcass lesions as indicators of pig welfare on farm
N. van Staaveren'?, B. Doyle!, E.G. Manzanilla, J. A. Calderén Diaz*?, A. Hanlon? L.A. Boyle!®
Oral presentations: Husbandry of farmed animals, fishing, apiculture and Isla de Pajaros
aquaculture
16:45-17:00 . . .
The effect of two technological systems for calf housing to the future performance of dairy cow
G. Mala, P. Novak, M. Stipkova, P. Jiroutova, J. Knizek, D. Prochazka, M. Slavikova
17:00-17:15

New tool for average daily gains monitoring on pig farms
Thomas M. Banhazit, Mark Dunn?, Annamarie Banhazi'




Tuesday, March 21 of 2017

Scientific Program In parallel Session
Place: Mazatlan International Center
Av. del Delfin 6303, Fracc. Marina Mazatlan, 82103 Mazatlan, Sin.

Morning Session
Chair:
Dr. Fernando lvan Flores Pérez

Autonomous University of the State of Morelos

Time Activity Speaker Title Hall
Oral Presentations: Animal hygiene and herd health | Isla de Venados
10:30-10:45 A longitudinal study to assess the hygienic quality of disinfection measures on pig farms
P. Miinster!, K. Miiller?
'H. Bréring GmbH & Co. KG, Dinklage, Germany.
10:45-11:00 Factors associated with the age-time to prrsv seroconversion in swine infected herds
C. Fablet?, C. Marois-Créhan?, V. Dorenlorl, F. Eono!, E. Eveno?, V. Tocqueville?, S. Gorin®, S. Quéguiner?, L.
Bigault*, B. Grasland*, G. Simon®, N. Rose*
11:00-11:15 Rustic model of milk production and quality and the prevalence of pathogenic bacteria in bovine mastitis
in Jalisco, Mexico
H. Castafieda Vazquez*, M. Alicia Castafieda VVazquez!, E. P. Salas Castafieda?, J. C. Serratos Arevalo?, J. R.
Estrada Gonzélez2, and C. Bedolla Cedefio *
11:15-11:30 When All-In/All-Out is not ‘ATAQ’: a technical note on its consequences for pig health
J.A. Calderén Diaz" 2, L.A. Boyle!, A. Diana'®, M. McElroy*, S. McGettrick*, J. Moriarty* E.G. Manzanilla*
11:30-11:45 Efficacy of sodium hypochlorite against multi-resistant gramnegative bacteria
A. Kohler!, M. Labahn?, M. Reinhardt!, A. Rodloff?, U. Truyen?, S. Speck*
11:45:12:00 DO ESBL- /AMPC-producing enterobacteriaceae survive disinfection measures in broiler farms?
A. Blasse, C. Robé, A. Friese and U. Roesler
12:00-13:30 Lunch Break




Tuesday, March 21 of 2017

Afternoon Session
Chair:
Dr. Jorge Saltijeral Oaxaca
Autonomous Metropolitan University

Oral Presentations: Animal hygiene and herd health 11 Isla de Venados

14:15-14:30

Transmission of ESBL-/AMPC-producing enterobacteriacae in the broiler production
K. Daehre!, M. Projahn?, P. v. Tippelskirch? S. Orquera? T. Alter?, A. Friese!, U. Roesler!

14:30-14:45

Effect of wintering system on the behaviour of yearling dairy heifers
L.A. Boyle!®, R. H. van Reenen?, K. O’Driscoll', F. van Eerdenburg?, F. Buckley*

Oral Presentations: Animal production in developing countries Isla de Venados

14:45-15:00

Involvement of environmental conditions in dairy performances of Tunisian herds
Y. Ressaissi', M. Ben Hamouda 2

15:00-15:15

Effect of technology transfer on sustainable livestock production of developing countries

A. Cervantes Nufiez!, E. Guerra Liera?, J. Moreno Quiroz?, J.0. Duarte Atondo? F, Inzunza Castro?, and L. A.
Lopez Juarez?

15:15-15:45

Coffee Break

Oral Presentations: Nutrition, feed and additives Isla de Venados

15:45-16:00

Influence of bifidobacterium species on functional status of rumen
Lubo§ Zabransky*, Miloslav Soch!, Veronika Hada¢ova', Anna Poborska!

16:00-16:15

Potential use of olive cake by products in Ossimi sheep in Egypt
K.M., Marzouk! ; M. Y.,Mohamed? , E.M.M.,Ibarhim? and A.I., El Zanouny*

Oral Presentations: Sustainable animal production and agro-biodiversity Isla de Venados
conservation: efficient and alternative farming

16:15-16:30

The use of photovoltaic cells in a dairy cattle farm
W. Krawczyk?, J. Walczak, E. Herbut

16:30-16:45

The use of tannins as growth promoters in poultry chickens
L. M. Redondo, E. A. Redondo, P. A. Chacana, M. E. Fernandez-Miyakawa

Oral Presentations: Precision livestock farming: techniques, risks and benefits Isla de Venados

16:45-17:00

The calf cough monitor: sound analysis for early detection of bovine respiratory disease

Lenn Carpentier?, Tomas Norton?, Dries Berckmans?, Bernadette Earley®, llaria Fontana*, Emanuela Tullo?,
Marcella Guarino*, Daniel Berckmans!

17:00-17:30

First meeting with PTF Students present themselves, PTF presents. Isla De Venados

VI




Wednesday, March 22 of 2017

Scientific Program

Place: Mazatlan International Center
Av. del Delfin 6303, Fracc. Marina Mazatlan, 82103 Mazatlan, Sin.

Morning Session
Chair
Dr. Stefan Gunnarsson

Swedish University of Agricultural Sciences

Time Activity Speaker Title Hall
9:00-9:45:00 Plenary Lecture Cornelia Silaghi, Ph.D. Vector Borne Diseases Isla de Pajaros
11 University of Zurich
(Conference)
9:45-10:30 Coffee Break and Poster Viewing Lobby
Oral Presentations: Animal health, welfare and behaviour I11 Isla de Pajaros
10:30-10:45 Animal welfare and sostenible human program
E. De Varona Rodriguez!, L. M. Medina Celis', G. Medina Celis?
10:45-11:00 .. . . .
Homology among Rhipicephalus microplus tick populations
C. L. Barraza Tizoc!, I. Enriquez Verdugo?, N. Castro del Campo?, J. D. Solis Carrasco’, R. Barajas Cruz?, Y. E. Villalba
Robles?, and S. M. Gaxiola Camacho®.
11:00-11:15 Prevalence of Cryptosporidium spp in lambs of the municipality of Culiacan, Mexico.
C.B. De Dios Quifionez, N. Castro del Campo?, I. Enriquez Verdugo', C.L. Barraza Tizoc, J.D. Solis Carrasco %, N. Castro
del Campo?, S.M. Gaxiola Camacho!
11:15-11:30 Evaluation of animal welfare in pigs during discharge, pens staying and stunning effectiveness
G. Dominguez Jimenez! R. L. Nogales Acufia?, F. H. Chamorro Ramirez*

Oral Presentations: Animal hygiene, food quality and food safety | Isla de Pajaros

11:30-11:45 Effect inoculant mixed culture on theobromine
Cocoa pod silage
M. A. Zakariah'and M. Zakariah*
11:45:12:00 Cryptosporidium in piglets and calves of river basins in Kathmandu: an issue of animal hygiene and health
S. Paudyal?, S. P. Shrestha?

12:00-13:30 Lunch Break

VII




Wednesday, March 22 of 2017

Afternoon Session
Chair:
Dr. Jan Venglovsky

University of Veterinary Medicine and Pharmacy in KoSice

13:30-14:15 Plenary Lecture 12 Jana MojziSova, Ph.D Education and research activities at Isla de Pajaros
(Conference) University of Veterinary the University of veterinary medicine
Medicine and Pharmacy in and pharmacy in KoSice, Slovak
. Y Republic
Kosice
Oral Presentations: Animal hygiene, food quality and food safety 11 Isla de Pajaros
14:15-14:30 . . . . . Lo . . .
The importance of microbiological analysis of drinking water, intended for animal consumption
S. Antoniu
14:30-14:45 The microbiological monitoring of laboratory environment
S. Antoniu
14:45-15:15 Coffee Break
15:15-15:30 Melamine negatively affactes testosterone synthesus in mice
J. Sun!, Y. Cao?, X. Zhang, Q. Zhao, E. Bao, Y. Lv *
15:30-15:45 Lassa fever risk perception and "‘one-health” considerations associated with rodent control practices in a Nigerian
university
Amienwanlen E. Odigie!, Babasola O. Olugasa®
15:45-16:00 Water hygiene: an important parameter on the way towards improved animal health
N. Kemper!
16:00-16:15 Effects of glyphosate on farm animal-associated bacteria
0. Makarova?, J. Poeppe!, K. Bote!, U. Roesler*
16:15-17-45 ISAH GENERAL ASSEMBLY Isla de Pajaros
17:45- 18:30 Concluding meeting with PTF Students Isla de Pajaros
19:30-22:30

ISAH CONFERENCE BANQUET (Place TBD)

VIl




Wednesday, March 22 of 2017

Scientific Program In parallel Session

Place: Mazatlan International Center
Av. del Delfin 6303, Fracc. Marina Mazatlan, 82103 Mazatlan, Sin.

Morning Session
Chair
Dr. Uwe Rosler
Freie Universitat Berlin

Time Activity Speaker Title Hall
9:45-10:30 Coffee Break and Poster Viewing Lobby
Oral Presentations: Zoonoses and emerging diseases Isla de Venados
10:30-10:45 . . . L L.
Prevalence and risk factors associated with serovars of Leptospira in dogs, related human seropositive
CV. Hernandez,*®, SM. Gaxiola.%, I. Manriquez %, I. Osuna I?, JR. Rivas®.
10:45-11:00 Actualization of strategies for one-health in the context of Animal hygiene education in west Africa
B. 0. Olugasa!, A. E. Odigie?
Oral Presentations: Antibiotics use in animal production: resistance and Isla de Venados
consequences
11:00-11:15 e : I - - - :
ESBL-plasmids interfere with biofilm formation, competitive adhesion and serum resistance
K. Schaufler !, A. Ranjan !, T. Semmler *2, L. H. Wieler 2, C. Ewers **, D. J. Pickard *, S. Guenther *'°
11:15-11:30 Differences of phenotypic resistances between E. coli isolates from “old” animal house dust samples
J. Schulz}, I. Ruddat?, J. Hartung®, N. Kemper*
Oral Presentations: Biosecurity Isla de Venados
11:30-11:45 . - . . . L . - .
The importance of microbiological analysis of drinking water intended for animal consumption
S. Antoniu
11:45:12:00 P o . s . . i )
Are the “top” 25% irish pig farms doing something different in terms of biosecurity practices related to
staff and visitors?
J.A. Calderén Diaz" 2, M. Rodrigues da Costa 3, Pilar Guzman Medina, L.A. Boyle!, E.G. Manzanilla®
12:00-13:30 Lunch Break
Afternoon Session
Chair
MSc. Marco Antonio Espino Garcia
PROAN, Mexico
Oral Presentations: Environmental pollution by animal production Isla de Venados
14:15-14:30 Reduction of gas emissions from poultry production using biofilter with water curtain
W. Krawczyk?, J. Walczak, E. Herbut
14:30-14:45 Whole genome sequence analysis of ESBL- E. coli of ST 131 AND ST648 from various habitats
Katharina Schaufler?, Torsten Semmler?, Alan McNally®, Lothar Wieler?, Derek Pickard* Uwe Rdsler*, Christa
Ewers®, Sebastian Guenther'*
14:45-15:15 Coffee Break
15:15-15:30 Animal welfare in an environmental perspective; a case study of life cycle analysis of pig production
Stefan Gunnarsson® and UIf Sonesson
15:30-15:45 Reduction of bioaerosols in exhaust air of a biofilter by regulation of the moisture content
L. Nier!, N. Volkmann! J. Schulz*, N. Kemper*
15:45-16:00 Natural fertilizers as a substitute for maize silage in

agricultural biogas production
J. Walczak?, W. Krawczyk

IX




Poster Session

Tuesday, March 21 of 2017
9:45 to 10:30 hours

Scientific Program

Place: Lobby of Mazatlan International Center
Av. del Delfin 6303, Fracc. Marina Mazatlan, 82103 Mazatlan, Sin.

Chair: Dr. Briceida Ortiz Lopez and Dr. Leopoldo Raul Flores Aguirre

Autonomus Univerity of Sinaloa

Posters must be placed at 8:15 am and remain displayed throughout the day
The presenting-author (or collaborators) must be available next to his poster during all coffee brakes
Posters must be removed by their authors at the end of the day

Board Number

Poster Title

Animal health, welfare and behaviour

T1 A welfare-friendly method alternative to blood sampling for group-housed sows?
C. Fablet, V. Dorenlor, F. Eono, S. Eudier, E. Eveno, D. Liégard-Vanhecke, N. Rose, F. Pol
T2 Octenidine hydrochloride: disinfection efficacy against mrsa of different origin
A. Kohler', M. Labahn?, C. Cuny?, U. Truyen?, S. Speck!
T3 Efficiency of different air filter types at laboratory scale
C. Wenke!, J. Pospiech?, D. Ruister?, T. Reutter?, U. Truyen?, S. Speck®
T4 Pen-shade on feedlot performance of calves during their first days in confinement under hot weather
conditions
R. Barajas!, B. J. Cervantes?, B. Ortiz!, N. Castro?, D. Jiménez!, L. A. Montejo', A. Salazar!, S. Sepulveda®,
L. Avendafio-Reyes®
T5 The welfare quality® assessment protocol - how can it be adapted to family farming dual purpose cattle
raised under extensive systems in tropical conditions?
Adalinda Hernandez?, Charlotte Berg®, Sofie Eriksson?, Linnea Edstam?, Agustin Orihuela?, Horacio Leon?,
Carlos Galina*
T6 Effect of Brucella abortus antibodies on days open and calving interval in cows
A. Cérdova Izquierdo A., *A. E. Iglesias Reyes, 'R. Espinosa Cervantes, 2J.E. Guerra Liera, 2J.F. Inzunza
Castro, °R. Huerta Crispin, *“M.L. Judrez Mosqueda, °G. Cansino Arroyo, *A. Gémez Vazquez, °V. Velazquez
Ordoriez, °P. Sanchez Aparicio, ’J. Olivares Pérez, and *C.G. Ruiz Lang
T7 Presence of subclinical mastitis in holstein cows at the time of milking
Cérdova Izquierdo A., *lglesias Reyes A. E., 'Espinosa Cervantes R., 2Guerra Liera J.E., 2Inzunza Castro
J.F., ®Huerta Crispin R., “Judrez Mosqueda M. L., SCansino Arroyo G., *Gomez Vazquez A., *Velazquez
Ordofiez V., ®Sanchez Aparicio P., "Olivares Pérez J., and 'Ruiz Lang C.G..
T8 Mobile houses for laying hens — both chance and challenge
M. F. Giersberg, B. Spindler, N. Kemper
T9 Cognitive bias test as a tool for accessing welfare of fish
K. Wojtas!, R. Kolacz*
T10 Protocol to assess welfare in dairy sheep and dairy goats
J. Saltijeral?, E. De Varona?, and G. Ruiz ?
T11 Influence of continuous environmental enrichment on aggressive behaviour of piglets
S.L. Rauterberg, N. Kemper, M. Fels
T12 Abomasal secretion in the milk-fed calves with diarrhea
Igor N. Zhirkov,
T13 Use of ecological pure substance in treatment the diarrheas of preruminant lambs
Igor N. Zhirkov,
T14 Study of different laboratory methods for diagnosis of bovine leptospirosis
N. Barrandeguy *, A. Suanes 2, J. Piaggio 2!, Huertas S *.
T15 Turmeric as an anthelmintic alternative in backyard goats
Ma. E. Cervantes-Valencia, I. Cruz-Mendoza?, N. Saldafia-Hernandez?, Y. Alcala-Canto?
T16 T. pisiformis induces hormonal and behavioral changes associated with infective dose
R. Dominguez-Roldan?, C. Hallal-Calleros?, E. Sciutto?, M. Hernandez?, V. Aguirre-Flores?, S. Garcia-
Jiménez®, A. Baez-Saldafia?, F. I. Flores-Pérez!
T17 Finding of Libyostrongylus douglassii in ostriches, through the identification of 1111 in the state of

Mexico.
J.R. Sanchez Ayala !, I. Cruz Mendoza 2

X




T18 Effects of stocking density and genotype on some blood chemistry levels of heat stressed heifers
J.A. Aguilart, J.E. Guerra?, L. Avendaiio®, U. Macias®, M.A. Gastélum?, A. Correa®, A.L. Lara®, A. Vicente?,
J.L. Corrales®, R. Barajas?, R. Vicente®
T19 Effects of shade on growth performance of hairsheep ewes in severe heat stress conditions
L. Avendaiio?, J.L. Corralest, G. Corrales?, J.E. Guerra?, U. Macias! M.A. Gastélum? A. Correal, A.L. Lara’,
A. Vicente?, R. Vicente!, J.A. Aguilar?, J.L. Ponce®, R. Barajas*, and M. Mellado®
T20 The use of an algae-based complementary feed helps limiting pedv damage on suckling piglets
M Gallissot, J Laurain, L Diaz, MA Rodriguez
T21 Serological detection of Ehrlichia canis in canines from Culiacan, Mexico
B.E. Lopez Gallegos?, S.M. Gaxiola Camacho?, C.L. Barraza Tizoc!, N. Castro del Campo?, J.D. Solis
Carrasco?, M.C. Rubio Robles!, J. Gaxiola Montoya?, I. Enriquez Verdugo*
T22 Identification of Anaplasma marginale in calves from culiacan, mexico
J.J. Campos Sanchez?, C.N. Badilla Medina’, N. Castro del Campo*, C.L. Barraza Tizoc?, J.D. Solis
Carrasco?, S.M. Gaxiola Camacho?, I. Enriquez Verdugo!.
Zoonoses and emerging diseases
T23 Improved protein cocktails complement bovine purified protein derivative for in vitro diagnosis of
subclinical bovine TB
A.H. Alvarez!, A. Gutiérrez', V. Gomez*, G. Pérezt, J. Naranjo?, F. Milian?
T24 Marbofloxacin action in amastigotes of leismania chagasi in macrophages of balb/c mice
J. F. A, A. Amante?, J. Venturini?, B. M. Santos, A. R. Santos?, G. S. Latosinski?, H. Langoni®
T25 Immuno-stimulating complex as adjuvant for recombinant veterinary vaccine against rabies virus
Rocca MP Bl Menozzi BD P! Langoni H ' Pereira CA [, Astray RM [
T26 Novel Rhodococcus equi virulence plasmid (pVVAPN) type identified in bovines and human from brazil
M.G. Ribeiro?, G.H.B. Lara’, P. da Silva?, A.L. Mattos-Guaraldi®, M.M.J. Franco*, A.C. de Vargas*, R.I.
Sakate®, T. Kakuda®, F.J.P. Listoni?, S. Takai®
T27 Genes associated to virulence and in vitro antimicrobial susceptibility of T. pyogenes isolated from
bovine mastitis
M.G. Ribeiro?, R.M. Risseti, A.P.C. de Vargas?, C.A.D. Bolafios*?, C.L. de Paula®, A.C. Alves?, G.H.B.
Lara®, M. Twaruzek®, E. Zastempowska®
T28 Histopathological and molecular diagnosis of Trypanosoma cruzi in domestic cats from Brazil
S.B. Lucheis® 23 M.F. Alves-Martin®, M. L. Alves®, M.A.S. Zuque®, M.S. Paixao®, W.J. Santos®, L.M.
Guiraldi®, G.P. Sanchez', D.T. Silva*, Wilma Aparecida Starke-Buzetti®.
T29 Trypanosoma cruzi infection in wildlife in a high-end gated community in southeastern Brazil
L. Moraes Paiz!, M. R. Donalisio’, V. Bodeldo Richini-Pereira?, J. E. Tolezano®, G. Motoie?®, C. L. Castagna*,
H. Langoni®
Disease prevention and new anti-infective approaches, climate change and livestock production
T30 Current level of GHG emission reductions in polish agriculture
J. Walczak?, W. Krawczyk
T31 Immune modulating activities of sulfated polysaccharides of green algae (Ulva armoricana) extract
MA Rodriguez!, M Berri?, L Diaz*, P Nyvall-Collen!
T32 Behavioural and neurohormonal analysis
OF DEHORNING PROCEDURE IN CALVES
P, Cwynar, 'R. Kupczynski, *A. Burek, *K. Pogoda-Sewerniak, 2M. Soroko
T33 African swine fever in Poland
— epidemiological report
Przemystaw Cwynar, Witold Janeczek
T34 Effect of feeding Trigonella foenum-graecum on growth performance of broiler chicks
H. Castafieda Vazquez!, M. A. Castafieda VVazquez', E. P. Salas Castafiedal,J. C. Serratos Arevalo?, D. S.
Covarrubias?, C. Bedolla Cedefio
T35 Morphometric characterization of the teats in holstein cows in Tejaro Michoacan
C. Bedollal, R. Lucio?, A. R. Cruz}, E. Garcial, J. C. Bedolla!, H. Castarieda?, V. Velazquez® and J. Saltijeral*
T36 An exchange proposal: Jean Monnet Module: Hygiene and Animal Welfare
J.Saltijeral !, G.Ruiz *
T37 Comparison between hair coat thermal insulation of alpacas and merinos
M. Soroko!, A. Wyrostek?, K. Howell®, K. Dudek*, P. Cwynar®, B. Patkowska — Sokota?
T38 Antigenic and genotypic characterization of rabies virus isolated from bats (mammalia: chiroptera)

from municipalities in S&o Paulo State, southeastern brazil
B. D. Menozzit, R. de Oliveira Novaes?, L. Moraes Paiz3, V. Bodeldo Richini Pereira®, H. Langoni

Xl
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Board Number

Poster Title

Husbandry of farmed animals, fishing, apiculture and aquaculture

w1

Deworming practices in sheep: selective deworming, benefits?
P.M.C. Acevedo-Ramirez!, M.A. Mendoza Nieto?, C. Juarez Campos?, A.L. Garcia Soria, A.A. Trejo?, H.
Quiroz Romero?, I. Cruz Mendoza®.

W2

Effect of anthelmintic treatments in horses
P.M.C. Acevedo-Ramirez!, B. Landeros-Mellado, H. Quiroz-Romero?, 1. Cruz-Mendoza*

W3

Technical performances influenced by infectious and non-infectious factors: a study in 41 swine herds
C. Fablet!, N. Rose?, B. Grasland?, E. Lewandowski?, M. Gosselin®

W4

Hygienic status of organic enrichment materials in pig production
K. M. Wagner, J. Schulz, N. Kemper

W5

Comfortable housing of dairy cows — basis for health, welfare and biosecurity
'P.Novak, *G.Mala, S.Smutna, 2L.Smutny

Animal hygiene, food quality and food safety

W6

Listeria monocytogenes participation in the production chain of familiar milk husbandry at Botucatu,
S&o Paulo, Brazil
G. C. Oliveira, N. B. Junqueira, A. Salina, F. F. Guimardes, S. F. Joaquim, F. M. Dalanezi, H. Langoni

w7

Deworming or not? Indiscriminate use of antiparasitics, especially ivermectin
P.m.c. acevedo-ramirez

w8

Practices of deworming in cattle
P.M.C. Acevedo-Ramirez?, J.J. Campos-Sanchez?, H. Quiroz-Romero?, I. Cruz Mendoza®

W9

Research on Yersinia enterocolitica in expansion tanks at dairy farms in Sao Paulo, Brazil
S. B. Lucheis® 23, A. B. Bertolini*, M. F. Alves-Martin®, M. S. Paix&o0®, W. J. Santos®, L. M. Guiraldi®, M. F.
Toscano*, M. I. M. Medgiros?

W10

Forage production of three sudan hybrids in two locations with rainfed conditions in Sinaloa, Mexico
MA Gastélum Delgado?, JE Guerra Liera', D Gonzalez Gonzalez?, LA Loépez Juarez*, MA Cérdenas
Contreras?, HJ Lopez Inzunza®, M Mejia Delgadillo®

Animal hygiene and herd health

W11

Airborne detection of swine influenza a virus and Mycoplasma hyopneumoniae in french swine farms
C. Fablet, C. Marois-Créhan, S. Hervé, P. Renson, G. Simon, O. Bourry, N. Rose

W12

Mastitis caused by Mycoplasma bovis in Brazil
N. B. Junqueira, G. C. Oliveira, A. Salina, F. F. Guimaraes, S. F. Joaquim, G. S. Latosinski, H. Langoni

W13

Epidemiology of gastrointestinal parasites in ewes from mexico
P.M.C. Acevedo-Ramirez!, A.L. Garcia-Soria, H. Quiroz-Romero?, 1. Cruz-Mendoza?

W14

Evaluation of the hygiene management in an equine surgery clinic
1. Frank!, W. Brehm?, U. Truyen?, S. Speck®

W15

Microbial load of dust samples from laying hens flocks in egypt: first results
MFE Ahmed'?, H Ramadan?J Schulz! and N Kemper*

W16

Seasonal variation of subclinical mastitis during the summer-autumn period in a dairy herd of family
production
G Mancera Cuadros® %2, B Valladares Carranza® 3, M Talavera Rojas? 3, O Castelan Ortega?, M Gonzalez
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Animal Hygiene — interdisciplinary science and research towards “One Health”
for a better life of animal, man and environment

Jorg Hartung
Institute of Animal Hygiene, Animal Welfare and Farm Animal Behaviour,
University of Veterinary Medicine Hannover, Foundation
Germany
President of the International Society for Animal Hygiene

Introduction

Hygiene is one of the oldest scientific disciplines in mankind history. The term goes back to the early
roots of European civilisation and the mythology of ancient Greece. The importance of hygiene in
human medicine of those days is demonstrated by the fact that “Hygiéia” was in the rank of a goddess.
She was the daughter of Asklepios (god of surgeon) and Epione (goddess of health care taker).
Asklepios was the son of Apollon and Coronis. His teacher had been the centaur Cheiron who taught
him to treat humans and heal diseases. Cheiron was a natural scientist we would say today. He knew
nature and animals and the forces of the environment. Epione tried to ease pain and to soothe and to
comfort sick patients. Both gods recognised very soon that neither his skills to heal nor her abilities to
care for sick patients were able to prevent disease and suffering because they came always too late
when the patients had fallen ill already. Therefore they engendered her child Hygiéia which is a
synonym for “the art to maintain health” both physically and mentally. Her task was to prevent the
onset of a disease and all forms of suffering by creating pleasant, harmonious and as far as possible
stress-free living conditions (well-being). Thus Hygiéia represents still today the hygienic principle that
preventing a disease is the first choice and better than curing a disease. This principle of prevention is
clearly expressed in the EU Animal Health Strategy since 2007 by the term “Prevention is better than
cure”. This is equally true for humans and animals and for veterinary as well as human medicine.

The term “animal hygiene” appears in veterinary text books at the beginning of the 19" century.
However, it was not until the beginning of the last century that animal hygiene became a regular
component of veterinary science and education focussing on health care and the investigation of the
origin of animal diseases, mainly infectious diseases. Klimmer (1913) was one of the first who
introduced “hygiene as preventive medicine” in the curriculum of veterinary universities and in
practice. His definition of animal hygiene still meets essential topics of today: “The maintenance of the
health of (farm) animals is that part of veterinary science which helps us to recognise the causes of
animal diseases and teaches us how to prevent factors that cause disease by improving disease
resistance without neglecting the economic purpose of livestock production”. Klimmer saw “Animal
Hygiene” as “Preventive Medicine” which stands opposite to “Curing Medicine”. The overall aim of
animal hygiene is to keep animals healthy and protect them from all factors that can impair their health
and well-being. This holistic approach of preventing disease and discomfort instead of curing is not
limited to typical food delivering animals such as cattle, sheep, pigs and poultry, it applies also to
domestic and companion animals like dogs, cats, horses or falcons.

The new age in animal production



With the advent of modern animal production since the end of the 1950ies with increasing animal
numbers per farm a new thinking and acting was required not only in animal farming but also in
veterinary science and animal hygiene. Since 1961 the pig world market rose from about 50,000 t to
160,000 t in 2005, and poultry meat tripled to 240,000 t. These developments in animal farming can be
characterised by three terms:

Intensification,

Specialisation

and Regional Concentration.

Intensification of livestock management generally means indoor stock keeping all year round, high
animal densities per m2 housing, a high degree of mechanisation and automation, e.g. in feeding, water
supply, manure removal and ventilation, a low labour requirement and often a small air volume in
relation to the number of animals in the housing unit. In the European Agreement on the Protection of
Animals in Animal Farming (Chapter I, Article 1) intensification is addressed as: "Modern intensive
animal farming systems are systems in which mainly technical facilities are used that are primarily
operated automatically and where the animals entirely depend on the care and supply of the farmer®.
Most typical examples can be found in broiler and pig production and the high animal densities become
particularly clear towards the end of the rearing or fattening periods when the animals are almost fully
grown and the live animal mass per m2 housing area reaches its boundary values.

Specialisation means that only one animals species, specially bred for this branch of production, is kept
in specialised buildings on the farm at high stocking densities. In these specialised farms the consumer
often has problems in recognizing his still largely traditional concept of a farm on which several animal
species, from dairy cows to hens, are kept. The catchword animal factories than spreads quickly and
complaints are voiced that the animals are simply considered as "animal machines" under purely
commercial conditions. Thus the technical term "specialised intensive animal husbandry” quickly turns
into the phrase "mass animal farming™ with its negative connotations.

The third point is regional concentration which means the pronounced agglomeration of such intensive
livestock production units in certain regions, as can be observed in many countries of Europe, such as
e.g. in North-West Germany, or some parts of the Netherlands. This involves all resulting
consequences of dung and slurry application on the only limited amount of land for water, soil and air
caused by a surplus of nitrates, phosphates or atmospheric pollution with odours and other air-borne
substances such as gasses, dusts and micro-organisms. Not least there is a risk of swift spread of
infectious diseases in these regions with high animal densities, as the periodic epidemics of e.g. swine
fever or avian flu showed and still show.

These developments to large and efficient production units, which admittedly supply ever-cheaper
products such as meat and eggs, but in which ever fewer people are employed (in Germany today less
than 2 % of the population works in agriculture) and where work procedures and mechanisms are ever
less known and understood by the society, posed new challenges not only to animal farming but also to
veterinary medicine and animal hygiene. Soon it became evident that future and success of this modern
livestock production would depend to a growing extent on the acceptance of the society and the
consumer who increasingly are calling for “sustainable livestock production”, a term which packages
displeasure, non-comprehension, criticism and fears, as well as hopes for a kind of animal farming that
can exist in the future.
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Foundation of ISAH

Scientists of veterinary medicine and animal production from 11 countries came together in the
beginning of the 1970ies and founded the International Society for Animal Hygiene (ISAH) in order to
find scientific and practical answers to these new challenges and they adopted the immortal and
universal goals of Hygiéia — following the comprehensive concept of animal hygiene as a science for
the whole life of animal and man.

Two examples of the working fields of Animal Hygiene today

In the following examples are briefly reported of recent research which is going on in the field of
animal hygiene and which is in the tradition of the holistic approach of Hygiéia for preventing disease
by understanding the reasons.

Air pollutants in and from animal houses

The air of modern livestock houses can contain high amounts of a large variety of air pollutants such as
odors, gases like ammonia and carbon dioxide, dust, fungi and bacteria including zoonotic agents,
endotoxins, allergens and antibiotic resistant bacteria such as MRSA (Dungan and Leytem, 2009;
Seedorf and Hartung, 2002; Hartung, 1998) which can negatively affect animal’s and farm workers
respiratory health as well as of nearby residents (DGUV 2011, Hartung and Schulz 2008). In numerous
research projects dust was identified as an important carrier of these substances (e.g. Seedorf and
Hartung 2002). Hamscher et al. (2003) showed that dust in piggeries can contain various antibiotics
including tetracyclines, sulfonamides, tylosin and chloramphenicol, and in some samples the
concentrations reached 12.5 mg/kg animal house dust.

In a recent study it was demonstrated that animal house dust cannot only carry antibiotics in
considerable amounts it also has a long memory for antibiotic resistant bacteria (Figure 1). In a
retrospective study, 119 sedimentation dust samples stored between five and 35 years from various
barns of intensive livestock farming were evaluated for the occurrence of cultivatable Escherichia coli.
Growth of E. coli occurred in 54 samples. Successful cultivation was achieved in samples from as early
as 1994. The frequency of detection increased from earlier to later time periods, but the concentrations,
which ranged between 3.4 x 102 and 1.1 x 10° colony-forming units per gram, did not correlate with
sample age. 110 E. coli isolates were tested on antimicrobial resistance. More than 50% were resistant
to a minimum of five out of 10 antibiotics tested. Younger isolates and isolates from fattening poultry
barns tended to be resistant to significantly more antibiotics than older isolates and those from laying-
hen houses. Overall, it was shown that under particular conditions, dust from farm animal houses can
be reservoirs for antimicrobial-resistant E. coli for at least 20 years. Obviously, survival strategies
allow E. coli to survive such long periods in environmental samples like dust.

Research in the last couple of years revealed the fate and survival time of emitted bio-aerosols in the
surrounding of farms. Investigations in and around broiler houses showed that the travel distance of
Staphylococcaceae downwind can be at least 500 m from the source. In stable wind
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Fig. 1: Bacterial concentrations in dusts collected during various time periods. Total viable bacteria
were counted on TSAagar, and Escherichia coli were counted on MacConkey agar(MacC) and on
MacConkey agar with ciprofloxacin (MacCCIP). ¢ = arithmetic mean, o = outlier, — = median.
(Schulz et al. 2016).

conditions more than 4000 cfu/m3 were found 477 m downwind the barn (Figure 2). Staphylococcaceae
are typical bacteria in broiler house air. They can probably serve as indicator bacteria for the bacterial
pollution because they do usually not appear in relevant concentrations in normal outside air.
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Fig. 2: Decreasing concentrations of Staphylococcaceae with increasing distance downwind a forced
ventilated broiler barn with 30,000 birds. Sampling 1.5 m above ground. Animals in second half of
production cycle. Air temperature about 16 °C, wind speed between 1.7 m/s and 6.3 m/s. n = 12,
(Schulz et al. 2004).

Animal welfare - Automatic monitoring of pig aggression



Another important area of research in animal hygiene is the well-being and behaviour of animals.
Animal Welfare is a global issue today and societies and people are getting more concerned about the
welfare of their animals, farm animal in particular. That holds true for Europe but also for China and
Brazil and many other fast developing countries. And the question arises: Do we really know enough
about our animals, do we understand their needs, their behaviour?

A little experiment shall help to elucidate the complexity and intelligence of our farmed pigs.

Aggression belongs to the normal behaviour of pigs. In intensive pig farming, however, aggressive
fighting occurs repeatedly because the animals are regrouped several times during their life, requiring
the reestablishment of group hierarchy, which can lead to considerable stress and serious injuries. Other
consequences are reduced growth, low carcass quality and poor maternal abilities (Sonoda et al.
2013a). Therefore, experiments were carried out, firstly, to better understand nature and purpose of
aggressive actions among grouped pigs and, secondly, find ways to reduce injurious levels of
aggression (Sonoda et al. 2013b). This knowledge could help to improve the welfare of the animals and
increase production efficiency. The piglets were monitored by video cameras and aggressive
behavioural action sequences were analysed and algorithms developed for behaviours such as activity,
speed and orientation towards other piglets. If the algorithm indicates aggressive behaviour a specific
actuator was started automatically at a very early stage to distract the fighting piglets from each other.

In practical terms, the piglets were trained on a specific sound followed by a reward in the farrowing
pens. The most preferred reward by the piglets was chocolate chips. After mixing when one piglet took
an aggressive position (aggressor) and started to fight the sound was released and chocolate smarties
fell from a feeder in the trough. The piglets learned rather
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Fig. 3: Percentage of aggressive interactions stopped and not stopped after activation of the feeder
during an aggressive interaction of the piglets. Total n=223. LEFT graph only the receiver reacted,
n=102, p<0.05. RIGHT graph only the aggressor reacted, n=121, p<0.05. (Sonoda 2014)

fast (3 to 8 days of training) to associate the sound with the supply of chocolate and very quickly they
made a decision between sweets or fighting. In a so called resident-intruder test (Figure 3), more than
90% of aggressive interactions could be interrupted by the sound followed by the activation of the
feeder. It was observed that the aggressor was more rarely prepared to give up fighting immediately.
The used method relies on the intelligence of the pigs and seems to be a useful environmental
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enrichment for piglets with the significant potential to reduce the length and intensity of aggressive
interactions among weaned and regrouped piglets (Sonoda 2014). Automatic systems should be further
developed.

Concluding Remarks

These are a few examples from the wide field of animal hygiene in research and practice show that
animal health is the state of an individual or a herd of complete physical, mental and social well-being
and not merely the absence of disease or infirmity. Animal hygiene is that scientific discipline in
veterinary medicine which tries to understand the reasons for good physical, mental and social health of
an animal. It is a holistic approach taking in account the animal’s nature and ambient factors.

Hygiéia, the daughter of Asklepios and Epione, appears sometimes as a difficult child with a complex
character. However, taking care of her and working towards her principles of preventing physical and
mental diseases while employing different scientific disciplines and developing new analytical tools
and methods is a promising way forward to a better future for the benefit of animals, man and
environment.
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IN PURSUIT OF HAPPINESS, THE KEY TO EVOLUTION

Frank J.C.M. van Eerdenburg

Dept Farm Animal Health, Fac Veterinary Medicine, University of Utrecht, Utrecht, the Netherlands.
F.J.C.M.vanEerdenburg@uu.nl

SUMMARY. Evolution is the result of the survival of the species that have best adapted to their
environment. However, the question is: what determines this adaptation? What is the driving force
behind this selection? Here is described that if a species is well adapted, it will receive more rewards.
The number of received awards determines the level of (animal) welfare of an individual and it is
concluded that (animal) welfare is, therefore, the driving force of evolution.

INTRODUCTION

In his book “On the origin of species”, Charles Darwin explained how the evolution process selected
and determined the characteristics of each species. ‘Survival of the fittest’ became a well known term.
However, how does one know that he is the fittest? And most important: How does one become the
fittest? Is there a way to influence your fitness? In this respect it is interesting to see that public concern
about animal welfare has increased during the last thirty years and especially in the last ten years
(Broom 2015). But, what is the reason why we want to be ‘happy’? What is the biological significance
of welfare? Is there an evolutionary benefit of welfare? If so, the perception of well-being must have
evolved during the evolution.

The Brambell committee defined in 1965 (animal) welfare: “Welfare is a wide term that
embraces both the physical and mental well-being of the animal. Any attempt to evaluate welfare,
therefore, must take into account the scientific evidence available concerning the feelings of animals
that can be derived from their structure and function and also from their behavior”. Broom’s (1986)
definition of the welfare of an individual, as its state with regard to its attempts to cope with its
environment, refers to all coping systems and so includes feelings and health. It is now used, in
modified form, by the O.1.E. (World Organization for Animal Health). As explained by Broom (2014)
p.28, the O.L.E. text reads like a committee document so has some imprecise parts in it. One of which
is: welfare is not “how an animal is coping” but is a state that reflects how well it is coping (Broom
2015). This implies that welfare reflects how well an animal fits in its environment. When used in
research on stereotypic behaviour, ‘coping’ typically refers to a learnt response, which does have
benefits (i.e. is at least partially successful) (Wurbel et al., 2006). The more flexible an animal is, the
broader the differences in environment that it can handle and the more options it has for a good
welfare. Spruijt et al. (2001) define welfare as the balance between positive (reward) and negative
(stress) experiences or affective states. All these definitions include aspects of feeling and/or mental
states, thus implying that welfare is something that requires a brain. However, if the definition of
Spruijt et al., (2001) is shortened in: Welfare is the balance between positive (reward) and negative
(stress) experiences, it does not require a brain and makes welfare also applicable to species without

one. This may seem far-fetched, but could also hold merit as will be explained here.
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REWARDS

In general, rewards make one ‘happy’, so the more rewards, the ‘happier’ the individual will be.
Rewards are related to beneficial resources or events. Cabanac (1971) summarized this in his
statement: pleasant = useful. My suggestion is, however, to turn this around into: useful = pleasant.
Meaning that those things which are good in the short term, but also in the long run, i.e. have high
Darwinian fitness value, are perceived as pleasurable and thus will cause and reinforce the behaviour
inducing this. Because there always are several needs to be met, an animal has to decide which is most
important. The expected level of the reward, thus the amount of pleasure expected, will determine what
an animal will do. In this way an animal can prioritise its behaviour to the current situation (Cabanac,
1992; Spruijt et al., 2001). The development during evolution of taste buds that can detect sugar and fat
is thus very rewarding. Animals and people will search for food that has a good taste and in that way
minimize the intake of food and thus the time spent for searching and digesting. In general, the
behaviour of animals is highly economic. Each behaviour is evaluated for the costs and benefits. The
more rewarding (beneficial) a certain type of behaviour will be, the more likely it is that it will be
performed (Spruijt et al., 2001).

HOW CAN WELLBEING INFLUENCE EVOLUTION?

If, for example, during a glacier period the habitat of the brown bear is under pressure and becomes
smaller, there are not enough resources for everyone (Hassanin 2015). The bears that are looking for
food will look for opportunities to obtain other sources than they would normally do in order to satisfy
their need for rewards. This implies that they might take a risk and go into the snowy area in search for
prey. The ones that have a light coloured coat will be in an advantage over the dark coloured
individuals, who were in an advantage in their ‘normal’ habitat. The lighter ones might thus catch some
seals and find their ‘taste’ very good, because they are rich in fat and thus energy. However, they also
need to adapt their digestive system and metabolism to the extreme amount of fat from the seals, which
will cause heart problems in other mammals. This had to take place in the same time frame because the
evolution of the polar bear took place very rapidly (Liu et al., 2014). The energetic value of seals is
very high and thus highly rewarding for a hungry animal. It was thus very attractive to evolve from a
brown bear into a polar bear under those conditions. A similar mechanism could have been active for
the evolution of the red fox into the arctic fox, who show similar physiological features (Kumar et al.,
2015). It is thus the thrive for feeling well (aquire rewards) that pushes for a genetic adaptation. This
might be mediated by the activity of mutation-rate modifiers, which result in different mutation rates in
various species (Drake et al., 1998)

SENTIENCE

The term sentience generally implies that the individual has the capacity to have feelings (DeGrazia

1996, Kirkwood 2006). This capacity resides in the brain because it involves awareness and cognitive

ability. However, recent detailed studies of behaviour and the brain showed that this attitude towards

sentience is no longer satisfying and that sentience means more than just having feelings. A definition

iS: a sentient being is one that has some ability: to evaluate the actions of others in relation to itself and
9



third parties, to remember some of its own actions and their consequences, to assess risks and benefits,
to have some feelings and to have some degree of awareness (Broom 2006, 2014, 2015). How rewards
are perceived by the individual depends largely on the way their physiology is developed. For
vertebrates this is studied well and is reflected in the brain by the concerted action of opioid and
mesolimbic dopaminergic systems (Spruijt et al., 2001). However, for animals with simple nervous
systems or without one this is not so clear. Snails do ‘know’ how and where to find food, as do
helminths, who also have a very simple nervous system. So they must have some kind of perception of
the benefit of retrieving necessary resources. They spend energy to move to a certain place in order to
get their reward in the form of nutrients. They also move away to avoid negative environments. For
organisms without even a simple nervous system, however, this is more difficult to understand. The
essence of welfare, defined as the balance between positive (reward) and negative (stress) experiences,
must thus be incorporated in their DNA. Single cell organisms can move towards nutrients or away
from danger (if physically possible). Gilroy and Trewavas (2001) define the classic example of fine
sensing of single cells the zygote of the marine alga Fucus. This single cell can respond to remarkably
slight gradients in temperature, osmotic pressure, light, pH, minerals (K+, Ca2+), solution flow,
electrical fields, other chemicals, gases and probably gravity, and direct the orientation of growth
accordingly many hours later (Jaffe, 1969). They also mention that a similar remarkable sensitivity to
signal gradients is shown by single-celled Euglenoids, which can sense their own cytoplasmic weight
and modify swimming activity (Hader and Hemmersbacj, 1997). Furthermore, Freddolino and
Tavazoie (2012) stated that beyond the utility for accurate perception of immediate events, microbes
make predictions about the trajectory of their sensory environment. They reviewed recently discovered
examples of such predictive behavior, their physiological benefits, and the underlying evolutionary
forces shaping them. “These observations compel us to go beyond homeostasis and consider a
predictive-dynamic framework in which cellular behavior is orchestrated in response to the meaning of
an environmental perturbation, not only its direct and immediate fitness consequences” (Freddolino and
Tavazoie, 2012). In their review they mention that E. coli growing on poor carbon sources reveal a
‘risky’ strategy. These bacteria take a voluntary risk of homeostasis for the possibility of future gain.
Similar behavior has also been observed in the slime mold Physarum polycephalum [not strictly a
microbe, but a syncytial, light fobic, slime mold without internal divisions (Stewart & Stewart 1959)],
which exhibits foraging behavior that weighs food value against risk due to light exposure, and in some
cases even rejects non-risky, but low-value, food sources in favor of exploration (Latty & Beekman
2010). Although these organisms lack a brain, the data of Latty and Beekman (2015) show that in
decision making they use simple heuristics, which can give the impression that they make sophisticated
decisions. These authors also described differences in the speed of decision making in Physarum
polycephalum, depending on stressors such as light or hunger (Latty and Beekman 2011) and that their
decisions are sometimes irrational (Latty and Beekman 2011b). Although this might seem strange at
first thought, irrational behavior can be favoured by natural selection. As McNamara et al. (2014)
pointed out, this might be caused by the fact that a current food option might disappear in the near
future or a better option might (re)appear soon.

More complex lifeforms such as plants grow their roots deeper in the soil during a period of
drought and stop at the level where there is water. Plants can also direct their leaves towards the
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sunlight and detect minerals at distances in the soil and direct their roots towards patches of these
minerals in the soil (Gilroy and Trewavas 2001). Here must be, not yet understood, (reward) feedback
mechanisms in function. Although plants do not have a nervous system, they are capable of
transmitting a variety of electrical signals through their ‘body’ and show extensive cross-talk and
interactions between signalling systems (Zimmermann et al., 2009; Rhodes et al., 1996; Wildon et al.,
1992; Gilroy and Trewavas, 2001). Plants also have a memory and can even forget things, when they
are no longer functional (reviewed by Crisp et al., 2016). Just as bacteria can adapt to their environment
by losing functions (Hottes et al., 2013).This implies that there are feedback mechanisms in function
that are calculating costs and benefits.

Apparently welfare is so important that ‘nature’ has constructed a very complex system (opioid
and mesolimbic dopaminergic systems) for its perception. This system was already present in primitive
brains and remained intact through the evolution of the vertebrates. Some of the transmitter molecules
used by these systems evolved as much as 1000 million years ago (Walker et al.,1996), and mammalian
dopamine, serotonin, and norepinephrine neurotransmitters are also used by invertebrate phyla, such as
mollusks and arthropods, that diverged from prevertebrate lines roughly 600 million years ago (Nesse
and Berridge, 1997). One could say that the higher a species is evolved during evolution, the better and
more differentiated its perception of welfare is.

So | conclude that the perception of a reward or stressor is existing in all species and the number
of received rewards determines the level of well-being and how well an individual or species fits in a
certain environment. Because of this, at least sentient animals have a drive to increase their level of
well-being and thus to find ways to increase the number of rewards. This could be the answer to the
question posed by Kirkwood (2006): “What evolutionary advantage does sentience confer?”
Adaptation to a certain environment is a way to increase the number of rewards received in that
environment and thus the Darwinian fitness. For every environment, with several minimal
requirements, a species will evolve that will fit there based on adaptations that maximize the number of
rewards. Humans can be considered as highly adaptive because they also adapt to their environment by
changing the environment and are so able to survive in very harsh conditions like deserts or the arctic.
Because adaptation in the long term is genetically regulated, welfare can thus be seen as the driving
force behind evolution.
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The changing epidemiology of vector-borne diseases — driving factors
and research approaches

Cornelia Silaghi

National Centre of Vector Entomology, Institute of Parasitology, University of Zurich, Switzerland

The occurrence and spread of insect vectors and vector-borne diseases can be affected by many current
global events such as changes in climate, demography or travel behaviour. Mosquitoes are among the
most important transmitters of human vector-borne diseases worldwide with dramatic effects on human
health. To name but a few, amongst them are important viral diseases such as the Dengue and
Chikungunya fever, the Zika virus with recent outbreaks in the tropics, as well as important protozoan
diseases such as Malaria, still for example a major cause of disease for children in the tropics.
Alongside those human disease agents, also zoonotic diseases are transmitted by mosquitoes, such as
the West Nile fever virus which circulates endemically between mosquito and bird populations. Biting
midges transmit mainly veterinary diseases, and very important ones such as the blue tongue virus and
African horse sickness virus. Many mosquito-borne pathogens have long been thought to occur mainly
in the tropics due to the tropical habitats of their most common insect vectors, but recent developments
have shown that mosquitoes are capable of invading new habitats. In Europe, for example, large
invasive and now established populations of Aedes albopictus, the Asian tiger mosquito, and of Aedes
japonicus, the Asian bush mosquito, have been described. Furthermore, Aedes aegypti, the yellow fever
mosquito has been knocking on the doorsteps of Europe and recently Aedes koreicus has been found as
a new invasive mosquito species in Italy. These mosquito species all have in common that they are
container-breeding species and are able to be transported long distances as desiccated eggs and can
therefore potentially establish in new geographic locations. In order to assess the risk of vector-borne
disease transmission, certain parameters have to be taken in consideration such as the vector capacity of
a certain mosquito species. This value is made up of several factors amongst which are the vector
competence, the host preference and biting behaviour and several other bionomic data of the mosquito
species, (e.g. the daily biting rate, abundance etc.).

This outline will focus on some of the research goals and possible approaches to tackle the complexity
of the vector capacity.

In a large-scale study to assess the risk for introduction of West Nile virus into Switzerland, aside from
vector competence and mosquito abundance, the host preferences of Swiss mosquito species were
tested with two approaches: Animal baited traps and blood meal analysis by molecular methods. We
could demonstrate that the most likely bridge vectors in Switzerland (assessed with abundance, spatio-
temperal activity, laboratory vector competence, virus detection in the field and host preference) are
Culex pipiens/torrentium, Aedes vexans and Aedes japonicus. For the latter species, we could show the
first detection of an avian blood meal in nature.
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Accurate and high-throughput identification of vector arthropods is of high importance in surveillance
and control programmes which are becoming more common due to changes in the geographic range
and extent of many arthropod-borne diseases. To this aim, our group is working on the development of
molecular identification tools such as Loop mediated isothermal amplification (LAMP) and Protein
profiling by matrix-assisted laser desorption/ionization time of flight (MALDI-TOF) mass
spectrometry. These techniques fulfil requirements for rapid identification, and in the case of LAMP,
are even applicable in the field. For MALDI-TOF mass spectrometry, we have established a large
reference database with regard to vector arthropods, including Ceratopogonidae, Culicidae, Ixodidae,
Phlebotominae and Simuliidae, and we continually expand it in collaborative work, with the goal of
creating a comprehensive, centralized database that comprises the reference spectra of all major
arthropod vectors.

The mosquito-borne nematodes Dirofilaria immitis and Dirofilaria repens are used in our laboratory as
a model to study vector-pathogen interactions. The approaches used include the assessment of vector
competence in local and invasive mosquito species through experimental infections and observation of
developmental stages in the mosquito. It was shown for the first time that the invasive container-
breeding species Ae. japonicus as well as the indigenous Aedes geniculatus are competent vectors for
both filarial species. To assess the vector competence of mosquitoes under realistic conditions, we now
study the development of the filarial nematodes under realistic fluctuating temperature conditions that
mimic Central European summer time. Furthermore, to gain fundamental knowledge on the complex
host-pathogen-interactions, we study the genomics and transcriptomics of arthropods and nematodes.
We are currently working on a comparative transcriptomic approach of the developmental stages of D.
repens in order to understand host-pathogen interactions, metabolic pathways and pathogenicity as well
as to identify potential drug and vaccine targets in this nematode which can serve as a model for other
future studies.

With continuing global changes, the challenges posed by insect vectors and by the diseases they
transmit are likely to grow rather than diminish. To assess the risk and develop control tools for these
challenges also in the future, extensive studies and developments on the epidemiology and on
fundamental host-pathogen-interaction will continue to be of utmost important.
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EDUCATION AND RESEARCH ACTIVITIES AT THE UNIVERSITY OF VETERINARY
MEDICINE AND PHARMACY IN KOSICE, SLOVAKIA
Jana MojziSova
Rector
University of Veterinary Medicine and Pharmacy in Kosice, Slovakia

The University of Veterinary Medicine and Pharmacy in Kosice, not only the sole university for
veterinary medicine in Slovakia, but given the quality of its educational and research activities, also a
unique institution which is an inseparable part of education and research in Europe. The University of
Veterinary Medicine and Pharmacy in KoSice was established by an Act of the Slovak National
Council on 16 December 1949 as the Veterinary College in KoSice. Its founding was the culmination of
many Yyears of effort aimed at establishing a school of veterinary medicine in Slovakia. During its
decades of existence the university has undergone many changes, some of them principle changes.
What hasn’t changed, however, is the fact that from its founding up to the present the university has not
lagged in its efforts to rank through the quality of its work among the best institutes offering a
university education. With its highly erudite educators, scientific workers and other qualified
personnel, it offers in its departments, institutes and clinics a broad background to domestic and foreign
students for study in accredited study programmes at all three levels of university education.

The university has about 2300 students in each of the three degrees of study in the full-time and
external forms, more than 200 of whom are foreign students who each year arrive at the university to
study veterinary medicine in the English language, particularly from Israel, Sweden, Norway, Ireland,
Great Britain, Greece, Cyprus, Iceland, Belgium, Austria and Japan. International recognition ensures
the university a sufficient amount of interest from abroad, with students attracted in particular by the
high level of practical preparation and permanent contact with animals. This is reflected, along with the
excellent, language-efficient experts and long years of experience, since this particular part of study
was implemented in 1991, in the high share of foreign students out of the overall university population.

EDUCATION

The study programmes with the longest tradition are the general veterinary medicine and the food
hygiene programmes, which in the 2006/2007 academic year was expanded with a study programme in
pharmacy. Veterinary medicine and pharmacy rank among the so-called regulated professions, the
study of which must meet the demands of European Union guidelines. The University of Veterinary
Medicine and Pharmacy in KoSice meets the standards required by the EU and a diploma conferred by
the university is valid in all countries of the European Union.

Graduates of the full-time six-year study programme in general veterinary medicine, which since 1991
has been provided in the English language for students from all over the world, obtain the academic
title of doctor of veterinary medicine (abbreviated as MVDr.). A graduate of this programme can
perform work as a veterinary doctor in the state or private sphere with a focus mainly on diagnostic,
therapy and the prevention of diseases in domestic, agricultural and exotic animals, but also in the
fields of food industry, pharmacy, scientific research fields and environmental protection. A successful
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graduate of the other full-time six-year study programme in food hygiene, which is focused more on
professional subjects from the fields of production of food products of animal origin, also obtains the
title doctor of veterinary medicine. Such a veterinary doctor is capable of endorsing the health safety of
foodstuffs from first production up through consumption, performing inspections of food products of
animal and plant origin and their handling, supervising the import and export of foodstuffs on the
commercial market. Equally, he or she is also qualified to perform the activities of a veterinary doctor
for economic, domestic and exotic animals. The academic title of magister (abbreviated as Mgr.) is
conferred on graduates of the full-time fiveyear study programme in pharmacy. The study programme
is orientated on the education of professionals in the field of pharmacy and pharmaceuticals as a
component of health care for people and animals and is specialised in research, production and
inspection of drugs and medicines. Graduates are employed in pharmaceutical, hospitals and medical
centres, in the pharmaceutical and cosmetics industry, in the system of state inspection of drugs and in
the health care insurance industry. In addition to these second degree study programmes, the university
offers education of the first degree in three study programmes — cynology and the safety of feeds and
foodstuffs and animal science. Graduates obtain the title of bachelor (Bc.) in the full-time and external
form of this three-study programme and can subsequently earn the title of magister (Mgr.) in study
programme of the second degree — market and quality of foodstuffs. The cynology study programme
has gained popularity in that it enables the connection of love of dogs with wider possibilities of
professional application. A graduate acquires expertise for performance of his or her profession in
specialised veterinarian facilities, mainly in the Police Force, in the army, in the railway police, in
customs administration or in private security services. A graduate of the study programme safety of
feeds and foodstuffs can work in state and private laboratories with a focus on the evaluation and
quality of foodstuffs and animal feeds.

The university offers a higher education of the third degree in 15 accredited study programmes with a
standard length of at 4 years in full-time, or 5 years in the external form of study. After successfully
completing study of one of the accredited study programmes the graduate obtains the academic title of
Doctor (Doctor of Philosophy, abbreviated as PhD.) The relevant study programmes are: food hygiene,
veterinary morphology and physiology, internal disease of animals, veterinary surgery, orthopaedia
and radiology, veterinary obstetrics and gynecology, infectious diseases of animals, parasitic diseases
of animals, forensic and public veterinary medicine, animal nutrition and dietetics, animal hygiene,
microbiology, immunology, neurosciences, toxicology and virology.

INTERNATIONAL COOPERATION
Significant, and in the field of veterinary education from the statewide and international point of view,
irreplaceable is the role of cooperation with other universities and research institutes both at home and
abroad. Cooperation with other universities is realised in the framework of the university’s active
membership in the European Association of Establishments for Veterinary Education (EAEVE), the
European Veterinary Network of Students Staff Transfer (VetNEST), the Wild Animals Vigilance
Euromediterranean Society (WAVES), the Association of Carpathian Region Universities (ACRU) and
the Slovak Academic Association for International Cooperation (SAAIC). A significant result in the
field of international cooperation is the creation and signing of an international contract on cooperation
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between the University of Veterinary Medicine and Pharmacy in Ko$ice and Bode University from
Norway. The creation of a common bachelor’s study programme for obtaining a common title of
Bachelor’s degree in Animal Science satisfies the standards of the educational committee of EAEVE
per regulation 2005/36. This programme is the first such common study programme; instruction will
begin in the 2010/2011 academic year.

RESEARCH

The scientific activities are focused primarily on these areas: infectious and parasitic diseases of
agricultural and pet animals, non-infectious diseases of agricultural and pet animals, creation and
protection of the environment for animals and people, hygiene, production and processing of healthy,
safe foodstuffs, pharmaceutical research. Outstanding results are produced in the Center of excellence
for animal contagions and zoonosis INFEKTZOON. The mission of the Center is: to be the leading
scientific workplace in the battle with zoonosis and infectious contagions of animals and people,
protection for agricultural and social animals from dangerous contagions, leading to significant
economic gains and improvements in the quality of animal welfare, better quality and a safer food-
products supply chain for our citizens, contributes to a significant degree to the public health of the
human population, the training of highly qualified doctoral candidates, veterinary doctors and
diagnostic workers from practice.

COMPLETE ACCREDITATION AND EVALUATION

A confirmation of the quality and permanently high level of scientific, research and educational
activities of the university is its repeated evaluation by recognised authors on the national and
international levels. On the national level, the university is evaluated at six-year intervals by the
Accreditation Committee of the Slovak Republic, which thoroughly assesses the educational, research
and other creative activities of a university as well as the personnel, technical, informational and other
conditions in which these activities take place, and then expresses itself in response to the university
regarding accreditation of all the study programmes and regarding the accreditation of all habilitation
activities and activities for designating professors in which the university wants the corresponding right
acknowledged. On the basis of the evaluation report from the Accreditation Committee of the Slovak
Republic, the Slovak Ministry of Education issued a decision on the results of complete accreditation,
which acknowledged that the UVLF in KosSice has the right to confer the relevant academic titles to
graduates of all study programmes offered by the university at all three degrees of university study.
The Slovak Ministry of Education issued to the university, on the basis of the complete accreditation, a
certificate of its worthiness to perform research and development.

Evaluation on the international level is also very important for the university. In other years an
evaluation of the similarities of education in the field of veterinary medicine between the Slovak
Republic and the European Union was performed by the EU Commission-TAIEX, a re-evaluation by
the Brussels-based European Association Establishments for Veterinary Education (EAEVE), of which
the UVLF is a member, and also the institutional evaluation of the European University Association
(EUA). The conclusions of all of these evaluations were favourable for the university, and they
confirmed that the university has many strong sides, primarily in the field of its unique orientation on
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the field of veterinary medicine, food hygiene and pharmacy, and further in the high qualification of the
level of academic and technical personnel, the obtaining of revenues for research, the good success of
its graduates on the labour market not only in Slovakia but also abroad as well as the provision of
education in the English language for students from abroad and the success in evaluation by external
rankings and ratings agencies.

The evaluation of our university by the European Association of Establishments for Veterinary
Education (EAEVE) in 2016 had successful conclusion - status APPROVED & ACCREDITED. As a
result, our university has joined only eleven European veterinary establishments (out of 96) which have
been accredited.
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ASPIRIN UPREGULATES aB-CRYSTALLIN TO PROTECT THE
MYOCARDIUM AGAINST HEAT STRESS IN CHICKENS

S. Tang, B. Yin'* H. Chen?, Y. Cheng?, X. Zhang?, E. Bao'", J. Hartung?
! College of Veterinary Medicine, Nanjing Agricultural University, Nanjing, China
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SUMMARY. We established in vivo and in vitro models to investigate the role of aB-Crystallin
(CryAB) and assess the ability of aspirin (ASA) to protect the myocardium during prolonged heat
stress. For vivo, thirty-day-old chickens were divided into three groups (n=90): heat stress (HS,
40£1°C); ASA(-)HS(+), 1 mg/kg ASA orally 2 h before heat stress; and ASA(+)HS(-), pretreated with
aspirin, no heat stress (25°C). Hearts were excised after 0, 1, 2, 3, 5, 7, 10, 15 and 24 h. For vitro,
primary chicken myocardial cells were isolated from the hearts of twelve-day-old specific pathogen
free (SPF) embryos and were divided into four groups (HS: 2 h, ASA+HS: 2 h, HS: 24 h, ASA+HS: 24
h). In vivo, rectal temperature, pathological changes and CryAB expression were studied in broiler
chickens, while, in vitro, cell viability and CryAB expression were tested in primary chicken
myocardial cells. Our results showed that pre-treated with ASA can reduce the sensitivity to heat and
can lower pathological lesion. ELISAs indicated ASA induced CryAB in vivo to protect against heat
stress-induced myocardial damage, but ASA did not induce CryAB in primary chicken myocardial
cells. In conclusion, the study indicates that ASA can induce expression of CryAB and protect the
myocardium in vivo, but not in vitro.

Key words: aspirin, aB-crystallin, myocardium

INTRODUCTION

Heat stress is an environmental and occupational hazard, which can harm poultry, especially broiler
chickens, because they have no sweat glands and poor thermotolerance (Sandercock, 2001). However,
little attention has been paid to investigation of mechanisms associated with heat stress in broiler
chickens. CryAB, which belongs to the small heat shock protein (sHsp) family, is expressed
ubiquitously throughout the mammals’ body and exerts a variety of highly protective functions to
maintain homeostasis (Ashby, 2010). CryAB has also been shown to exert anti-apoptotic properties, as
it can prevent cell death in response to conditions such as stroke (Tian, 2013) by maintaining the cell
cytoskeleton (Wettstein, 2012). In present study, we established in vivo and in vitro models to
investigate CryAB functions on the chicken myocardium during prolonged heat stress. Moreover, we
also assessed the ability of ASA to protect the myocardium against heat stress in vivo and in vitro, and
investigated the relationship between CryAB and ASA during heat stress.

MATERIALS AND METHODS
Establishment of the in vivo heat stress model: 270 SPF chickens were randomly divided into three
groups: the ASA(-)HS(+) (heat stress) group, the ASA(+)HS(+) (aspirin administrated before heat
stress) group, and the ASA(+)HS(-) (aspirin administration without heat stress) group. None of the
chickens were provided with water for the 12 h leading up to the experiment. Chickens in the ASA-HS
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and ASA groups were administered aspirin (Sigma, USA) orally at 1 mg/kg body weight 2 h in
advance. Chickens in the HS and ASA-HS group were heat stressed in a preheated air chamber at 40 +
1°C with 60% ~ 70% humidity respectively for 0 h, 1 h, 2 h, 3 h,5h, 7 h, 10 h, 15 h, and 24 h. Birds
were allowed free access to food and water ad libitum. 10 chickens in each group were sacrificed
humanely by decapitation. Rectum temperature was measured before slaughter. The hearts were
excised and fixed in 10% formalin for pathological studies or frozen in liquid nitrogen for ELISA.
Isolation and culture of primary chicken myocardial cells: Primary chicken cells were isolated from the
hearts of twelve-day-old specific pathogen free (SPF) embryos and were confirmed using the marker
alpha actinin (o-actinin, ab11007, abcam, USA) by immunofluorescence analysis. Four groups of
primary chicken cells were established (HS: 2 h, ASA+HS: 2 h, HS: 24 h, ASA+HS: 24 h). After
treatment with ASA and/or HS, cell count using Trypan and CryAB expression using ELISA kit
(MBS2882479, MyBioSource, USA) were employed.

Statistical analysis: Data was compared with the baseline level (0 h in the HS group) by one-way
analysis of variance (ANOVA) followed by Fisher’s least significant difference (LSD) test using SPSS
version 21 for Windows and Graphpad prism 6.0 software. All raw data presented is expressed as the
mean + standard deviation (SD). All experiments were repeated three times.

RESULTS
Clinical manifestation of heat stress in broiler chickens
The broilers behaved normally after being orally administered ASA in water 2 h before heat stress.
Rectal temperatures were tested and were shown in Figure 1. After exposure in heat stress, group
ASA(-)HS(+) displayed more sensitivity to heat and had significantly higher body temperatures
compared to the ASA(+)HS(+) group at all time points during heat stress (P < 0.05). Both groups
subjected to heat stress had higher rectal temperatures than the control group housed at RT (25°C).
Effect of heat stress on the survival of primary myocardial cells in vitro
Primary chicken myocardial cells were treated with or without 1 mg/mL ASA ASA for 2 h, cultured at
42°C for 2 h or 24 h, and cell numbers were determined (Figure 2). There were significantly more cells
in the ASA pretreated group than the HS group after 2 h heat stress (P < 0.01) and after 24 h heat stress
(P <0.01).
Histopathological changes in the myocardium in the in vivo model of heat stress.
The histopathological changes in the myocardium of the heat stressed groups and control group are
shown in Figure 3. Chickens pre-treated with ASA 2 h before heat stress, euthanized at 0 h of heat
stress were defined as the ASA control group (Figure 3F). As shown in Figure 3, heat stress resulted in
severe damage (observed after 5 to 24 h) in the myocardium characterized by karyolysis and necrosis,
signifying cell death. In comparison, the myocardium was less damaged in the ASA pretreated group.
Effect of heat stress on CryAB protein expression in vivo
The expression of CryAB was quantified in the myocardium of the chickens using an ELISA (Figure
4). At 0 h heat stress, the concentration of CryAB in the myocardium of the control group was only 200
pg/mL compared to 1200 pg/mL in the groups pretreated with ASA for 2 h, which represents a 6-fold
difference (P < 0.01). In the HS group, expression of CryAB increased after 1 h heat stress, reached the
highest level after 10 h of heat stress (1400 pg/mL), then slightly decreased but still remained high
between 15 and 24 h heat stress (1000 pg/mL). In the ASA group pretreated with ASA for 2 h, CryAB
peaked at 0 h and 3 h (i.e., 2 and 5 h after administration of ASA), then sharply decreased after 3 h (p <
0.01) and recovered to control levels (200 pg/mL) after 24 h heat stress. In the ASA(+)HS(+) group,
the expression of CryAB was lower after 1h heat stress compared to the HS group not pretreated with
ASA, then slightly increased at 2 h, but remained lower than the levels in the ASA(-)HS(+) group up to
the end of heat stress (24 h) with the exception of a peak at 7 hours (1000 pg/mL).
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CryAB expression in primary chicken myocardial cells in the in vitro model of heat stress

CryAB expression was also measured in primary chicken myocardial cells in vitro after different
treatments (Figure 5) . Before heat stress, CryAB was expressed at significantly higher levels in
ASA-pretreated cells than control cells that had not been treated with ASA (p < 0.01). However, cells
exposed to 1 h heat stress expressed significantly higher levels of CryAB compared to not only before
HS (P < 0.01), but also compared to the ASA(+)HS(-) and ASA(+)HS(+) groups after 1 h heat stress.
The levels of CryAB remained higher in cells subjected to heat stress [ASA(-)HS(+)] until 15 h
compared to control cells. After 24 h heat stress, CryAB expression returned to the same level as
control cells before heat stress. In the ASA(+)HS(+) group, CryAB expression decreased after 1 h and
remained at a low level until 24 h heat stress.

DISCUSSION
Heat stress is a non-specific stressor that can affect the welfare of livestock and even contribute to
death. Pathological lesions, mainly due to necrosis, were observed in the rat myocardium after 40 min
of heat stress in vivo, accompanied by lower CryAB expression, indicating CryAB may play an
important role to protect the mammalian heart against heat stress (Tang, 2014). The aim of this study
was to determine whether CryAB could be induced by ASA and protect the myocardium during heat
stress in broiler chickens using in-vivo and in-vitro models.
Our in vivo expression profiling of broiler chickens revealed 2 h pretreatment with ASA increased the
expression of CryAB before heat stress and during the early stage of heat stress. This reflects the
metabolism of ASA; the half-life of ASA in humans is approximately 2.0 to 4.5 h. Pathological
analysis of the in vivo model further confirmed that pretreatment with ASA to induce CryAB
expression played a critical role to protect the myocardium against heat stress.
The expression of CryAB was not the same in vivo and in vitro in primary chicken myocardial cells. In
vitro, ASA treatment induced lower levels of CryAB than HS in vitro. As previously stated, aspirin
controls fever via the prostaglandin system by irreversibly inhibiting the cycloxygenases. However,
cells in culture do not possess a hormone regulatory system. The main functional region of CryAB is its
a B-crystallin chain, which means it cannot be induced by acid or other stressors like the inducible
Hsps. However, CryAB could not be induced by pretreatment with ASA in primary chicken myocardial
cells in the present study, which could reflect specific differences between the mammalian and chicken
prostaglandin systems.
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Figure 1. Rectal temperature of the chickens myocardial cells during heat stress in vitro
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Figure 3. Pathological changes in the chicken myocardium after different durations of heat stress
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SUMMARY. On-farm mortality of dairy cattle causes financial loss for the farmer and reflects animal
welfare status. The aim of this study was to determine reasons, as well as risk factors, for on-farm
mortality (unassisted death and euthanasia) in Estonian dairy cattle. Data of years 2013 and 2014 for all
cattle from dairy herds in Estonia was collected from the Estonian Agricultural Registers and
Information Board. The dataset included records of 363,380 animals from 2,616 herds. Multivariable
Weibull proportional hazard models with herd as random effect were composed for detecting
significant associations between potential risk factors and on-farm mortality. Data from Estonian
Livestock Performance Recording Ltd was used to determine the reasons for on-farm mortality.

The overall mortality rate (MR) was 6.95 per 100 animal-years. Mortality was highest in male (MR =
55.96, 95% CI 54.53; 57.42) and female (MR = 27.70, 95% CI 26.99; 28.43) calves up to three months
old. The main farmers” stated reasons for dairy cow mortality were ‘Metabolic and digestive disorders’
and ‘Feet/claw disorders’. The main reasons for on-farm mortality among young stock were ‘Metabolic
and digestive disorders’, ‘Respiratory and infectious diseases’ and ‘Other/unknown reasons’. The risk
factor analysis was carried out in three age categories: 0-3 months, 3-24 months and over 24 months.
Estonian Holstein breed was associated with significantly higher risk of mortality compared to
Estonian Red breed cattle in every age group. The hazard of on-farm mortality was significantly higher
for herds with over 400 animal-years compared to smaller herds in all age groups. Regional differences
in mortality hazard were present in the model of young stock over 3 months and adult cattle. Seasonal
differences in mortality rate were present and differed by age groups.

Key words: dairy cattle, mortality, survival analysis

INTRODUCTION

Increasing on-farm mortality among dairy cattle has been reported in several countries (Thomsen et al.,
2006; McConnel et al., 2008). On-farm mortality is associated with economical loss for the farmer
resulting from direct and indirect losses. Also, a higher demand for replacement animals associated
with additional cost on buying and raising offspring is an inherent consequence for such herds.
On-farm cattle mortality is also an indicator of animal welfare (Thomsen and Houe, 2006). Despite of
the availability of registry data, representative overviews over mortality rates in cattle populations of
countries are few (Pannwitz, 2015).

Obijectives of this study were to assess on-farm mortality (unassisted death and euthanasia) in Estonian
dairy cattle and identify risk factors and the frequency of reported reasons of mortality.

MATERIAL AND METHODS

Data was retrieved from the Estonian Agricultural Registers and Information Board (EARIB) and the
Estonian Livestock Performance Recording Ltd (ELPR) for the study period from 1% of January 2013
to 31% of December 2014. A dataset was compiled including data of all animals in Estonian dairy herds
present in the population in the 1% of January 2013, and animals born and imported between 1% of
January 2013 and 31% of December 2014. EARIB data, containing information about the whole dairy
cattle population, was used to calculate mortality rates and to perform risk factor analysis. In order to
describe reasons for each mortality event ELPR data was used.
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The observation period for each individual started from 1% of January 2013 or the date of
birth/importation and lasted until the failure (unassisted death or euthanasia) or censoring (slaughter,
selling or end of the study period). The study population was categorized into three breed categories:
Estonian Holstein, Estonian Red and other breeds. The variable ‘herd size’ was created based on the
number of animal-years in total per calendar year and four categories were made by splitting close to
quartile values: herds with 1-399, 400-899, 900-1499 and more than 1500 animal-years. Counties were
compiled into four regions: Northeast, Southeast, Southwest and Northwest region.

Survival analysis was applied in order to estimate the mortality rate. Multivariable Weibull
proportional hazard models with herd as a gamma distributed frailty effect were composed for
detecting significant associations between potential risk factors and on-farm mortality. Due to different
baseline risk of different age categories the risk factor analysis was done separately in three age
categories: calves aged <3 months, young stock 3-24 months and cattle older than 24 months. Variables
of interest in this analysis were age, category, breed, gender, herd size and region, and all variables
were included in the multivariable model.

Seasonal distribution of mortality was analysed in four age groups: calves aged up to three months,
young stock 3-12 months, young stock 12-24 months and cattle older than 24 months by using survival
analysis. In each age category the observation period of each animal was split at the first day of each
calendar month. Mortality rate was calculated for each month of the two-year study period.

All statistical analyses were performed using STATA MP version 14 (StataCorp LP, College Station,
USA).

RESULTS

The EARIB dataset included in total 363,380 animals from 2,616 herds. During the study period, there
were 26,088 deaths, 600 euthanasias, 60,059 animals were slaughtered, 82,652 were sold abroad, 356
disappeared and 3 animals were slaughtered for diagnostic purposes. A total of 193,622 animals
survived until the end of the study period and were right censored. On-farm mortality rate (MR) per
100 animal-years was 6.95 (95% confidence interval (Cl) 6.87; 7.04).

The main farmers” stated reasons for dairy cow mortality were ‘Metabolic and digestive disorders’
(40.1% of mortality cases) and ‘Feet/claw disorders’ (23.6%). The main reasons for heifer mortality
were ‘Metabolic and digestive disorders’ (43.2%), ‘Respiratory and infectious diseases’ (26.8%) and
‘Other/unknown reasons’ (17.6%). Main farmers” stated reasons for mortality among young bulls were
‘Metabolic and digestive disorders’ (55.2%), ‘Respiratory and infectious diseases’ (23.5%) and
‘Other/unknown reasons’ (13.5%).

Crude mortality rate estimates for female and male cattle are presented in Figure 1. In female cattle the
mortality was highest in young calves under 3 months of age (MR = 27.70 per 100 animal-years, 95%
Cl 26.99; 28.43) and lowest in 12-18 months old heifers (MR = 0.99 per 100 animal-years, 95% CI
0.89; 1.10), after this age category mortality rate increased. In males the MR was highest in the
youngest age group (MR = 55.96, 95% CI 54.53; 57.42). Mortality rate declined in the following age
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categories whereas it was lowest in the oldest age category (>12 months, MR = 2.59, 95% CI 2.29;

30 60
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Mortality rate per 100 animal-years
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M ortality rate per 100 animal-years

2.93).
Figure 1. Crude mortality rate estimates in female (A) and male (B) cattle of Estonian dairy herds by
age group (** P < 0.001 compared to preceding age category)

According to the multivariable calf (<3 months) model an interaction between sex and breed was
present. The highest mortality hazard occurred in Estonian Holstein bull calves (Hazard rate ratio (HR)
=1.97, 95% CI 1.89; 2.05) and Estonian Red bull calves (HR = 1.75, 95% CI 1.59; 1.92) compared to
baseline group female Estonian Holstein calves. There were no differences in mortality hazard between
breeds in female calves. Compared to male Estonian Holstein calves male Estonian Red calves had
significantly lower mortality hazard (HR = 0.89, 95% CI 0.81; 0.97, p = 0.010). Regarding herd size
the mortality hazard was significantly higher in herds with over 400 animal-years.

According to the models for 3-24 months and >24 months old cattle Estonian Red breed cattle had
lower mortality hazard compared to Estonian Holstein breed cattle. There was significantly higher
mortality hazard in animals from herds larger than 400 animal-years compared to smaller herds. The
hazard of mortality was lowest in Southwest region compared to baseline category Northeast region.
Calves aged <3 months had higher mortality hazard in January, February and March in both study
years. Heifers aged 3-12 months had highest mortality rates in August and September both years.
Heifers aged 12-24 months the mortality hazard increased since March 2014 and stayed high during the
second half-year of 2014. Among adult cattle (>24 months) the period with increased mortality rate
was summer (months July to September) 2013.

DISCUSSION
In order to reduce mortality and improve animal welfare in cows it is necessary to put more effort in
prevention of metabolic and digestive tract diseases and feet and claw disorders, which was also
highlighted by a Swedish study (Alvasen et al., 2014). Similarly to previous research (Torsein et al.,
2011; Raboisson et al., 2013) it is important to contribute to the prevention of calf diarrhoea and
respiratory diseases in order to lower the mortality.
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The risk factor analysis identified that Holstein breed was associated with higher mortality hazard
which has also been identified in previous studies (Thomsen et al., 2006; Alvasen et al., 2012). We
identified a higher mortality among male cattle which can be related to biological features and lower
market value (Pannwitz, 2015).

Herds with >400 animal-years differed from smaller ones by having significantly higher mortality
hazard in all age groups. Mortality has been reported to increase with herd size in several studies
(Thomsen et al., 2006; McConnel et al., 2008). An explanation may be that in larger herds individual
attention of animals is reduced and larger herds have different housing conditions and mechanization
compared to smaller farms (Raboisson et al., 2011). Also, herd size is a proxy for many other factors
possibly associated with mortality hazard in cattle. Regional differences in mortality hazard were
confirmed for cattle over three months of age and ‘region’ acted as a confounder in all three models.
Due to the small size of Estonia the climatic conditions are relatively even but herd management
factors may differ by location.

Seasonal distributions of mortality rate differed in the four age categories. Higher mortality in dairy
calves during winter period has been identified in previous studies and it is believed that low
temperature and more intensive spread of infections may lead to higher mortality (Raboisson et al.,
2013). Autumn was a high risk period for young stock but reasons for that are difficult to provide.
Higher mortality rate among cows was observed during summer months. With warm and moist weather
it is plausible that heat stress may affect the resistance of cows and can be a cause of higher mortality
(Bishop-Williams et al., 2015).
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HOW DOES CHANGING THE FEEDING BIN AFFECT COWS’ BEHAVIOUR?
M. Soonberg, D. Arney, T. Kaart, A. Aland

Estonian University of Life Sciences. Estonia

SUMMARY. Understanding the feeding behaviour of dairy cattle in different indoor housing systems
is important to optimize production and welfare. Outdoors, grazing cattle walk about 4 km/day, grazes
about 4- 14 hours within a 24-hour period and lies down for about 9-12 hours (Broom and Fraser,
2007). Monitoring the locomotion of cows can be used to predict oestrus and lameness. And the same
activity monitors can be used to estimate activity and number of feeding visits by cows. In a system in
which cows are grouped and given differential access to feeding bins with different rations, and these
groups change over time, it is important to find out how a change in the ration with a change in the
feeding bin, affects the cow’s feeding behaviour, and if so, for how long. Ice tag activity monitors were
attached to the right hind leg of ten cows. Walking, standing, lying data and health records were used to
record changes before and after a change in the feed ration/feeding bin. Results comparing activity
before and after feeding bin change revealed statistically significant increase in motion index, number
of steps per minute and number of lying bouts per minute (all p<0.001). Comparing the behaviour or
cows followed during the dry period showed statistically significant differences in motion index and
number of steps per minute (p<0.001).

Key words: feeding behaviour, activity, cow
INTRODUCTION

Assessing farm animals’ welfare has become a well-researched field of study. Consumers have become
more conscious about what is happening on farms and most of them prefer products that come from
extensively kept animals.

Welfare assessment is one way for a farmer to understand the bottlenecks to high quality husbandry in
his/her farm and how to overcome them. Assessing welfare effectively is not through the consideration
of one single measure, it is looking at different aspects that affect animal wellbeing in their
environment (Frazer, 1995 reviewed by Fregonesi et al. 2001).

Dairy cow behaviour monitoring has become increasingly important and it is relatively common to
monitor health and welfare on individual basis (Nielsen, 2013). Available techniques include the
Rumiwatch system to monitor feeding, ruminating and activity, Ice Tag Sensors to monitor cows
activity, SCR Heatime, Cow Scout and Smartbow for heat detection and health monitoring and Pro
Calve that gives pre and post calving distress alerts.

One of the bases for improved quality of animal husbandry is a complete knowledge of behavioural
activity (Brzozowska et al., 2014). The level of daily activity of cows has proven to be indicative of
physiological and health status and gives indirect feedback about their comfort and welfare (Tolkamp
et al., 2010 reviewed by Brzozowska et al., 2014). Cows are social animals and often synchronise their
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behaviour. Their behaviour can be affected by fresh feed delivery return from milking, group size,
stocking density and housing system. Cows at a lower stocking density or in smaller groups display
more behavioural synchrony than cows in a larger group (King et al. 2016). When cows change groups
their welfare can be compromised (Pavlenko et al. 2017). “Changes in behaviours such as activity and
resting, can reflect disturbances in a herd, and be related to decreased productivity of the livestock”
(Steensels et al., 2012 reviewed by Brzozowska et al., 2014).

MATERIALS AND METHODS

The study was carried out on Maérja farm in South- Estonia. The farm houses around 250 cows,
including dry cows and young stock, with a zero grazed system. Lactating cows are housed on one side
of the farm and young stock and dried cows are in an adjacent building. Cows were loose housed with
cubicles covered with rubber mattress bedding. A mixture of peat and sawdust was laid on the
mattresses every day to keep them dry. Cows were fed from 30 feeding bins, a total mixed ration ad
libitum that consisted of a grass and clover silage and a compound feed of barley and rapeseed cake
which was fed in portions according to milk yield. Access to water was available all of the time. There
were three feeding groups based on milk yield and each group was delivered from 10 bins. The feeding
groups were for high (first), medium (second) and low yielding cows (third). The last group consisted
of cows who were in preparation for drying off. Feed was delivered additionally at the DeLaval feeding
robot two to three times per day.

Ten lactating cows, three primiparous and seven multiparous, were selected based on those that were
imminently changing their feeding group either from first to the second group or from the second to the
third group. Ice Tag activity monitors were attached to each cows’ right hind leg and data were
downloaded to a laptop by Ice Manager every week. Health data were collected, but the sample cows
did not have any health problems during the time they were monitored.

Cows were monitored for 14 days before and 14 days after group change. Group change meant that the
cows had to find new bins to feed from to assess feed. Each bin had a gate which opened when
triggered by a transponder which was around each cows’ neck. One cow was moved after 14 days of
monitoring straight to the dried off area. This cow and four others monitored previously were
monitored in dried off area for 5 — 14 days. Due to technical problems, the number of steps for one cow
who went straight to the dried off area were not registered. For statistical analyses it was decided to use
her data only when dried off area effect was calculated.

From the collected data the average daily values from minute-based observations were calculated. The
lying and standing times registered in seconds were converted to proportions per minute. Daily average
motion index, number of steps (per minute) and proportion of lying and standing before and after ration
change and at dry period were compared with a general linear mixed model. The right skewed
distributed number of lying bouts per minute was studied with a generalized linear mixed model with
logarithm link function. Both models took into account fixed effects of time period and parity and
random effect of cows. The Satterthwaite approximation for the denominator degrees of freedom was
applied. The results are expressed as least square means with standard errors and the differences are
considered statistically significant at p<0.05.

For each variable two separate analyses were made: 1) consideration of nine cows with data before and
after ration change, and 2) considering five cows (four cows in number of steps analysis) with data also
from the dry period.
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For modelling MIXED and GLIMMIX with SAS 9.4 were used. The figures to describe the behaviour
of single cow at different time periods were constructed with R 3.2.3.

RESULTS

Comparing the behaviour of nine cows 14 days before and 14 days after ration change revealed
statistically significant increase in motion index, number of steps per minute and number of lying bouts
per minute (all p<0.001). There was no single observed change in lying and standing — some cows
tended to lay more and stand less after ration change, while some cows behaved the opposite and some
cows did not change their lying and standing behaviour. On average there was no change in standing
and lying times (p=0.650).

Comparing the behaviour of five cows followed during the dry period revealed statistically significant
differences in motion index and number of steps per minute (p<0.001). The direction of change after
cows went to the dried off area remained the same — the motion indices and number of steps increased.
The average values of motion indices and numbers of steps per minute were lower in the dry period
compared to before and after feeding bin change. No statistically significant differences in mean
number of lying bouts was found. In the dry cow pen, on average, cows stood less and lay more, but
those changes varied by cow and the overall time effect was not statistically significant.

DISCUSSION

Grouping of cows is a normal practise in the dairy industry. After feeding bin change, and after moving
to the dried off pen it took 3 to 5 days for behaviour to return to normal. It corresponds with work
reported by Kondo et al. (1984) and Hasegawa et al. (1997). They found that it took 5-15 days after
social behaviour and locomotion activity return to normal after regrouping or introduction of a new
animal into a group. It was interesting to see that although data values normalised it was evident that
the motion index, number of steps per minute and lying bouts per minute were higher than previously
at the 7", 8" or even 17" day after feeding bin change. It would have been interesting to video record
sample cows and investigate the reasons behind this change.

Von Keyserlingk et al. (2008) monitored cows in mid-lactation before and after they were placed into a
new social group. They found that after the change cows reduced their time spent feeding, time spent
lying down, and time spent allogrooming. We did not video record our sample cows, but lying bouts
data from activity monitors showed no statistical differences for both changes. When changing feeding
bins, but not group, the behaviour of the sample cows differed within groups. This might possibly have
been the result of small sample size and needs to be investigated further.

Cows are diurnal and synchronize their behaviour with their close neighbours (Boyland et al. 2016).
After the automatic feeder has delivered feed, or when they return from milking, most cows feed. Cows
whose ration has just been changed experience more frustration, because they are not able to get access
to their feed from the same bins as before. Those cows who are not so determined to push other cows
away or find another bin will return to the lying area, with their motivation to feed unsatisfied. Others,
who are more determined to get access to their “old” feeding bin will try to push other cows away
and/or by chance find the right bin to which they have access.

In the dried off area there was not enough room for all cows in that pen to feed at the same time.

Bewley et al., (2010) and Lgvendahl and Munksgaard (2016) have found that during the end of

lactation lying times increase. Lying bouts (but not times) decreased in the Lgvendahl and Munksgaard
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(2016) study and did so too in our study. But an increase in lying time was observed only for two cows
out of the five who were removed to the dried off pen.

This study showed that changing feeding place in a group has an effect on the activity of cows and their
welfare. Primiparous cows who had never experienced feeding bin change reacted more strongly than
multiparous cows, because novelty is a strong stressor, especially if a cow is suddenly confronted with
it (Grandin, 1997).
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AUTOMATED ASSESSMENT OF ANIMAL WELFARE INDICATORS IN PIGS
AT SLAUGHTER

L. Blémke, N. Kemper
Institute for Animal Hygiene, Animal Welfare and Farm Animal Behaviour, University of Veterinary
Medicine Hannover, Foundation, Hannover, Germany

SUMMARY

In Germany, farmers are legally obligated to monitor animal welfare indicators. Besides the difficulties
in defining valid animal welfare indicators, the comparable assessment is another challenge. Therefore,
the aim of this study was to develop a commercial automated camera system for the assessment of
animal welfare indicators for pigs in the slaughterhouse. External animal welfare indicators should be
recorded directly in a slaughterhouse with 3,500 — 5,000 slaughtered pigs per day with a newly
developed camera system (CLK GmbH, Minster, Germany). Following welfare indicators were
defined in this project for detailed consideration: Ear necrosis, tail damages, marks and wounds from
chasing and tattooing, and swellings of the joints of front and hind limbs. These indicators were in
agreement with the German Quality Assurance Initiative (QS, Bonn, Germany). The taken pictures
were interpreted by a veterinarian, discussed in a consortium, and used by the manufacturer to develop
a computer program for an automated evaluation of the indicators. Moreover, pictures were taken
manually in the stables to compare the results of the camera and the original condition before
slaughtering. In the next step, the automated results were compared to results assessed by an individual
observer. In this project, the camera based, automated rating system of welfare indicators for pigs in the
slaughterhouse was developed pre-commercially. The system is a powerful tool to support the objective
monitoring of animal welfare, also in large animal numbers, resulting in a better, comparable feedback
both to the farmer and the veterinarian.

This study was generously supported by the QS Wissenschaftsfond.

Key words: Pigs, Slaughter, Welfare

INTRODUCTION

During the last years, animal welfare has received special attention in German animal husbandries.
Based on the German Protection of Animals Act, § 11 Section 8, the farmer has to assess and evaluate
animal welfare indicators directly on the animal within the legally required self-monitoring. Via this
self-monitoring, the demands of § 2, German Protection of Animals Act (for instance adequate feed,
care, and accommodation appropriate to the species) should be complied. In the official explanatory
statement this is commented as follows: “The aim of animal-based self-monitoring is to provide an
assessment of the animal’s well-being based on appropriate indicators such as foot pad health,
mortality rates or organ findings at the abattoir, and to plan and implement improvement measures if
necessary.” The assessment of animal based welfare indicators at the slaughterhouse represents a
particular feasible tool for the retrospective evaluation of the animal’s living conditions due to large
animal numbers and the realization of comparative observations. However, if assessed by individual
observers, the amount of work and the subjectivity of the results represent major problems. In a study
at poultry slaughterhouses, significant variations in the evaluation results of broiler feet were found
between different experts (Habig, 2013). In order to guarantee consistent, comparable and objective
results, food pad condition as welfare indicator is assessed at most larger poultry slaughterhouses in
Germany via camera-based monitoring-systems by now. The question arose if such a system can also
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be developed and implemented for pigs as well. Therefore, the aim of this study was to test a camera-
based rating system for the automated and standardized assessment and documentation of animal
welfare indicators in pigs.

MATERIAL AND METHODS

To realize the mentioned aim, a pilot study on the automated assessment of welfare indicators in pigs at
slaughter was initiated in summer 2015. Main emphasis was laid on the indicators ear lesions, tail
lesions and swellings in joints, based on the recommendations of another pilot study on findings at
slaughter, resulting in the guidelines ,,Leitfaden Befunddaten in der Schweineschlachtung“(QS, 2017).
On the participating abattoir, approximately 4,500 pigs are slaughtered daily. The monitoring system
(CLK GmbH, Altenberge, Germany) consists of six cameras, taking pictures of the hind legs, the back,
and the head and to lateral pictures per pig, respectively, against a blue background. The system was
installed after the processes of bleeding, scalding, de-bristling and flame-scarfing. A schematic side-
view of the system is represented in Figure 1.
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Fig. 1: Side view of the automated rating system (CLK GmbH)

In the developing phase, the system was optimized with regard to the individual assignment of the
pictures and findings to each animal. After calibration and parallel assessments by experts,
specifications for the defined indicators and the development of respective algorithms, findings were
detected automatically. After the developing phase, the system was able to detect the welfare indicators
tail lesions and to mark noticeable problems with red circles (Figure 2). Moreover, ear lesions and joint
changes, for instance swellings, were detected. With regard to joint changes, discussions with experts
regarding the definition of this indicator are planned in the next step
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Abb. 2: Marking of the indication ,.tail lesion* by the automated rating system (Picture: CLK GmbH)

After the intensive developing phase, sensitivity (true positive rate) and specificity (true negative rate)
were calculated based on a comparison of pictures. Moreover, a comparison of the assessed findings by
the system and by individual experts took place on several dates. The system runs on every slaughter
day and monitors tail and ear lesions. Pictures are saved for further evaluation and documentation. The
rate of non-evaluable pictures, for instance based on carcasses hanging askew, is determined as avoid-
rate.

RESULTS

Sensitivity and specificity were calculated at three test days as documented in Table 1.

Tab. 1: Sensitivity and specificity of the indicators ear and tail lesions based on pictures from three test

days
sensitivity / specificity
indicator ear lesions
Tag 1 (n=3,974) 77.1% /99.3%
Tag 2 (n= 3,560) 84.0% / 97.5%
indicator tail lesions
Tag 3 (n=3,560) 100% / 99.9%

Based on the lesions detected by the system, various evaluations can be performed, for example a
comparison of data based on single slaughter dates, as documented in Table 2. Within six days, the
prevalence of ear lesions varied between 8.6% and 15.5%, and of tail lesions between 0.6% and 1.3%.
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Tab. 2: Prevalence of ear and tail lesions on six consecutive slaughtering days (N= number of
evaluated pictures)

prevalence indicator ear lesions indicator tail lesions
day 1 (n=4,489) 9.1% 1.3%
day 2 (n=4,206) 10.9% 0.6%
day 3 (n=4,226) 9.5% 0.8%
day 4 (n=3,697) 15.5% 1.0%
day 5 (n=4,251) 8.6% 1.3%
day 6 (n=4,193) 11.4% 1.3%
total (n=25,062) 10.7% 1.1%

The avoid-rates in the considered period differed daily, too. For the indicator ear lesions they varied
between 4.3% and 6.7%, and for tail lesions between 1.9% and 2.9%. This rate should be further
reduced.

DISCUSSION

The automated assessment system was implemented successfully for the welfare indicators ear and tail
lesions at the test slaughterhouse. The system is very suitable for the daily use. As shown for the joint
lesions, besides the technical development, the definitions of indicators and thresholds are of special
importance. With regard to the amount of assessed data, a huge variety of different analyses is possible.
The system is open for further indicators, e.g. indicators of inappropriate chasing. After the previous
operating experience with the automated recording system, the prevalence of ear and tail lesions differs
considerably depending on the animal batches, and origins, respectively. For comparison, the system
should be installed in several abattoirs, and, moreover, the thresholds, especially for lesions and
swellings in the joints, have to be discussed critically and to be standardized, in the best case.
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ASSOCIATIONS BETWEEN DRIVING ACTIONS AND ANIMAL STRESS IN
MOBILE SLAUGHTER OF CATTLE

Jan Hultgren, Charlotte Berg, Bo Algers
Department of Animal Environment and Health, Swedish University of Agricultural Sciences (SLU),
Box 234, SE-532 23 Skara, Sweden

SUMMARY. Rough handling at slaughter can affect cattle welfare negatively. Aiming to study
associations of stress-related animal behaviours and time intervals for driving, stunning and sticking
with stockperson driving actions, we made initial observations at a commercial mobile slaughter plant
(Hélsingestintan AB, Sweden) on 11 days at nine Swedish cattle farms. The stun box and slaughter
unit were housed in a truck trailer. Animals were driven 2.4 to 5.6 m from an inspection pen to the stun
box by farm staff (55%), plant staff (13%) or both (32%). Stunning was carried out using a cartridge-
driven penetrating captive bolt gun. Data were collected from 183 animals (135 beef and 48 dairy
breed) through direct continuous observations. For each animal, the numbers of stress behaviour bouts
in driving lane and stun box were recorded separately. Twenty-one driving actions involving physical
interaction were observed, counting the total number of bouts per action, as well as the number of
stockpersons driving. Associations were assessed using Spearman rank correlation for 18 driving
actions that were observed in at least one animal. Most associations were found for stress behaviours
during driving and time in driving lane, which were positively correlated with patting using hand or
tool, pressing using hand, tail twisting and using electric goad, typically producing rho values of 0.20 to
0.46. Seventeen percent of the animals were not subjected to any driving action and 37% displayed no
stress behaviour during driving. Time in stun box and from stunning to sticking were negatively
correlated with patting with hand (rho -0.35 and -0.20, respectively). This study indicates moderately
strong associations between stress-related behaviours during driving and forceful driving actions by
stockpersons at mobile slaughter. Analyses of additional data including comparisons with conventional
large-scale slaughter will follow.

Keywords: Cattle, Mobile slaughter, Stress

INTRODUCTION
Slaughter inevitably exposes production animals to risks of poor welfare. Although efforts have been
made to reduce suffering, most farm animals still experience considerable stress shortly before
slaughter (Warriss 1990; Cockram & Corley 1991), which may compromise their welfare. Pre-
slaughter stress may also reduce meat quality due to depletion of glycogen reserves in the muscles
(Ferguson & Warner 2008; Warren et al. 2010; Friedrich et al. 2014). In many countries industrialised
slaughter undergoes structural changes towards fewer and larger plants, resulting in longer transport
distances and increased line speed. This may pose additional threats to animal welfare, increasing the
need for well-designed slaughter facilities and proper routines to reduce animal stress (Grandin 1996).
Small-scale and farm-based stationary or mobile slaughter may have the potential to reduce animal
stress, by shortening or eliminating the transport and the exposure to an unfamiliar environment, and is
also associated with lower line speed. A mobile abattoir is a self-contained slaughter and cooling unit
which can be moved between farms where animals are reared for slaughter. The effects of mobile
slaughter on animal welfare have not been systematically studied before. In 2013 and 2014, a Swedish
company (Halsingestintan AB, Jarvsd, Sweden) developed a mobile unit for commercial slaughter of
large cattle in Sweden. We aimed to assess the potential for the development of good animal welfare
and meat quality in cattle slaughter, by studying associations of stress-related animal behaviours and
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time intervals for driving, stunning and sticking with stockperson driving actions in mobile cattle
slaughter.
MATERIAL AND METHODS

Data were collected in connection with slaughter at the mobile abattoir of Halsingestintan at nine farms
on a total of 11 days during February to September 2016. The abattoir had a capacity of slaughtering
approximately 35 head a day. Stun box and slaughter unit were housed in a truck trailer. Stunning was
carried out using a cartridge-driven penetrating captive bolt gun, with cartridges adapted to animal size.
The study occasions were spread out in time as evenly as possible but otherwise chosen with regard to
practical feasibility. At each occasion as many animals as possible were studied, resulting in a
reasonably representative sample of 8-21 animals per study day and 8-38 animals per farm, totally 183
cattle. All animals had been kept on the respective farm for at least 48 h prior to slaughter.

Observations were made during driving from a portable veterinary inspection pen to the stun box
(2.4 to 5.6 m, pipe-fence sides), in the stun box and until sticking. All data were collected by two
research technicians, one observing the animals up to the stun box and the other one carrying out all
remaining observations. For each animal, direct observations were made of number of physical
stockperson action bouts at driving, time for driving (from leaving the inspection pen to entering the
stun box), time in the stun box (until first shot), time from stunning (last shot) to sticking, number of
shots, and number of animal behaviour bouts during driving and in the stun box. Driving actions were
categorised as touching, patting or hitting hind part or front part, restraining, pulling or pushing using
the hand or a tool, tail twisting, kicking, pricking, hitting with gate, electric prodding, yelling/whistling
or creating noise by hitting fittings, as well as number of stockpersons driving. Animal behaviours were
recorded during driving and in the stun box separately and categorised as tiptoeing, running, backing,
turning, mild slipping, severe slipping, falling, kicking, charging, struggling, freezing, vocalising,
eliminating, and exploring. Showing one or more of these behaviours, excluding exploring, was
classified as ‘stress behaviour’.

Associations between the number of bouts of different driving actions and the total number of
stress-related animal behaviour bouts, during driving and in stun box separately, were analysed by
Spearman rank correlation. Likewise rank correlations were estimated between the number of driving
action bouts and the time for driving, time in the stun box and time to sticking. Due to the large number
of tests (90), we applied a 1% significance level.

RESULTS
The studied animals were of beef (74%) or dairy (26%) breed, between 8 and 178 months of age. They
were classified as young bulls (54%), steers (17%), heifers (23%) or cows (6%). No calves or adult
bulls were included. Driving was carried out by farm staff (55% of animals), abattoir staff (13%) or
both (32%). The weather conditions were sunny or partially cloudy when 55% of the animals were
observed, and overcast or rainy in the rest of the cases, with temperatures ranging from -9 to +27 °C.
Forty-eight percent of the animals were driven by one person, 41% by two, 9% by three and 2% by
four persons. Totally, 83% were driven using either the hand or a tool, and the number of driving
actions per animal varied between 0 and 221 (mean 15.2, median 5 actions). The highest frequencies of
driving actions per animal were recorded for patting with hand on hind part (maximum 129 actions per
animal), patting with tool on hind part (112) and touching with hand on hind part (79). Violent actions
in the form of kicking, pricking and hitting with gate were not observed. Inappropriate actions,
including hitting any part of the animal with or without a tool >5 times, electric prodding >5 times, or
tail twisting, were observed in 38 animals (21%). The time for driving from the inspection pen to the
stun box was between 0:05 and 18:41 min (mean 183, median 48.5 s). The time in the stun box prior to
stunning was between 0:08 and 2:08 min (mean 35, median 27 s). The time from stunning (last shot) to
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sticking ranged from 0:24 to 3:22 min (mean 98, median 96 s). Young bulls had the longest driving
times and cows had the longest times from stunning to sticking, while the times in the stun box did not
vary substantially between animal types. Eighteen animals (10%) were reshot, of which one animal
four times (3:17 min first to last).

During driving, the total number of stress-related behaviour bouts per animal ranged from 0 to 31
(mean 4.3, median 2 bouts), and 67 animals (37%) displayed no such behaviours at all. In the stun box
the total number of bouts per animal ranged from 0 to 14 (mean 2.3, median 2 bouts), whereas 9
animals (5%) displayed no such behaviours. The highest frequencies of stress behaviour bouts per
animal were seen for backing (maximum 14 bouts per animal), turning (12) and vocalising (10) during
driving, and turning (6), mild slipping (5) and vocalizing (4) in the stun box. For all actions and
behaviours observed, the distribution of bouts per animal was heavily positively skewed. There was a
significant but weak positive correlation (rho=0.20-0.40) between several types of actions and stress
behaviour during driving (no. of persons driving; touching or patting hind or front part with hand;
pushing with hand; patting hind or front part with tool; hitting front part with tool; tail twisting; and
electric prodding), but not in the stun box. There was also a weak to moderate (rh0=0.21-0.46) positive
association of some types of actions with driving time (most of the mentioned actions), but not with
time in stun box or sticking time; instead negative correlations were found of patting with hand with
time in stun box (rho=-0.35) and time to sticking (-0.20), and of pushing and tail twisting with sticking
time (-0.21 and -0.20, respectively).

DISCUSSION
In total 83% of the cattle slaughtered at a Swedish mobile abattoir received one or more of the recorded
stockperson driving actions, and 95% displayed one or more of the recorded behaviours indicative of
negatively affected animal welfare. Inappropriate actions were observed in relation to at least a fifth of
the animals. Six percent of the animals received electric prodding, which is within the range usually
seen at Swedish slaughterhouses.

Hitting with or without a tool is not an uncommon way to drive cattle at slaughter plants.
However, current Swedish legislation prohibits forceful hitting just as it prohibits tail twisting and
excessive electric prodding. Crowding can result from a suboptimal driving race design. If many
animals move backwards, as observed in this study, or refuse to move forward it might be because they
are distracted by e.g. light reflections, shadows, conspecifics or persons entering the flight zone in front
of the point of balance (Grandin 2007).

For several driving actions, we found weak correlations between the number of action bouts per
animal and the total number of stress-related animal behaviour bouts in the same animal during driving,
but not in the stun box. Similarly, Hultgren et al. (2014) found several weak correlations, but no strong
ones, between individual driving actions and individual animal behaviours, which they argued might
suggest that plant design or events not aimed directly at the animals, such as disturbances close to the
driveway, are more important for animal welfare than stockperson-animal interactions. Taken together,
our results reveal a moderately strong association between forceful driving and stress-related animal
behaviours during driving.

Clearly, short handling times and few negative stockperson-animal interactions are generally
beneficial for animal welfare. Improper plant design will probably result in long handling times and
high counts. On the other hand, a low line speed means fewer stockperson actions and animal
behaviours associated with poor animal welfare per time unit because the animals are less stressed,
although the total handling times will be longer. Some animals were patted many times, representing
fast sequences of repeated mild actions, which is in accordance with the observations of Hultgren et al.
(2014). It is unclear whether or not the stockpersons carried out these actions deliberately, or if they
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acted habitually or even unintentionally. Overall, the time from stunning to sticking was unacceptably
long, and in single cases exceptionally long, which may be explained by inappropriate stun box design
and difficulties to shackle stunned animals rapidly enough.

Ten percent of the animals were reshot, which is consistent with Atkinson et al. (2013). In other
countries, studies of cattle shot with penetrating bolt weapons have reported 9 to 32% of the animals
being incorrectly stunned (Gregory et al. 2007; Gouveia et al. 2009; von Wenzlawowicz et al. 2012).
Inadequate bolt stunning probably has a major negative impact on animal welfare (Grandin 1998;
Gregory & Shaw 2000). In this study, however, we did not evaluate stun accuracy or stun quality per
se, hence the reshoots were made on the initiative of the abattoir staff only.

These results are preliminary and definite conclusions can therefore not be drawn. However, the
results indicate that forceful driving to the stun box at mobile slaughter of cattle is associated with
increased animal stress and a long driving time, and to some extent with a shorter time in the stun box
and until sticking. Further analysis of these and additional project data should include estimation of the
variation in driving routines between stockpersons, the influence on driving actions and animal
behaviour of extraneous factors like farm conditions and weather, animal factors like breed, sex, age,
earlier experience, level of excitation when driving starts, and interaction between animals that are
handled together, as well as comparisons with conventional large-scale slaughter.
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AMMONIA REDUCING MICROBIAL-MINERAL LITTER ADDITIVE FOR
POULTRY MANURE TREATMENT
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SUMMARY. The aim of our research was to invent an effective and innovative microbial-mineral
litter additive (MMLA) which can control ammonia (NHs) emission from poultry production. The
MMLA was developed at Lodz University of Technology. Heterotrophic bacteria in a powder form
were embedded on a mixture of perlite and bentonite (mineral carrier, MC). The MMLA and MC were
mixed with laying hens manure under laboratory conditions and effectiveness in mitigation of NHs
emission was demonstrated. The NH3z concentration in the manure headspace air samples was evaluated
using spectrophotometric method. The NHz reduction rate for MMLA (20 g of MC + 5 g of bacteria
powder per 500 g of manure) after 48 h and 96 h was on the level of 71 and 29%, respectively, while
the concentration of NHs in air samples collected from the control group was about 115 mg-m= on
average.

Key words: Ammonia, Poultry, Manure, Litter, Additive

INTRODUCTION

Poland is the biggest poultry meat producer in the EU. Unfortunately, growing poultry production is
strongly linked with livestock odor emission. Main source of odor annoyance is poultry manure, which
emits numerous volatile odorous compounds, mainly ammonia (NHzs). Thus, there is a strong need to
develop efficient and inexpensive method for mitigation of emission of odorous compounds of
livestock origin, including ammonia. There have been many studies on methods for mitigating
emissions of livestock odor but most of it focus on the swine production [Maurer et al., 2016; Ubeda et
al., 2013]. There have been some evaluations of bacterial additives [Borowski et al., 2010; Matusiak et
al., 2015], mineral additives [Czyz et al., 2013; Opalinski et al., 2009; Pillai et al., 2012] or air
filtration, [Cai et al.,, 2007; Opalinski et al., 2010] in mitigation of emission from poultry manure,
however, those methods are less widely investigated in general. Thus, the aim of the study was to
evaluate the effectiveness of the innovative MMLA in mitigating NHs from poultry manure, under
conditions simulating a typical poultry house environment (air temperature, ventilation rate, stocking
density, and amount of manure generated).

MATERIAL AND METHODS

The MMLA was developed at Lodz University of Technology. Six strains of heterotrophic bacteria:
Pseudomonas fluorescens (LOCK 0961), Bacillus subtilis (LOCK 0962), Bacillus megaterium
(LOCKO0963), Leuconostoc mesenteroides (LOCK 0964), Enterococcus faecium (LOCK 0965) and
Streptomyces rutgersensis (LOCK0967), were embedded on a mineral carrier (mixture of perlite and
bentonite). The procedure of preparation of microbial-mineral litter additive is patent protected (Polish
patent no. P393863).

The MMLA was mixed with nearly fresh laying hens manure in order to reduce the emission of
NHs. The trials lasted for 96 h and consisted of six glass treatment containers (220 cm?® of surface area)
filled with 500 g of manure (10 mL of water per 100 g of manure were added to prevent the manure
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from drying out and to facilitate manure homogenization). Two of the containers were randomly
assigned to the control group (only manure inside), the other two contained the manure and 25 g of
MMLA, and the last two contained corresponding amount of MC, to evaluate the influence of the
mineral carrier alone. Concentration of bacteria powder in the MMLA for each trial was 20% (5 g of
bacteria powder and 20 g of MC per 25 g of the MMLA). All the containers were kept under aerobic
conditions with the air flow over the manure at the rate of ~1 L-min*. Air flow was generated by
portable aspirators. During sampling, separate aspirators were used and the manure headspace air was
pumped through washers, containing 0,1 M H2SO4, for 5 minutes with the same flow rate (~1 L-min™).
Ammonia concentration in the manure headspace was measured 48 h and 96 h after application of the
MMLA. The content of NHs was determined according to Polish standards using a UV-3100 PC
spectrophotometer (VWR International, Leuven, Belgium).
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Figure 1. Laboratory-scale system for measuring ammonia emissions from poultry manure. Inlet air
was passing through odor filtering cartridges, assuring that clean air is entering the system. Properly
working washers at the inlet were ensuring tightness of the system. Manure and the treatment groups
(MC, MMLA) were kept in glass containers, with weighted lids, placed on the hot plate (30 °C).
Aspirators were sucking the air from over the manure and pumping it through washers with H>SOj in
order to absorb NHs.
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RESULTS

The MMLA treatment reduced NHs concentration in the manure headspace air by 71% and 29%,
respectively 48 h and 96 h after the application (n=4). The MC treatment increased the NHs
concentration by 29%, both after 48 h and 96 h (n=4).
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Figure 2. Percentage of NHs reduction, 48 h and 96 h after application of used treatments. Values
above the bars indicate NH3 concentration measured inside the containers from the control group.

DISCUSSION

The research showed that investigated dose of the MMLA (25 g per 500 g of the manure) containing
20% of the bacteria powder (5 g of bacteria per 500 g of the manure) is effective in the NHz emission
mitigation. Evaluated reduction of the NHs, in comparison to the previous research [Matusiak et al.,
2016], is on a higher level, however, the treatment efficacy is relatively short, considering that the level
of NHz reduction dropped by ~40% between 48 h and 96 h after the application of the treatment. The
fact, that use of the MC alone resulted in the increase of NHs content requires further investigation.
Research on a bigger scale and for a longer period of time during intensive poultry production is
necessary, together with economic analyses which will also be needed to estimate full scale application
costs.
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OCCURRENCE OF CLAW LESIONS IN BEEF SUCKLER COWS IN
GERMANY

K. Gillandt!, N. Kemper?

Institute for Animal Hygiene, Animal Welfare and Farm Animal Behaviour,
University of Veterinary Medicine Hannover, Foundation, Germany

SUMMARY. Poor claw health is one of the most common causes of animal losses in German dairy
cows. However, the claw health of beef suckler cows has received little attention so far. In the
presented study the health status of the claws of Angus cattle was examined in four farms in Germany
to gain further knowledge about claw disorders in extensively kept beef cattle. The farms were located
in four representative regions in Germany, from Bavaria up to the Baltic coast region. The cows and
their offspring were kept on extensively used pastures during the summer months (April-October) and
in stables on straw, fed with hay and silage in the winter months (November to March). The animals of
each farm had constant access to mineral feed. The age of the cows varied between first and 10th
lactation. Group sizes were between 23 and 225 animals. In total, claws of 312 cattle were scored
during the annual claw trimming appointment on each farm, were a professional claw trimmer fixed the
cows in a claw trimming chute. The claw health was scored by a single observer using a modified
version of the ICAR- Claw Health Atlas. First results revealed that 44 % of the scored cows showed
completely intact claws, 1% of the animals were diagnosed with claw ulcer, 2% with double sole, 16%
with claw tips broken off, 10% with scissor claws, 9% with horn fissures and 22% with white line
disease. Three % of the animals were diagnosed with both, white line disease and horn fissures. This is
the first study dealing with claw lesions in Angus suckler cows on a broad data base in Germany.
Scoring will be repeated in winter 2016/17 to increase sample size.

Key words: claw health, beef suckler cow, Angus

INTRODUCTION

Poor claw health is one of the most common causes of animal losses in German dairy cows, reducing
the productivity due to lower feed and water intake which results elongated laying periods as a result of
painful disorders. In addition to the economical impact, poor claw health is also known to be a welfare
issue. In other countries such as Canada (Clark, 2004) or Norway (Fjeldaas, 2007) incidence of claw
health issues in beef cattle have been reported whereas claw health of beef suckler cows in Germany
has received little attention so far. In the presented study, non- infective claw lesions were examined at
Angus cattle farms in Germany, between Bavaria and the Baltic coast region, to gain further knowledge
about claw disorders in extensively kept beef suckler cows using a modified version of the ICAR Claw
Health Atlas (ICAR 2015).

MATERIAL AND METHODS
The claw health of 312 adult beef suckler cows was examined at four German Angus breeding farms
(A-D). Scoring was done at the annual claw trimming appointment by a single qualified observer, as
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part of the standard claw trimming procedure. The study was conducted during the winter months from
November 2015 to March 2016. A second observation is currently in process, though the analysis is not
completed yet. All animals were kept on extensively used pastures during the summer months (April to
October) and in stables on straw, fed with hay and silage in the winter months (October to April). All
animals had constant access to mineral feed. The age of the cows varied between first and 10th
lactation, the age of the bulls between one and SiX years.
The Number of investigated cattle in the scored group per farm varied between 23 and 225 (An=27,
Bn=36, Cn= 23, Dn= 225) including all animals due for claw trimming on the days of the observation.
Using a modified version of the ICAR Claw Health Atlas focus at scoring was put on the following
diagnostic findings: Scissor claws (SC), Corkscrew claws (CC), Claw ulcer (CU), White line fissures
(WLF), Double Sole (DS), Horn fissures (HF). As an additional parameter, “Claw tips broken off”” was
observed. This parameter is not part of the ICAR Claw Health Atlas. Cows were considered to be
positive for a clinical symptom if it was found on at least one claw of the animal. Symptoms were
assessed as 0= no finding, 1= finding on at least one claw. Data were analysed using Excel (Microsoft)

RESULTS

Table 1. Claw disorders of n=312 beef suckler cows at four German farms scored during claw
trimming using ICAR nomenclature

n animals % animals
Claw disorder affected affected
Corkscrew claws (CC) 35 12.5%
Scissor Claws (SC) 31 9.9%
Ulcer (V) 4 1.3%
- Sole Ulcer (SU) 3 1.0%
- Bulb Ulcer (BU) 0 0%
- Toe Ulcer (TU) 1 0.3%
- Toe Necrosis (TN) 0 0%
White line disease (WLD) 70 22.4%
- White line fissures (WLF) 70 22.4%
- White line abscess (WLA)* 1 0.3%
Horn fissure (HF) 27 8.7%
- Axial horn fissure (HFA) 4 1.3%
- Horizontal horn fissure (HFH) 3 1.0%
- Vertical horn fissure (HFV) 21 6.7%
Double sole 7 2.2%
Claw tip broken off 50 16.0%

*One animal affected by WLA as well as WLF

The prevalence for WLD (22.4% of all scored animals) was highest in the observed population,
prevalence for CU (1.4% of all scored animals) was lowest. For more detailed information see Table 1.
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The levels of parameter occurrence varied between the farms. Results are presented in figure 1-3.
While scissor claws were found at Farm B and D, corkscrew claws were found on each farm (Figure 1).

Prevalence of SC and CC

25%
20%
15%
10%
5%
0%

I%

sc | cc

Figure 1. Prevalence of scissor claws (SC) and corkscrew claws (CC) claws
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Figure 2 and 3. Prevalence of white line disease (WLD) and horn fissures (HF)

Ulcers were only found on farm B (n=1; 2.78% of the scored animals of farm B) and D (n=3; 1.33% of
the scored animals of farm D). Double soles were found on farm C (n=1, 4.35%) and D (n=6, 2.6%).

DISCUSSION
WLF (22.4%), Double Soles (2.4%) and Claw Ulcers (1.3%) are considered laminitis associated claw
disorders. The multifactorial pathogenesis of laminitis includes metabolic dysfunction as well as
mechanic overload of the claws. Long claws, thin soles or leg trait deficiencies may favour the
development of this non infectious inflammation of the claw corium. The findings indicate that chronic
laminitis present not only in German dairy herds kept intensively in stables on slatted floor, but also in
German beef suckler cowherds kept on straw with permanent access to a pasture in the summer
months. This might be one of the reasons for the prevalence being distinctly reduced in beef suckler
cow herd compared to dairy herds. WLD was the most frequently observed disease in the presented
study, which coincides with the findings of Schopke et al. (2013) who found WLD to be one of the
most frequent claw disorders in German dairy cows. CU, which are considered to be one of the most
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severe claw health issues of diary cows, were only found in 1.4% of the observed beef suckler cows.
The same was found for Sole haemorragia. With a prevalence of 4.2% this sign of laminitis is clearly
distinguishable from findings in German milk cow herds (57.3% Schopke et al. 2013). CC and SC
show a clearly genetic predisposition within the present study, 12.4% of the observed animals showed
CC. Other then countries like Norway, the German routine breeding evaluation does not include
genetic testing for such diseases. Cases of SC were found in half of the examined herds, 9.9% of the
observed animals. As malformed claws can lead to lameness and an associated reduction in
productivity a genetic surveillance could be beneficial in the future. Correlations between claw shape
and claw lesions were not found to be significant (Fjeldaas et al. 2004). The ICAR Claw Health Atlas
was modified by adding the parameter “claw tips broken off”. Claw tips can break off as a result of a
trauma, poor hoof quality due to malnutrition or chronic laminitis, among other reasons. In order to
reveal possible correlations between overgrown claws and broken off claw tips, additional measures of
the size of the claws before trimming could be advantageous. Such measures will be included in a
second scoring period collected during winter 2016/2017 (data not presented here). In case of a
positive correlation, the percentage of broken claw tips might suggest an optimal timeframe between
claw trimming appointments. Vertical fissures were recorded in 8.7% of the scored cows, which is less
than the average findings of western Canadian beef cattle herds, where about 20% of the animals are
affected (Solano et al. 2015). Pathogenesis is not completely known. According to Clark (2004), the
age of the animal, dehydration of the horn, claw size and mechanical stress are known risk factors. 44%
of the inspected cattle showed completely intact claws in winter 2015/2016. Information recorded at
claw trimming is used to improve breeding traits for dairy cows (Gernand et al. 2013). Comparable
data in beef suckler cows clearly provides potential to also improve breeding traits. Further studies are
needed to investigate the claw health issues of beef suckler cows on a wider scale (for instance by
analysing data recorded by professional claw trimmers). Additionally, giving the standardized
prevalence for the different diseases might help to reveal management problems and therefore could be
used as an important indicator for animal welfare.
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Dairy cow daily time budget as an indicator of welfare, health and biosecurity
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SUMMARY. Dairy cows need to be provided certain environmental requirements to support their
natural behaviour, well-being, optimal productivity, fertility and health. The housing environment must
provide each cow with unhindered access to feed, water, and a comfortable resting area. The
interactions among feeding, resting and rumination are critical to the cow comfort. A free-stall housed
dairy cow has six key daily activities. She needs time for eating, lying and resting, social interaction,
ruminating, drinking and time spending outside the pens included milking. The aim of the study was to
determine dairy cows’ daily time budget during the one year monitoring. We analysed 24-hour basic
daily activities collected from 96 dairy cows housed in three free stall barns in three farms. The
observed parameters were evaluated by Statistica software (non-parametric tests). During our
monitoring we found the following structure of daily activities: eating 4.5 hours/day (range 3 — 6)
(obviously from 9 to 14 meals/day), lying and resting in the boxes 12.6 hours/day (range 12 to 14),
spent 2.4 hours/day (range 2 — 3) in social interaction, ruminate (in standing and lying position) 8.2
hours/day (range 7 — 10), drinking 0.5 hour/day (range 0.2 — 1.5) and 2.6 hours/day (range 2.5 - 3.5)
spending outside the pen for travel to and from the parlour, milking. Cows housed in free stall facilities
on concrete floors require a minimum of 12 hour/day of rest in a comfortable stall. When their time
budget is challenged through increased time out of the pen milking, overstocking, poor stall design,
heat stress and prolonged time spent in lock-ups, the primary outcome is increased health problems
(lameness, etc.). Competition at feeders leads to increased displacement and reduced time designated
for eating. The time budget — the allocation of time to different activities - can vary considerably
depending on the environment, management and status of the cow. Only the environment that allows
natural resting and feeding behaviour forms the foundation of dairy cow well-being and optimal
performance.

Key words: Dairy cows, daily time budget, indicator

INTRODUCTION

Environmental conditions consist of structural, climatic and social factors for cows. Structural
environment is constituted to dry, clean, soft and proper sized shelter areas in which animals spend
their daily time without stress. Climatic environment consist of climatic conditions of the area in which
animals take shelter. Social environment represents groups of animals formed according to social
properties of them and group size (Uzal and Ugurlu, 2010).

The cow’s management environment influences her ability to practice her natural time budget
behaviours (Grant, 2012). Dairy cows have environmental requirements to support natural behaviour,
well-being, optimal productivity, fertility and health. Cows will spend between 4.2 and 6.5 hours per
day eating, 7.7 to 9.6 hour per day ruminating and have 10-17 rumination periods per day (Albright,
1993). The housing environment must provide each cow with an easy access to feed, water, and a
comfortable resting area. A clean, dry and comfortable resting place is associated with greater resting
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time, better health and improved productivity. The economic benefits of increased stall comfort include
a lower cull rate, increased milk production and a decrease of somatic cell count (Scully, 2016).
Changes in the behavioural activity of farm animals are widely used as welfare indicators (Muller and
Schrader, 2003) and to investigate animal production parameters (Phillips and Rind, 2001).

The interactions among feeding, resting and rumination are critical to the cow comfort. A free-stall
housed dairy cow has six key daily activities. Dairy cows need time for eating, lying and resting, social
interaction, ruminating, drinking and time spending outside the pens included milking (Grant, 2012).
The aim of the study was to determine dairy cows’ daily time budget during one year monitoring.

MATERIAL AND METHODS

We analysed 24-hour basic daily activities collected from 96 dairy cows (on the 2 — 7 parity) housed in
three free stall barns in three farms during the one year period of observing. The housing system was
the same in all farms — group housing in pens for 24 — 36 cows with straw bedded cubicles, feeding
system - total mix rate two times a day, the average length of the feeding place for one cow was 56 cm
(ratio 1.5: 1), watering system was based on two water bowls (volume 100 — 150 1) which were
installed in every pen, dairy cows were being milked in a stationary milking parlour twice a day. Daily
cows’ activities (eating, lying, rumination, drinking, moving) were recorded by pedometers and
vitalimeters installed on cows legs and necks and camera recording the pens space during the 24 hour
periods. The milk production data were recovered from the milking parlour software. Health state
condition data were obtained from veterinary evidence of records. The observed parameters were
evaluated by Statistica software (non-parametric tests).

RESULTS

The median of time and range which spent observed animals performing each of six key behaviour
activities is shown in Table 1.

Table 1. Typical daily time budget for lactating dairy cow.

Activity Mean (hours per day) Range (hours per day)
Eating 4.5 3.0-6.0

Lying in boxes and resting 12.6 12.0-14.0
Social interaction 2.4 2.0-3.0
Rumination 8.2 7.0-10.0
Drinking 0.5 0.2-15
Outside pen (traveling,milking) 2.6 25-35

During our monitoring we found the following structure of daily activities: eating 4.5 hours/day (range
3 — 6) (obviously from 9 to 14 meals/day), lying and resting in the boxes 12.6 hours/day (range 12 to
14), spent 2.4 hours/day (range 2 — 3), social interaction (amount of time that a cow spends walking
around or interacting - grooming, exercising, licking - with other animals around her), ruminate (in
standing and lying position) 8.2 hours/day (range 7 — 10), drinking 0.5 hour/day (range 0.2 — 1.5) and
2.6 hours/day (range 2.5 - 3.5) spending outside the pen for travel to and from the parlour and milking.

A major role in cow health and productivity plays the resting and standing time. Cows housed in free
stall facilities spent daily the largest time period on lying in boxes and resting in a comfortable stall.
The second largest time period was rumination followed by eating. The cattle reduced lying time and
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increased standing and feeding time during the observing in winter climatic condition. In spring and
autumn climatic periods our observed cows preferred lying instead of walking.

When their time budget is challenged through increased time out of the pen milking, overstocking, poor
stall design, heat stress and prolonged time spent in lock-ups, the primary outcome leads to increased
health problems (lameness, etc.). Competition at the feeders leads to increased displacement and
reduction of times for eating. In order to maintain optimum level of daily water consumption, two
water tanks should be located in each pen and cleaned once per day.

DISCUSSION

The time budget — the allocation of time to different activities - can vary considerably depending on the
environment, management and status of the cow. Only the environment that allows natural resting and
feeding behaviour forms the foundation of dairy cow well-being and optimal performance. According
to Grant and Albright (2001) dairy cows spend 3 to 5 hours per day feeding at 100 % stocking density
in free-stall housing consuming 9 to 14 meals per day. In addition, they ruminate 7 to 10 hours per
day, spend approximately 30 minutes per day drinking, 2 to 3 hours per day outside the pen for
milking and other management practices and require approximately 10 to 12 hours per day of resting
time.

The effect of season on the time budget activity of dairy cattle is also important indicator. The resting
time behaviours of dairy cattle decreased from 50.9% in summer to 40.5% in winter. The measured
results of an annual time budget of the dairy cattle are 45.4% lying, 13.7% standing, 25.4% feeding,
1.7% drinking, 9.9% walking, 2.6% milking and 1.3% other behaviours in the research (Uzal and
Ugurlu, 2010).

Poor stall designs lead to lower lying times and increased risk for lameness, and cows once they
become lame and behave different to non-lame cows in the same stall design, leading to even lower
resting times (Cook and Nordlund, 2009).

Espejo and Endres (2007) found that prevalence of lameness in fifty dairy farms was most highly
associated with greater time outside the pen. Also greater overstocking had significant impact on milk
yield and health indicators such as lameness (Leonard et al., 1996).

Tucker et al. (2009), which summarized the results of studies that measured lying response to the
changing amount of bedding, concluded that cows prefer a more compressible (softer) lying surfaces.
Some scientists have suggested that there is a linear relationship between the resting time and the milk
production; Grant (2012) has proposed that each additional one hour of resting time is associated with 2
to 3.5 more pounds (approx.0.9 — 1.6 kg) of milk/cow/day. Cows produce more milk when they are
lying down as blood flow through the external pudic artery increases by around 24-28% when lying
compared to standing up (Metcalfe et al., 1992; Rulquin and Caudal, 1992)

In agreement with Friend et al. (1977) and Fregonesi et al. (2007) cows overstocking in the pens
decrease the lying time in cubicles.

De Vries et al. (2005) summarized research results of study aimed on frequency of TMR delivery and
cow response. Greater feeding frequency may improve ruminal fermentation, rumination time and
feeding time, but it also seems to reduce lying time and dry matter intake.

Evaluating the dairy cows comfort using the analysis of the daily time budget of dairy cows and
identifying the possible problems is the first step to increase the economical profit for the farmers.
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WELFARE OF NATIVE PIG BREEDS IN DIFFERENT HOUSING CONDITIONS

J. Walczak?®, W. Krawczyk, E. Herbut

!National Research Institute of Animal Production, Department of Technology, Ecology and
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SUMMARY

Unlike highly productive breeds of farm animals, phylogenetically older conservation breeds show
better adaptability to harsher environmental conditions. In situ conservation of these breeds is often
conducted only based on a dedicated breeding programme, under identical conditions as for intensive
production, and without considering specific behavioural needs. This approach carries the risk of
genetic drift and unintended selection of these breeds, but may also reduce welfare levels. Therefore,
the aim of the present study was to determine the effect of some parameters of the living environment
on the welfare and productivity of native pig breeds.

The experiment used 84 comparable sows (third and fourth lactation) and 870 fattening pigs (Polish
native breeds Ztotnicka Spotted and Putawska, and highly productive crossbreds Polish Landrace x
Polish Large White). Two research tasks were performed to study the response of the pigs to minimum
standards for their protection (Council Directive 2008/120/EC), 30% greater pen area, and management
in the outdoor and semi-open housing systems. Analysis was made of the production results, behaviour
of the animals, baseline levels of stress hormones (cortisol and ACTH), and blood cell count.

The results indicate that the native breeds managed under minimum standard conditions specified by
the European Union regulations showed low welfare levels. Increasing the available area by 30%
improved some reproductive parameters of the sows, but increased feed consumption in the fatteners.
In both cases, however, positive changes in the stress hormone levels and blood picture were observed.
The strongest physiological and behavioural response from the sows and fatteners of the native breeds
was induced by the semi-open management. Under this system, the results obtained by the sows were
best in the entire study. The strongest reaction to the improved living environment was found in the
Ztotnicka Spotted pigs.

Key words: pigs, native breeds, welfare standards
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INTRODUCTION

Three breeds of pigs are listed as conservation breeds in Poland: Ztotnicka White, Ztotnicka Spotted,
and Putawska. In the National Agri-Environmental Programme, the conservation of animal genetic
resources has been a separate package (Conservation of local breeds of farm animals) since 2005.
Unlike highly productive breeds of farm animals, phylogenetically older conservation breeds show
better adaptability to harsher environmental conditions. Research concerning pig welfare levels has
shown that many mechanisms may modify the adaptive abilities. Therefore, the aim of the present
study was to determine the effect of different values of the major parameters of the living environment
on the welfare of native pig breeds.

MATERIALS AND METHODS

The experiment used a total of 84 sows and 870 fattening pigs of the Ztotnicka Spotted, Putawska, and
Polish Landrace x Polish Large White breeds. Comparable sows (28 animals of each breed) were in
their third and fourth lactations during the study. The fatteners (290 animals of each breed) used in the
experiment farrowed in spring. Animals were kept in outdoor, semi-open and indoor systems with
constant access to water. They were fed complete diets in accordance with national standards
regulation. Piglets were weaned at 35 days of age and fattened up to a body weight of 110 kg. In the
first task, sows and fatteners of were kept in groups a 30% greater pen area in relation to that
recommended by the standards and lactating sows were kept individually indoors without litter. The
control group consisted of Polish Landrace x Polish Large White crossbreds, and the experimental
groups were comprised of the native breeds. Animals of each group were kept in the same building. In
task 2, sows and fatteners of each breed were maintained in groups in a 100% greater pen area in
relation to that recommended by the regulation. Lactating sows were kept individually on litter, in a
semi-open system with solid-surface runs or outdoors with hutches on pasture.

RESULTS
In task 1, the additional living area of the sows contributed to an increase in the amount of movement

and to a decrease in lying time in the daily distribution of behaviour durations for all the breeds (Tab.
1). Significant differences also concerned the decrease in the amount of stereotypic behaviours for each
breed. All sows with a greater area were characterized by significantly lower levels of stress hormones
and elevated T4 concentration (Tab. 2). The lower level of stress in these animals also improved the
profile of morphotic blood elements (Tab. 2). The outdoor system had a significant effect on increasing
the amount of movement in the daily distribution of behaviours of all the breeds (Tab. 5). Differences
in the levels of stress and thyroid hormones proved highly significant throughout the study (Tab. 6).
The same holds true for the blood count analysis. Thus, the outdoor system turned out to be the most
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significant and strongest element that considerably increased the welfare of animals. In terms of
behaviour, the crossbreds moved significantly more often in the semi-open system than on pasture
(Tab. 7). However, the other breeds responded conversely, as already described for the sows. No
stereotypic behaviour was observed in any of the systems. The level of stress hormones in the whole
range tested was significantly lower in animals from the outdoor system (Tab. 8). Also the blood count
of the fatteners under this system showed a significantly better profile (Tab. 8). For platelet count and
lymphocyte percentage, these differences were highly significant.

Table 1. Proportion of the basic types of sow behaviour per day — task 1

Item Breed/stocking density
pbzxwhbp Put zip
Standard | +30% | Standard | +30% | Standard | +30%
Lying 86.6a |81.7b| 85.5a |78.8b| 78.4a |74.1b
Moving 13.6a |18.3b| 16.5a |21.2b| 21.2a |25.9b
Feeding 7.2 7.2 6.0 6.5 6.5 6.3
Stereotypies 3.1a 1.1b 4.3a 09b| 3.la 0.8b

ab - differences significant at P>0.05; AB - differences significant at P>0.01

Table 2. Average level of some blood plasma hormones and morphotic blood elements in sows - task 1

Item Breed/stocking density
pbzxwbp put zlp
Standard | +30% | Standard | +30% | Standard | +30%
Cortisol (nmol/l) 8l.2a 78.3b 904 a 81.4b 89.7 a 82.4b
ACTH (pg/ml) 500a | 47.8b | 53.2a | 483b | 384a | 32.7b
Ta (ng/dl) 3.6la 3.79b 33la 3.7b 4.45 a 3.91b
RBC (Mx10%%/ul) 5.7a 6.1b 5.4a 6.3b 4.9a 5.7b
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WBC (Mx10%/ul) 21.9 22.1 17.6 19.3 18.9 20.8

PLT(Mx10%ul) 156 180 145 167 164 178

% lymphocytes 34 32 34 30 38a 35b

ab - differences significant at P>0.05; AB - differences significant at P>0.01

Table 3. Proportion of the basic types of fattener behaviour per day — task 1

Item Breed/stocking density
pbzxwbp Put zlp
Standard | +30% | Standard | +30% | Standard | +30%
Lying 77.6a |64.6b| 745a |68.6b| 69.3a |62.3b
Moving 224a |36.4b| 255a |314b| 30.3a |37.7b
Incl. feeding 8.6 8.2 8.2 8.5 9.7b 9.3
Stereotypies 2.2a 1.1b 2.1a 1.2b| 3.la 1.8b

ab - differences significant at P>0.05; AB - differences significant at P>0.01

Table4. Average level of some blood plasma hormones and morphotic elements in fatteners - task 1

Item Breed/stocking density

pbzxwbp put zlp

Standard | +30% | Standard | +30% | Standard | +30%

Cortisol (nmol/l) 36.79a |32.45b| 36.82a | 32.7b | 38.76a |33.7b

ACTH (pg/ml) 18.05a | 15.4b | 21.14a | 17.3b | 21.02a | 17.3b

Ta (ng/dl) 59a | 64b | 53a |59b 56a |6.01b

RBC (Mx10%2/pl) 57a | 64b | 58 | 63b | 49a | 5.7b

WBC (Mx10%/ul) 21.9 22.1 18.9 19.3 18.9 20.8
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ab - differences significant at P>0.05; AB - differences significant at P>0.01

PLT (Mx10%/ul)

156

180

145

167

164

178

% lymphocytes

34

32

32

30

38a

35b

Table 5. Proportion of the basic types of sow behaviour per day — task 2

Breed, System Types of behaviour (% of day)
fine Lying | Moving | Incl. Incl. Stereotypies
rooting | feeding
wbpxpbz | Outdoor 42.3a | 57.7a 11.2 5.3a -
Indoor 57.8b |42.2b - 7.7b 3.1
put Outdoor 35.4a | 64.6a 12.3 5.1a -
Indoor 43.8b |56.2b |- 6.3b 2.8
zlp Outdoor 35.3a | 64.7a 15.3 5.9a -
Indoor 45.4b | 54.6b - 6.2b 4.1

ab - differences significant at P>0.05; AB - differences significant at P>0.01

Table 6. Average level of some blood plasma hormones and morphotic elements in sows - task 2

Cortisol | ACTH T4 RBC |WBC |PLT(n/ul) | %
(nmol/l) | (pg/ml) | (ug/dl) | (x/ul) | (x/pl) | 10° lymphocytes
Breed, System %1022 | 103
line
wbpxpbz | Outdoor 746 A |323A |535A |6.1a 21.9a | 156A 34a
Indoor 92.3B |51.8B 3.14B | 5.2b 12.3b | 575B 46 b
put Outdoor 684 A |335A |451A |55a 20.1a | 189A 38a
Indoor 89.2B [61.3B |3.12B |4.7b 16.3b | 312B 45 b
zip Outdoor 621A |29.1A |467A |6.6A |228A |152A 34a
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Indoor

99.4B

36.8 B

3.64 B

4.1B

13.9B

434B

58D

ab - differences significant at P>0.05; AB - differences significant at P>0.01

Table 7. Proportion of the basic types of fattener behaviour per day — task 2

Breed, System Types of behaviour (% of the day)
fine Lying | Moving | Incl. Incl. Stereotypies
rooting | feeding
whbp Outdoor 37.2a |(628a |84 9.8a -
Indoor 353b [64.7b |- 8.4b -
put Outdoor 35.1a | 64.9a 10.2 10.3a | -
Indoor 41.6b |58.4b |- 8.2b -
zlp Outdoor 32.1a | 67.9a 13.4 12.7a | -
Indoor 39.8b |60.2b |- 8.3b -

ab - differences significant at P>0.05; AB - differences significant at P>0.01

Table 8. Average level of some blood plasma hormones and morphotic elements in fatteners - task 2

Breed, System Cortisol | ACTH T4 RBC WBC PLT %
line (nmol/1) | (pg/ml) | (ug/dl) | (x/pl) 102 | (x/pl) (nful) | lymphocytes
x10° x10°

wbpxpbz | Outdoor | 28.32 A |178la |7.4a |6.9a 21.8a 162A |44A
Indoor |[4521B |22.77b|51b |5.6b 16.6b 309B 62 B

put Outdoor | 26.49 a 1549a | 6.1a 6.2a 21.2a 167A 42 A
Indoor 36.82 b 21.14b | 53b |4.9b 14.9b 363B 68 B

zlp Outdoor | 29.79 A | 18.05a |59a |6.5a 19.4a 117A 43 A
Indoor 49.03B |24.35b |49b |4.8b 11.9b 223B 77B

ab - differences significant at P>0.05; AB - differences significant at P>0.01
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DISCUSSION

The results obtained during the study clearly show that the modifications of housing conditions had a
favourable effect on the welfare of pigs. This reaction was observed not only in the native breeds,
although they (especially the most primitive one) respond the strongest. However, the welfare of pigs
cannot be separated from the production results obtained by the animals. Thus viewed, pasture
fattening of pigs will not be widely used in production, especially under Polish conditions. In summing
up the work, the following conclusions can be made.

1. Native breeds respond unfavourably to the housing conditions defined by minimum area
standards. This response applies not only to the behaviour but also to the physiological
indicators.

2. Increasing the available area standards has a positive influence on the welfare of pigs by not
decreasing the fattening performance and by improving, in some respects, the reproductive
parameters of the sows.

3. The highest welfare was observed for the outdoor system, even in relation to housing on solid-
surface runs. This system was characterized by higher farrowing rate and weaning rate of
piglets.

4. Fattening of pigs in the outdoor system results in significantly poorer production results when
compared to the semi-open system.
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SUMMARY. There is focus on defining goals for sustainable animal production and developing tools
to assess sustainability; however, different sectors in society have different goals that may result in
conflicts. Drawing on the concept of One Welfare, the objective of this study was to identify findings
from animal welfare inspections and environmentally hazardous emission recordings at pig production
facilities that are synergetic or conflicting.

We reviewed data routinely collected as part of Swedish official animal welfare control from the
Swedish Board of Agriculture and data on environmentally hazardous emissions from the Swedish
Environmental Protection Agency, for 2010 to 2014. The official animal welfare control data had been
collected using a checklist containing 46 checkpoints related to animal, resource and management
based measures of pig welfare. The emissions data included recordings of greenhouse gases and other
substances such as nitrous oxide, ammonia (NHz), ammonium, nitrogen (N), phosphorus (P) and
phosphates. Univariable linear regression was used to investigate associations between the emission
recordings and animal welfare control checkpoints, adjusting for clustering on pig farm.

In total, 135 animal welfare and emission inspections conducted at 92 premises could be
matched. Sufficient data were available and models were generated for three different outcomes: NH3
air emissions (n=128 recordings), total N and N compound water emissions (n=29); and total P and P
compound water emissions (n=29). Factors found to be associated with higher levels of at least one of
the environmentally hazardous emissions were insufficient stall hygiene (1.9 times higher NH3) and
poor bedding quality (7.5 times higher total P).

We demonstrated links between official data sources and identified associations between
measures of animal welfare status and emissions. Investigation of linkages in other intensive livestock
production systems, involving other animal species and other countries, will confirm the value of these
findings for sustainable animal production.

Keywords: Legislation, Animal welfare, Environmental emission

INTRODUCTION

Livestock production contributes to climate change and loss of biodiversity (Gerber et al. 2013; Rivera-
Ferre et al. 2016). Over the years, legislation and guidelines that aim to reduce negative effects of
animal production on the environment, humans, and animals, have been developed. This holistic
approach to sustainability is the way of the future, with a common language for sustainability being
provided by the Sustainability Assessment of Food and Agriculture (SAFA) system framework (FAO
2014) as well as through the One Welfare concept (Pinillos et al. 2016).
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Much is being done to define goals for sustainable animal production and to develop tools to
assess sustainability. Increasingly, legislation is written by different competent authorities to promote
development towards these goals, and assessments are being made as to whether such goals are being
achieved. Very rarely though is there any consideration as to how the differing goals interact. Methods
of animal husbandry that reduce the carbon foot print of animal production, but do this at the expense
of reduced food safety or animal welfare, will likely provoke strong resistance among consumers and
the public. The reverse is also true, as attempts to improve animal welfare in a way that increases any
negative environmental impact i.e. increased emission, are unlikely to be sustainable in the long term.

Under SAFA, there has been considerable discussion about conflicts of interest and conflict
resolution, particularly relating to governance. Yet it is not identified where these conflicts occur, even
though we suspect there are conflicts when trying to achieve several different sustainability goals
simultaneously. This can lead to debate in society of which sustainability goal, e.g. improved animal
welfare or reducing climate change, is more important. Progress is hampered in both as a consequence.
On the other hand, interests can coincide. This would be the ideal state, where improvements in animal
welfare, lead to improved health of animals, improved longevity and more efficient production while
also having positive effects on the environment. Such win-win areas could be targeted more effectively
so that the synergy effect leads to acceleration of progress in both.

In Sweden and elsewhere, there is detailed environmental, animal welfare and food safety
legislation. There is also increasingly improved monitoring of the environment, the welfare status of
animals and hygiene along the food chain to control the effectiveness of this preventative legislation.
Since 2009, as part of Swedish official animal welfare control, data are routinely collected during
inspections of farms and other premises that keep animals according to standardised species-specific
checklists covering different points in the legislation. The resulting database contains recordings of
compliance with animal, resource, and management based measures. Similarly, recordings of emissions
are also collected from facilities that engage in activities that result in the release of potentially
environmentally hazardous substances.

The goal of this study was to identify areas of conflict and areas of synergy between two
routinely assessed sustainability indicators in Sweden today: animal welfare and environmentally
hazardous emissions.

MATERIAL AND METHODS

Data from official animal welfare control in all 21 counties of Sweden were provided by the Swedish
Board of Agriculture, covering inspections conducted from 1 January 2010 to 31 December 2014. Data
pertaining to the keeping and/or production of pigs were retained for this analysis.

The pig welfare checklist contained a total of 46 checkpoints (CPs) covering animal, resource,
and management based measures. CP-43 to CP-45 were assessed from 2012 onwards only. The control
result for each CP was recorded by the inspector as either compliant, non-compliant, no control carried
out (the CP was not assessed), or not applicable. All recordings were conducted by animal welfare
inspectors employed by county administrative boards.

The dataset also contained information on the location of the pig production facility, other animal
species kept at the facility, number of animals registered, and type of animal-related production or
other activity conducted on the site. Inspections were conducted for varying reasons, for example
because of a high-risk animal activity, or a notification or complaint about a potential animal welfare
issue.

Data on the annual quantities of certain chemical substances that large facilities emit were
obtained from the open-source online Swedish Pollutant Release and Transfer Register, administered
by the Swedish Environmental Protection Agency (EPA). Emission recordings on approximately 70
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substances that are listed in the EPA regulations on environmental reports on hazardous activities
requiring permits (NFS 2006:9) are included in the register (EPA 2016). Only those facilities that
require environmental permits (SFS 1998:899) have data reported; that is, those that have been deemed
to have operations with a heavy environmental impact due to emissions of hazardous substances to air
and/or water.

For this study we extracted the data on intensive poultry or pigs (section 7 in the register). The
primary substances reported by pig production facilities were for greenhouse and other gases (nitrous
oxide, ammonia, ammonium) and inorganic substances (nitrogen, phosphorus, phosphates). Where
there were multiple emission recordings in one year at a production facility, we averaged the recorded
values for that year, resulting in only one observation per year per production facility. Emission
recordings were log-transformed to achieve approximate normality for statistical analysis.

Both databases contained a unique organisation identification number, which was used to merge
both datasets by one-to-one matching on this number and the year that the inspection was conducted
and the emissions were recorded. However, although all emission recordings had a corresponding
organisation identification number, not all official animal welfare controls had one.

Univariable generalised linear regression was used to investigate associations between the
emission recordings and CPs. In total, 135 animal welfare and emission inspections conducted at 92
premises could be matched. Models for three of the emission recordings were generated. The outcomes
were: Ammonia air emissions (n=128 recordings), total nitrogen and nitrogen compound water
emissions (n=29); and total phosphorus and phosphorus compound water emissions (n=29). For zero
values, half of the minimum feasible (i.e. non-zero) value was imputed. Geometric mean (GM) ratios
were estimated, adjusting for clustering on pig farm. CPs with significant associations based on only
one non-compliant inspection were not considered further.

RESULTS

The animal welfare control database contained information about 3865 pig farms registered with the
Swedish Board of Agriculture, with 1979 inspections conducted on the pig welfare checklist, and 1353
registered pig farms inspected (35%).

Of the 46 CPs on the pig welfare checklist, nine had a percentage non-compliance at inspection
of greater than 10%. These were inadequate outdoor areas, failure to keep veterinary records for at least
five years, unclean stalls, inadequate exterior design of facilities (including pasture, exercise areas,
ground surfaces, driving routes, fencing), inadequate or poor quality water supply, unclean and/or
damp rest areas, poor quality bedding materials, inadequate mechanical and/or emergency ventilation,
and other deficiencies not covered by the specific CPs.

The emissions dataset contained information on 1580 emission recordings from 236 intensive
livestock production sites including poultry or pig farms of unspecified size (n=14); poultry or pig
farms with 40,000 places for poultry (n=859); poultry or pig farms with 2000 places for pigs >30 kg
(n=631); and poultry or pig farms with 750 places for sows (n=76). Of these recordings, 1152 were of
air emissions, 422 water emissions, and 6 wastewater treatment plant emissions.

Non-compliance with several animal welfare CPs were found to be associated with higher levels
of environmentally hazardous emissions in univariable analyses. Ammonia air emission levels were
increased at animal welfare inspections non-compliant with stall hygiene (GM ratio 1.9; p=0.009;
based on five non-compliant inspections), when compared to compliant inspections. Associations were
also apparent for non-compliance with feed and water systems and management of aggressive pigs, but
these results were based on only one non-compliant inspection each. Total phosphorus and phosphorus
compound water emissions were increased at inspections non-compliant with bedding quality (GM
ratio 7.5; p=0.013; based on two non-compliant inspections), while nitrogen and nitrogen compound
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water emissions were decreased at inspections non-compliant with interior facility design (GM ratio
0.3; p=0.026; two non-compliant inspections), when compared to compliant inspections.

DISCUSSION
We demonstrated successful linkage between official data sources and identified both synergistic and
conflicting associations between measures of animal welfare status and environmental emissions.

A number of limitations should be considered. Some results were based on few observations and
should therefore be treated cautiously. Not all facilities that conducted animal-related activities were
inspected under official animal welfare control while also having emission recordings. This contributed
to significant data loss with less than 3% of registered pig farms with matching animal welfare
inspection and environmentally hazardous emissions recordings conducted within the five-year study
period. Due to the resultant small sample size, multivariable models could not be fitted. Future models
should include facility and inspection factors not considered here. Further, to avoid data loss, we
included all types of inspections in analysis. Ideally, only findings from random inspections should be
included to avoid bias of results.

Investigation of linkages in other intensive livestock production systems (e.g. poultry and dairy
farms) will confirm the value of these findings for sustainable animal production.
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SUMMARY. Measuring indicators of pig health and welfare (HW) at meat inspection could reduce the
need for on-farm assessments. Given their multifactorial aetiology, skin (SL) and tail (TL) lesions are
good indicators of pig HW. The aim of this study was to validate the measurement of these lesions on
the carcass for the assessment of pig HW on farm. Thirty-one integrated pig farms were assessed using
an adapted version of the Welfare Quality® protocol by inspecting 6 randomly selected pens of pigs in
the first weaner (S1), second weaner (S2) and finisher stage (S3). The average prevalence of HW
outcomes for each stage was calculated. One batch of pigs was observed at slaughter and SL and TL
were scored according to severity for each carcass. The average prevalence of carcass lesion outcomes
was calculated for each farm. Linear regression models were developed to predict the prevalence of
each HW outcome in each stage based on the prevalence of the carcass lesions. The HW outcomes that
were best predicted by carcass SL and TL were poor body condition (S1), bursitis (S2), huddling (S1),
severe tail lesions (S3) and coughing (S2). To evaluate the potential of carcass lesions as monitoring
tools, receiver operating curves (ROC) were created. Problem farms were defined as those above the
75th percentile value for each HW outcome and the overall performance of the models, sensitivity and
specificity were calculated at various cut-off values of the predictive carcass lesions. Models for
predicting problem farms with poor body condition, bursitis and severe tail lesions were moderately
accurate (0.7<AUC<0.9) with high sensitivity (75-100%) and specificity (70-87%) at the optimal cut-
off value of the predictive carcass lesion. Hence, carcass lesions reflect certain pig HW problems on
farm and could play a role in reducing the need for on-farm welfare assessments.

Key words: Carcass lesion, Meat inspection, Pig welfare

INTRODUCTION

On-farm welfare assessments are the main method for assessing pig welfare, but these assessments are
labor intensive and time consuming (Dalmau et al., 2009). There is an increased interest in using
routinely collected data for welfare assessments but, there is limited work on the use of meat inspection
data for the purpose of pig health and welfare assessment (Knage-Rasmussen et al., 2015; Nielsen et
al., 2015). Tail and skin lesions are among the most frequently cited animal-based indicators of pig
welfare and proposed as ‘iceberg’ indicators giving a picture of the overall health and welfare of the
animal (FAWC, 2009; EFSA, 2012). The aim of this study was to validate these carcass lesions as
‘iceberg’ indicators for on-farm welfare and to evaluate their performance as monitoring tools. It was
hypothesized that farms with a higher prevalence of carcass lesions would have a higher prevalence of
welfare problems on-farm.
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MATERIAL AND METHODS
A list of 45 farrow-to-finish pig farms in the Republic of Ireland was obtained through the Teagasc
advisory service with the criteria that they kept records in the Teagasc eProfit Monitor and sent pigs to
slaughter to abattoirs that would allow data collection. Thirty-one farmers (69%) agreed to participate
in the study representing approx. 12% of Irish pig herds.

Farms were visited during one full day (July to November 2015) where pigs were observed in six
randomly selected pens in the first weaning (4 to 8 wks, S1) and second weaning (8 to 13 wks, S2)
stages and the finishing stage (13 to 23 wks, S3). In brief, each pen was observed for a 10 min period
during which the number of pigs affected by different welfare outcomes (Tablel) was recorded using
an adapted version of the Welfare Quality protocol (Welfare Quality, 2009).

Table 1. Animal-based welfare measurements collected in 31 farms in the Republic of Ireland adapted
from the Welfare Quality protocol

Welfare theme  Welfare criteria Animal-based measure
Good feeding  Absence of prolonged Body condition score
hunger
Good housing  Comfort around resting Bursitis, absence of manure on the body!
Thermal comfort Shivering, panting, huddling?
Good health Absence of injuries Lameness, skin lesions, tail lesions, ear lesions, flank
lesions
Absence of diseases Mortality®, coughing®*, sneezing®, pumping, twisted
snouts, rectal prolapse, scouring?, skin condition, ruptures
and hernia

'Recorded on pen level only. 2Expressed as proportion of resting pigs. ®Data collected from herd
performance data. *Frequency during 5 min observation. All other measures are assessed by recording
the number of pigs affected in a pen.

Of each farm, one batch of pigs (204.3 = 25.84 pigs) was observed at the abattoir within 2 weeks of the
welfare assessment. Each carcass was scored for tail (TL) and skin (SL) lesions after scalding and
dehairing. Tail lesions were scored according to severity on a 5-point (0 = no evidence of tail biting - 4
= evidence of chewing or puncture wounds with severe swelling/infection or open, gaping wound
where tail used to be) scale adapted from Kritas and Morrison (2007) and Harley et al. (2012). Skin
lesions were scored by assessing the dorsal part of the carcass (area above the loin) according to
severity on a 4-point scale (0 = none or a little superficial damage - 3 = much deep damage over a large
area) adapted from Aaslyng et al. (2013).

Each farm was considered as the experimental unit. For each production stage, the average percentage
of pigs affected by each welfare outcome on farm was calculated. Linear regression models were
selected using the adjusted R? for each welfare outcome measured on farm (). The percentage of pigs
with the different tail (1, 2 and >3) and skin (1, 2 and 3) lesion scores were included as predictor
variables (X). In order to evaluate the potential of carcass lesions to explain different aspects of pig
welfare, models which explained the highest variation in the welfare outcome (highest R?) were
selected for the different welfare criteria as defined by the Welfare Quality (2009). Receiver operating
curves (ROC) were created for these models to test their ability to identify ‘problem’ farms. Problem
farms were defined as those above the 75th percentile value for each welfare outcome. Sensitivity (Se)
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and specificity (Sp) were calculated at various cut-off values of the predictive carcass lesions.
Sensitivity and 1-Sp (proportion of false positives) were plotted in ROC (pROC package in R) to
determine the optimal cut-off value of the prevalence of carcass lesions used to predict the presence of
welfare problems on farm. The accuracy of the model was assessed by calculating the area under the
ROC curve (AUC). Values of AUC were interpreted as non-informative (AUC = 0.5), less (0.5 < AUC
< 0.7), moderately (0.7 < AUC < 0.9), highly (0.9 < AUC < 1) accurate, and perfect (AUC = 1) as per
Greiner et al. (2000).

RESULTS
The final models with the highest R? within each welfare criteria were those for poor body condition
(S1, R?=0.30), bursitis (S2, R?= 0.28), huddling (S1, R?= 0.30), severe tail lesions (S3, R?=0.31) and
coughing (S2, R? = 0.45). The results of the ROC analysis for the final models are shown in Table 2.

Table 2. Performance [area under the curve (AUC) and 95% CI], sensitivity (Se) and specificity (Sp) at
the optimal cut-off value of carcass lesions used to predict the presence of problem farms where the
prevalence of the welfare outcome on farm exceeded the 75" percentile of the study farms (poor body
condition in the first weaner stage, bursitis in the second weaner stage, huddling in the first weaner
stage, severe tail lesions in the finisher stage and frequency of coughing in the second weaner stage)

Welfare outcome AUC (95% CI) Se,% Sp,%  Optimal cut-off value,
%

Poor body condition 0.80 (0.58 —1.00) 75 87 62.4 Tail score 1

Bursitis 0.82 (0.67 —0.97) 100 70 14.3 Skin score 2

Huddling 0.61 (0.40 — 0.83)* 88 61 49.1 Skin score 1

Severe tail lesions 0.81 (0.62 —1.00) 88 74 0.98 Tail score >3

Coughing/pig 0.71 (0.45 — 0.96)* 100 50 44.0 Skin scorel

1Area under the curve (AUC) was not significantly (P > 0.05) higher than 0.5

DISCUSSION

To the authors’ knowledge this is the first study aiming to evaluate the use of carcass lesions at meat
inspection as indicators for pig health and welfare in the different production stages on farm.

The prevalence of the recorded carcass lesions were capable of explaining up to 45% of the variation
observed in the prevalence of the welfare outcome on farm. This suggests that the recording of carcass
lesions at meat inspection has value for assessing pig welfare on farm. Knage-Rasmussen et al. (2015)
found no relationship between an on-farm welfare index and a welfare index creating from different
databases including meat inspection data in sows. However, these authors did not assess the potential
of meat inspection records on their own and the formation of the indexes could have masked possible
relationships between individual aspects of pig welfare as found in this study.

Prediction of farms identified as having a problem with poor body condition (S1), bursitis (S2) and
severe tail lesions (S3) were moderately accurate with high levels of sensitivity and specificity. A
combination where both sensitivity and specificity are optimized is especially useful in the context of
monitoring and helping inform herd health and welfare management plans (de Vries et al., 2014). The
sensitivity in this study ranged between 75 to 100%, showing that the majority of farms with problems
with poor body condition (S1), bursitis (S2) and severe tail lesions (S3) were detected. Similarly,
specificity ranged from 70 to 87% meaning that few farms will be identified as false positives.
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Hence, carcass lesions reflect certain pig health and welfare problems on farm and could play a role in
reducing the need for on-farm welfare assessments. However, longitudinal studies are needed to
evaluate the recording of carcass lesions over a longer period of time and whether it is capable of
picking up changes in welfare status of pigs on farm during production. Additionally, an evaluation of
the costs of including carcass lesion scoring at meat inspection, of missing farms with welfare problems
and of visiting or penalizing farms without actual problems needs to be determined before this can be
applied in a commercial setting.
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ANIMAL WELFARE AND SOSTENIBLE HUMAN PROGRAM
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SUMMARY. Veterinary Sciences are entering a new historical period where the accumulated
experience determines a remarkable qualitative leap. The aim is to contribute to the training of
specialists with an updated view of animal health, the main approaches and current trends. The
teaching methods used are: problem recognition, information search, and hypothesis formulation,
choice of resolution strategies and confirmation or rejection of hypothesis. The importance, scope and
contribution is that it educates and generates useful knowledge for which it is intended to develop and
contribute to solving the problems, assumes responsibility innovation for the improvement of health,
productive, economic, social status and environmental, working for environmental sustainability,
opening markets and public health. Improving animal welfare and reducing stress require you to learn
about animal behavior during handling. Create welfare will help produce leaders in this science, able to
recognize both ethical benefits bio-productive and get healthy and safe food that will generate both
welfare animal and human.

KEYWORDS: Sustainability, Economic Impact Food Safety, Animal Welfare

INTRODUCTION

Broom's (1991) animal welfare is the situation of an individual in relation to its environment and
undoubtedly involves the way of production, and the treatment that the animal receives. The effect of
the climate and its changes predicted by simulation models show signs that can affect animal welfare,
its productivity, and with it, the direct and indirect demands on the protocols that regulate the
treatment, the conditions of production and the Marketing of farm animals. Therefore, the certification
of animal welfare in the market, can become a limitation in the commercialization of livestock and its
by-products (Galindo et al., 2011).

Actually, evaluations tend to quantify the economic impact of adverse weather conditions on animal
welfare, as well as potential losses. Validating with the technologies of mitigation the maintenance of
the animals in a state of comfort to maximize their production and to extend the access to markets
where the consumers would pay a differentiated price.

The Gross National Product destined to the production and diffusion of the knowledge is meager,
ranges from 3 to 5% of GNP is spent on research and development, that is, on the production of new
knowledge, which is or should be already the greater Investment in any developed country, as a factor
determining its competitiveness. Increasingly, the productivity of knowledge will be decisive in its
economic and social success and in its overall economic performance. Detonating differences in the
productivity of knowledge; between countries, between industries, between individual organizations
(Beltramino, 2011).

The Faculty teaches graduate and postgraduate students, and is organizing for a teaching for life in the
way of having "open systems™ (Estol, 2010), a new axiom is needed: "The more instruction a person
has, more often he or she will need more education.”But there is something more important:
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maintaining access to open higher education, regardless of age or educational credentials, is a social
need in your life to pursue your formal education and to qualify for a work of knowledge (Mota et al.,
2012), arriving to conform personal and social learning environments, building a critical citizenship
within multidisciplinary groups.

Improving animal welfare and reducing stress require students to learn about animal behavior during
their management (Basal, 2013); it is necessary to recognize in Dewey one of the first and most
significant contributions to the practical teaching of “learning by doing’’ and it’s no less influential
proposal to form students that combine the capacities of search and investigation with the attitudes of
mental opening, responsibility and honesty and when those capacities are put in common, the only
thing that remains unalterable is evolution (Taylor, 2014).

The Faculty of Agricultural Sciences since 2008 has participated with very good results in scientific
forums such as “Los Dias de las Ciencias’’, Student Forums and provincial, national and international
events, achieving collaborative links and academic exchange at first with the Escuela Agropecuaria
Provincial No. 1, Governor Gregores, Santa Cruz, Argentina; the Universidad Autonoma
Metropolitana, campus Xochimilco and the Universidad Auténoma de Sinaloa.

The cooperation allows to develop the BA theme with a holistic vision of fundamental importance for
the students to complete their vision on Animal Welfare, the main objective of this program has been to
contribute to the training of specialists with an updated vision of the world problems Animal health, the
main approaches through which their development has gone and current trends, in a classroom,
transformed into an exchange space, with multiple ways of seeing, thinking and living life.

MATERIALS AND METHODS

It is intended to contribute to the development of educational actions that get easy the acquisition of
abilities research and information skills on animal welfare, allowing the discovery and appropriation of
values, principles and methodologies scientific-technological that provide a space for the improvement
and exchange of experiences the know as a social construct.

It is recognized that the problem gives us the guideline for the search of information and this, the
consequent formulation of hypotheses and choice of resolution strategies for the confirmation or
rejection of hypotheses; the Faculty of Agricultural Sciences of our University educate integrally and
generates useful knowledge so that it is projected towards the rural development and contributes to the
solution of the sensed problems of the agricultural sector, and responsibility is assumed with
responsibility for the improvement of the sanitary status, productive, economic, social and
environmental, working for agricultural health, environmental sustainability, market opening and
public health.

It is recognized for the formation of integral professionals committed to respect for life, the
environment and animal welfare, for the generation of applied knowledge and its socialization with
impact, for the benefit of those who participate in the agricultural and agro industrial sector, for their
capacity to articulate the agricultural and livestock sciences and professions, and finally, by the
capacity of its graduates to lead the change in agricultural health, safety and food security, welfare and
equity, it is interesting to interact within organizational environments learning.

The individual contribution to the transformation of society is given through constructive, meaningful
learning, which in turn demands a reflexive, critical, applied and collaborative pedagogical activity in
the educational relationship, motivated by disciplinary modern tendencies, information technology,
democracy, justice and equity; with a source of disciplinary knowledge, innovative and creative, the
basis for the transfer of know, via academic or social interaction; of its results, publishable and
applicable intellectual production is consolidated in order to participate in networks, scientific
communities, guilds and producers with transparency and cognitive democracy, permeating the local
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business and institutional contexts, with practices and support of a wide range of actions to enhance the
positioning university-enterprise with a shared vision.

RESULTS

According to the normative approach, the student is the center of the formative task and is
characterized by the fraternal accompaniment by the teacher and the integral development of the
dimensions of the human being (Cajiao, 2014) is directed towards the generation of pedagogical
processes aimed at practice, reflection and criticism, fostering a flexible environment of constant
dynamics of change, student and teacher mobility, with the aim of contributing to the transformation of
the society. Activities aimed at generating positive and proactive attitudes towards knowledge, and
values such as trust, autonomy and / or self-determination, solidarity and collaborative work, are
privileged. With the formation of social values that lead to the improvement of the living and
environmental conditions of the community.

The faculty privileges, through the student scientific group of welfare, values such as honesty,
responsibility, respect for life, cooperation, and taking into account the ten criteria that are measured by
WAP (World Animal Protection) and by the OIE and provides opportunities for research into animal
welfare sciences with qualified supervisors and promotes programs of student outreach and
participation in community programs and community projects that seek to improve animal and human
welfare through partnerships between the university and the company.

Their learning units consider the role of the veterinary professional in animal welfare, bioethics,
ethology and motivational behavioral systems, physiological response of stress. Physiological aspects
of pain and Evaluation of animal welfare and Physiological Indicators of Animal Welfare, (Galindo,
2014); Cinco Libertades (Gallo, 2010), Animal Welfare and Sustainable Animal Production; The
senses of the animal, the principle of the escape zone, design of the facilities, immobilization devices,
handling and stress, humanitarian slaughter, and animal welfare during handling and processing
(Grandin, 2013), among others.

DISCUSSION

The veterinary is entering a transcendent period, where the accumulated experience will determine a
remarkable qualitative leap. It is in this context that we are interested in intervening in this reciprocal
action in favor of animal welfare that will result in greater and better quality and quantity of food.
Teaching and culture on Animal Welfare contributes to the formation of leaders in this science, capable
of recognizing both ethical and bioproductive benefits, as well as:

« It stimulates attitudes, values and vocations.

[t promotes the consolidation of communities of practice, teaching and knowledge, and helps to
strengthen ties between them and the community.

« It shows some educational research needs and associated technological development.

« It broadens the vision of the scientific and technological world of those who participate and brings
them closer to the national reality.

* It contributes to the establishment of a meaningful human relationship between teachers, students,
specialists, family environment and society in general.

« It makes visible the inter and transdisciplinary character of knowledge.

Hence, the indispensable consideration of establishing organizational learning environments so that the
individual communicates with the collective and has a shared vision of the complex problems that
affect and affect respectively the university and the company, having as part of the binomial student-
Teacher who are formed continuously in the day to day with learning to learn taking into consideration
a critical citizenship.
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HOMOLOGY AMONG Rhipicephalus microplus TICK POPULATIONS
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SUMMARY. Eight hundred and twenty five species of ticks have been described, and are considered
the second most important vector in the world; they transmit disease-causing pathogens in domestic
and wild animals. The tick Rhipicephalus microplus is identified based on morphology and molecular
markers such as mitochondrial RNA which reveals the genetic basis between populations. The
objective of this work was to identify the morphological and genetic similarity of Rhipicephalus
microplus among populations of Culiacan, Mexico. The collection of ticks was carried out from March
to September of 2015. Fifteen-hundred engorged females were taken from 300 bovines that lived in the
Mountain range, the valley, and the coast. After collecting the ticks, they were preserved at -20°C, and
identified morphologically based on pictorial keys. Five ticks from each population were obtained
randomly according to geographic region for DNA extraction by the phenol chloroform technique.
PCR was performed for amplification of the 460 bp fragment of the miRNA 16S gene, positive
samples were sequenced using the Applied Biosystems® 3730XL system, The In Silico analysis was
performed with the genetic sequences obtained using the Mega6 software and homologous comparison
with blast.ncbi.nm.nih.gov. The morphology of the 1,500 ticks belongs one hundred percent to R.
microplus. Amplification of the miRNA 16S gene was observed in a band of about 460 bp of R.
microplus, 14 products of the PCR were sequenced. When performing the alignment, 99 to 100%
sequences of ticks are identified between the 3 geographic regions that are being observed. The
analysis performed to identify the homology between the sequences and those described in GenBank
indicates an identity ranging from 99 to 100%. It is concluded that the populations of R. microplus
present in Culiacan, Mexico, is the same as the one described in America.

Key words: Homology, Rhipicephalus microplus, mitochondrial RNA

INTRODUCTION

The ticks constitute approximately 825 described species (Velayutham et al., 2012), and are considered
as the second most important vector in the world, due that transmitted pathogens cause diseases both in
domestic and wild animals (Andreotti et al., 2011). Based in molecular studies, six species are allotted
in the subgenus Rhipicephalus (Boophilus); the most widely distributed are Rhipicephalus (Boophilus)
annulatus y Rhipicephalus (Boophilus) microplus. The sequences of mitochondrial genome are useful
for phylogenetic research, and are the final solution for the establishment of lineages for ticks (Burger
et al., 2014). The tick R. microplus that inhabits in South Africa and Australia can be considered as a
different specie than ticks from Costa Rica, Paraguay, Peru, Uruguay and United States since exhibits
genetic homology (Labruna et al., 2009; Low et al., 2015). The mitochondrial genoma, as well as cox1,
12S rRNA, 16S rRNA, and the ITS2 marqueurs are used to determine the phylogenetic relationship of
inner subgenus Boophilus (Burger et al., 2014). The obejctive of this research was to identify the
morphologycal and genetic similarities across tick Rhipicephalus microplus populations in Culiacan,
Mexico.
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MATERIAL AND METHODS

Three hundred bovines in the municipality of Culiacan were selected using a non probabilistic
sampling technique (Thrusfield, 2005). They were coming from three geographical areas: 1) Sierra:
25°47°23.39” N 107° 20°20.16” W, and 630 m o.m.s.1.; 2); Valley: 25°05°34.24” N 107° 27°27.54” W,
and 201 m o.m.s.l.; and 3) Coast: 24°20°18.24” N 107°26°56.49” W, and 5 m o.m.s.l. Ticks were
collected from selected bovines and frozen (-20°C) until they were used for lab determinations (Ybanez
et al., 2012). Ticks species were determined using both morphological and pictorial keys (DGSA,
2004), observing the ticks with a stereoscopic microscope in a double-blind procedure, and randomly
selecting several ticks from each geographical area (Patternina et al., 2016). The DNA was extracted
from adult ticks of each geographical area agreeing with the procedure described by Motaghiplisheh et
al. (2016). For the amplification of the fragment 460 pb of gen 16S ARN mitochondrial, the following
nucleotides were used: 16S+1: 5-CCG GTC TGA ACT CAG ATC AAG T-3" and 16S-1: 5°-GCT
CAATGATTTTTT AAATTG CTG TG-3" (Moraes et al., 2011, Mangold et al., 1998). The samples
that amplified the gen 16S ARN mitochondrial were sequenced using the system 3730XL Applied
Biosystems®, in a commercial laboratory (Macrogen Inc., Seul, Korea). The “In silico” analyses of
sequences obtained from gen 16S ARN mitochondrial were performed with the software editor of
sequences dnasp5.exe and of multiple alignment Mega6 (Low, 2015)
(http://www.mbio.ncsu.edu/bioedit/bioedit.html), the 385 pb fraction was obtained, and the homology
comparison of its sequences was conducted comparing with existing in the data base (GenBank) of the
U.S National Center for Biotechnological Information (NCBI), and the National Library of Medicine
of the United States (NIH), through the BLAST program (http://blast.ncbi.nlm.nih.gov).

RESULTS
The morphological structures from the 1,500 ticks that were observed by microscopy and coincided
100% with the described Rhipicephalus microplus. The genetic sequences obtained from gen 16s
ARNr mitocondrial amplified at 460 pb, indicated that corresponded to R. microplus. The ticks
population from the three geographical areas had an identity from 99 to 100% across populations; and
when they were compared with the description in the GenBank (NCBI), results indicated a homology
from 99 to 100% for described ticks in America.

DISCUSSION

The study of phylogenetic relationship of the ticks populations gives a fundamental knowledge about
its evolutionary history, and conduct us to a better comprehension of its association with pathogen
agents (Beati and Keirans, 2001). Morphological and genetic differences across R. microplus strains
have been documented (Labruna, 2009). However, results in the three R. microplus tick populations in
the region of Culiacan show a homology of 100% when they were crossed compared. In the Malaysian
peninsula, Low (2015) studied five populations of the tick R. microplus coming from five different
farms, and when comparison was performed using 16S RNAr mitochondrial a low genetic diversity
was found. The high homology (99-100%) observed between R. microplus population collected in
Culiacan, Mexico, with the one deposited in the GenBank of NCBI, are in close agreement with the
results of Sattler et al. (1986), who describes a homogeneity of 98,5 + 0,013 when compared R.
microplus tick population coming from North America, North of Mexico, South of Mexico, and Puerto
Rico. Results indicate that, in the Culiacan area, they did not suffer isolation enough to conduct to
species to separation, and this concept appears be applicable for all North America, agreeing with
results of the actual research and relative information in the literature.
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CONCLUSIONS
The analysis performed to identify the homology between the sequences and those described in
GenBank indicates an identity ranging from 99 to 100%. It is concluded that the populations of R.
microplus present in Culiacan, Mexico, is the same as that described in America.
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ABSTRACT

Cryptosporidium spp is an intestinal protozoan that infects animals and humans. There are currently 16
recognized species, transmission occurs through the fecal-oral route, following direct contact with
oocysts via water and food. The objective of this study was to determine the prevalence of
Cryptosporidium spp in lambs of the municipality of Culiacan, Mexico. This study was carried out in
the FMVZ-UAS parasitology laboratory, located geographically: 24 ° 48'15 "N north latitude and 107 °
25'52" W west longitude, with an altitude of 54 meters above sea level (MASL). A total of 380 fecal
samples were collected from lambs less than 3 months of age. Sampling was carried out in the summer
of June and July 2014, samples were collected in latex gloves directly from the anus, then refrigerated
in a cooler and transported to the lab. The samples were stained by the modified Ziehl-Neelsen
technique and observed under a microscope at 100X. The prevalence of Cryptosporidium spp. in lambs'
feces was 38% (144/380) and 62% (236/380) negative. According to analysis of data a prevalence of
8.68%, 8.42% and 37.89% was found for one month, two month and three months old lambs. It is
concluded that Cryptosporidium spp. is present in the lambs of the municipality of Culiacan, Mexico.
These results suggest a high risk of infection for both animals and staff working in production units as
there is a risk of zoonosis.

KEYWORDS: Cryptosporidium spp, Lambs, Prevalence.
INTRODUCTION

Cryptosporidium is an intestinal protozoan that infects the gastrointestinal tract of humans and animals
(Ronald, 2004). At present, 16 species of Cryptosporidium, have been isolated from a wide variety of
hosts, including all 5 vertebrate groups; (Carey et al., 2004), transmission occurs via the fecal-oral
route, or by direct contact with Cryptosporidium oocysts through contaminated water or food (Xiao et
al., 2004). Cryptosporidium spp. was described in mice in 1907 by Tizzer. The parasite has a
monogenic life cycle. The prepatent period varies from 2 to 14 days and the patent period may vary
from a few days to several months depending on the species (O'Donoghue, 1995). Cryptosporidium
spp. infection in lambs with and without diarrhea has been recorded worldwide (Fayer et al., 2000).
Several factors play a role in maintaining the infection, high numbers of lambs, overcrowding of
animals and hygienic conditions. The incidence of infection is higher at the end of the calving period,
as a consequence of progressive contamination of the farm, therefore most diarrheal outbreaks coincide
with the calving season in autumn, winter and spring. It should also be considered that asymptomatic
parasitized adults excrete small number oocysts, but sufficient to infect newborn lambs (Sanchez et al.,
2009). Ozer et al., (1990), carried out the first study in lambs in Elazig province and observed a
prevalence of 12%; further studies with Cryptosporidium reported a prevalence of 23.3% in the same
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animal species in Izmir (Erman et al., 2000). However there are a large number of causes of diarrhea in
sheep (Sutherland et al., 2010). A study conducted in Australia by Joshua et al. 2011; Identified
negative consequences on carcass weight and carcass yield indicators associated with the identification
of Cryptosporidium, lambs were sampled from two weeks of age until slaughter which was carried out
at 8 months, results indicated an average loss of 1.45 kg of hot carcass weight and 1.79% reduction in
carcass yield, which translates to a loss in kilograms of meat. The differences observed in these lambs
are supported by previous studies that indicate that these parasites limit the productivity of small
ruminants (Alonso et al., 2006). Therefore the objective of this study was to determine the prevalence
of Cryptosporidium spp. in lambs of the municipality of Culiacan, Mexico.

MATERIALS AND METHODS

The present study was carried out in the municipality of Culiacan, which is located geographically at
coordinates 24 ° 47 '21.64 "North and 107 ° 22' 26.74" West, with a height of 76 MASL (INEGI,
2009). For the study, lambs of different breeds and ages from one day to three months were considered.
The sample size was determined with the following formula: where n is equal to 1.962 * 0.40 (1-40) /
0.052 = 369

Where:

N= Sample size.

Z = 1.96 for 95% confidence and 2.56 for 99% confidence.

P = Expected frequency of the factor to be studied.

Q=1-p.

B = Accuracy or error admitted (Jaramillo and Martinez, 2010).

To determine whether there is a statistically significant difference between the ages of the lambs, the
results were analyzed by the Chi-square test for homogeneity of proportions (Wayne, 2006),
considering a statistically significant value of P < 0.05. In the study, 380 fecal samples of lambs of
varying ages between 1 day and 3 months of age were collected during 2014. Feces were collected in
latex gloves directly from the anus, in lambs less than 1 month of age an enema was applied to obtain a
sample. After which the samples were refrigerated in a cooler to be transported to the Parasitology Lab
at the Facultad de medicina veterinaria y zootecnia of the universidad auténoma de Sinaloa for
subsequent staining using the modified Ziehl-Neelsen technique and observed under a 100X double-
blind microscope.

RESULTS

The prevalence of Cryptosporidium in lambs in the municipality of Culiacan was 38% (P < 0.03).

DISCUSSION

The results of this study confirm the presence of Cryptosporidium spp. in the municipality of Culiacan
with a prevalence of 38%, in a study conducted by Kalman et al. (2012) with 175 sheep in west
Romania 24 samples (13.7%) positive to Cryptosporidium spp. were found, on the other hand an
investigation carried out in Iran by Mohammad and Orkiden (2013) in lambs yielded 10.24% positive
samples. The prevalence of Cryptosporidium in Belgium was 13.1% in lambs younger than 10 weeks
(Guarde et al., 2008). The aforementioned studies present a low percentage compared to the 38% found
in the municipality of Culiacan, according to literature this could be explained by epidemiological
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conditions, the geographical area studied, clinical history of the herd, exploitation system, Hygiene
practices, management and age of sampled animals.
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A WELFARE-FRIENDLY METHOD ALTERNATIVE TO BLOOD SAMPLING
FOR GROUP-HOUSED SOWS?
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SUMMARY. Blood is usually used as diagnosis fluid for pigs. Sampling is done by an invasive
method which can stress and hurt the animal. Furthermore, it requires at least two trained operators and
may be laborious especially in group-housed sows. This study aimed at assessing the feasibility of oral
fluid (OF) sampling on a chewing device, as an alternative to blood sampling in group-housed gestating
sows. The study was carried out in 30 French herds (1359 sows) selected on the gestation housing type
(straw bedding vs. slatted floor). In each herd, paired individual OF and blood samples were taken from
at least 30 sows and three pens selected at random. From these pens, pen-based OF samples were
collected on a chewing device provided for 45 minutes. Sampling and chewing times per sow and OF
quantity were recorded for each sample; individual information was collected for each sow. Every 15
minutes, the lying sows were counted (to measure the pen activity level). Factors associated with
individual sampling time and the probability that a sow chew the pen-based sampling device were
identified by logistic regression models. Individual OF sample took 2:50min (one operator, 4ml) while
blood sample took 1:15min (at least two operators). Sampling time was significantly increased when
straw bedding and varied according to the chewing device design and the operator. 45.8% of the sows
from 78.8% pens chew the pen-based device. Sows were less attracted by some kinds of collective
device, when straw bedding, when multiparous and when the activity of the pen was low. OF sampling
is a safe and easy technique performed by a single operator. This is a promising welfare friendly
sampling technique for group-housed sows based on the animal cooperation. The type of sampling
(individual or pen-based) should be adapted according to animal housing.

Key words: oral fluid, group-housed sows, welfare

INTRODUCTION

Taking blood samples by venipuncture from pigs is the most frequent sampling method used in the
field for monitoring or control purposes. It is a labour-intensive, tedious procedure which may
sometimes be dangerous for the samplers (e.g. with boars or sows or in group-housed animals). It is
also a stressful action for the pigs. Several studies have indicated that oral fluid (OF) sampling may be
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a promising method to detect and monitor pig health under field and experimental conditions (Prickett
et al., 2008). It is acknowledged as a more welfare-friendly and alternative method to blood sampling.
OF specimens may be collected at both the individual or group (pen-based) level. The feasibility of OF
has been assessed for growing pigs or boars (Kittawornrat et al., 2012; Gerber et al., 2014; Decorte et
al., 2015; Pepin et al., 2015) but rarely for group-housed gestating sows, a mandatory practice in swine
European farming system. Hence, this study aimed at assessing the feasibility of OF sampling on a
chewing device, as an alternative to blood sampling in group-housed gestating sows.

MATERIAL AND METHODS

The study was carried out in 30 French herds (1359 sows) selected on the gestation housing type (12
herds with straw bedding; 18 with slatted floor/20 herds with less than 15 sows per group and 10 with
more than 15 sows per group). In each herd, paired individual OF and blood samples were taken from
at least 30 sows and three pens selected at random. The OF was collected by a single operator allowing
the animal to chew on dry swabs (Swab cloth, Sodibox®, Nevez, France) until they were thoroughly
moistened. The swab was held into the mouth of the pig with a clamp. It was not necessary to restrain
the pigs. From these pens, pen-based OF samples were collected on a chewing device provided for 45
minutes. Sampling and chewing times per sow and OF volume were recorded for each sample.
Information related to the sows and their living conditions were collected for each animal. Every 15
minutes, the lying sows were counted (to measure the pen activity level). Factors associated with
individual sampling time and the probability that a sow chew the pen-based sampling device were
identified by logistic regression models (p<0.05).

RESULTS

Individual OF sample took on average 2:50min per group-housed gestating sow (one operator, =2:38
min, on average 4ml [c=1.6ml]). The mean blood sampling time per sow was 1:15min (c=1:04 min).
Factors associated with an OF sampling time higher than 2 minutes are given Table 1.
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Table 1: Factors associated with an individual oral fluid sampling time> 2 min per sow (30 herds, 1076
sows — Multivariate Generalised Estimation Equations models with a spatial correlation matrix)

Confidence interval

Factors Odds-ratio 95% P-value
Type of floor
Straw bedding 2.0 1.3;2.9 <0.01
Slatted concrete floor -
Swab size
270 cm? 2.0 1.4;2.8 <0.01
160 cm? -
Operator - - <0.01

45.8% of the sows from 78.8% pens chewed the pen-based device. Factors associated with the probability that a
sow chewed a pen-based device are presented Table 2.

Table 2: Factors associated with the probability that a sow chews a pen-based OF device (Multivariate
Generalised Estimation Equations models with an autoregressive correlation matrix)

Confidence

Factors Odds-ratio interval 95% P-value
Type of floor
Slatted concrete floor 4.2 [2.5;6.9] <0.01
Straw bedding -
Parity
Otol 3.3 [2.3;4.8] <0.01
2t03 1.9 [1.3;2.6]
>4
Pen activity
<50% lying sows 30 minutes after the beginning of the sampling time 2.6 [1.6;4.3] <0.01

>50% lying sows 30 minutes after the beginning of the sampling time -
Feeding system

Automatic feeder 1.8 [1.1;2.7] 0.02
Other types -
Type of OF device
Cotton mop 0,8 [0,5;1,2] 0.03
Cotton rope 3,3 [1,7;6,1]
Synthetic fringing swab 1 -
DISCUSSION

This study showed that individual OF sampling is an easy method performed by a single operator in
group-housed gestating sows. Results indicate that individual OF sampling takes twice more time than
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blood sampling in loose sows. However, it also required twice operator less than blood sampling thus
rendering both methods comparable in sampling time when human resources are considered. On the
other hand, the volume of oral fluid collected per animal is sufficient to perform laboratory tests.
Individual OF sampling is a welfare-friendly method based on the animal cooperation. Altogether these
results allow validating the feasibility of individual oral fluid collection in group-housed sows under
field conditions.

Sows on slatted floors took less time to be sampled. This may be explained by the environment of the
pen providing fewer opportunities for rooting and chewing than in straw bedding systems. The sows
may be more curious and interested by novelty and may come more easily to chew the swab on slatted
floors than in straw bedding systems.

OF sampling time also varied according to the swab size. Perhaps a small swab is easier for the sow to
keep in the mouth and to chew. Operators can also influence the time for OF sampling, indicating that
some people are more comfortable collecting individual OF than others. If random sampling is not
required, a good method should be to choose quiet sows in order to be faster in the sampling procedure.
In lock-in lock-out stalls, the sows can be restrained and are quicker to sample.

Similarly to growing pigs, pen-based OF is a good way to rapidly sample a large number of sows.
Nevertheless, the degree of success is lower and more variable in group-housed sows than in growing
pigs (Seddon et al., 2012). Pen-based OF sampling can especially fail when sows are straw-bedded,
multiparous, and fed with an automatic feeder. OF sampling could also be useful in sows in cases of
aggressive loose animals when taking blood samples may be dangerous for the operators. Our results
are in agreement with previous results showing that faced with a cotton rope, individually housed
gestating sows did not demonstrate high motivation via operant responding (Elmore et al., 2012) and
group-housed sows showed moderate motivation (Elmore et al., 2011). As parity is correlated with
older age, our results are also in accordance with those from Docking et al. (2008) who demonstrated
that the interest of animals in the material could be influenced by their age.

As in the previous results from Seddon et al. (2012) in growing pigs, the straw-bedded sows expressed
weak chewing behaviour. Straw is a relevant enrichment material for pigs (EFSA, 2014) that elicits
exploratory behaviour and for this reason, straw-bedded sows are less interested in a novel object than
sows housed in a more barren environment on slatted floor.

The type of device influenced the sow chewing interest for pen-based OF sampling. (Van de Weerd et
al., 2003) previously found that the rope was the favorite object for growers to express their functional
behaviours among the 70 tested. Attention should therefore be put on the kind of sampling device to
increase the sampling success of pen-based OF sampling.

In conclusion, OF sampling a promising welfare friendly sampling technique for group-housed sows
based on the animal cooperation. The type of sampling (individual or pen-based) should be adapted
according to animal housing. The oral fluid matrix is a promising method that should be validated in
regard to the diagnosis test implemented.
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SUMMARY. The provision of shade in the feedlot pen helps feedlot cattle to cope with adverse
environmental conditions when are under hot weather. However, their impact during the first days of
feedlot calves in confinement is poorly explorer. This research was performed with the objective of
determine the Influence of pen-shade on feedlot performance of calves during their first days in
confinement in hot weather conditions. Sixty-four calves (213.3 + 5.76 kg) were placed in 16 ground
floor pens (6 x 12 m), eight pens were fitted with shade; and the remainders were without shade. Calves
were fed with a growing diet (15.1% CP; 1.34 Mcal of NEm/kg DM), and were weighed at days 1 and
21 when ending the experiment. During the experiment climatic conditions were: air temperature 30.8
°C with range of 23.1 to 42.1°C; relative humidity 59.9%, wind speed 2.2 km/h and solar radiation of
925.7 W/m?. Across 21 days the provision of shade increased (P = 0.06) in 56% the average daily gain
(0.574 vs. 0.368 kg/day), augmented (P < 0.01) 7% the dry matter intake (4.82 vs. 4.50 kg/day), and
improved (P = 0.10) in 45% the gain/feed ratio (0.118 vs. 0.0.081 kg gain/kg DMI). It is concluded that
the provision of shade inside of feedlot pen contributes to promote growth performance of feedlot
calves during their first days in confinement under hot weather conditions.

Key words: Pen-shade, Feedlot-performance, bull-calves

INTRODUCTION

Newly arrived light calves in confined feeding system exhibits low dry matter intake (Loerch and
Fluharty, 1999; Duff and Galyean, 2007). Additionally, under hot weather conditions the dry matter
intake of cattle is depressed too (Gaughan et al., 2010; Barajas et al., 2013). Both conditions derivates
in low energy and others nutriments intakes (Mitlohner, et. al. 2002; Duff and Galyean, 2007; Barajas
et al., 2014), affecting negatively the performance and immunity of feedlot calves (Mader et al., 1999;
Mitlohener et al., 2002;). Several researches have shown the benefices pen-shade use on dry matter
intake (Mitlohener et al., 2001; Barajas et al., 2013). The effect of transport and handling on feed
intake of calves during first days in feedlot has been measured previously (Fluharty and Loerch, 1996;
Duff and Galyean, 2007; Barajas et al., 2014). However, there is no enough information regarded the
influence of pen-shade feed intake of newly arrived lightweight feedlot-calves when are subjected to a
hot environment. This research was conducted to determine the influence of pen-shade on performance
of calves during their first 21 days in confinement under hot weather conditions.

MATERIAL AND METHODS
The experiment was conducted from June to July, 2016 at Experimental Station for Beef Cattle located
inside of the commercial feedlot yard “Ganadera Los Migueles, S.A. de C.V.” in Culiacan, Mexico (24°
51’ N. and 107° 26> W.), 57 m a.s.l.; mean temperature 25 °C, and rainfall 645 mm.
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All calves in the experiment were managed according to the Guide for the Care and Use of
Agricultural Animals in Research and Teaching (FASS, 2010). Sixty four Brahman cross bull calves
213.3 + 5.8 kg were used. At arriving to the feedlot calves were fed a 40% roughage diet and had free
access to alfalfa hay and fresh water. After 72 h, they were individually weighed, ear tagged,
vaccinated against Mannhemia haemolytica (One Shot ®; Zoetis, Lincoln NE, USA), Clostridia and
Histophylus somni (Utrabac®-Somnubac; Zoetis, Lincoln NE, USA); implanted with Component® TE
with Tylan (ELANCO Animal Health, Indianapolis IN, USA), treated for internal parasites with
albendazole (Albendaphorte® 10% Co; Lab Salud y Bienestar Animal, Mexico) and also injected with
A, D and E vitamins (Vitafluid®, Lab Virbac, Carros cedex, France).

Based on the initial body weight, the animals were grouped in four blocks of 16 calves each; and in a
randomized complete block design, in groups of four were assigned to two types of allotment: 1) dirt-
floor pen (6 x 12 m; 18 m?/calf), with 2.4 m of feed bunk and 0.6 m of drinker without ceiling (No
Shade); or 2) pen as described but fitted with a center metal ceiling that provided 4.12 m? shade/calf
(Shade). Calves were weighed at the start of experiment and 21 days later when concluded. Calves
were feed ad libitum (105% of DMI of day before) twice a day (0700 and 1600 h) with the diet shown
in Table 1. Orts were removed and weighed at 0630 h. Samples of diet and orts were taken and oven
dried (65 °C; 48 h) for DM determination (AOAC, 1995). Air temperature (t) and relative humidity
(RH) were recorded daily. THI was calculated using the formula: THI = [0.8 x t] + [(% RH/100) x (t -
14.4)] + 46.4 (Mader et al., 2006).

Table 1. Composition of diet feed to bull-calves

Ingredients Proportion in dietary dry
matter, %
Corn silage without grain 36.0
Corn straw 30.0
Steam flaked corn 125
Soybean meal 17.0
Vitamin and Mineral Premix ! 3.0
Buffer blend 2 15
Total 100%
Calculated analyses (Dry matter basis)®

Crude protein, % 15.09
Net energy for maintenance, Mcal kg* 1.340
Net energy for gain, Mcal kg* 0.774

T Calculated from tabular values (NASEM, 2016).

Statistics. Data were analyzed by ANOVA as a mixed model, for a randomized complete block design
(Hicks, 1973); with a model that include variables as follows: block (random), day (random), and
Shade (fixed). Pen was the experimental unit, and an alpha value of 0.10 was considered to acceptance
statistical difference. Calculations were performed with the Version 9 of the software Statistix (2007).

RESULTS
Results of the influence of pen-shade on feedlot performance of calves are shown in Table 2. During
the first five days, Shade did not modify DMI (P > 0.10), while spent 7 days to induces an increment in
DMI as % of BW (P = 0.10). Cumulative DMI during days 1 to 7 was increased 18% (P < 0.01) by
shade provision. Over complete experiment Shade increased (P < 0.01) in 7% the DMI, 55% weight
gain (P = 0.06) and 45% feed efficiency of calves, respectively.
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Table 2. Influence of pen-shade on their dry matter intake of bull-calves during their first days in
confinement.

Variable Treatments SEM! P-value
No Shade Shade
Bull-calves, n 32 32
Pens, replicates, n 8 8
Days in trial, n 21 21
Weight day 1, kg 213.25 213.34 5.759 0.99
Weight day 21, kg 220.97 225.41 1.492 0.06
Average daily gain, kg 0.368 0.574 0.071 0.06
Dry matter intake, kg/day 4.50 4.82 0.026 <0.01
Gain/DMI, kg 0.081 0.118 0.014 0.10
Dry matter intake by periods:
Day 1, kg/day 1.91 2.08 0.072 0.13
% of BW 2 0.90 0.98 0.034 0.15
Day 2, kg/day 2.26 2.46 0.085 0.13
% of BW 2 1.06 1.15 0.040 0.15
Day 3, kg/day 2.84 3.08 0.107 0.13
% of BW 2 1.33 1.44 0.050 0.15
Day 4, kg/day 3.36 3.66 0.127 0.13
% of BW 2 1.58 1.70 0.060 0.16
Day 5, kg/day 3.70 3.87 0.085 0.17
% of BW 2 1.73 1.80 0.040 0.24
Day 6, kg/day 3.93 4.12 0.071 0.09
% of BW 2 1.84 1.91 0.033 0.16
Day 7, kg/day 4.10 4.35 0.083 0.06
% of BW 2 1.91 2.01 0.041 0.10
Days 1to 7, kg/day 3.16 3.74 0.031 <0.01
% of BW 2 1.48 1.57 0.015 <0.01
Days 8 to 14, kg/day 4.82 5.09 0.034 <0.01
% of BW 2 2.22 2.33 0.015 <0.01
Days 15 to 21, kg/day 5.53 6.00 0.051 <0.01
% of BW 2 2.52 2.68 0.021 <0.01
Days 1to 21, kg/day 4.50 4.82 0.026 <0.01
% of BW 2 2.08 2.19 0.010 <0.01

! Standard error of the mean
2 Dry matter intakes expressed as percentage of the body weight, the mean body weight at each day was calculated adding to

body weight of day 1 the mean ADG (Days 1 to 21) by corresponding days in confinement.

DISCUSSION
During experiment the climatic conditions were: air temperature 30.8 °C (23.1 to 42.1°C); relative
humidity 59.9% (45.3 to 69.9%), THI 81 (71 to 93), and wind speed 2.2 km/h; it implies that calves
were exposed to severe hot environment conditions. Agree with THI code: Normal < 74; Alert 75 to
78; Danger 79 to 83; and Emergency THI > 84 (Mader et al., 2006). Across the experiment calves were
exposed to danger conditions (THI = 81) and during the hottest hour of day were in status of
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emergency, reaching up to THI = 93. The mean DMI as % of BW for days 1 to 7 in both treatments of
1.53% BW is agreeing with the 1.55% BW expected for healthy newly arrived calves by NASEM
(2016), and corroborates the low DMI reported previously for newly arriving calves (Fluharty and
Loerch, 1996; Duff and Galyean, 2007; Barajas et al., 2014). The 18% of increment in the cumulative
DMI during first seven days as consequence of shade availability (P < 0.01) gives a strong support that
under hot weather, shade helps to improve animal welfare and to ameliorate the negative impact on
feed intake as was suggested by experiments with finishing cattle (Mitléhner, et al., 2002; Gaughan et
al., 2010). The augment in 7% over 21 days DMI is close to 7.5% observed both for Mader et al.
(1999) as by Mitlohner, et al. (2001) in longer experiment with finishing steers. The observed
increments in weight gain and feed efficiency (P < 0.01) corroborates the benefices of pen-shade
appreciated previously in growing and finishing cattle in high ambient temperature (Gaughan et al.,
2010; Barajas et al., 2013). It is concluded that pen-shade provision it is a profitable tool, that could
contribute to improve the welfare of calves and can helps them to cope adverse hot climate condition,
even during the critic period of early days in the feedlot.
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SUMMARY. Family farming is still the main source of income for many people in the tropical regions
of the world. At the same time, the modern society is quickly becoming more aware about the welfare
of animals for human consumption. The main objective of this study was to illustrate the need to
modify some aspects of the original WQ® protocols developed by the EU-funded WQ® project, under
the conditions of small community farmers in the tropics. Thirty-four dual purpose farms in the State of
Chiapas, Mexico, whose main production focus is milk but where beef production is also of significant
value, were evaluated utilising a merged version of the WQ® protocols for dairy and beef cattle. Based
on their average score, the farms obtained at least an acceptable level in each indicator of welfare.
However, after merging indicators from the dairy and beef cattle protocols of WQ® to adjust it to the
prevailing conditions in the tropics, some sections are not applicable. This is true especially for the
section related to good housing, where most of the items do not apply due to the absence of
infrastructure; the farms obtained a very high score in this section but further studies to verify if this
reflects a correct assessment of the welfare status should be performed. In general, the approach of the
WQ® protocol was useful, however some aspects are quite different from the conventional intensive
farming systems predominantly used in Europe and there is a need to implement some modifications.

Key words: Animal welfare, dual-purpose cows, tropics.

INTRODUCTION
In emerging economies, family farming is still the main source of income for a large part of the
population, particularly in the tropical regions of the world (Gonzélez-Garcia et al 2012). Research is
necessary to ensure the sustainability of such farms. At the same time, consumers are becoming more
aware about the environment and the ethical treatment of animals, requiring information on the origin
and quality of food produced from them (Smith & Brower 2012). One important aspect of direct
concern to the quality of animal products is farm animal welfare, which is indeed becoming a great
concern to society in both developed and developing countries.
Society concerns and increasing consumer awareness of animal welfare were the main driver behind
the EU-funded Welfare Quality® project in 2004. Within this project, a set of predominantly animal-
based on-farm animal welfare assessment protocols were developed. The cattle welfare assessment
protocol has been used in a number of scientific studies (Knierim et al 2009; Popescu et al 2013) under
intensive conditions. Nevertheless, the Welfare Quality® standards were mostly designed for
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indoor/partial indoor systems, which inevitably tend to congregate animals in certain parts of the farm
in scenarios that are not typical for animals raised under tropical conditions (Absalon-Medina et al
2011; Corro et al 1999). Hence, partly different indicators may have to be used to correctly evaluate the
animal welfare status under these conditions.

The main aim of this study was to illustrate the necessity of modifying some aspects of the original
WQ® protocols for dairy and beef cattle to accurately evaluate animal welfare under the conditions
prevailing in small community farming in the tropics.

MATERIAL AND METHODS
This study was performed in 34 dual purpose farms whose main production focus is milk, sold to a
local cheese factory. Male calves are sold for finishing, and old cows with subpar milk production are
slaughtered for beef production.
The farms were located in the municipality of Villa Corzo in the state of Chiapas, Mexico. The climate
in this region is hot and sub-humid with summer rainfall and an average precipitation of 1247 mm. The
study was performed during the summer at an average temperature of max 31°C and min 20°C, with an
average humidity of 86%. The size of the farms ranged between four to fifteen hectares while the herd
size ranged from 7 to 90 cows, with approximately 2/3 of the farms ranged between 15 and 35 cows.
Herds were mostly composed of crossbred animals (Bos taurus x Bos indicus). The farms in the study
worked under the same system; a 24/7 pasture system with milking in the morning and after milking,
cows were released to pasture, where they stayed for the rest of the day and night. Calves were kept
together with the cows night and day but usually separated and left in a paddock near the milking
parlour during milking. The herds had one or two bulls staying 24/7 with the cows.
Utilising the Welfare Quality (WQ®) protocols for dairy and beef cattle (Welfare Quality®
Assessment protocol for cattle 2009); the indicators that could be applicable for an all-year-around
grazing-based dual-purpose systems were selected.
Due to the prevailing conditions of the farms in this study, some features were evaluated during the
milking sessions when the animals were gathered in the milking parlour and it was feasible to perform
the observations at individual level. These observations covered the whole herd including cows, calves
and bulls when present.
The calculation of scores was performed according to the calculations included in the WQ® protocol
(WQ® 2009). The final result is represented by a number from 0 to 100 and the farms are divided in
four categories according to their final score in each category, as follows: Excellent - 80.1 — 100;
Improved - 60.1 — 80; Acceptable - 20.1 — 60; and Not classified - 0 — 20.

RESULTS
A total of 9 farms reached a level above the minimum scores to be considered acceptable in all the
categories; hence 74% of the assessed farms scored below acceptability in one or more indicator
categories of animal welfare. Based on the average score, the farms in the study area obtained an
acceptable level with respect to each indicator of animal welfare considered in the protocol. Absence of
prolonged hunger and absence of pain induced by management procedures represented a major
weakness for the dual purpose farms in the region. Ease of movement, as well as expression of other
87



behaviours obtained the highest score; this may be directly related to the grazing conditions of the
system. Good human-animal relationship also obtained the top score, indicating that even though being
at pasture the most part of the time, cows were still used to human contact. The percentage of farms per
each indicator of animal welfare and per category of classification are displayed in figure 1.
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Figure 1. Percentage of farms per category of classification and separated by each indicator of animal
welfare according to the WQ® protocol. Ease of movement, expression of other behaviours and good
human-animal relationship are not shown in the graph since 100% of the farms reached the category of
excellence.
In this study, three different sources of water were observed: troughs (artificial container intended to
provide water to animals), rivers (natural flowing watercourse) and ponds (natural or artificial pit in the
ground). Some farms presented combinations of two different sources. This is displayed in figure 2.
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Figure 2. Different sources of water available for the cattle herds in this study (n=34). Three different
sources of water were observed (Troughs, rivers and ponds), as well as two different combinations of
these, trough + river and trough + pond.

DISCUSSION
Since the Welfare Quality® protocol was designed to assess intensive farms with a clear objective of
high production; it does not necessarily correspond to the characteristics observed under the system
implemented in grazing dual purpose farming in the tropics. This study aimed to evaluate if the
protocol could still be a useful tool assessing animal welfare under the mentioned system. However,
after merging indicators from the dairy and beef cattle protocols of WQ® to adjust it to the conditions
in the tropics, some sections were found not to be applicable to these farms. This is true especially for
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the part related to good housing, as most of the items do not apply due to the absence of infrastructure
(i.e. no indoor housing); the farms did obtain a very high score in this section but further studies to
verify if this reflects a correct assessment of the cows’ welfare should be performed.
The section “animals colliding with housing equipment” does not apply to the conditions prevailing in
this study area; instead a better approach might be to assess the stocking density, i.e. the number of
animals/m? in the area where the cows were kept during the night and the site for milking, i.e. the area
around the milking parlour (Waiblinger et al 2001; Schneider 2010).
In relation to absence of pain induced by management procedures, it should be mentioned that the
farmers in this region do not practice tail docking or castration, but other procedures that may cause
pain but which are not considered in the original protocol were identified. For example, ear tagging, hot
iron branding, and cows routinely injected with oxytocin intramuscularly at each milking. Additionally,
the absence of a livestock crush or any other area designed for performing these procedures, as well as
other common features such as deworming or vaccination, could be major causes of stress (Orihuela &
Solano 1994).
Social interaction between cows might be lower when compared to intensive farms, especially when
calves and bulls are kept with the cows and the available pasture area is large and stocking density
hence very low. Additionally, cows under pasture conditions spend most of the time in activities such
as grazing and ruminating, and then not interacting among themselves. During this study, interactions
with other types of animals than cows, including calves and bulls, but occasionally other species such
as horses, poultry and wild fauna, were commonly observed. Hence, the importance of these events
should also be taken in consideration while assessing this type of farms in order to obtain more
information about expression of social behaviour (Masahiko et al 2013).
One of the main problems observed was the limited access to water, i.e. the shortage or absence of
water sources either at pasture or in the milking parlour. Most farms only have water sources in one
area, which results in animals spending long periods without drinking water. This can be a potential
welfare problem especially in the hot dry season (Ahmed and EI Hag 2003).
Family farming in the tropics generally involves a limited number of animals, sometimes even less than
10 cows. When this type of animal welfare assessment is carried out on a low number of animals,
indicators evaluated as percentages, e.g. health related problems (i.e. diarrhoea not always caused by an
infection) and body condition will considerably influence the total score given to that farm, since one
single animal will then constitute a significant proportion of the herd, but without stating that the whole
herd is affected or at risk. It is noticeable that the size of the herds can also benefit the approach and
utility that the WQ® protocol might have in an extensive system since the difficulties and limitations
observed in this study differed from the ones found by Huertas et al (2009) when applying the same
protocol in extensive larger farms in Latin America. In that study the size of the herd and the lack of a
routine gathering of the animals were the major problems related to the assessment of features such as
disease indicatives and avoidance distance.
Finally, new features could be developed to accurately improve animal welfare in farms using these
systems. Important aspects as the quality of feed and water should be some of the main targets to attend
to. The evaluation of cleanliness of water sources, assessed in accordance with the original protocol in
this study, should be improved in order to provide more useful information. In case of natural water
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sources evaluating water aspects such as odour and colour and whether it is still or running water
should be considered, and even further studies involving taking water samples for the analysis of water
quality should be a research priority in future endeavours.

In conclusion, the approach of the Welfare Quality® protocol was useful also under the conditions
prevailing in this study. However, as some aspects, such as absence of prolonged thirst, animals
colliding with housing equipment and social interaction, are quite different from the conventional
intensive farming systems predominantly used in Europe and there is a need to implement some
modifications.
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SUMMARY

Brucellosis is an important disease in dairy production in some areas of Mexico, because it affects
fertility rates of cows, bringing economic losses. The aim of this study was to evaluate the effect of
antibodies to Brucella abortus on calving interval, open days and milk production of dairy production
unit by analyzing and interpreting information from the records. A sample of 100 cows from a herd of
dairy region of Tizayuca, Hidalgo, Mexico was used. The presence of Brucella abortus was performed
using both specific card test and Pink-Bengal-Rivanol test. Laboratory results indicated that 11 cows
were positive to infection by Brucella abortus using the specific test card criteria, but only two were
positive when Pink-Bengal-Rivanol test was used over same samples. In the same herd analyses from
the records indicates an incidence of aborts rate 13.04% some close to 11% of seropositive cows found.
Abortions rate was negatively associated with reproductive performance of cows. Seropositive cows
had longer calving interval, and open days in relationship to seronegative dairy cows. Results indicates
that more than 10% of dairy cows in the area of Tizayuca, Mexico could be affected by infection due to
Brucella abortus, this fact represent a high sanitary risk for dairy cows in the region, for the farm-
workers, as well by the persons that could have contact with those cows or its food products, becomes
in an public health item.

Key words: Photoperiod, sheep, synchronized.

INTRODUCTION

A very important factor affecting the fertility of the farm is the fact that it can have a large number of
cyclical cows, free of reproductive diseases, to incorporate them into the breeding program. The
physiological and hormonal parameters associated with the repair of the estrus and with the restoration
of the ovarian and uterine functions are critical for the establishment of gestation (Risco and Archibald,
2005). The aim of this study was to evaluate the effect of antibodies to Brucella abortus on calving
interval, open days and milk production of dairy production unit by analyzing and interpreting
information from the records.
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MATERIAL AND METHODS

He study was carried out in the facilities of the Autonomous Metropolitan University unit Xochimilco
located in bone road 1100 colony Villa Quietud. Delegation Coyoacan and in the basin of Tizayuca-
Hidalgo located 25 kilometers from Mexico City, along the Mexico-Laredo highway.

Information from 100 individual reproductive records of a dairy unit was used. Reproductive
parameters (open days and interval between deliveries) were determined. In each year the cows were
grouped according to the corresponding calving number (first calving, second calving, third calving
and fourth calving).

Subsequently, the means of reproductive parameters collected each year and the percentage of annual
abortions were obtained.

Blood samples were then collected and then refrigerated at 4 © C for preservation and continued with
the treatment at the Immunology Laboratory of the Autonomous Metropolitan University, performing
the card test and rivanol.

RESULTS

Results of average reproductive parameters are shown in Table 1.
DISCUSSION

In the obtained results an incidence of abortions of 13.04% was found which alters the reproductive
parameters and consequently the productive parameters of the herd, authors mention that the incidence
of herd abortions should not exceed 1 to 4% in order not to affect reproductive parameters. The
percentage of brucella abortus seropositive animals with the rivanol test was 16% of a total of 100
animals, the authors conclude that the overall prevalence of brucella abortus found in dairy herds is
moderate, but at the herd level it is higher (Aparicio et al., 2003).

Table 1. Averages of reproductive parameters of 3 years

Year 2011 Number of Number of Open days Interval between Abortions
COWS services births
1° Birth 21 2.80 196.85 401.85 8
2° Birth 11 2 111.18 358.54 2
3° Birth 10 3.2 211.7 458.1 6
4° Birth 6 4.5 348.5 429.2 0
Average 12 3.12 217.05 411.92 16
Year 2012 Number of Number of Open days Interval between Abortions
COWS services births
1° Birth 22 3.09 157.57 413.06 5
2° Birth 27 3.3 192.48 405.59 2
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3° Birth 10 4 191.87 537 1

4° Birth 7 3.42 163.42 372.81 0
Average 66 13.81 176.33 432.11 8
Year 2013 Number of Number of Open days Interval between Abortions
cows services births

1° Birth 11 3.45 126.62 0 3

2° Birth 19 2.89 142.89 383 1

3° Birth 25 242 106.22 412 5

4° Birth 11 3 117.66 311 2
Average 16.5 2.94 123.34 368.66 11

With regard to open days, the average in Mexico is 144.7; However, in the herd of Tizayuca, up to a
maximum of 348 on average, this prolongation of open days is cause to pathologies as is the case of
brucellosis, as well as different physiological, environmental and zootechnical factors. In the case of
interval between deliveries we have a maximum of 15 months, knowing that the optimal level is 13
months (Meléndez, 2010). The high abortion rate in this study (13.04%) has the effect of affecting the
reproductive parameters, such as the open days and the interval between prolonged births that were
found in the test positive cows; In addition this incidence increases more because it is not possible to
establish a program of elimination of seropositive animals because of the high economic cost to the
producer. In conclusion, 10% of dairy cows in the Tizayuca area of Mexico are affected by the
infection due to Brucella abortus, which represents a high sanitary risk for dairy cows in the region that
may have contact with these cows or their products Becomes a public health article.
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SUMMARY. Mastitis is one of the most important diseases that globally affect the dairy industry. It is
considered the most costly infectious disease of dairy cows because it induces a decrease in production
of about 4 to 30% in milk yield, and also to obtain milk of low quality. The aim of this study was to
evaluate the effect of management during milking on the presence of subclinical mastitis in Holstein
Friesian cows. Four samples were taken at days 1, 5, 7, and 15 from each other in 24 Holstein Friesian
cows. The study was developed in the municipality of Amecameca, State of México, México, and the
management system was traditional from rural areas. For diagnosis, California test was performed and
for taking samples order was followed in handling milkers at the time of milking. It was found that
100% of the samples showed some degree of subclinical mastitis, increasing progressively as milking
progressed. In conclusion, milking management directly impact on the degree of subclinical mastitis in
Holsteins Friesian cows observed, presenting a greater degree of subclinical mastitis in the last
pregnant cows to be milked. The findings of this trial focus the high prevalence of sub-clinical mastitis,
indicating the potential economic implications related to the disease in smallholder dairy sector of this
rural area of México.

Key words: Holstein Friesian, California test, subclinical mastitis.

INTRODUCTION

Bovine mastitis is an inflammatory response of the mammary gland to an aggression. It is characterized
by the entry of somatic cells, mainly polymorphonuclear neutrophils, into the mammary gland and by
an increase in the protease content in milk. This disease can be classified according to the degree of
inflammation and local lesions, systemic implications in the cow. (Fernandez et al., 2012)

It can occur clinically and subclinically. Subclinical mastitis is long-lasting and much more common
than clinical mastitis. Among the methods most frequently used at the field level to diagnose clinical
mastitis are the method of observation and palpation of the udder, and physical tests such as the
milking bowl test, black cloth test and cup Tester Chemical tests, such as the electrical conductivity test
of milk, mastitis indicator paper and Whiteside test that also serves to diagnose clinical and subclinical
mastitis. Biological tests, such as the California mastitis test, the Wisconsin test, the bacteriological
diagnosis by methods of isolation, culture, staining, biochemical testing and identification and counting
of somatic cells by direct microcopy and somaticell. Mastitis detection methods are a tool that allows
identifying the type of clinical or subclinical infection that can occur within a dairy herd, so that the
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method chosen to determine the tests will be essential for a more accurate diagnosis. (Bedolla et al.,
2007)

Mastitis is a highly prevalent disease in dairy cattle and is one of the most important diseases
worldwide affecting the dairy industry, considered the most costly infectious disease of dairy cows
because it induces a decrease in production from 4 to 30% milk and low in quality, as well as
increasing costs of herd health care and premature disposal of genetically improved animals. As a
result, it has been recognized for some time as the most expensive disease in dairy farms. (Bedolla and
Ponce, 2008).

The objective of this work is to evaluate the effect of handling during milking on the degree of
presence of subclinical mastitis in Holstein Friesian cows.

MATERIAL AND METHODS

A total of 84 individual room milk samples were processed from 24 dairy cows from Holstein friesian
cows, from a traditional production located in Edo. Mexico.

In each sampling the dark background test described by Martinez et al., 2011 was used first, which
allows to detect lumps in the milk (tolondrén) directing the first jets through a black mesh or in this
case in some bowls , Which were moved rhythmically in circles to see their characteristics and whether
or not there were foreign bodies. This was followed by the California Mastitis Test (CMT), which
Fernandez et al., 2012, is the most widely used at the field level for the diagnosis of mastitis in dairy
cattle. This provides an indication of the number of somatic cells in milk. CMT will only give rise to a
visible reaction with a concentration of 400,000 cells / ml or more.

The classification obtained from subclinical mastitis was made 84 individual milk samples were
processed from 24 dairy cows from Holstein friesian cows, from a traditional production located in
Edo. México.

In each sampling the dark background test described by Martinez et al., 2011 was used first, which
allows to detect lumps in the milk (tolondron) directing the first jets through a black mesh or in this
case in some bowls , Which were moved rhythmically in circles to see their characteristics and whether
or not there were foreign bodies. This was followed by the California Mastitis Test (CMT), which
Fernandez et al., 2012, is the most widely used at the field level for the diagnosis of mastitis in dairy
cattle. This provides an indication of the number of somatic cells in milk. CMT will only give rise to a
visible reaction with a concentration of 400,000 cells / ml or more.

Table 1. The classification obtained from subclinical mastitis

Score Meaning Description of the reaction Interpretation
(Rcs/ MI)
N Negative Homogeneous 0-200.000

T Trace  There is some thickening. The reaction is  150.000-500.000
reversible and the viscosity observed for the
first time has to disappear

1 Slightly  The mixture thickens, there is no gel 400.000-1-500-000
positive  formation in the middle of the vane and the
viscosity observed has to persist. The mixture
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falls little by Little

2 Positive  Gel will form in the center of the blade during 800.000-5.000.000
the rotating movement. The gel will
accumulate at the bottom of the blade when
rotating movement is interrupted. When it
converts the gelatinous mass falls and can
leave some liquid in the well.

3 Very  Gel will form in the center of the vane and >5.000.000
positive  stick to the bottom of the well, but not to one
side. When the mixture is poured, it is
dropped to leave liquid behind.

Bolafios et al., 2012.

RESULTS

Among the results obtained we can highlight that the four samples taken from milker 1, where "0" is
negative, "0.5" is equivalent to trace, 1, 2 and 3 are the degrees of mastitis found. The grades of
subclinical mastitis increase progressively as the milker progressed, and even in the third and fourth
sampling, only 6 cows were observed since one of them was withdrawn from production because it did
not produce the liters of milk that had to Give newspapers.

The four our taken from milker 2, where "0" is negative, "0.5" is equivalent to trace, 1, 2 and 3 are the
degrees of mastitis found. It should be noted that, as in milker 1, the degrees of subclinical mastitis rise
as the milking progresses.

DISCUSSION

As mentioned by Bedolla, 2008, subclinical mastitis is a highly prevalent disease in dairy cattle, this
can be observed in all samples of the 3 milkers (graph 1,2,3,4,5,6,7,8, 9,10,11 and 12) since in these it
was observed that there was always a degree of subclinical mastitis.

According to "Hans 2001" the poor management of the milkers by malfunctioning the milking machine
causes subclinical mastitis, which can be observed in each of the pictures, since the first cows assigned
to the milkers were well managed and sanitary , Which can be observed in cows 1, 2 and 3 of each
milker, however as they progressed, they did not continue to take the same care in cleaning the udder,
work equipment and milkers, which is reflected Of cows 4 in front of milkers, since it can be observed
how the degree of subclinical mastitis goes up as the milking progresses. All this coinciding with
Santivafiez et al., 2013, which indicates that subclinical mastitis can be caused by poor disinfection of
the udders at milking, poorly used milking machines, poor postharvest sealing, poor bedding status; All
this predisposing to the mammary gland to the entrance of pathogenic microorganisms for this. And
supported by Pizon et al., 2009, who mention that the increase in the prevalence of subclinical mastitis
is due to inappropriate practices in the milking routine, which leads to an increase in the spread of
disease in the herd.

It should be noted that as suggested by Hans, 2001, a manual of milking procedures and cleaning and
disinfection of the equipment should be carried out in production, as well as teaching the correct
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application of the milking procedure to milkers, which in production There was no increase in the risk
of mismanagement at the time of milking and giving results like those obtained in this study.

With the above, it can be concluded that the management of milking directly affects the presence of the
degree of subclinical mastitis in Hosstein Friesian cows, with the highest degree of subclinical mastitis
being the last cows to be milked.
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COGNITIVE BIAS TEST AS A TOOL FOR ACCESSING

WELFARE OF FISH
K. Wojtas?, R. Kolacz!
YWroclaw University of Environmental and Life Sciences, Wroclaw, Poland

SUMMARY

Studies prove that fish are conscious and sentient beings. They can feel not only pain, but also more
complex emotions both negative and positive. Innovative approach to welfare studies is an idea to
measure animals' affective states as an ultimate indicator of their quality of life. The aim of the
presented research was to develop a cognitive bias test based on the assessment of ambiguous stimuli
that would allow for assessing the valence of emotional state in fish and to use this test for investigating
the influence of structural enrichment on welfare of Zebrafish. 100 Danio rerio were divided into two
groups: BT (barren tank) and ET (tank with environmental enrichment). Previously conditioned fish
were tested in a five arm, radial shaped chamber. Each arm had the back wall painted with a certain
proportion of green colour (conditioned as positive stimulus) and red colour (conditioned as negative
stimulus). This allowed to crate zones with different intensity of the two stimuli: the far left side
representing the positive stimulus "A" (100% of green colour), the far right representing the negative
stimulus "E" (100% of red colour). The three middle arms were representing ambiguous stimuli with
the different intensities of red and green colours. During the test behaviour of each fish was recorded
and analysed for activity in each zone using computer software. The fish from the ET group showed
more overall activity and explored more of the ambiguous stimuli arms than the fish from the BT
group. This suggests that environmental enrichment had a positive influence on the valence of affective
state in fish from the ET tank. The presented research showed that the cognitive bias test is a promising
tool for assessing welfare and affective states in fish. Results suggest that environmental enrichment
had a positive effect on the emotional state and therefore the welfare of fish.

Key words: fish welfare, cognitive bias, zebrafish

INTRODUCTION

The most recent studies prove that fish similar to mammals are conscious and sentient beings. They can
feel not only pain, but also more complex emotions both negative and positive (Brown, 2015). Due to
dynamic growth of aquaculture sector and intensification of the production methods the number of
threats for farmed fish welfare is constantly growing. Fish in aquaculture are often kept in barren tanks
or cages deprived of any structural elements. However the research shows that structural enrichment
has a positive influence on fish health, aggression level and growth rate (Naslund at al., 2016).
Therefore it is important to develop methods that allow for accessing fish welfare. Innovative approach
to this subject is an idea to measure animals' affective states as an ultimate indicator of their quality of
life.
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The aim of the presented research was to develop a cognitive bias test based on the assessment of
ambiguous stimuli that would allow for assessing the valence of emotional state in fish and to use this
test for investigating the influence of structural enrichment on welfare of Zebrafish.

MATERIAL AND METHODS

In the research there were 100 adult Danio rerio from line ABXTL used, selected for the size and body
weight. The fish were divided into two groups: group BT (Barren tank): the fish in this group were kept
in a tank devoid of any elements (completely empty tank) and group ET (Enriched tank): the fish in this
group were kept in a tank equipped with hides and synthetic plants. The fish were conditioned for two
stimuli, positive (A) identified with green colour and negative (E) identified with red colour.
Conditioned fish were tested in a radial shaped cognitive bias chamber designed for this experiment.
The chamber consisted of five arms positioned at an angle of 450 relative to each other. Each arm had
the back wall painted with a certain proportion of green colour (conditioned as positive stimulus) and
red colour (conditioned as negative stimulus). This allowed to crate zones with different intensity of the
two stimuli: the far left side representing the positive stimulus "A" (100% of green colour), the far right
representing the negative stimulus "E" (100% of red colour). The three middle arms were representing
ambiguous stimuli with the different intensities of red and green colours (from left to right: arm "B"
75% green and 25% red; arm "C": 50% green and 50% red and arm "D": 25% green, and 75% red)
(Figure 1). During the final test in each trial a group of five fish was placed in the middle of the testing
chamber. Their behaviour was recorded for 5 minutes right after the doors for all arms were opened.
Afterwards the recording was analysed for fish activity in each zone using computer software.

Figure 1. Five-arm radial testing chamber.
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RESULTS

The fish from the ET group showed more overall activity and explored more of the ambiguous stimuli
arms in the test chamber than the fish from the BT group. Fish coming from enriched tank (ET group)
during the cognitive bias test trials spend 57,4% of overall test time on exploring arms with ambiguous
clues. Most activity was presented in zone D2 (an average of 1,14 fish visiting this zone during the test
time), A2 (0,81), N (0,67) and C2 (0,69). Least activity was presented in zone E2 (0,11). Fish coming
from barren tank (BT group) on the other hand spend most of the overall test time (69,48%) in the zone
A2 (arm associated with positive stimuli). Fish in BT group spend only 14,8% of overall test time on
exploring arms with ambiguous clues. Most activity was presented in zone A2 (3,47) and there was no
activity in zone E2 (0,00) associated with negative stimuli (Figure 2 and 3).

Figure 2. Fish activity in each zone of testing chamber.
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DISCUSSION

The presented research showed that the cognitive bias test is a promising tool for assessing welfare and
affective states in fish. Results suggests that fish with a higher welfare (enriched tank providing better
living conditions) were more positive biased than fish with a lower welfare (barren tank devoid of any
enrichment). This was emphasised by higher activity in arms with ambiguous stimuli during the
cognitive bias test. As literature concerning cognitive bias in fish is very limited or non-existent it is
necessary to

look at research done on other groups of animals. Results from studies done on macaques (Macaca
mulatta) (Bethell et al., 2007), dogs (Casey et al., 2008), pigs (Douglas et al., 2012), chickens (Salmeto
et al., 2011), starlings (Sturnus vulgaris) (Matheson et al., 2008; Bateson and Matheson, 2007) and rats
(Burman et al., 2008; Burman et al., 2009) suggests that higher exploration of ambiguous clues can be
associated with more optimistic cognitive bias and higher welfare.

LITERATURE CITED

Bateson, M. and Matheson, S.M. 2007. Performance on a categorisation task suggests that removal of environmental

enrichment induces ‘pessimism’ in captive European starlings (Sturnus vulgaris). Animal Welfare 16: 33-36.

Bethell, E.J., Semple, S., Holmes, M. and MacLarnon, A. 2007. The effect of emotion state on responses to social stimuli by
rhesus macaques. Primate Eye 92: 5-6.

Brown, C. 2015. Fish intelligence, sentience and ethics. Animal Cognition 18: 1-17.

Burman, O.H., Parker, R.M., Paul, E.S., and Mendl, M.T. 2009. Anxiety induced cognitive bias in non-human animals.
Physiology and Behaviour 98: 345-350.

Burman, O.H., Parker, R., Paul, E.S. and Mendl, M. 2008. A spatial judgement task to determine background emotional
state in laboratory rats, Rattus norvegicus. Animal Behaviour 76: 801-8009.

Casey, R., Brooks, J., Basse, C., Burman, O., Paul, E.S., and Mendl, M. 2008. The use of ‘cognitive bias’ as an indicator of
affective state in the domestic dog. In: Proceedings of the UFAW Animal Welfare Conference 2008, Birmingham.

Douglas, C., Bateson, M., Walsh, C., Bédué, A. and Edwards, S.A. 2012. Environmental enrichment induces optimistic
cognitive biases in pigs. Applied Animal Behaviour Science 139: 65— 73.

Matheson, S.M., Asher, L. and Bateson, M. 2008. Larger enriched cages are associatedwith ‘optimistic’ response biases in
captive European starlings (Sturnus vulgaris). Applied Animal Behavioral Sciences 109: 374-383.

Naslund, J. and Johnsson, J. 2016. Environmental enrichment for fish in captive environments: effects of physical structures
and substrates. Fish and Fisheries 17: 1-30.

Salmeto, A.L., Hymel, K.A., Carpenter, E.C., Brilot, B.O., Bateson, M. and Sufka, K.J. 2011. Cognitive bias in the chick
anxiety—depression model. Brain Research 1373:124-130.

101



MOBILE HOUSES FOR LAYING HENS - BOTH CHANCE AND CHALLENGE

M. F. Giersberg, B. Spindler, N. Kemper
Institute for Animal Hygiene, Animal Welfare and Farm Animal Behaviour,
University of Veterinary Medicine Hannover, Foundation, Germany

SUMMARY. Since the early 2000s, mobile houses have emerged as alternative housing systems for
laying hens in Germany. Besides increasing consumer interest in animal friendly farming procedures,
the objective was to alleviate common problems of static free-range units, such as an excessive use of
the outdoor run near the stable, resulting in a loss of vegetation, and an accumulation of nitrogen and
infectious agents. At present, a variety of mobile houses, from partially mobile polytunnels on skids to
fully mobile trailer-like systems, is commercially available. The interior varies from single tier systems
with manual feed hoppers and front roll away nest boxes to aviaries with automatic chain feeders and
egg belts. Most units offer space for 200-2000 hens, and investment costs amount to 50-160 €/animal.
However, the legal situation in Germany is complicated, as it usually depends on the respective
competent authority whether or not a mobile house is exempt from a building permit. The frequency
with which mobile houses are moved ranges between once a week and four times a year, largely
depending on the respective housing system and local conditions. Whereas frequent site changes affect
the nitrogen and pathogen load of the outdoor run positively, the skids or wheels of the barn and tractor
may cause damage to the turf. Another challenge is the cleaning and disinfection of mobile houses. In
contrast to static barns connected to the sewage system, the potentially contaminated wastewater is
often directly carried into the soil. From an economical point of view, the investment costs as well as
the high labour demands, especially for small units with less automation, must not be underestimated.
To operate profitably, minimum prices of about 30 cents/egg have to be realised. The use of mobile
houses for laying hens can be an animal friendly and environmentally sound alternative to static free-
range systems. However, for developing detailed recommendations for farmers, veterinarians and the
competent authorities, present gaps in knowledge should be filled through further, interdisciplinary
research.

Key words: Poultry; Sustainable farming concepts; Animal welfare

INTRODUCTION
Mobile poultry houses, in the form of simple carriages, were already common at the beginning of the
past century. They were mainly used to bring pullets to the stubble fields for “grazing” in order to save
valuable feed (Van der Linde, 2015). Since the early 2000s, mobile houses for laying hens have re-
emerged in Germany, especially in the organic sector. The objective now was to alleviate common
problems of static free-range units, such as an excessive use of the outdoor run near the stable, resulting
in a loss of vegetation, and an accumulation of nitrogen and infectious agents. In addition, consumer
interest in farm animal welfare has grown over the past years (European Commission, 2007), and free-
range housing systems are perceived as particularly animal friendly (Sossidou et al., 2011). Thus,
mobile housing systems became also attractive for an increasing number of conventional poultry farms,
especially for smaller units offering farm gate sales. At present, 23.7-43.5% of the owners manage their
mobile houses conventionally (Trei et al., 2015). This paper provides an overview of the variety of
mobile houses used for keeping laying hens. In this context, challenges and risks, possible solutions in
the field and present gaps in knowledge are discussed.
COMMON MOBILE HOUSING SYSTEMS
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In principle, a distinction is made between partially and fully mobile housing systems for laying hens.
Partially mobile houses are polytunnels with open bottom on galvanised skids, which are mainly towed
in the longitudinal direction by means of a tractor. It is also possible to move these stables between few
paved locations with fixed grid and sewage system connection. In addition, a fully insulated
wintergarden can be attached to the side of the stable. At present, partially mobile houses are available
for 190-2000 laying hens. Depending on flock size and management practice, investment costs for
partially mobile housing systems equipped as standard range between 50-128 €/hen (Van der Linde,
2015). Fully mobile trailer-like systems are particularly purchased for smaller flocks of about 225 hens
(Trei et al., 2015). They mostly consist of tanks and photovoltaic systems or generators for an
independent supply of water and energy. Furthermore, they have a chassis whose axes and wheels are
either fixed or exchangeable. Commercial available fully mobile houses offer space for 225-1400
laying hens, and investment costs amount to 109-160 €/animal (Van der Linde, 2015). The interior of
both partially and fully mobile houses varies from simple single tier systems to multilevel aviaries with
manure belts. The degree of automation also differs: some houses feature for instance automatic chain
feeders, egg belts and stable computers which send alerts to the owner’s mobile phone, whereas in
other houses feed hoppers and frontal rollaway nest boxes are operated manually. Besides
commercially available systems for laying hens, some providers also offer mobile houses for broiler
chickens, turkeys and domestic waterfowl. Moreover, a variety of self-constructed mobile housing
systems, such as movable huts, old caravans or construction trailers, can be found in the field.

CHANCES, CHALLENGES AND REMAINING GAPS

LEGAL FRAMEWORK
At present, there is no consensus in Germany on how building law refers to mobile houses. It usually
depends on the respective competent authority whether or not a mobile house is exempt from a building
permit (Van der Linde, 2016). The legal situation is further complicated by mobile systems which are
actually considered as a vehicle with trailer status. In the European Union, the Council Directive
1999/74/EC (1999) laying down minimum standards for the protection of laying hens and its national
implementations provide detailed requirements for keeping laying hens. It must be borne in mind that
these regulations also apply to commercially run mobile houses, whether available as standard or self-
constructed. For organic farming, the corresponding European and national legal requirements have to
be complied with.

RUN MANAGEMENT AND MOBILITY

A common problem of static free-range units is the excessive use of the outdoor run near the stable.
This often results in a loss of vegetation and permanent turf destruction involving puddles and muddy
areas with an accumulation of nitrogen and infectious agents (Elbe et al., 2005; Knierim, 2006). The
advantage of mobile systems is that changing sites can alleviate these problems. The frequency with
which mobile houses should be moved depends on the local conditions, the type of mobile house and
the management of the outdoor run. In general, it is recommended to move partially mobile houses
about four times a year, and fully mobile houses weekly to monthly (Deerberg, 2014). Whereas
frequent site changes affect the nitrogen and pathogen load of the outdoor run positively, the skids or
wheels of the barn and tractor may cause damage to the turf, especially in the times of low vegetation.
To avoid unreasonably frequent site changes of the whole mobile house, a rotation of outdoor runs is
useful. This can be realised, for instance, by providing the hens with the areas next to the right side of
the house first, and then with the left-side areas. In case of mobile housing systems with open bottom or
after longer periods at the same site, further measures to regenerate and vegetate the area, such as
mowing, mulching, reseeding and pre- and post-grazing of other animal species, may be necessary.
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In 99.6% of all examined laying hens from stationary free-range units, Kaufmann et al. (2011) found
helminths. It can be assumed that changing sites regularly avoids an excessive accumulation of
parasites in the outdoor run. However, if the actual prevalence of endo-parasites is lower in hens kept
in mobile houses, remains to be studied.

Local accumulations of nitrogen (2086 kg N/ha) were found in the areas next to the barn of a stationary
free-range unit when the distribution of the hens in the outdoor run was uneven (Elbe et al., 2005). In
contrast, nitrogen loads were within the allowable range (172 kg N/ha) when the hens frequented the
whole area equally. Fiirmetz et al. (2005) showed that moving a fully mobile house even in winter,
when vegetation was low, had positive effects of the nitrogen load. When sites were changed after six
weeks instead of three months, the nitrogen load decreased from 37.4 mg N/kg soil to 24.7 mg N/kg
soil. However, due to the experimental period of one year no conclusions can be drawn concerning
long time effects of accumulation. Furthermore, there is little information on the nutrient load under the
mobile house (systems with open bottom) and under different local conditions. According to a survey
by Fuhrmann et al. (2011), farmers did not analyse the nutrient load of the outdoor areas routinely.
Another challenge is the cleaning and disinfection of mobile houses. In contrast to static barns
connected to the sewage system, the potentially contaminated wastewater and disinfectants are often
directly carried into the soil. At present, there are no studies on possible hygienic and environmental
effects of this practice.

PREDATORS

Similar to static free-range units, predators are one of the main reasons for losses in mobile housing
systems. Investigations by Andersson and Kaufmann (2016) showed that 15.9 to 17.7% of flock
mortality was caused by a fox. Common strategies against ground predators, such as buried fences or
double and triple fencing are hardly feasible for mobile runs. Therefore, portable wire nettings with
small mesh size and electric wire fences may be more suitable. It is also important to check and repair
the fencing regularly. Since some birds of prey like hawks may use trees and hedges in the outdoor run
as starting points for hunting, smaller bushes and shrubbery offer better shelter from aerial predators.
However, they limit the alternative use of mobile outdoor runs. Thus, natural and artificial shelters or
covers should be easily movable along with the mobile house. In addition, smaller outdoor runs can be
fully covered by protection nets for chickens. Further recommended measures, such as adding cocks to
the flock, scarecrows or shiny objects are often not effective in the field.

ECONOMIC ASPECTS

An advantage of mobile houses is that farmers can start in the egg production sector with small flock
sizes. However, the investment costs per hen as well as the high labour demands, especially for small
units with less automation, must not be underestimated. Owners of mobile houses reported daily work
times ranging between nine minutes and four hours (Trei et al., 2015). In addition, five minutes to 20
hours, and one minute to ten hours were needed for moving the houses and the fences, respectively.
Since investment and running costs are relatively high, minimum prices of 34 cents/egg have to be
realised for flocks with 200-300 hens (Bottcher, 2015). According to a survey by Bottcher (2015) 60%
of the eggs produced in mobile houses were directly sold to the customer achieving prices of 30-
50 cents/egg. Similar prices of 24-62 cents/egg in the organic sector were reported by Trei et al. (2015).
However, with 15-28 cents/egg the proceeds for eggs produced in conventionally managed mobile
houses were considerably lower (Trei et al., 2005).

CONCLUSION
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With appropriate management, mobile houses for laying hens can be an animal friendly and
environmentally sound alternative to static free-range systems. However, the investment costs as well
as the high labour demands, especially for small units with less automation, must not be
underestimated. In addition, present gaps in knowledge should be filled through further,
interdisciplinary research. Building on that, detailed recommendations for farmers, veterinarians and
the competent authorities should be developed.
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SUMMARY. It is of great importance in today's globalised society the growing concern of consumers
for the bioethical implications of systems and ways of producing food from animal origin. The present
research aims to generate an instrument to evaluate the animal welfare of dairy sheep and dairy goats in
two different farms, A and B. The objectives of this study were: to evaluate the general management to
determine the health status of the animals, to observe if the five welfare freedoms are fulfilled, and to
determine if they have comfort in their respective facilities. The methodology used was the design and
validation of a protocol to measure Animal Welfare in dairy sheep and dairy goats. The application was
an effective tool for measurement of Animal Welfare, obtaining the following results: farm A reached
78 points against 85 obtained by farm B; the proposal goes beyond getting the animals to enjoy a state
of health that can manifest all their productive potential and that allows them to face successfully
reproductive events. These results aimed to provide farmers tools to measure animal welfare and thus
obtain products in the best sanitary conditions, and conditions with favourable repercussions for their
economy, and at the same time helps producers to have arguments that allow them to morally justify
their strategies productive.

INTRODUCTION

Animal welfare is profitable because animals that are not afraid are more productive. When a dairy
animal suffers abuse, an electric grip is applied to it or it is struck by what it is afraid, which causes an
increase in the secretion of cortisol, a hormone associated with stress. This physiological events
decrease the immune function, which makes animals more susceptible to the disease and also causes a
drop in milk production (Grandin, 1993). Animals panic if they begin to slip. An anti-slip floor is
essential for handling low-stress cattle, because quiet animals are handled more easily. Slips tend to be
the main problem in small enclosure spaces, such as corrals, milking parlours and sleeves. Goats prefer
dry sites. Therefore, the preferred habitats of goats are commonly found in dry and semi-humid areas.
When the goats are forced to live in humid environments (which favour watering), the hoof tissue
softens. The aim of this study is to validate a protocol to measure animal welfare in dairy goats and
dairy sheep.

MATERIALS AND METHODS
The methodology used was the design and validation of a protocol to measure Animal Welfare in dairy
sheep and dairy goats, taking as a reference point the protocol accepted in Europe. The protocol was
divided into six areas: environmental, accommodation and facilities, milking parlour and anteroom,
floor, food and water and animals. In addition, a protocol was elaborated with criteria of absence or
presence of conditions in the farm that included lodging, feeders and drinking corridors, zone of
descent among others. Individual behaviour and health was also observed in a sample of 10 animals.
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Instruments, tools and materials:
[1 Tape measure (to measure cubicles, ships and feeders).
1 Thermometer to measure body temperature in both species.
[1 Stethoscope to measure vital signs (respiration frequency and heart rate)
(1 Ethogram
[1 Stopwatch
1 APA with the Animal Welfare Indicators
(1 Bio-productive and agro-meteorological records (ambient temperature, relative humidity,
precipitation) from 2011 to 2015.

The thermohychrometric index (THI) was estimated using the following formula:
THI =0.81 x A+ Hr/100 x (A'-14.4) + 46.4, where:
THI = Thermohychrometric index
Hr = Relative Humidity
A! = Ambient Temperature
The ambient temperature and relative humidity were averaged using 5 previous years (See Annexes)
and its interpretation was done through the following table:

ITH Interpretation AW Scale Score
<72% No risk of caloric stress 5
72-78% Light Stress 4
79 -89 % Severe stress 3
90 -98% Very severe stress 2
>98 % Death by heat stroke 1

THI Tutorials, Accommodation - Installation, Health and Behaviour were applied, each of which had a
scale with the categories Bad, Fair and Good. All data captured were entered into a computer program
in an Excel data base, once installed the tutorials were evaluated by each indicator.

RESULTS AND DISCUSSION

Todaro et al. (2015) mention that poor ventilation, bed type and surface hygiene may be a limitation
factors on the yield of the animals and their health. The first step in solving plant problems is to
distinguish between serious design errors and easily corrected faults. Adequate ventilation, easy access
to both food and water, and the ability to properly observe animals in confinement are also mandatory.

In farm A is carried out the breakdown, which is a good practice mainly in times of rain, as it favours
the prevention of lameness problems which were not observed during the evaluation. In farm B this
practice is not carried out due to the large number of animals that exist, despite this, the animals do not

107



suffer lameness. The application was an effective tool for the measurement of Animal Welfare
obtaining the following results: farm A reached 78 points against 85 obtained by farm B out of 100
total points.; the proposal goes beyond getting the animals to enjoy a state of health that can manifest
all their productive potential and that allows them to face successfully the reproduction.

In the environmental criteria only the temperature was rated very good within five indicators. In the
criteria of facilities one indicator was optimal and two good indicators within seventeen indicators. The
room and before milking room two indicators were good, an optimal indicator of a total of six.
Regarding the floor had one indicator as optimal and another indicator as very good out of a total of
six. Regarding the criteria of absence or presence of conditions on the farm of a total of 32 indicators,
only in four aspects was the absence of desirable conditions detected and the presence of mastitis was
detected.

Although ambient temperatures are low on farm B and high on farm A, the THI (Temperature and
Humidity Index) is optimal and this is reflected in the body temperatures recorded in the samplings of
the animals, which are inside of the normal parameters. Low temperatures on farm B are likely to cause
the respiratory signs (sneezing and coughing) observed in sheep.

CONCLUSION
These results aimed to provide farmers with tools to measure animal welfare and thus obtain products
in the best sanitary conditions and conditions with favourable repercussions for their economy, and at
the same time help producers to have arguments that allow them to morally justify their strategies
productive. Currently there is not much information on animal welfare in sheep and dairy goats, so it
would be advisable to continue investigating their biology and behaviour and not lose sight of assessing
these two farms in a certain time, to make an improvement in the aspects that were deficient.
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INFLUENCE OF CONTINUOUS ENVIRONMENTAL ENRICHMENT ON
AGGRESSIVE BEHAVIOUR OF PIGLETS
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University of Veterinary Medicine Hannover, Foundation, Germany

SUMMARY. In conventional pig production, environmental enrichment is expected to have positive
effects on behaviour and performance of pigs. Especially a continuous availability of enrichment from
birth to the end of the rearing period may have a positive impact on piglets’ behaviour. In order to
confirm this assumption, in three batches the agonistic behaviour and lesion score of 141 piglets
originating from 12 litters kept in two different environments (E) were investigated. For two litters per
batch different enrichment materials were available in the farrowing pen. Ten piglets from these two
litters were mixed after weaning in a flat-deck pen for rearing with the same enrichment materials (EE).
At the same time, 10 piglets from two unenriched litters in the farrowing pen were mixed in another
pen in the same flat-deck without increased enrichment (CE). Evaluation of the lesion score one day
before weaning showed a lower score in EE piglets (P < 0.05). Behavioural analysis of the first three
days after weaning showed a lower frequency of aggressive interactions in CE groups than in EE
groups on day one after weaning (P = 0.02). While there was no difference on day two, more
aggressive interactions occurred on the third day after weaning in the CE treatment (P = 0.017). Rank
order fights between piglets immediately after weaning could not be reduced by continuously increased
environmental enrichment. However, enrichment seems to be already useful for suckling piglets, and,
when continuously available, it may also have positive impacts on aggressive behaviour in later piglet
rearing.

Key words: environmental enrichment, aggressive behaviour, piglet

INTRODUCTION
Conventional housing systems for pig production are usually characterized by manageable pens with limited

space, slatted or at least partially slatted floors without litter and restricted feeding systems. The barren
environment with scant opportunities for playing and exploring often leads to unsatisfied behavioural needs.
Manipulative behaviour towards penmates, behavioural disorders and cannibalism can be the results (Hoy,
2009). Especially piglets frequently show play and exploratory behaviour (van Putten, 1978; Newberry et al.,
1988). Play behaviour seems to have an important influence on successful socio-cognitive development. For this,
the availability of environmental stimuli is of great importance (Martin et al., 2015). Furthermore, grouping of
unfamiliar pigs is a common practice in conventional pig farming. Especially after mixing of piglets at weaning,
when litters recently were separated from the sows and faced with change in environment and diet, enormous
stress and reduced well-being can arise (Dybkjaer, 1992). Frequent aggressive interactions to establish a new
social hierarchy (Friend et al., 1983), occurring for at least three days (Fels et al., 2014) are also stressful for the
animals. An approach to enhance animal welfare and to avoid undesirable behaviour is to provide sufficient
environmental enrichment. Pigs raised in enriched environments (O'Connell and Beattie, 1999) and especially
piglets after weaning show less aggressive behaviour (Schaefer et al., 1990; Blackshaw et al., 1997; Melotti et
al., 2011; Ledergerber et al., 2015). Additionally, different studies showed a positive impact of environmental
enrichment on behaviour and performance of suckling piglets as well (Oostindjer et al., 2010; Telk&nranta et al.,
2014). However, for suckling piglets often no manipulable material at all, and for weaners only scant enrichment

109



is available. In order to achieve long term positive effects on animal welfare, constant environmental enrichment
should be offered over the entire rearing period (Martin et al., 2015). Hence, the aim of this study was to
investigate the effects of continuous environmental enrichment for piglets from birth until the end of rearing on
the skin lesion score before and after weaning and the aggressive behaviour after weaning.

MATERIAL AND METHODS
The study was conducted in three batches, using 141 piglets (BHZP) at the research farm of the University of

Veterinary Medicine Hannover Foundation, Germany. Piglets were kept in conventional farrowing pens with
crates before weaning and in fully slatted pens for rearing after weaning. For the study, piglets were raised in
two different environments. Two litters per batch were exposed to different enrichment materials (straw tower,
paper dispenser, chew-bone, ropes) in the farrowing pen (EE). At an age of 35 days, piglets were weaned and
five piglets from each of the two litters were mixed for rearing into a group of 10 with same enrichment (EE). At
the same time, a second group of 10 piglets was made from two conventionally kept unenriched litters (5 piglets
from each litter) which served as control group with only one chain with plastic bite ring as enrichment (CE).
After weaning, piglets were individually marked and continuously video recorded for the first 72 hours. Because
of technical difficulties in the third batch, recording started at day two. Behavioural analyses were conducted
daily between 06:00 h and 21:00 h by analysing aggressive interactions between penmates. Therefore, the total
number of fights, the wins, the defeats and the undecided outcomes were noted for each piglet. An aggressive
interaction was defined as a fight or a displacement with physical contact initiated by one individual including
aggressive behaviour elements followed by any form of submission performed by the opponent (Fels et al.,
2014). Furthermore, a skin lesion score was assigned one day before and 4 days after weaning according to
methods described by Borberg and Hoy (2009). Thus, a score from 0 to 3 depending on severity, separately for
different body regions on the right and left side was determined (head, ear, neck/shoulder, flank, cross, ham and
tail). Score 0 was given for no lesions at all, score 1 for few, small scratches (< 5 lesions), score 2 for several,
clearly visible scratches or wounds from biting (> 5 lesions) and score 3 for deep wounds or widespread lesions.
A scoring index as the sum of all scores was calculated for each piglet ranging from 0 to 39. Statistical analysis
was carried out using the software IBM SPSS Statistics, Version 22 for Windows. Data were tested for normal
distribution using histograms. One-way ANOVA analysis was conducted in order to find significant differences
between the tested parameters. In case of aggressive interactions between littermates and non-littermates t-tests
were conducted.

RESULTS
While on the first day after weaning significantly less aggressive interactions occurred in CE groups than in EE

groups (21.3 vs. 32.4 interactions per piglet; P = 0.02), no significant difference between the treatments could be
observed on day two (30.9 vs. 27.9 interactions per piglet; P = 0.52). On the third day after weaning, CE piglets
showed significantly more aggressive interactions than EE piglets (41.6 vs. 28.9 interactions per piglet;
P =0.017; Fig. 1). Results of the lesion score one day before weaning showed a significantly lower mean
scoring index in EE piglets than in CE piglets (6.5 vs. 8.0; P < 0.05). Four days after weaning, no significant
difference was found in scoring index between EE and CE piglets (12.8 vs. 14.3; P > 0.05).
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Fig. 1. Mean number of aggressive interactions between piglets from enriched (EE) and conventional
(CE) flatdeck pens on day 1, 2 and 3 after weaning. Different letters indicate significant differences
within the same day, P < 0.05.

DISCUSSION
The aim of the present study was to assess the impact of increased environmental enrichment, which was

continuously available for suckling piglets as well as for weaners, on agonistic behaviour and skin lesion score.
A lower lesion score in EE groups in the farrowing pen one day before weaning indicates that less manipulative
behaviour occurred between piglets in enriched environment. In total, low lesion scores were detected which was
expected one day before weaning. Usually, the rank order is already established within the first days of life and
no violent fighting occurs afterwards (van Putten, 1978). Hence, injuries resulting from rank order fights were
not expected one day before weaning. Previous studies already showed a positive impact of enrichment for
suckling piglets by describing reduced manipulative behaviour towards other piglets in enriched environment
(Telkénranta et al., 2014). In the present study, additionally a positive impact on aggressive interactions was
observed on the third day after weaning, but not on the first two days. Different results were described by
Ledergerber et al. (2015). They showed less agonistic behaviour in pens with enrichment within the first 12
hours after weaning. Similar to the results of the present study, Melotti et al. (2011) showed that an enriched
environment had a positive impact on aggressive behaviour not immediately after mixing of piglets at weaning
but one day later. Blackshaw et al. (1997) observed a positive impact of enrichment on aggressive behaviour
over a three week period after weaning, and Schaefer et al. (1990) detected a reduction of aggressive behaviour
by enrichment in the second and third, and in the fifth and sixth week after weaning. According to Martin et al.
(2015) only a long-term availability of enrichment leads to positive effects on animal welfare. Especially the
time immediately after weaning is characterized by frequent aggressive interactions, because unknown piglets
are mixed together and a new rank order has to be established (Friend et al., 1983). Fels et al. (2014) showed that
particularly the first three days after mixing are important to establish a new social hierarchy. The present
investigations suggest that in this sensitive period aggressive interactions cannot be reduced by increased
enrichment. On the contrary, the results showed more conflicts on the first day after weaning in EE groups.
Possibly, piglets were not noticeably distracted by enrichment known from suckling period and started rapidly
the establishment of a new rank order. Meanwhile the CE piglets may be first distracted by the poor enrichment
which is still unknown until weaning. Further, it may be that the increased enrichment in EE groups led to more
conflicts because of competition. Usually the advantage of a social hierarchy is to reduce aggressive behaviour
in competition of resources (Richards, 1974). As the hierarchy was not established yet on the first day after
weaning, it might be that the enrichment represented a defensible resource leading to competitive fights. Overall,

more behavioural analyses are needed in order to confirm these assumptions.
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In conclusion, the results of the present study suggest that a continuous enrichment during the lactation phase
and after weaning can be suitable to reduce skin lesions before and aggressive interactions at later times after
weaning. This effect can become obvious, especially when the social rank order is largely established after
mixing. In which way the materials can distract from aggressive behaviour or, if the rank order is not yet
established lead to competitive situations, should be clarified in further studies.

ACKNOWLEDGEMENTS

The authors would like to thank the H. WILHELM SCHAUMANN STIFTUNG for funding this project.

LITERATURE CITED

Blackshaw, J.K., F. J. Thomas, and J. A. Lee. 1997. The effect of a fixed or free toy on the growth rate and aggressive
behaviour of weaned pigs and the influence of hierarchy on initial investigation of the toys. Appl. Anim. Behav. Sci. 53:
203-212.

Borberg, C., and S. Hoy. 2009. Mixing of sows with or without the presence of a boar. Livest. Sci. 125: 314-317.

Dybkjaer, L. 1992. The identification of behavioural indicators of 'stress’ in early weaned piglets. Appl. Anim. Behav. Sci.
35: 135-147.

Fels, M., J. Hartung, and S. Hoy. 2014. Social hierarchy formation in piglets mixed in different group compositions after
weaning. Appl. Anim. Behav. Sci. 152: 17-22.

Friend, T. H., D. A. Knabe, and T. D. Tanskley. 1983. Behavior and Performance of Pigs Grouped by Three Different
Methods at Weaning. J. Anim. Sci. 57: 1406-1411.

Hoy, S. 2009. Nutztierethologie. Eugen Ulmer, Stuttgart.

Ledergerber. K., B. Bennett, N. Diefenbacher, C. Shilling, and B. D. Whitaker. 2015. The Effects of Socializing and
Environmental Enrichments on Sow and Piglet Behavior and Performance. Ohio J. Sci. 115: 40-47.

Martin, J. E., S. H. Ison, and E. M. Baxter. 2015. The influence of neonatal environment on piglet play behaviour and post-
weaning social and cognitive development. Appl. Anim. Behav. Sci. 163: 69-79.

Melotti, L., M. Oostindjer, J. E. Bolhuis, S. Held, and M. Mendl. 2011. Coping personality type and environmental
enrichment affect aggression at weaning in pigs. Appl. Anim. Behav. Sci. 133: 144-153.

Newberry, R. C., D. G. M. Wood-Gush, and J. W. Hall. 1988. Playful Behaviour of Piglets. Behav. Process 17: 205-216.

O'Connell, N., and V. E. Beattie. 1999. Influence of Environmental Enrichment on agressive behaviour and dominance
relationships in growing pigs. Anim. Welf. 8: 269-279.

Oostindjer, M., J. E. Bolhuis, M. Mendl, S. Held, W. Gerrits, H. van den Brand, and B. Kemp. 2010. Effects of
environmental enrichment and loose housing of lactating sows on piglet performance before and after weaning. J. Anim.
Sci. 88: 3554-3562.

Richards, S. M. 1974. The Concept of Dominance and Methods of Assessment. Anim. Behav. 22: 917-930.

Schaefer, A. L., M. O. Salomons, A. K. W. Tong, A. P. Sather, and P. Lepage. 1990. The effect of environment enrichment
on aggression in newly weaned pigs. Appl. Anim. Behav. Sci 27: 41-52.

Telkanranta, H., K. Swan, H. Hirvonen, and A. Valros. 2014. Chewable materials before weaning reduce tail biting in
growing pigs. Appl. Anim. Behav. Sci. 157: 14-22.

van Putten, G. 1978. Nutztierethologie. Hans H. Sambraus. Paul Parey, Hamburg, Berlin.

112



ABOMASAL SECRETION IN THE MILK-FED CALVES WITH DIARRHEA

Igor N. Zhirkov,
World Academy for Animal Husbandry, Volgograd, Russia

SUMMARY. Digestive disorders in calves in the form of diarrhea are often recorded in the period of
mass calving. We declare that the main cause of diarrheas is technological stresses. As a result of
infringement of technology and feeding calves, the animal organism meets the stress response.
Activation of the sympathetic-adrenal system of the body takes place in the phase of anxiety, resulting
in inhibition of gastric secretion. Gastric acid is the natural barrier for environmental microflora
entering the digestive tract of young animal per so and prevents dysbacteriosis. The body expels
foreign elements beyond. This phenomenon is commonly referred to diarrhea. The aim of this study
was to confirm our hypothesis studying the role of abomasal parietal cells in causing diarrheas of
newborn calves. 12 milk-fed calves were fitted isolated Pavlov pouches and abomasal fistulas at 10-12
days of age and used within 3-4 months. All animals were fed only with the milk from their dams twice
a day and kept in specially designed cages. Diarrhea was induced artificially (feeding cold milk).
Aqueous solutions of various substances were administered through fistula and secretory response was
observed. Each experiment lasted 5 hours (1h - registration of basic indicators, 2h - instillation of the
solutions, 4h — feeding). Abomasal fluid was collected every 20 minutes. The volume, pH, content of
HCI and proteolytic activity were measured in hour samples. Three sets of trials were performed: 1)
saline in the healthy calves, 2) saline in the diarrheic calves, and 3) acetic acid in diarrheic calves.
Experiments have shown occurrence of diarrhea to be closely related to the HCI concentration in
abomasal fluid. It appears as a result of technological stresses. 2% solution of acetic acid is a dramatic
stimulant of secretory activity of abomasal parietal cells in the preruminant calves after a short latency
period.

Key words: calves, diarrhea, abomasum

INTRODUCTION
Digestion of nutrients in the preruminant calves occurs in the abomasum and small intestine. Digestive
disorders in calves in the form of diarrhea are often recorded in the period of mass calving. We declare
that the main cause of diarrheas is technological stresses. As a result of infringement of technology and
feeding calves, the animal organism meets the stress response. Activation of the sympathetic-adrenal
system of the body takes place in the phase of anxiety. This results in inhibition of the parietal glands'
secretion. It is well known that gastric acid (HCI) is the natural barrier for environmental microflora
entering the digestive tract of young animal per os. In the absence of this barrier the gates for
environmental microflora opens resulting in insemination of the abomasum and small intestine. These
non-typical microorganisms are the cause of dysbacteriosis. It is natural that macroorganism reflex
expels foreign elements from the digestive tract beyond. This phenomenon is commonly referred to
diarrhea. Therefore, the aim of this study was to confirm our hypothesis studying the role of the parietal
cells of the abomasum in causing mass diarrheas of newborn calves. We state the main cause of the
mass diarrheas to be non-typical environmental micro flora. These microorganisms enter the Gl tract of
new-born animal per os and normally all of them are subjected with gastric acid. Thus the secretion of
abomasal parietal cells is the natural barrier for environmental micro flora. In the case of any stress
occur, the sympatho-adrenal system of the organism excites resulting in the phenomenon of
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achlorhydria. So, the “gates for the environmental micro flora” to be open and the latter provokes
diarrheic response. That is why it is very important strictly to follow zoohygienic rules of feeding and
keeping of new-born animals in the farms. In order to stop the possible consequences of stresses, we
offer stimulation of HCI secretion with ecologically pure substances. Moreover, we have carried out the
search for possible cures for this disease.

MATERIALS AND METHODS

Trials were performed on 12 milk-fed calves with isolated Pavlov pouches and abomasal fistulas.
Calves were surgically prepared at 10-12 days of age and used within 3-4 months. All animals were fed
only with the milk from their dams twice a day. During the experiment, animals were kept in specially
designed cages. Diarrhea was induced artificially (feeding cold milk). The calf was used once again
only in a week after the whole restore. Aqueous solutions of various substances were administered
through fistula and secretory response (from the Pavlov pouch) was observed. Each experiment lasted 5
hours (1h - registration of basic indicators, 2h - instillation of the solutions, 4h - feeding with the milk
of their dams from pails). It’s 7 hours 1+2+4! Abomasal fluid was collected every 20 minutes. The
volume, pH, content of HCI and proteolytic activity were measured according to Anson (1932) method
on hemoglobin substrate (pH 1.5) during hour samples. To get the empty abomasum one evening
feeding before the experiment was missed. The data obtained were expressed in % from basic
parameters. 500 ml of 2% aqueous acetic acid was tested as a means of restoring normal secretion in
the diarrheic calves. For the experimental design, three sets of trials were performed: 1) saline in the
healthy calves, 2) saline in the diarrheic calves, and 3) acetic acid in diarrheic calves. Animal
experimental procedures for this study followed the National Institutes of Health guidelines, and the
Animal Care and Use Protocol approved by All Russian Institute for Physiology, Biochemistry and
Nutrition of Farm Animals.

RESULTS
After the feeding the cold milk to animals, all the calves had symptoms of diarrhea. Moreover, all
animals had shown absence of HCI in their abomasal juice. These evidences supported our hypothesis.
In healthy calves immediately after the instillation of saline there was an increase of HCI concentration
in the abomasal fluid. In the next hour its contents in the secretion of fundic glands increased by 67.1%
(P <0.07). Then a slight decline of the parietal cells' secretory activity was noted. But the average
content of free HCI does not fall below 13.8 mM. After next meal, a sharp increase of oxyntic glands
secretion was registered. In an hour after feeding it rose by 337.7% (P <0.001). Thus, in these sets of
trials we showed the typical work of the secretory apparatus in the healthy animals. After instillation of
saline into the abomasum of diarrheic calf the HCI concentration decreased on average by 82.3% (P
<0.05), and by the fourth hour it was absent in the abomasal fluid. Even feeding the milk to sick
animals did not cause its appearance in secretion. Thus an hour after feeding proteolytic activity
increased by 98.0% over the previous hour (P <0.001). In the next series of experiments, the secretory
response of parietal cells of the abomasum in response to instillation of acetic acid has been studied. In
diarrheic calves during the administration of 2% acetic acid the parietal cells’ secretory activity was
reduced by an average of 19,3% (P <0.05). Later there was a steady increase of abomasal HCI
secretion. Thus, in the 3rd hour oxyntic gland secretion increased by 34.1% (P <0.05), and on the
fourth hour - by 182.5% (P <0,001) in comparison to the previous hour. However, after feeding the
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acidity of the fluid was reduced by 54.6% (P <0.05). Moreover, all the sick animals will recover from
the diarrhea in 12 — 18 hours.

We have shown that the occurrence of diarrhea was closely related to the concentration of HCI in
abomasal fluid. It appears as a result of technological stresses. 2% aqueous solution of acetic acid is a
dramatic stimulant of secretory activity of abomasal parietal cells in the preruminant calves after a
short latency period. Such an action of acetate-ion does not preclude the synthesis and release hormone
ghrelin. Nevertheless we confirm our hypothesis, further research is necessary. These methods and data
are patented in the Russian Federation (Patent of RF N 2228171, Patent of RF N 2335282).

DISCUSSION
The influence of various solutions on the abomasal secretion and emptying abomasal digest into
duodenum were studied by many researchers from different countries. All of scientists got similar
results, but they differently explained the mode of actions of the therapeutic agents. Zhirkov (1998a, b)
showed the dramatic stimulation of abomasal secretion (especially HCI) in the preruminant calves
thanks to synaptic action of 0,1M glycine on the wall of abomasum. As for action of the aqueous
solutions of sodium acetate, it seems involving the gastrointestinal hormones. Smith et al. (2012) think
that phenomenon is due to alkalization. Recommendations based on the results of in vitro studies that
bicarbonate- or citrate-containing oral rehydration therapy (ORT) solutions should not be fed
concurrently with cow's milk do not appear to be relevant to in vivo conditions when 2 L of a low-
bicarbonate (25 mmol/L), low-citrate (12 mmol/L) ORT solution is fed (Constable et al, 2009), as
Zhirkov (2001a, b) recommended 2-3 % aqueous solutions to be very effective. Moreover, we suppose
the GI hormones are involved in the changes of abomasal secretions, pH of the digest and emptying
into duodenum. However, findings of Goodell et al. (2012) support the concept that milk should
continue to be fed to diarrheic calves that are being administered an ORT solution in order to maintain
growth. More research is necessary to confirm these results.
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USE OF ECOLOGICAL PURE SUBSTANCE IN TREATMENT THE DIARRHEAS
OF PRERUMINANT LAMBS

I. N. Zhirkov,

World Academy for Animal Husbandry, Volgograd, Russia

SUMMARY. It is well known that basic feed digestion in new-born ruminants takes place in the
abomasum and small intestine. Technological stresses during the first weeks of life provoke
dysfunction of parietal glands in abomasal lumen resulting in achlorhydria. The natural barrier against
environmental micro-flora is destroyed and animals get sick with symptoms of dysbacteriosis. Which
latter results in diarrhoea and low body weight gain. To prevent diarrhoea, it was decided to stimulate
HCI secretion with ecologically pure preparation of sodium acetate. Trials have been conducted in
“Khanata” farm (Kalmyk Republic) during the lambing period. Sixty new-born diarrheic lambs of
Soviet Merinos breed were divided into two groups (experimental [EG] and control [CG]) and given
either 3 % sodium acetate aqueous solution [SAAS] or saline. All medicines (5.0 ml) were
administrated orally every morning by the syringe cannula during 7 days. Animals were kept in
neighbour pens with their dams according to traditional Kalmykian standard. Body weight (BW) of
lambs was measured before and after treating. Animals of EG were ill approximately 3 time less, and
gained 32.36 % more against the lambs of CG. It is hypostasized that these beneficiary effects are due
to stimulation of the abomasum parietal glands. Days of illness 1.3 £ 0.2 and 3.8 = 1.1; BW before
treating 5.50 + 0.42 and 6.01 = 0.41 kg; BW after treating 9.49 + 1.33 and 8.90 £ 1.76 kg; BW gain
3.09 £ 0.65 and 2.09 + 0.87 kg for EG and CG, respectively. Many of ghrelin influences as well as
vagal effects are similar to the action of acetate—containing preparations. Based in these facts it was
hypothesized that 3 % SAAS secretagogue phenomenon involves above mentioned neuroendocrine
complex. Sodium acetate at 3% aqueous solution is a viable alternative to stimulate HCL secretion in
rearing lambs as its beneficiary influence on animal welfare by reducing illness days and improving
performance.

Key words: lambs, rearing, diarrhoea

INTRODUCTION

It’s well known that basic feed digestion in new-born ruminants takes place in the abomasum and small
intestine. Technological stresses during the first weeks of life provoke dysfunction of parietal glands in
abomasal lumen resulting in achlorhydria (Popov, 1932). The natural barrier against environmental
micro flora destroyed and animals get sick with symptoms of dysbacteriosis. The latter results in
diarrhoea and low body weight gain. The similar processes were shown in preruminant calves
(Constable, 2004). To prevent diarrhoea and its consequences we decided to stimulate HCI secretion
with ecologically pure preparation of sodium acetate (Khimprom JS). Similar methods of rearing new-
born calves (Zhirkov, 2004a) and weaned piglets (Zhirkov, 2004b) are wide spread in Russia.

MATERIALS AND METHODS
Trials have been conducted in “Khanata” farm (Kalmyk Republic) during the lambing period. Sixty
new-born diarrheic lambs of Soviet Merinos breed. Treatments included 1) 3 % sodium acetate
aqueous solution (SAAS; EG); and 2) saline (CG. Doses (5.0 ml) were administrated orally every
morning by a syringe cannula during 7 days. Animals were kept in neighbouring pens with their dams
116



according to traditional Kamykian standard. Lam body weight (BW) was measured before and after
treating. Results are expressed as the means + S.D. Statistical analysis was performed using
Student’s t—test. Differences between paired values were considered significant at P < 0.05.

RESULTS
Animals of EG were ill approximately 3 less times (P < 0.05), and gained 32.36 % more weight against
the lambs of CG (P < 0.05). The corresponding observed mean values were: Days of illness 1.3 £ 0.2
and 3.8 = 1.1; BW before treating 5.50 + 0.42 and 6.01 + 0.41 kg; BW after treating 9.49 + 1.33 and
8.90 = 1.76; BW gain, 3.09 + 0.65 and 2.09 £ 0.87 kg for EG and CG respectively.

DISCUSSION
The better response on health and weight gain of lambs that received acetic acid treatments suggest that
acetate containing preparation supplementation could be a stimulation effect of the abomasum parietal
glands. Physiological experiments on operated animals showed that acetic acid (as well as 3 % SAAS)
have a dramatic stimulant effect on abomasal HCI secretion both in adult sheep (Popov, 1932) as in
preruminant calves (Zhirkov, 2007). Moreover, as it was shown before in diarrheic milk-fed calves, pH
of abomasal juice was not affected by the infusion of 3 % SAAS. In contrast pH was increased 4.6
times with saline infusion (Zhirkov, 2006). Xu et al. (2016) conducted an experiment to compare the
feed intake, digestibility and metabolism in lambs fed low-quality roughage versus lambs fed normal
roughage from an early stage of their life; the lower thyroid hormone concentrations observed in low
quality roughage suggest an adaptive change occurred in lambs to have a lower basal metabolic rate.
Recent progress in the field of energy homeostasis was triggered by the discovery of the hormone
leptin and revealed a complex regulatory neuroendocrine network; a late addition is the novel stomach
hormone ghrelin, which is the motilin—related family of regulatory peptides (Inui et al., 2004). In
addition, ghrelin stimulates appetite and induces positive energy balance leading to body weight gain
(Akio et al., 2004). The central nervous system undertakes the homeostatic role of sensing nutrient
intake and body reserves, integrating the information, and regulating energy intake and/or energy
expenditure. Few tasks regulated by the brain hold greater survival value, particularly important in
farmed ruminant species, where the demands of pregnancy, lactation and/or growth are not easily met
by often bulky plant-based and sometimes nutrient-sparse diets. Information regarding metabolic state
can be transmitted to the appetite control centres of the brain by a diverse array of signals, such as
stimulation of the vagus nerve, or metabolic 'feedback’ factors derived from the pituitary gland, adipose
tissue, stomach/abomasum, intestine, pancreas and/or muscle. These signals act directly on the neurons
located in the arcuate nucleus of the medio-basal hypothalamus, a key integration, and hunger
(orexigenic) and satiety (anorexigenic) control centre of the brain. Interest in human obesity and
associated disorders has fuelled considerable research effort in this area, resulting in increased
understanding of chronic and acute factors influencing feed intake. In recent years, research has
demonstrated that these results have relevance to animal production, with genetic selection for
production found to affect orexigenic hormones, feeding found to reduce the concentration of acute
controllers of orexigenic signals, and exogenous administration of orexigenic hormones (i.e. growth
hormone or ghrelin) reportedly increasing DM intake in ruminant animals as well as single-stomached
species ([Roche et al. 2008). Many of ghrelin influences as well as vagal effects are similar to the
action of acetate—contained preparations. Result suggest that HCL secretion could be stimulated by
acetate containing preparations (Popov, 1932), contributing to digestive tract stabilisation to reduce the
diarrhoea events permits an appropriate nutrient absorption and stimulating intake. Increase in weight
gain is explained by an appropriate nutrient abosptions and high dry matter intake. These facts made us
to assume hypothesis that 3 % SAAS secretagogue phenomenon involves above mentioned
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neuroendocrine complex. 3 % SAAS might be recommended in practical using in rearing lambs as its
beneficiary influence on animal welfare.
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STUDY OF DIFFERENT LABORATORY METHODS FOR DIAGNOSIS OF
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Laboratorios Veterinarios (DILAVE), Ministry of Livestock Agriculture and Fisheries, Uruguay.

SUMMARY. Leptospirosis is a bacterial disease caused by pathogenic microorganisms of the genus
Leptospira. It is a zoonotic disease of worldwide distribution. The objectives of this study were to
determine the analytical sensitivity (SeA) of the direct immunofluorescence (DIF) test and
bacteriological cultures as well as to compare the microscopic microagglutination test (MAT) with the
DIF. To measure the SeA, negative bovines housed in the DILAVE were selected and sample. Urine
and blood samples were taken from 10 animals. Each of the samples was seeded in EMJH medium
with and without 5-fluorouracil and inoculated with Leptospiras reference strain from the DILAVE, in
addition 7 serial dilutions were performed on base 10. The DIF was performed at all dilutions. Blood
and urine to perform MAT and DIF, were taken from seropositive herds with history of abortion and
leptospirosis. The SeA was analyzed from regression "probit". To measure the agreement between the
MAT and DIF, the Kappa index was used. Experimentally inoculated leptospires grew in both culture
media however the SeA was higher with the selective culture medium. The sensitivity for the DIF was
0.70. There was a "poor" agreement between MAT and IFD (kappa = 0.17). To be detected by the DIF
animals must be eliminating high concentrations of leptospira in urine of at least 1x10 ° leptospiras/ml.
At the time of isolation, the selective medium is recommended, it has greater sensitivity and less
contamination, the leptospiras are difficult to grow and the cultures must be incubated for long periods
of time.

INTRODUCTION:

Leptospirosis is caused by different pathogenic strains of Leptospira spp. It is one of the most widely
distributed zoonotic diseases. (Adler & de la Pena Moctezuma, 2010).

Different surveys show its growing impact on both human and animal health. Problems associated with
its diagnosis in severe cases presently tend to underestimate its prevalence, which is officially situated
in about 500.000 annual cases of human leptospirosis with lethal rates that exceed 10% (WHO, 1999)
The highest occurrence of leptospirosis is in those countries or areas with tropical or subtropical
weather, especially due to the high humidity conditions that are favorable for the survival of the germ.
The infection is transmitted to the human being by direct contact with infected animals (urine) or
indirectly through contact with contaminated water, soil (Gil & Samartino, 2000). While it is true that
the disease is endemic in several countries, it is often presented as outbreaks, causing severe diseases,
in humans as well as in animals, and it might be fatal. All species of domestic animals are susceptible
to have leptospirosis. The presence of asymptomatic animals of the disease, domestic animal or a wild
one, is necessary for its transmission. In bovines, the main symptoms are abortions or births of weak
calves, a decrease in the production of milk and death in young animals. The aborted fetuses do not
present pathognomonic signs, even though there is a wide autolysis. All ages and categories are
susceptible of the disease. The clinical symptoms are fever during 4 to 5 days, anorexia, conjunctivitis
and alteration of the milk secretion among others. Abortions occur between the first and third post-
infection week, especially in the last third of the gestation period. There is placental retention in up to
20 % of the aborted animals. (Faine & Adler, 1999).
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The genus Leptospira has been divided in 20 different species according to genetic criteria (Brenner et
al, 1999). These species include saprophyte, pathogenic or intermediate ways. Different strains of 8
out of these 20 species are considered as the main etiologic agents of the disease, with a strong
prevalence of L. interrogans and L. borgpetersenii.  (Ahmed et al., 2010). Presently, over 200
pathogenic serovars are recognized, in groups of 24 serogroups (Cerqueira & Picardeau, 2009), with
permanent expansion, as long as the methodic classification studies extend to new regions and/or
outbreaks.

In Latin America, the predominant serovars are closely related to the affected species, for example, in
bovines, are Pomona y Hardjo, follow by Canicola e Icterohaemorrhagiae, with geographical
variations. In Uruguay, Pomona y Hardjo (L. interrogans) are the serovars that more prevalent in our
herds: 53 % of the samples that arrive to the official laboratory of the Ministry of Livestock, are
positive for MAT a leptospira. (Suanes & Gil, 2013). Serological techniques are used for the diagnosis
of leptospirosis, each one with different sensitivities and specificities. (Postic et al., 2000). However,
the MAT developed by Martin & Petit (1918), remains being the reference method (Borg-Petersen,
1949; Borg-Petersen & Fagraeus, 1949; Watt et al., 1988; Postic et al., 2000), and measures antibodies
against leptospirosis in the blood serum. While it is true that it is the “gold standard” technique due to
its high specificity (99%), it shows a low sensitivity that may range according to the state of the
disease. On one hand, it may be useful for the diagnosis of leptospirosis in certain situations (severe
cases) but, on the other hand it might make it difficult in other cases for example in the chronic and
subclinical disease. The Direct Immunofluorescence Test in the urine of bovines has been used for the
diagnosis of Leptospita hardjo,with a sensitivity of between 89% and 93% (Error! Reference source not
found. The animals with subclinical disease are the hardest to diagnose and the big spreaders of the
disease.

Repiso et al (2001) performed a research related to reproductive diseases that affect beef cattle, with a
seroprevalence of 38.5% in beef cattle. In 2003, Gil et al performed a monitoring of animal health in
the south of Uruguay (San José, Colonia and Florida), finding that seroprevalence varied according to
the geographical area from 11-50%.

MATERIAL AND METHODS:

During 2015-2016 urine and blood samples were taken from 10 bovines negative to MAT, with no
antecedents of the disease, which belonged to the Direccién de Laboratorios Veterinarios (DILAVE).
Each urine sample was culture in EMJH medium with and without 5- fluorouracilo (selective and non-
selective media respectively). Was prepared a mix of leptospiras obtained from the strains stocks of
the DILAVE (Leptospira Canicola, Grippotyphosa, Hardjo prajitno, Icterohaemorrhagiae, Pomona) and
also 7 serial dilutions on base 10 were performed. To formulate the mix, a counting of Leptospiras in
the Petroff Hausser Counting chamber was made. They started from a concentration of inoculation of
Leptospiras of 1x10 7 leptospiras/ml. Likewise, two tubes of media EMJH and the Leptopsiras are
prepared with a final dilution of 1/50, tubes A and B respectively. The tubes were incubated at 29°C
and were weekly observed under the dark field microscope at 40X in order to detect the growth of
leptospiras in each dilution and the level of contamination. . Both variables were classified in a scale
from 1 to 3, the tubes were discharged once they reached the level 3 of growth and contamination.

The urine samples were also used to make samples for DIF which was performed in all the dilutions.
The inoculated urine samples were put in a special slide together with a positive (mix of leptospiras
half diluted) and negative (sterile PBS solution) control. The samples were incubated for 30 minutes at
378C, then were fixed with acetone for 10 minutes. Two washings of 10 minutes each were made with
PBS pH 7, 4 and finally add the conjugate provided by the USDA (Antibodies united by Fluorescein

120



isothiocyanate (FITC). After that, they were incubated 1 hour at 37°C in humid chamber, the washing
procedure was repeated and the slides were let to dry at room temperature avoiding light. Finally they
were mounted in glycerin, the coverslip was set, and they were observed in a fluorescence microscope
with a 60X objective lense. Once the DIF protocol was validated with the experimentally inoculated
samples, it was also validated in the field. Urine and blood samples of 96 animals from establishments
with backgrounds of leptospirosis and abortions were taken. Urine samples for DIF and blood samples
for MAT technique were taken. The analytic sensitivity of the DIF technique and the bacteriological
culturing, was analyzed from the “probit” regression. On the other hand, to measure the agreement
between the MAT and the DIF, the Kappa index of Cohen was used.

RESULTS:

It was observed that the experimentally inoculated leptospiras grew in both media culture, however, the
analytic sensitivity was higher in the selective culturing media (EMJH + 5FU). Inside the selective
medium, tube B (more diluted) showed better analytical sensitivity than tube A. The analytical
sensitivity in dilution 3 (1x10 ° leptospiras/ml) was 0.72 for tube A and 0.92 for tube B.

The sensitivity for DIF was 0,70 (dilution 3). There was “poor” agreement between MAT and DIF
(kappa = 0,17). In order to be detected by IFD, animals should eliminate high concentrations of
leptospira in the urine of at least 1x10 ° leptospiras / ml, which could make diagnosis difficult to make
in poor eliminating animals.

It is concluded that, in the moment of isolation, the selective medium is recommended, since it has
more sensitivity. A factor that may have affected the isolated of leptospiras was the level of
contamination. For this reason, the use of selective medium and the dilution of the sample was better.
The leptospiras are difficult to growth and the cultures must be incubated for long periods of time,
therefore, the selective media with inhibitors will decrease contamination improving the growth of
leptospiras. The DIF technique showed low sensitivity, with the drawback of the presence of false
negative animals that may be shedding low concentrations of microorganisms. This technique might
be used as a complement of the MAT technique and performing a sampling of the animal population to
a farm level and not as an individual diagnosis.
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SUMMARY. Gastrointestinal parasitic infections in animals have a great impact in small ruminants.
The misuse of antiparasitic agents has caused resistance towards them. C. longa powder, which is
better known as turmeric, has been proven to have antiparasitic, antibacterial, antivirus and antifungal
effects. The aim of this study was to demonstrate the antiparasitic efficacy of turmeric after its
administration to backyard goats that were naturally-infected with gastrointestinal parasites. Ten goats
with a mean weight of 30 kg, were given 50 mg/kg of live weight of turmeric during four consecutive
days. Animals were sampled on days 0, 30 and 60. The flotation fecal and McMaster techniques were
carried out to found and quantified eggs, were we found strongylid, Strongyloides papillosus, Moniezia
spp., Nematodirus and Trichuris ovis eggs. In order to determine differences throughout time, a Huynh-
Feldt test was used, and the Tukey analysis was performed for multiple comparisons. Regarding
nematodes, Haemonchus contortus, Oesophagostomum spp., Chabertia ovina, Tricostrongylus spp.,
Cooperia spp. and Nematodirus spp. larvae were identified. Results demonstrated that the
administration of turmeric at a dose of 50 mg/kg is a reliable alternative to reduce the shedding of
strongylid eggs in backyard goats.

Key words: Turmeric, Curcuma longa, Nematodes, Goats

INTRODUCTION

Infections produced by gastrointestinal parasites, such as helminths and protozoans in goats, is one of
the main causes of economic losses (Gonzélez-Gardufio et al., 2003; Molento, 2009) as they reduce
meat, milk, or wool production (Alberti et al., 2014; Blackburn et al., 1991). Animals are therefore
affected because parasites damage the abomasal and intestinal mucosal tissue, hence decreasing the
nutrient absorption. In severe cases, anorexia, weight loss, diarrhoea and anaemia are observed (Hoste,
2001). This causes a decrease in overall performance and directly affects producing costs (Githiori et
al., 2006).

The most used drugs with activities against gastrointestinal parasites are: macrocyclic lactones,
ionophores, sulphonamides, quinolones, symetric triazinones and benzimidazoles (Ruiz et al., 2012;
Sangster, 2001; Taylor, 2002). Currently, an increasing resistance towards anthelmintics and
anticoccidials has been resported, mainly due to the inappropriate use of these drugs (Sangster et al.,
2009). Wardhaugh et. al (2001) have reported that drugs accumulate in the host edible tissues as well
as in the environment. As a consequence, alternative methods have been studied to control
gastrointestinal parasites in goats (Chartier et al., 2000; Torres-Acosta et al., 2012; Torres-Acosta and
Hoste, 2008).

During the last years, the use of C. longa as a feed additive has been researched to decrease the
deleterious effects caused by coccidia in aninmals, essentially in poultry (Kim et. al, 2013; Rajput et.
al, 2014). The main component of C. longa is curcumin, which is found in the rhizome and is a low-
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molecular weight yellow-colored polyphenol. Curcumin is commonly used as a spice in the Asian
culture due to its organoleptic and therapeutic properties, particularly as a cutaneous and hepatic
protector (Del Prete et al., 2012; Oner-lyidogan et al., 2013). The main pharmacological activities of
curcumin are the antibacterial effects against Gram-positive bacteria (Lutomski et al. 1974), anti-
inflammatory and antioxidant properties (Cho and Park, 2015; Mesa et al., 2000; Subramanian et al.
1994). Cervantes-Valencia et al. (2015, 2016) demonstrated that the administration of C. longa
decreased Eimeria spp. oocyst shedding in naturally-infected rabbits and sheep. The antinematodic
effects of curcumin have been described for Toxocara canis (Kiuchi et al., 1993), Setaria cervi (Nayak
et. al, 2012) and Schistosoma mansoni (Allam, 2009).

In order to study a natural, non-toxic, biodegradable and economic alternative to control
gastrointestinal parasites in goats, the present study was carried out using C. longa powder.

MATERIAL AND METHODS
The study was carried out in the community of San José del Progreso, Oaxaca, México, in the region of
Valles Centrales (96° 41" long W, 16° 41" lat N) at 1580 meters over sea level. This is a temperate-dry
to semi-warm weather with a mean annual temperature of 21° C.
Thirty mixed-breed 2-year old goats, with a mean weight of 30 kg were initially included in the
experiment. Nevertheless, only 10 animals remained until the end of it, because the other 20 were sold.
Diet consisted mainly of grazing, which was carried out in the adjacent zones of a dam named Bayito
and on the mountains. At night time, the animals were confined in a pen of 6m x 8m, which contained
soil and was covered with a 6m x 3m roof.
Before the experimental treatment began, each goat was sampled for feces directly from the rectum
using a lubricated plastic bag. Samples were kept in refrigeration until further use. Two samples were
performed, one after 30 days of the C. longa administration and the other 60 days after the ingestion of
this spice.
Samples were examined using the flotation fecal technique to confirm the presence of parasites.
Afterwards, eggs were counted using the McMaster technique (Gordon and Whitlock, 1939). The
amount of eggs was expressed as eggs per gram of feces (EPG).
Helminth-positive samples were processed for generic identification of stage-3 larvae using the fecal
culture technique (Hulinska, 1969; Liébano et al., 2011).
In order to ease the administration of C. longa powder to the goats, crackers were made with 50 mg/kg
live weight C. longa powder, wheat flour, water, sugar cane distillate and a pineapple flavoring essence
(Cervantes-Valencia et al., 2016). Goats were given these crackers during 4 consecutive days.
Data analysis: This study corresponded to a single-factor with three levels within subjects. A mixed
univariated model was used. The Mauchly test was performed and no sphericity was rejected (natural
logarithm of strongylid eggs, x? = 2.8272, p = 0.2432)
To determine differences throughout time, the adjusted test of Huynh-Feldt was used, and in case that a
significant difference was found, the multiple-comparison Tukey test was carried out (Kuehl, 2001,
Maxwell and Delaney, 1990). Prior to analysis, egg quantities were transformed to a natural logarithm
(log [HPG+1]) to achieve normality of residuals. The approval for the use of animals in this study
complied with the guidelines of the animal-care and use committee, namely, the Subcomité
Institucional para el Cuidado y Uso de Animales Experimentados of the Universidad Nacional
Autonoma de México.

RESULTS
In the fecal flotation technique, strongylid, Strongyloides papillosus, Moniezia spp., Nematodirus
andTrichuris ovi eggs were found. Regarding nematode larvae, the following species were identified
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after incubation of strongylid-egg positive faeces: Haemonchus contortus, Oesophagostomum spp.,
Chabertia ovina, Trichostrongylus spp., Cooperia spp. and Nematodirus spp. The percentage of
strongylid genera of parasites collected on days 0, 30 and 60 are shown in Table 1. Statistical analysis
was only performed for strongylid eggs, because scarce eggs were found for the other species.
Significant differences were found in the natural logarithm of the number of strongylid eggs throughout
time (Univariate Huynh-Feldt test, F = 27.89 p < 0.0001). Means and standard errors are shown in
Table 2. Tukey multiple comparison results indicated that differences were found in the mean natural
logarithm of the number of strongylid eggs between days 60 and 0 and between days 60 and 30 after
the ingestion of C. longa powder.

Table 1. Strongylid genera of parasites collected and mean results McMaster technique (HPG non-
transformed) on days 0, 30, and 60 after administration of 50 mg/kg powdered Curcuma longa to
naturally-infected goats.

. Day 0 Day 30 Day60
Parasite % % %
Haemonchus contortus 40 50 50
Oesophagostomum spp. 22 21 7
Chabertia ovina 28 12 5
Parasite Trichostrongylus spp. 10 0 5
Strongyloides papilosus 0 2 6
Cooperia spp. 0 15 23
Nematodirus spp. 0 0 4
McMeaster technique  yje2n + D 2825+1769 795+693 95+171

HPG

Table 3. Natural logarithm of strongylid eggs shed by goats treated with C. longa powder. Different
letters within a column indicate significant differences (p<0.05)

Days Mean + S.E

0 7.5456+0.58072

30 6.2467+0.58072

60  1.7045+0.5807°

DISCUSSION
These results obtained are in agreement with findings reported by Kiuchi et al. (1993), who observed
anthelmintic activity produced by the synergic action of curcuminoids against Toxocara canis stage-2
larvae. It is reasonable to speculate that the decrease in the parasitic load might have been due to the
toxic effect of curcumin on parasite viability, which might have produce a dose-dependent effect,
inhibiting egg production in adults. These alterations in parasite egg shedding were previously reported
for Schistosoma mansoni (Magalhdes et al., 2009). Similar results were observed for Pheretima
posthuma, in a study in which an alcoholic extract of C. longa administered at 10 mg/ml produced
paralysis and death of the parasite (Singh et al., 2011). On the other hand, it has been previously
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demonstrated that ar-turmerone, an isolated component of the rhizome of C. longa, displays its main
activity in vitro, killing nematode larvae in 24 h at a concentration of 25 mg/ml (Valero et al., 2015).
The mode of action of curcumin against nematodes has not yet been fully elucidated. Nonetheless, it
has previously been suggested that curcumin perturbs microtubule function and assembly via tubulin
binding, causing cell death and inhibiting cell proliferation (Gupta et al., 2006). The control for
parasitic diseases relies mainly of the use of drugs. However, parasitic species tend to develop drug-
resistant genotypes, particularly when these products are given at lower doses, administered for long
periods of time or when a single chemical family of a drug is prescribed to animals in several
successive productive cycles. Therefore, the search for alternative control measures is prompted,
especially if natural and safe products for the host and environment are used. In the present study, C.
longa powder produced an anthelmintic effect when it was given as in-feed medication in crackers.
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SUMMARY

The interaction of a parasite with its host initiates processes requiring energy that can be provided by
affecting other biological processes, which in turn, may result in behavioural changes. The relation
between the extent of the behavioural changes and the magnitude of the infection has been scarcely
studied, thus, the aim of this study was to evaluate the relationship between different doses of infection
and the behavioural changes induced in the experimental T. pisiformis taeniasis in golden hamsters.
Groups of nine hamsters were infected with three or six T. pisiformis metacestodes. Locomotive
activity was measured in an open field test during 21 days after the infection; an anxiety test was
performed in an elevated plus-maze with a dark/light area at 7, 14 and 21 days’ post-infection, and
serum cortisol levels were determined by radioimmunoassay before the infection and after day 22 of
the infection. The experiment itself induced modifications on behaviour and cortisol levels in hamsters,
with or without a successful infection (Taenia development). An experiment with three metacestodes
produced a decrease in locomotive activity and an increase in anxiety in infected animals, while a
higher and earlier decrease in locomotive activity and increased anxiety were observed when
experimented with six cysticerci. When performing a necropsy, we found a 44% to 55% of
implantation of Taenias in hamsters experimented with three cysticerci, and a 22-26% efficiency of
implantation of Taenias when tested with six cysticerci. In conclusion, hamsters experimented with
metacestodes showed changes in locomotive activity, anxiety behaviour, and serum cortisol level at
any dose and whether the parasite is established in the host or not, while the extent of changes on the
behaviour depends on the infective dose, but cortisol levels also differ depending on the establishment
of the parasite.

Key words: T. pisiformis, behaviour, infective dose.

INTRODUCTION
How the parasites could modify the behaviour of their hosts is not fully understood. However, it has
been suggested that it takes place through the interference with the neuro endocrine and immune
systems using different chemical mediators that interact at genomic and epigenome level (Adamo,
2013; Hernandez-Bello et al., 2010). Different parasites produce behavioural and hormonal changes
(Edwards., 1988; Hallal-Calleros et al., 2013). The relation between the infecting dose and behavioural
changes in parasitosis remains unclear (Ramnath, 2009; Ozkan, 2011). The metacestodes of T.
pisiformis experimentally infected in golden hamsters can originate the adult stage on the intestine
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(Toral-Bastida et al., 2011). The main objective of this study was to determine the behavioural changes
and cortisol levels that at different levels of infection induce, using hamsters as a model.

MATERIAL AND METHODS

All animal procedures followed the animal care and testing practices recommended by Mexican regulations
(NOM-062-Z200-1999). Thirty six nulliparous female golden hamsters (Mesocricetus auratus) were randomly
assigned to four groups with 9 animals each, and kept in individual cages, fed with balanced rodent pellets
(Nutricubos, Purina®, Mexico) and watered ad libitum. One group was inoculated with physiological saline; the
second was immunosuppressed with a single dose of 4 mg of ethyl methyl prednisolone (MPA, Pfizer)
intramuscularly (Flores-Pérez et al., 2002); the third was orally infected with three metacestodes and
immunosuppressed; and the fourth was orally infected with six metacestodes and immunosuppressed. Hamsters
that were placed in an open field arena were recorded during ten minutes each day during 21 days after the
infection; locomotive activity was measured by the number of times the hamster crossed one of the lines painted
on the floor (Hughes, 1989). The anxiety test was performed in an elevated plus-maze (Lyte et. al., 1998; Moise,
2008) at days 7, 14 and 21 post-infection and measured by recording the time that each animal remained in a
bright or dark corridor for a period of five minutes. Serum cortisol was measured individually from a blood
sample collected before treatments and after a humanitarian sacrifice via intracardiac, using a commercial coated
tube radioimmunoassay Kits as indicated by the provider (Immunotech S.R.O.).

RESULTS

The experiment of hamsters with T. pisiformis metacestodes that decreased their locomotive activity (Fig. 1a)
shows a significant decrease in the mean of the total locomotive activity in both groups of infected animals
recorded during 21 days after infection. The decrease in locomotive activity was more noticeable in that
hamsters experimented six cysticerci, rather than three. When the necropsy was performed, from all hamsters
tested with three or six cysticerci each, some of them became infected (developed Taenia) and others didn’t.In
order to determine whether the observed changes in behaviour may have been induced by the experiment itself
or the establishment of the tapeworm(s) in their intestines.The behaviour between those hamsters with taenia was
compared with those without taenia. No differences in the daily locomotive activity were found between these
two groups, then, the size of the experiment and not only the successfulness of the infection affect hamster’s
behaviour. Furthermore, we observed that the bigger the size of the experiment was, the more profoundly it
affected their behaviour, given that hamsters tested with three metacestodes showed a decrease in locomotive
activity since day 8 post-infection (Fig. 1b), while those tested with six cysticerci showed a higher diminution
since the second day post-infection (Fig. 1c). These results are similar in infected animals whom developed
taenias and those whom did not (Fig. 1ba and 1c). Similar results were observed in the elevated plus-maze test
(Dominguez-Roldan et al., 2016). Increased serum cortisol levels were found in all of the tested hamsters with
some differences in magnitude, i.e.: an increase of 2.8 times in hamsters experimented with three cysticerci and
who had or hadn’t developed the infection, .In those experimented with 6 cysticerci but where no one was
established; an increase of 4.8 times in the group of hamsters experimented with six metacestodes and whom
developed taenias (Fig. 2).
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Figure 1. Total locomotive activity (mean+SE) during 21 days post m in all hamsters (a), in immunosuppressed
and non-infected hamsters (filled squares), infected hamsters which developed taenia (filled triangles) or did not
developed them (empty circles). Animals were infected with three (b) or six (c) cysticerci. Kuskal-Wallis test
and Dunn’s multiple comparisons post-test (*P<0.05, **p<0.01***P<0.001).
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Figure 2. Serum cortisol levels (meantEE) before infection and after 21 days post-infection. ANOVA and
Tukey-Kramer tests (***P<0.001 compared vs control). Empty bar=before infection, filled bar=control,
horizontal linessimmunosuppressed, vertical lines=infected with three cysticerci and developed taenias,
diamonds=infected with three cysticerci and did not develop taenias, filled bricks=infected with six cysticerci
and developed taenias, empty bricks=infected with three cysticerci and did not develop taenias.

DISCUSSION
The effect of the parasitic challenge on the behaviour activities was observed. Groups of hamsters
infected with three or six metacestodes that can develop or not to the tapeworm stage in their intestine
exhibited a depressed locomotive activity, a coincident observation was referred previously in rats
infected with Trypanosoma brucei (Grassi-Zucconi et al., 1995) The findings that reported herein are
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consistent with changes in the behaviour only due to the experiment, but not necessarily due to the
parasitoses itself. Locomotive activity was affected in individuals who developed the parasite and those
where it was not established. An increase in serum cortisol levels in tested hamsters was observed
when six rather than three cysticerci were employed (2.8 and 4.8 times, respectively). These results
were consistent in rabbits observed with a chronic Psoroptes cuniculi infection, where at 33 days’ post-
infection a percentage of infected animals tended to increase compared to the controlled group (Hallal-
Calleros et al., 2013). Finally, locomotive activity and serum cortisol levels are affected similarly in
challenged hamsters, whether the parasite is established in the host or not. The extent of changes in the
behaviour and cortisol levels differs depending on the infective dose.
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SUMMARY. In Mexico there is little knowledge about diseases that affect ostriches (Strutio camellus
var. domesticus), mainly parasitic. The most frequent gastrointestinal parasites reported in ostriches are
the helminthes. Nematodes of the Libyostrongylus genus are small hematophagous worm found below
the proventriculus membrane. These parasites are responsible for 50% mortality of juvenile ostriches,
occasionally Killing adults. The diagnosis of Libyostrongylus spp. includes clinical manifestations and
finding morphology of typical Trichostrongyllidae eggs in feces, but this egg are similar to eggs of
Codiostomun struthionis, a Strongylidae parasite of the cecum not considered pathogenic, so it's
necessary make a coproculture to differentiate infective larvae. Previously to differentiate the species of
Lybyostrongylus genus it was only possible by the characterization of adult parasites obtained from the
proventriculus and gizzard during necropsy, but recently research have confirmed that it is possible to
differentiate species based on morphology of the infective larva (L111). The aim of the present study
was to identify gastrointestinal parasites in ostriches in a private collection. In this collection were
sampled four ostriches. A total of 18 fresh fecal samples were collected between August and October
2016. Samples were examined for microscopy through the flotation technique with saturated saline
solution. All samples were positive for strongyle egg, and were culture for obtained of infective larvae.
A total of 100 larvae were measured and identified, presented mean total length of 845.0 +/- 9.18 um,
and a short sheath tail of 28.6625 +/- 0.8572 um, all with acute termination and spiny knob at their
larvae tail tip. All identified according to their morphology as Libyostrongylus douglassii. This is the
first time this species has been identified in Mexico based on the morphology of the infective larva.

Key words: Libyostrongylus douglassii, L111, ostrich.

INTRODUCTION
Ostrich (Struthio camelus var. domesticus, Linnaeus 1758) raising or Ostriculture has been gaining
importance in Mexico these last few years (Lozano et al, 2008). However, in Mexico there is little
knowledge about diseases that affect them. The ostriches are birds belonging to the group of the ratites
(Ederli and Oliveira, 2014). These birds originates from Africa, and currently, their commercial
breeding has gained economic importance worldwide due to the ability of these birds to adapt to
different environments and their lucrative agriculture potential (Tully and Shane, 1996). One of the
most common problems in breeding ostriches in captivity is the control of parasitic diseases,
particularly those caused by parasites that have a direct lifecycle (Huchzermeyer, 1998; Gomes, 2010).
The parasites are responsible for economic losses in the ostrich, by reducing the production and
productivity (Oliveira et al, 2012). The most frequent gastrointestinal parasites reported in ostriches are
the helminthes, Libyostrongylus spp., Houttuynia struthionis and Codiostomun struthionis (Craig and
Diamond, 1996; Ederli et al 2008a, b). Nematodes of the Libyostongylus genus are small
hematophagous worm found below the proventriculus membrane of ostriches (McKeena, 2005).
Parasitism by Libyostrongylus spp. may cause anemia, weight loss, anorexia and proventriculitus.
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These parasites are responsible for 50% mortality of juvenile ostriches (Reinecke, 1983), occasionally
killing adults (Sotiraki et al, 2001). Libyostrongylus spp. diagnosis includes clinical manifestations and
finding eggs typical of the family Strongylidae in feces, but this egg are similar to egg of C. struthionis,
a Strongylidae parasite of the cecum not considered pathogenic, there may be a misdiagnosis (Ederli et
al 2008c). Genus definitive identification requires coproculture to obtain infective larvae that are
morphologically distinguishable (Craig and Diamond, 1996; Ederli et al, 2008a,b,c). The genus
Libystrongylus is actually comprised of 3 species: L. douglassi, L. magnus and L. dentatus. Of these,
the most common species is L. douglassii (Ederli and Oliveira, 2014). L. magnus has been reported
only in South Africa (Gilbert, 1937) and L. dentatus in the United States (Hoberg et al, 1995) and
Brazil (Bonadiman et al, 2006; Ederli et al, 2008 a,c). Data about the lifecycle of the genus
Libyostrongylus refer only to L. douglassii, which as a direct lifecycle typical of Trichostrongylidae,
with a pre-patent period of approximately 36 day (Theiler and Robertson, 1915). These parasites appear
to be specific to ostriches; however there was a single report of the occurrence of Libyostrongylus in
emu (Dromaius novaehollandiae, Lathan 1790) in Sweden (Ponce Gordo et al, 2002). Previously to
differentiate the species of Lybyostrongylus genus it was possible only by the characterization of adult
parasites obtained from the proventriculus and gizzard during necropsy, but recently research have
confirmed that it is possible to differentiate species based on morphology of the infective larva (Ederli
et al, 2008c). Libyostrongylus control is curative or preventive similar to that other nematodes of
production animals (Santos et al, 2010). Pereira et al have indicated that both Libyostrongylus species
have acquired resistance to ivermectin. This also suggests that both species behave very similarly
(Pereira et al, 2012). The aim of the present study was to identify gastrointestinal parasites in ostriches
in a private collection.

MATERIAL AND METHODS

Samples were collected from one farm in Ayapango, State of Mexico. Ayapango is located in the
eastern part of the State of Mexico, latitude 19°07'35” north and longitude 98°48'10" west; the
municipality is at an altitude of 2,450 meters. This area has a semi-humid weather, with an average
annual temperature between 12 and 18 °C and annual rainfall of 900mm. In this collection were
sampled two group of ostriches, each group consists of a male and a female, all them adults. Each
group of ostriches are in barnyard of 15 x 17 meters, they have water ad libitum and they are fed once a
day with a mixture of vegetables with supplements. The samples were collected directly from the floor,
in the morning, between August and October 2016, 3 samples for months, for each group. A total of 18
fresh fecal samples were collected. Samples were examined for light microscopy through the flotation
technique with saturated saline solution. Those samples positive for strongyle egg, were applied the
coproculture technique established by Corticelli and Lai (1963) for obtained of infective larvae. The
infective larvae (LIII) were obtained through the Bearmann technique. A total of 100 larvae were
obtained and examined, this last procedure was done with a “Leica” phase-contrast microscopy with
40x optical. Total infective larva and sheath tail length were measure under a light microscopy with the
aid an eyepiece micrometers with 10x and 40x optical respectively.

RESULTS
All samples were positive for strongyle egg. The infective larvae obtained were measured, presented
mean total length of 845.0 +/- 9.18 um, and a short sheath tail of 28.6625 +/- 0.8572 um, all with acute
tail termination and the presence of a knob at their larvae tail tip (Figure 1). All the infective larvae
obtained in this study were identified according to their morphology of the larvae tip tail and the
morphometry of the sheath tail as Libyostrongylus douglassii (Table 1).
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DISCUSSION

Infection by Libyostrongylus is a major parasitism of ostriches. These parasites are responsible for 50%
mortality of juvenile ostriches (Reinecke, 1983), occasionally killing adults (Sotiraki et al, 2001).
Previously to differentiate the species of Lybyostrongylus genus it was possible only by the
characterization of adult parasites obtained from the proventriculus and gizzard during necropsy, but
Ederli et al have confirmed that it is possible to differentiate species based on morphology of the
infective larvae (Ederli et al, 2008c). The infective larvae of the genus Libyostrongylus are
characterized by the presence of a knob in the larvae tip tail, also the infective larvae of L. dentatus had
a long and filamentous sheath tail, while larvae from the L. douglassii had short sheath tail with an
acute tail ending (Bonadiman et al, 2006; Ederli et al 2008 a,c; Ederli and Oliveira, 2014). However,
the infective larvae of C. struthionis also have a long and filamentous sheath tail, but the tail of the
larvae inside the cuticle has an acute termination, which is different from the genus Libyostrongylus
(Ederli et al, 2008b). The total length of the infective larvae is not a good parameter to distinguish the
species due to the similarity between nematodes (Ederli and Oliveira, 2014). Following this, it is
possible to differentiate the genus and the two species of the genus Libyostrongylus by the morphology
of the infective larvae tip tail and morphometry of the sheath tail recovered from fecal cultures
(Bonadiman, 2006; Ederly et al, 2008 a,b,c; Ederli and Oliveira, 2014). The importance of this study is
because it was no longer necessary to perform a necropsy to collect adult worm to obtain a specific
diagnosis. This is the first time this species has been identified in Mexico based on the morphology of
the infective larva.

Figure 1. Posterior end of Infective larva. Phase-contrast microscopy; presence of a knob at their larva
tail tip (Arrow).
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Table 1. Total infective larvae and sheath tail length measurements (um) and key to the identification
of the infective larvae of nematodes of the genera Libyostrongylus and Codiostomum.

Parameters

Species
Study L. douglassii L. dentatus C. struthionis
Total length 845.0 +/-9.18 ¢ 874 +/-33.802  784.47 +/-43.632

(um) 598.25 +/-25.15 P

Sheath tail (um) 28.6625 +/- 29.52 +/-4.11®  61.20+/-2.172 110 +/- 13.46 ©

0.8572 ¢
Key to the Presence of a Presence of a Presence of a Absence of a
identification of knob at the knob at the knob at the knob at the
the LIII infective larva tip infective larvatip infective larvatip infective larva tip
tail. Short sheath  tail. Short sheath  tail. Long sheath  tail. Long sheath
tail. tail tail ¢ tail ©

4 Ederli et al, 2008c. ° Ederli et al, 2008b. ¢ Ederli and Oliveira, 2014. ¢ 100 infective larvae were
measured. The total infective larvae and sheath tail length were calculated by SPSS program.
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SUMMARY

The aim of this study was to determine the effect of two stocking densities on blood metabolite and
electrolyte concentrations of feedlot heifers under heat stress conditions. Zebu, European heifers and its
crosses (n=510) were randomly assigned to 6 pens, which were divided into two stocking densities: T1)
3 pens with 100 heifers/pen (9 m¥animal); and T2) 3 pens with 70 heifers/pen (12.9 mZ¥animal).
Average initial body weight was 428+32 kg and blood samples were collected from 15 Zebu and 15
European type heifers from each pen three times (days 1, 28 and 66). Each sample was analysed for
electrolytes (Na, Ca, K) and metabolites (cholesterol, glucose, urea, total protein, and triglycerides)
using a blood auto-analyser of liquid phase. Data was analysed with a 2x3x3 factorial arrangement
under a completely randomized design. The temperature-humidity index (THI) averaged 81.2 units
during the study. Na levels of T1 were higher (P<0.05) than T2 in samplings 2 and 3 (135 vs 129 and
136 vs 133 mmol respectively). In sampling 1, Cl concentrations of T1 (108 mmol) were lower
(P<0.05) than T2 (109 mmol), and during sampling 2, T1 (109 mmol) showed lower (P<0.05) ClI levels
than T2 (111 mmol). In T1, Z and E presented similar K levels (5.06 and 5.00 mmol), but in T2 Z
showed higher (P<0.05) K levels (5.05 mmol) than E (4.7 mmol) (P<0.05). At the beginning of the
experiment, urea levels were lower in T1 (22.6 ml/dL) compared to T2 (20.1 ml/dL), however, during
samplings 2 and 3 urea levels were similar in both treatments. Glucose and total protein were not
altered by treatment, sampling or genotype. Under conditions of severe heat stress, reducing stocking
density improved Na and CI concentrations; while Zebu heifers showed better K concentrations.

Key words: heat stress, feedlot heifers, hematological parameters, electrolytes.

INTRODUCTION

In Mexico, the largest feedlot operations are located in northern states where grain production and cow-
calf systems make this activity easier and more profitable. These regions are characterized by the
presence of hot summers because they belong to arid and semi-arid zones (Avendafio-Reyes et al.,
2011). In the Mexicali valley, located in the north-western state of Baja California, the beef industry

136



has been historically one of the most profitable livestock activities, and the feedlots primarily fed the
heifer’s mates of the steers exported to the United States (Peel, 2005). Pen space has been proposed as
an issue influencing stress in feedlot cattle, but stress is not easy to measure, especially when space
available combines with hot weather in the pens; parameters such as blood serum components and
electrolytes are useful indicators of stress (Gaughan et al., 1994). Feedlot cattle under heat stress may
fail to adjust physiologically resulting lower animal productivity and a tremendous economic loss for
the beef industry (Hahn, 1999; Bernabucci et al., 2010). Therefore, the purpose of this study was to
determine the effect of two stocking densities on blood metabolite”s and electrolyte’s concentrations of
Zebu and European feedlot heifers under heat stress conditions.

MATERIALS AND METHODS

The study was conducted in a commercial feedlot located in the Ejido Saltillo, Mexicali Valley, B.C.,
México. A total of 510 feedlot heifers in the finishing phase and weighing 432.05 + 28 kg were used in
this study of 66 d of duration in summer (July to September). Heifers Zebu, European and its crosses
were randomly assigned to 6 pens, which were divided into two stocking densities: T1) 3 pens with 100
heifers/pen (area=9 m?Zanimal); and T2) 3 pens with 70 heifers/pen (area=12.9 mZanimal). Pen
dimensions were 30 x 30 m and shades were oriented N-S. Also, T1 had a shade area of 2.8 m?/heifer
and T2 2.8 m?/heifer. Each pen has a bunk line in the East side and an automatic waterer. Climatic
variables were collected in the experimental site and were used to estimate the Temperature-Humidity
Index (THI). Blood samples were collected on 30 heifers selected randomly from each treatment (10
per pen) on the days where weight was recorded (days 1, 30, and 66). From the sampling heifers, 15
were genotype Bos taurus and 15 from the genotype Bos indicus. Blood samples were collected in
vacutainer tubes of 10 ml via venipuncture on the jugular vein before the morning feeding. Samples
were centrifuged at 3500 X g for 15 min at 10° C; serum was separated by duplicate in vials of 2 ml
and stored at -20 °© C for further analysis in the Animal Physiology Laboratory of the ICA-UABC.
Blood metabolites were analysed using a blood auto-analyser of liquid phase (Easyvet, KONTROLab,
Morelia, Mich., México), and the electrolytes with an electrolyte analyser (LW E60A, Shenzen, China).
Data was analysed with a 2x3x3 factorial arrangement of treatments in a completely randomized
design. The factors were stocking rate (T1 and T2), genotype (European and Zebu), and sampling time
(d 1, 30, and 66); level of error used was 5% and the analysis was performed with the SAS software
(SAS, 2004).

RESULTS

The triple interaction was not significant for any response variable. Significant interactions (P<0.05)
were: treatment x sampling time for Na and CI (Figures 1 and 2); treatment x genotype for K (Figure
3); and for urea treatment x sampling time (Figure 6). Finally, for cholesterol and triglycerides the
sampling time main effect was significant (Figures 4 and 5). Na levels of T1 were higher (P<0.05) than
T2 in samplings 2 and 3 (135 vs 129 and 136 vs 133 mmol, respectively). In sampling 1, Cl
concentrations of T1 (108 mmol) were lower (P<0.05) than T2 (109 mmol), and during sampling 2, T1
(209 mmol) showed lower (P<0.05) CI levels than T2 (111 mmol). In T1, Z and E presented similar K
levels (5.06 and 5.00 mmol), but in T2 Z showed higher (P<0.05) K levels (5.05 mmol) than E (4.7
mmol) (P<0.05). At the beginning of the experiment, urea levels were lower in T1 (22.6 ml/dL)
compared to T2 (20.1 ml/dL), however, during samplings 2 and 3 urea levels were similar in both
treatments. Glucose and total protein were not altered by treatment, sampling or genotype.

137



DISCUSSION

Heat stress is considered an external stressor caused by thermal environment. The THI obtained from
the combination of ambient temperature and relative humidity was in average 81.2 units during the
study. Silanikove (2000) indicates that a THI higher than 78 units may cause extreme distress in cattle
and is unable to maintain normal body temperature. If tissues and body cells get too hot, metabolism
increases. As metabolism rises, there is more metabolic heat production and as a result the metabolism
goes even faster. The consequence is a situation called run-away hyperthermia which will conduct to
death (Beatty, 2014). In general, serum concentrations of electrolyte and metabolites were within the
levels considered normal for cattle (Wood and Quiroz-Rocha, 2010). K, Na, and CI are cations and
anions implicated in the maintenance of acid-base balance (Ronchi et al., 1999). When cattle are
exposed to hot conditions, blood concentrations of K and Na tend to decrease and CI level tends to
increase.

RESULTS

Cholesterol
300 *
250 *
200
150
100

ml/dL

1 2 3
Sampling time

138

Na
136 ns Figure 4. Cholesterol levels by sampling time (*
1'34 * indicates difference P<0.05).
3 | mTrat]
128 mTrat2
126
124
2 3

Sampling time

v
N

Na, mmol
= =
(=1

Figure 1. Sodium levels by stocking rate (Trat 1 and Trat 2)
on each sampling time (ns=no significant difference; *
significant difference P<0.05).

CL Triglyceridess

112 50

111 45 .
ns 40 ns

110 35 ns
109 . T 3 ;g
108 m Trat 1 E 20
Lo m Trat 2 138 15

10
106 5
105 0

2 3

2
Sampling time

Cl, mmol

Sampling time



K Urea

ns ns

VRV V]

O =W

(] [ ]
x
—

—

5

ml/dL

mE
-7

10

K, mmol

ARRAAES
Wk in

o N

5

0

Figur2 5. Chloride levels by sampling time (* indicates Figure 5. Triglycerides levels by sampling time (*

difference P<0.05) indicates difference P<0.05).
Figure 3. Potassium levels by genotype (European and Figure 6. Urea levels by stocking rate (Trat 1 and Trat
Zebu) by stocking rate (Trat 1 and Trat 2) (ns=no 2) by sampling time (ns=no significant difference; *
significant difference; * significant difference P<0.05). Thus, significant difference P<0.05).

cattle

exposed to severe heat load may experience acid-base disorders as a result of respiratory alkalosis from
intense panting (Schneider et al., 1984). Johnson (1970) exposed experimentally Bos taurus and Bos
indicus cows to heat stress and observed that Bos taurus cows show higher sweating rates than Bos
indicus cows; however, the electrolyte content in secretions from the skin was similar between
genotypes. The nature of the responses of heifers to heat stress in this experiment looked similar
between Bos taurus and Bos indicus, but the magnitude of the changes was less intense in the Bos
indicus, making it a more thermotolerant species. These results agree with Scharf et al. (2014), who
evaluated the thermoregulatory capacity of two Bos taurus breeds and found that K concentrations
were not affected by heat stress (temperatures=night: 26°C, and day:36°C). Under heat stress, panting
is associated with a decrease in blood carbon dioxide levels, indicating excessive alveolar ventilation
(Mitléehner et al., 2002). Increases in cholesterol concentrations in heifers of the present study are
related to increase in ambient temperature since as time passes heat stress increases.

CONCLUSION

In conclusion, there were no important changes in blood electrolytes or blood metabolites by effect of
stocking rate or genotype of beef heifers. It is possible that heat stress was not intense enough to affect
these blood components in feedlot heifers.
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EFFECTS OF SHADE ON GROWTH PERFORMANCE OF HAIRSHEEP
EWES IN SEVERE HEAT STRESS CONDITIONS
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SUMMARY. The objective was to determine the effects of providing shade to hairsheep ewes during
severe heat stress conditions. Twenty Dorper x Pelibuey ewes were individually allotted and randomly
assigned to 2 treatments: 10 ewes with shade covered permanently (SH); and 2) 10 ewes with no access
to shade at all (NSH). Shade was made of galvanized sheet and installed at 2.5 m height. Ewes were
weighed at the start and end of the study; feed and water intake were registered daily, and daily weight
gain (DWG) and feed efficiency (FE) were estimated. Respiration frequency (RF) and rectal
temperature (RT) were collected at 06:00, 12:00 and 18:00 h every 3 days. Data was analyzed with a
randomized block design and a repeated measurements design. While maximum THI in the NSH and
SH groups were 92.8 and 88.4 units respectively, average THI were 82.2 and 81.2 for the same groups.
Feed intake (1087 vs 964 gr/d), DWG (150 vs 180 gr), and FE (0.112 vs 0.185 units) were similar
between SH and NSH ewes, respectively. In contrast, water intake was higher (P<0.05) in NSH group
(4.5 L/ewe) than the SH group (3.8 L/ewe). At 06:00 h, RF was higher in S (58.0) than NSH ewes
(44.7), but at 12:00 (193.2) and 18:00 h (202.6) NSH ewes had higher (P<0.05) RF than SH ewes
(138.9 and 155 breaths per min). Same results were observed in RT since NS (39.1°C) ewes had lower
(P<0.05) average than SH (39.6°C) ewes at 06:00 h, while at 12:00 and 18:00 h NSH ewes had higher
(P<0.05) RT than SH ewes (40.2 and 40.3°C vs 40°C at both times). Productive performance was
similar between SH and NSH ewes, but NSH ewes drank more water. Providing permanent shade to
individually allotted ewes did not improve their productive performance.

Key words: Hot weather, growth performance, physiological constants.

INTRODUCTION
Global Warming is having a detrimental effect on the farm animal sector because world-wide
temperatures are increasing every year. Indeed, average global temperatures have risen markedly so
the IPCC have predicted increases of about 1.8 to 3.9 °C by year 2100 (Koneswaran and Nierenberg,
2008). The climate in northwestern Mexico is characterized by high radiant temperatures during 6
months of the year, which directly impact thermoregulation mechanisms of ruminants. Studies of
extreme temperatures in Mexicali, state of Baja California, México, have reported that the number of
heat waves increased 2.3 times after 1970°s compared to before 1970°s, with greater intensity and
duration of those latest heat waves (Garcia-Cueto et al., 2010). This scenario confirms the severity of
the Global Warming problem in this specific region of México. Stress from hot environments lowers
productive efficiency and welfare of farm animals, which is especially true in confined ruminants so
that shade structures play an important role to reduce the great heat load, generated through radiation
during the day (Nardone et al., 2006). Among ruminants, hairsheep breeds are considered as tolerant
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specie to heat stress compared to dairy and beef cattle because they originated in tropical countries
(Marai et al., 2007). However, in the arid region of the Mexicali valley the use of shade for hairsheep
has not been tested scientifically. Therefore, the purpose of this study is to characterize the presence of
shade using hairsheep ewes evaluating their growth performance and some physiological parameters
under severe heat stress conditions.

MATERIALS AND METHODS

The study was conducted at the Sheep Experimental Unit of the Instituto de Ciencias Agricolas, which
belongs to the Universidad Autonoma de Baja California, located in the Mexicali Valley, B. C., México
(32.8°N, 114.6° W). Twenty Dorper x Pelibuey ewes of about 4 months of age and 30.4 + 3.14 kg of
weight were individually allotted, blocked by weight and randomly assigned to one of two treatments:
1) 10 ewes with shade covered permanently (SH); and 2) 10 ewes with no access to shade at all (NSH).
The individual cages had dimensions of 1.0 x 1.5 m. Shade was made of galvanized sheet and was
installed at 2.5 m height. The shaded pen was totally covered with shade cloth in the sides, so no direct
sunlight was received by these animals. Diet offered to ewes of both treatments was the same and
contained 66% wheat grain, 12% alfalfa hay, 11% wheat straw, 8% soybean meal, 1% limestone, 1%
dicalcium phosphate, and 0.5% common salt, which provided 14% PC and 2.8 MCal/kg DM. Ambient
temperature and relative humidity were collected with hygrometers placed in the experimental site to
obtain the Temperature-Humidity Index. Ewes were weighed at the start and end of the study; feed and
water intake were registered daily, so that daily weight gain (DWG) and feed efficiency (FE) were
estimated. In addition, water consumption was obtained during the day (06:00 — 18:00 h) and night
(18:00 — 06:00 h). Respiration frequency (RF) and rectal temperature (RT) were collected three times,
at 06:00, 12:00 and 18:00 h every 3 days. Information was analyzed by period: a) 1 to 7 d; b) 8 to 16 d;
and c) 1 to 16 d, which was the complete experimental period. Data on production variables were
analyzed with a randomized block design and data related to physiological variables were analyzed
with a repeated measurements design including the effects of block, treatment, time, and treatment x
time interaction. All the analyses were performed with SAS (SAS, 2004) using GLM and MIXED
procedures and the significance level used was 5%.

RESULTS

Table 1 shows the descriptive statistics for the climatic variables. Ambient temperature reached 50°C in
the NSH group, while in SH group the maximum temperature was 45°C. The average THI was higher
than 80 units for both treatments, but NSH ewes were subjected to a THI > 90 units. Even though
relative humidity ranged from 8 to 93%, the average was lower than 50%, which is typical for arid
zones. Table 2 shows the average of performance traits by period. Feed intake was similar (P>0.05)
between SH and NSH ewes in the 3 periods. The DWG was higher (P<0.05) for NSH ewes in the first
period, but in the second one SH ewes gained more weight (P<0.05) in average than SH ewes.
However, there was no difference in the total period (P>0.05). Water intake was higher (P<0.05) in
NSH ewes during the 3 periods. However, during the night SH ewes drank more water (P<0.05) than
NSH ewes, but during the day it was the opposite (P<0.05). The same situation was observed for FR
and RT (Figure 1) since interaction treatment x time was significant (P<0.05). That is, SH ewes had
higher (P<0.05) RF and RT at 6:00 h, but at 12:00 and 18:00 h NSH ewes had higher (P<0.05) RF and
RT than SH ewes. In addition, feed efficiency was similar for both treatments (P>0.05).

Table 1. Climatic variables collected during the 16 d of the study (July 22 to August 7).
Variables Shaded Non shaded
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Temperature (°C)

Average 34.1 35.3
Maximum 45 50
Minimum 20.4 18.6
Relative humidity (%)

Average 42.7 42.7
Maximum 934 934
Minimum 8.7 8.7
THI (units)

Average 81.24 82.24
Maximum 88.39 92.77
Minimum 67.16 65.34

THI = Temperature-humidity index

Table 2. Average of performance traits in shaded and non-shaded ewes by period during the study.

Items Shaded Non-shaded S.E. P-value
Feed Intake (g/d)

1-7 1064 975 33.6 >0.05
8-16 1110 953 76.4 >0.05
1-16 1087 964 52.9 >0.05
Water Intake (L/d)

1-7 35 4.1 0.16 <0.05
8-16 4.2 4.9 0.32 <0.05
1-16 3.8 45 0.21 <0.05
DWG (Kg/d)

1-7 0.094 0.23 0.05 <0.05
8-16 0.21 0.12 0.04 <0.05
1-16 0.15 0.18 0.03 >0.05
Feed efficiency (units)

1-7 0.04 0.24 0.06 <0.05
8-16 0.20 0.12 0.04 >0.05
1-16 0.12 0.18 0.03 >0.05
Water intake (day or night; L)

Day (6-18 h) 2.8 3.6 0.19 <0.05
Night (18-6 h) 0.95 0.56 0.08 <0.05

S.E.=Standard error; DWG=Daily weight gain;

DISCUSSION
According to Neves et al. (2009), hairsheep exhibit signs of heat stress at THI of 79 units and at
temperature of 30°C. The climatic variables of the present study were above these values, so ewes are
exposed to a severe heat stress conditions during summer in this region. Early responses to heat stress
are considered homeostatic mechanisms and consist of greater respiration and sweating rates as well as
water intake, and also reduced feed intake and heart rate (Horowitz, 2002). When heat stress is
prolonged, acclimatory homeostasis takes place by reducing catecholamine, growth hormone, and
glucocorticoids, endocrine alterations that conduct to reduction in thyroid hormones (T3 and T4),
which in turn lowers the basal metabolic rate, and therefore heat production (Bernaboucci et al., 2010).
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Ewe’s respiratory frequency in both treatments increased notably during the evening in an attempt to
dissipate the excess of heat load, which was also indicated by higher rectal temperatures registered at
this time. However, in the morning, shaded ewes increased these same mechanisms because they did
not lose heat load gained during the day since radiation could not took place. Water consumption was
higher during the night in shaded ewes, but during the day non-shaded ewes consumed more water than
shaded ewes. So providing a complete shaded structure did not allow ewes to lose heat by radiation.
This is the possible reason why productive performance was not improved in shaded ewes. A similar
feedlot performance was reported by Gesualdi et al. (2014) in the finishing phase of male lambs in a
partial confinement system.
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Figure 1. Respiratory frequency (RF) and rectal temperature (RT) by hour of the day in shaded (SH) and non-shaded (NSH)
ewes subjected to heat stress during summer (* Indicates statistical difference at 5% error level).
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THE USE OF AN ALGAE-BASED COMPLEMENTARY FEED HELPS
LIMITING PEDV DAMAGE ON SUCKLING PIGLETS

M Gallissot, J Laurain, L Diaz, MA Rodriguez
Olmix SA, Bréhan, France

SUMMARY. The porcine epidemic diarrhea virus (PEDv) is an enteric disease of swine. Once
ingested, the virus rapidly causes enterocyte lysis, leading to decreased nutrient absorption capacity
resulting in watery diarrhea followed by a rapid dehydration, anorexia, and, in some cases, mortality.
Managing symptoms and initiating a plan for barn inoculation is the best way to control a localized
infection. In support to these measures, the use of a complementary feed capable of protecting the
intestinal mucosa may be beneficial. The aim of this study was to test the efficacy of such
complementary feed, based on algae extracts and montmorillonite clay, on piglet performance in a
context of PEDv infection. The trial was performed in a farrow-to-finish farm of 450 gestating sows
located in the center of Mexico. Twenty-two litters from the same batch and placed in the same room
were involved in the trial. Eleven litters (127 piglets) constituted the control group, which did not
receive any complementary feed, and eleven litters (120 piglets) constituted the test group which
received the algae-based complementary feed from day one to weaning (21 days) at the dose of
50g/litter/day. The farm was diagnosed positive for PEDv at day eleven of the trial. Results showed
that despite a lower birth weight (-160g, P<0.05), piglets from the test group had a higher growth rate
than control (respectively 187 and 150 g/day, P<0.05). In addition, the use of the complementary feed
tended to reduce the mortality rate from 26.8% to 14.2% (P>0.05). In summary, the use of an algae-
based complementary feed in this farm, which was positive for PEDv, helped to improve growth rate
and tended to reduce mortality. During the six months following the trial, the farm decided to extend
the use of this complementary feed to all litters in order to support their control plan for PEDv.

Key words: Porcine Epidemic Diarrhea virus (PEDV), algae, clay

INTRODUCTION

The porcine epidemic diarrhea (PED) is a diarrheal disease of swine caused by porcine epidemic
diarrhea virus (PEDv) (Pensaert, 1999). Once ingested, the virus rapidly causes enterocyte lysis (Song
and Park, 2012), leading to decreased nutrient absorption capacity (Madsen et al., 2014) resulting in
watery diarrhea followed by a rapid dehydration, anorexia, and, in some cases, mortality (Shweer,
2015). Controlling PEDv is challenging as the virus is resistant to a wide range of humidity and
temperatures (Morrison and Geode, 2014). Moreover, though vaccination has been used for many years
in several Asian countries and is an option in North America, PEDv is highly recombinant and evolves
quickly, making efficient vaccine development difficult. Thus, managing symptoms and initiating a
plan for barn inoculation is the best way to control a localized infection. In support to these measures,
the use of a complementary feed capable of protecting the intestinal mucosa may be beneficial. This
study was implemented in the frame of PEDv outbreaks that have been affecting Mexican pig
production since 2013. The aim of the study was to test the efficacy of such complementary feed, on
piglet performance in a context of PEDv infection.

MATERIAL AND METHODS
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The tested product (Ecopiglet) is a complementary feed containing algae extracts from Ulva sp,
micronized clay (montmorillonite) and micronized clinoptilolite. The trial was performed in a farrow-
to-finish farm of 450 gestating sows located in the Center of Mexico. Twenty-two randomly selected
litters from the same batch and placed in the same room were involved in the trial. Eleven litters (127
piglets) constituted the control group, which did not receive any complementary feed, and eleven litters
(120 piglets) constituted the test group which received the algae-based complementary feed from day
one to weaning (21 days) at the dose of 50g/litter/day. On the first day, the complementary feed was
administered individually in the mouth. On the following days, it was placed on the floor in the nesting
area of piglets. The farm was diagnosed positive for PEDv at day eleven of the trial. Statistical
analysis was performed on the data with a risk a = 0.05. The litter constituted the experimental unit.

RESULTS
Results shown in Table 1 demonstrate that despite a lower birth weight (-160g, P<0.05), piglets from
the test group had a higher growth rate than control (respectively 187 and 150 g/day, P<0.05). In
addition, the mortality rate tended to be lower in the test group compared to control (respectively
26.8% and 14.2%).

Table 1. Performance of piglets exposed to PEDv and supplemented (Test) or not (Control) with an
algae-based complementary feed.

Parameters Control Test Difference P-value
Number of litters 11 11 / /
Average number of born piglets / litter 115 10.9 -0.6 0.57
Average number of weaned piglets / litter 85 9.4 +0.9 0.40
Average age at weaning (days) 20.5 21.5 +1 0.05
Average weight at birth (kg) 1.61 1.45 -0.16 0.03
Average weight at weaning (kg) 4.70 5.47 +0.77 0.04
Average daily gain, ADG (g/d) 150 187 +37 0.03
Mortality (%) 26.8 14.2 -47% 0.25
DISCUSSION

The results of this study show that the use of the algae-based complementary feed in this farm, which
was positive for PEDv, helped to improve growth rate and tended to reduce mortality. These results are
in accordance with previous results obtained with the same complementary feed on performance and
diarrhea occurrence of suckling piglets (Cano Lopez et al., 2014). Cano Lopez et al. also demonstrated
the capacity of the algae-based complementary feed to increase villi length of weak suckling piglets.
The evidenced effect on villi length is likely associated with the capacity of Montmorillonite clay to
protect the intestinal tract (Subramanian and Kim, 2015), as well as the capacity of Ulva sp
polysaccharides to stimulate the excretion of mucin protein (Barcelo et al., 2000), thus increasing the
protective mucus layer along the intestinal mucosa.
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CONCLUSION
In conclusion, the tested complementary feed seems to be effective in reducing the effect of PEDv in
maternity. During the six months following the trial, the farm decided to extend the use of this
complementary feed to all litters in order to support their control plan for PEDv.
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SEROLOGICAL DETECTION OF Ehrlichia canis IN CANINES FROM
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SUMMARY. Ehrlichia canis is a gram-negative intracellular obligated bacteria, it is recognized as the
causative agent of Canine Monocytic Ehrlichiosis (CME), which is transmitted by the bite of
previously infected ticks, and its main vector is Rhipicephalus sanguineus. In the last decade it has
been considered a potential zoonotic pathogen especially in the area of veterinary medicine. The aim of
this study was detection of Ehrlichia canis in canine from Culiacan, Mexico with the use of the ELISA
technique. The study was done in the parasitology lab of the Facultad de Medicina Veterinaria y
Zootecnia- UAS. Blood from 81 canines, with or without clinical signs of disease and presence of ticks
was collected in EDTA tubes from the cephalic vein, the bacteria was detected by blood smear, after
each sample was dyed with Wrigth solution and observed under light microscopy (100 X); the
serological study was done with ELISA (IDEXX® 4Dx). 11 samples were detected positives for E.
canis showing a frequency of 13.5% by opticalmicroscopy, after serological test were carried out, 14
samples reacted to the presence of the specific antibodies against the bacteria, presenting a frequency of
17.2%. The presence of Ehrlichia canis in canines to Culiacan, Mexico, suggests a risk factor to public
health due to the close contact with canines as pets and presence of the vectors, making pets a factor for
the dissemination of this zoonotic pathogen.

Key words: Ehrlichia canis, Canines, ELISA.

INTRODUCTION
Ehrlichia canis is a intracelular obligated gram-negative bacteria, its target cell are the neutrophils of
canines, they reproduce and give to the formation of morulae inside the vacuoles (Chen et al., 1997). its
distribution is worldwide. (Romero et al., 2011; Gal et al., 2008). The Bacteria is classified in order
Rickettsial, In 2001 it was reclassified, based on phylogenetic analyzes of the sequence of the 16S
rRNA and groESL genes, as a result the family now includes the genus Ehrlichia spp. (Allison y Little
et al., 2013; Rikihisa et al., 2011). Ticks are an important cause of morbidity and mortality around the
world, Riphicephalus sanguineus (brown dog tick) is implicated as a vector of various infectious agents
including Anaplasma platys, Babesia gibsoni, Ehrlichia canis, Groups of spotted fever, Rickettsia spp.
And Hepatozoon canis(de Oliveira et al., 2011). The disease caused by E. canis is called canine
monocytic Ehrlichiosis (CME), which involves three phases; an acute, subclinical, and sometimes
chronic phase (Jimenez-Coello et al., 2009). The clinical diagnosis is based on anamnesis, clinical
signs and blood tests (Harrus y Waner, 2011). The diagnosis by optical microscopy of Ehrlichia spp. is
observed under an optical microscope with a blood smear, inside monocytes (E. canis y E. chaffeensis)
or granulocytes (E. ewingii), the detection of antibodies can be performed by immunofluorescence
assay (IFA) or enzyme-linked immunosorbent assay (ELISA), but cross-reactivity between antibodies
against Ehrlichia species is possible. Serological studies in dogs exposed to pathogens transmitted by
ticks, are used to identify areas where people and dogs are at risk of acquiring the infection (Beall et
al., 2012). The seroprevalence of E. canis has been described in canines of Mexico, presenting its self
in 2003 with 33.1%, in Yucatan, 2005 with 44.1%, Mexicali in 2007 with 49.3% and Sinaloa in 2013
with 74.5% (Nufiez et al., 2003; Rodriguez-Vivas et al., 2005; Tinoco et al., 2007; Sosa-Gutiérrez et

148



al., 2013). The aim of this study was detection of Ehrlichia canis in canine from Culiacan, Mexico with
the use of the ELISA technique.

MATERIAL AND METHODS

The study was carried out in the Laboratory of Parasitology of the Facultad de Medicina Veterinaria y
Zootecnia-UAS. Samples were obtained from dogs with or without ticks or signs suggestive of the
disease CME. A total of 81 canines were taken with 3 mL of blood in EDTA tubes. The size of the
sample was determined by intentional selection or convenience sampling, which is a non-probabilistic
sampling technique (Thrusfield et al., 1990).

Sample analysis: Each sample was smeared with Wright stained to observe by microscopy in search of
Ehrlichia canis morula on neutrophils observed under light microscopy (100 X Carl Zeiss® model
Axiostar) And were performed by ELISA serological test (Snap 4Dx) discarding negatives. The data
obtained were analyzed using frequency tables.

RESULTS
Of the 81 blood samples collected from canines, 11 of them were positive by microscopy, the
characteristic canines of E. canis were observed in neutrophils obtaining a frequency of 13.5% and by
ELISA 14 resulted seropositive to E. canis showing a frequency of 17.2%.

DISCUSSION

The results of this study confirm the presence of Ehrlichia canis in the municipality of Culiacan with a
seroprevalence of 17.2%, these results are low compared to a study conducted in Sinaloa in 2013 with
152 samples, These results are low compared to a study carried out in Sinaloa in 2013 with 152
samples, in which 40.1% (61/152) of positive cases were obtained with microscopy and 74.5%
(113/152) of seroprevalence (Sosa-Gutiérrez et al., 2014); in another study carried out in Yucatan in
2005 with 120 samples where 5% (6/120) were positive to microscopy and 44.1% (53/120) of
seroprevalence (Rodriguez-Vivas et al., 2005). The aforementioned studies present a high percentage
compared to that found in this study, this can be explained by the inclusion criteria used in both studies
for sample taking, which was taking into account clinical sign of disease caused by Ehrlichia canis and
the presence of ticks in the animal, while in this study animals with or without ticks or clinical signs
were used for sampling.
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SUMARY

The Anaplasma marginale is an intracelular obligated Rickettsia that invades the erythrocytes of
ruminants and the hemolinfa of ticks, it is found in tropical and subtropical areas around the world,
causing bovine anaplasmosis disease, which induces low milk production, infertility, reduced daily
weight gain and retarded growth of calves, leading to economic losses in livestock. The aim of this
study was to identify Anaplasma marginale in blood of calves from two production systems in the
municipality of Culiacan, Mexico. The samples were collected from farms with a history of clinical
problems of bovine anaplasmosis. The sample size was determined by simple random sampling. Fifty-
nine blood samples were obtained from calves under 6 months of age, from the intensive and semi-
extensive production systems. In the lab DNA was extracted using the phenol-chloroform technique
and the msp5 gene of A. marginale was amplified by PCR. ldentification of A. marginale was
demonstrated by a band of approximately 500 bp in 22 samples (37.28%); which indicates its presence
in calves of Culiacan, Mexico, making it a high risk factor for development of this disease in cattle of
this region, it is necessary to continue research anaplasmosis in calves to achieve effective control for
said microorganism.

KEY WORDS: Anaplasma marginale, Calves, PCR.
INTRODUCTION

Anaplasma marginale is a gram-negative bacteria, that invades mature erythrocytes of ruminants,
causing the disease called anaplasmosis (Diaz et al., 2003, Rymaszewska and Grenda, 2008). It is
found on the periphery and forms inclusion bodies (Kocan et al., 2007). Bovine anaplasmosis is an
infectious disease that causes large economic losses due to decreased milk production, weight gain,
delayed growth, abortions and deaths due to treatment costs in developing countries, noticeably in
tropical and subtropical areas. The geographical distribution of A. marginale is broad due to the large
number of vectors that transmit it, practically all the hematophagous arthropods such as ticks of several
genus, like Rhipicephalus (Boophilus), Amblyomma and Dermacentor, as well as mosquitoes and flies.
Man also collaborates in its transmission, when employing unhygienic zootechnical practices where
contact with bovine blood is involved (Olguin, 2007). Diagnosis of anaplasmosis is difficult in
asymptomatic carriers and when inclusion bodies within the red blood cells are not numerous enough
to be detected by traditional methods (Corona et al., 2014). The amplification of the msp5 gene by PCR
has been shown to be useful in the identification of A. marginale in asymptomatic bovines of different
ages (Corona and Martinez, 2011). In the Punjab state of India the msp5 gene was used for the
detection of A. marginale in cattle and a prevalence of 42% was obtained. In Mexico, serological
studies and molecular studies have demonstrated the presence of the disease in more than 50% of the
sampled cattle located in tropical and subtropical areas that includes the entire Gulf of Mexico, the
Yucatan peninsula and a large part of the California peninsula (Rodriguez et al., 2009). In Culiacan,
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Sinaloa Anaplasma marginale was identified by nested PCR in bovines using the 16S rRNA gene,
obtaining a prevalence of 40% (Mariscal et al., 2013).

MATERIAL AND METHODS

The present work was carried out in the laboratory of Parasitology of the Facultad de Medicina
Veterinaria y Zootecnia of the Universidad Autonoma de Sinaloa, located in the city of Culiacan,
Sinaloa, Mexico; The location coordinates of the cooperating farm were: Extensive farm: 24 °, 33 ',
53.4' 'north and 107 °, 27, 46.0 " west. Semi-extensive farm: 24 °, 25', 11.8" north, 107 °, 19', 40.3"
west. Sample size was determined by simple random sampling (Jaramillo and Martinez, 2010). 59
blood samples from calves under 6 months of age, of either Bos indicus and Bos taurus and their
crossbreed Bos indicus x Bos Taurus males and females were taken. 27 samples from the intensive
system and 32 from the semi-extensive were collected including herds suspected of having
anaplasmosis. Blood samples were obtained by puncture of the jugular or coccygeal vein. 3 mL of
blood were collected in vacuum suction tubes with anticoagulant EDTA, each labeled with
corresponding data from each animal. The samples were placed in a container with refrigerants at 4 ° C
and transported to the laboratory. DNA was obtained by the phenol-chloroform technique (Sambrook et
al., 1989). PCR was performed with the amplification of the msp5 gene of A. marginale with
oligonucleotides; Internal: F: 5-GCATAGCCTCCGCGTCTTTC-3' and R: 5'-
CACGAAACTGTACCACTGCC-3'. The mixture was run at a final reaction volume of 25 pl (1 pl of
DNA, 25 ng of each oligonucleotide, 2 mM MgCl 2, 0.2 mM of each dNTP, 10 pl of reaction buffer,
1.25 U of DNA polymerase). The reaction was carried out in a thermocycler (BIORAD T100MR) for 35
cycles. The process was carried out by preheating the mixture for 3 min at 94 ° C, the denaturation
temperatures are 94 °C for 30 s the alignment at 54 °C for 30 s and the extension at 72 °C for 1 min
with a Final extension of 72 °C for 10 min (Torioni de Echaide et al., 1998). DNA and the PCR
product were observed on a 1% agar gel stained with gel network (Huang et al., 2010), in ultraviolet
light, by looking at the amplified fragment size (500 bp), by comparison with the control Positive
(bovine blood DNA experimentally infected with A. marginale, and size markers (1 Kb DNA ladder).

RESULTS

The DNA was observed intact, with no proteins present, however traces of RNA were present. This
DNA was used to identify the presence of A. marginale in calves of the production systems, with the
amplification being observed in a band of approximately 500 bp. By type of production system 11
positive animals were obtained from 27 in the intensive system obtaining a frequency 37.0% and of the
semi-extensive of 32 animals 12 were positive, which is a frequency of 37.5%. These data show a
general frequency in both production systems of 37.7% for A. marginale (P>0.6). Likewise, the
variables sex and racial type were verified by logistic regression analysis, where no statistical
difference was obtained. Of 21 males, a frequency of 38.1% was obtained and 38 females 36.9% (P
<0.99). However, a trend was observed in pure breeds over native breeds (2:1), due to the frequency in
pure breeds of 47.1% and crosses of 24.0% (P>0.06).

DISCUSSION

The frequencies of 37% of A. marginale found in calves of both production systems are similar to those
of Afiez et al. In 2010, in the state of Zulia, Venezuela in which they worked with 35 calves and
obtained positive results of 34.29% for A. marginale; which similar to the results found in the present
study, differing only in 2.99%, despite the fact that in their study they used the mspl gene of A.
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marginale, and in the present study the msp5 gene of A. marginale, both genes of the majority surface
proteins. Maldonado et al. In 2012, in Yaracuy, Venezuela, detected the presence of A. marginale in
calves with less than 24 h of birth, using the msp5 gene of the pathogen, they worked with 29 animals,
obtaining only 6 positive which equals 20.7%, this differs from the present study by 16.6%, perhaps
because the study was done with calves less than 6 months of age, which had interacted with the
environment for much longer that study. Based on the sex relation, no significant differences were
obtained, as in the study shown by Mercado et al. In 2011, in Bolivia, where they describe that the sex
of the animal does not influence the presence of the causative agent of anaplamosis. Regarding the
races, the results shown here indicate a trend of purebred breeds (2:1), similar to that described by
Bock et al., 1999, in southwestern Queensland, Australia, where Bos indicus has a greater tendency to
the presence of the bacteria than in its crosses with Bos taurus (1.5:1). Florio et al. in 2012, identified
A. marginale in 12% of adult cattle in a semi-extensive production system with ticks and
hematophagous flies, and Bolivar et al. in 2014, in Merida, Venezuela, detected A. marginale in 27.7%,
of cattle similar to results shown here. De la Fuente et al. (2005), in Sicily, Italy, worked with 160 adult
cattle where they detected A. marginale in 55 cattle belonging to different production systems,
presenting a prevalence of 13.7% in intensive system, 10% in semi-extensive and 10.6% in extensive
system , Without showing significant difference, like what was found in this research.
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SUMMARY. Air filtration can prevent infections by airborne pathogens in pig facilities. Therefore,
three different air filter techniques were implemented in identical barns in order to evaluate the air
quality and animal health compared to a barn without air filtration. In summary, only marginal
differences were found in stables with and without filtration systems.

Key words: air filtration, air quality, pig health

INTRODUCTION

Air filtration systems have already been shown to decrease the risk of Porcine reproductive and
respiratory syndrome virus (PRRSV) outbreaks in pigs (Dee et al, 2015; Dee et al., 2010; Spronk et al.,
2010). Own studies on different air filter types using PRRSV, Staphylococcus (S.) aureus, and
Actinobacillus pleuropneumoniae (APP) revealed high filtration efficiencies under laboratory
conditions. Systems for air filtration of incoming and circulating air composed of these tested filter
matters were implemented in a commercially pig plant. The objective was to determine whether air
filtration has an impact on air quality, animal health, and pig fattening.

MATERIAL AND METHODS

The facility had four identical barns with approximately 960 pigs each. Three barns were equipped with
air filtration: two for incoming air and the third for circulating air. The remaining was used as a
reference without any air filtration. During three fattening periods, animal health, temperature, relative
humidity, dust, CO, and ammonia were monitored. Air samples were collected to quantify the total
amount of bacteria, methicillin-resistant S. aureus, Escherichia coli and coliform bacteria. One year
after implementation of the filter systems samples were taken from the filter matter and examined for
bacteria and PRRSV. Blood samples were collected from 15 pigs/barn at the beginning and at the end
of each fattening period. At slaughter, pigs were examined with respect to respiratory diseases.
Antibodies against PRRSV, HIN1, H3N2 and APP are currently measured.

RESULTS

Regarding the amount of total and target bacteria, dust particles, CO, and ammonia only marginal
differences were seen between barns with and without air filtration. In addition, no differences were
seen at slaughter so far. After one year of implementation, mainly environmental bacteria up to 10°
colony-forming units/ml were found in the filter matters.

DISCUSSION

The efficacy of air filtration regarding air quality and animal health under field conditions was not
proven in this study. Possible reasons and troubleshooting will be discussed at the presentation.
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Animal production systems that combine trees, shrubs or pasture are considered silvopastoral systems
(SPS), although there are many alternatives within them. Studies performed mainly in Central America,
conclude that SPS technologies have the potential to improve animal productivity, increasing the
biological and economical efficiency of livestock farms while contributing to the ecological
sustainability of these systems. Despite having several types of SPS and these beneficial impacts on the
welfare and productive performance of beef cattle, most of the results so far are obtained from tropical
regions and with Bos taurus indicus breeds. In Uruguay, most producers let animals graze within the
system, as SPS, with the perception that this is relatively profitable. Aiming to clarify the existence of
these benefits in temperate regions, where European breeds are more common, research was conducted
on two extensive beef farms which raise Bos taurus taurus (Hereford breed), allocating animals to SPS
and Natural Grassland (NG). Two groups (n= 20) were allocated to 20 hectares NG paddocks and two
groups (n=20) allocated to 20 hectares SPS paddocks to compare good health indicators and body
weight during the spring-fall period, October to May 2015-2016. Both farms were visited every 45
days. Good health indicators were individually recorded according to the Welfare Quality®
Assessment protocol for cattle in the farm facilities prior to the entrance on the scale where each animal
was weighted. A mixed model was used to analyse weight as response variable. Categorical variables
were compared with Fisher’s exact test. Significant differences were found between farms and visits
(p<0.01), but no differences were found between treatments (p=0.176). No differences for good health
indicators were found (p>0.05). Therefore these results show that in temperate regions and under this
specific SPS and NG, the SPS did not show inferior results to the NG.
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THE EFFECT OF AMBIENT TEMPERATURE ON JOINTS IN THE DISTAL
FORELIMBS OF HEALTHY RACEHORSES
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INTRODUCTION: The aim of the study was to describe the dependence on ambient temperature of
distal joint temperature at the forelimbs of racehorses. The study also investigated the influence of
ambient temperature on the temperature difference between joints: this was measured ipsilaterally (i.e.
between the carpal and fetlock joints along each forelimb) and contralaterally (i.e. between the same
joints of the left and right forelimbs).

MATERIAL AND METHODS: Sixty-four healthy racehorses were monitored in 13 imaging sessions
over 10 months. At each session, three thermographic images were taken of the dorsal, lateral and
medial aspects of the distal forelimbs. Temperature measurements were made from regions of interest
(ROIs) covering the carpal and fetlock joints, allowing the average temperature differences to be
ascertained between the joints using the dorsal, lateral and medial aspects.

RESULTS: There was a strong correlation between ambient temperature and absolute joint
temperature at all ROIs. There was also observed a moderate correlation between ambient temperature
and the ipsilateral temperature differences between joints when measured from the medial and lateral
aspects. No significant correlation was noted when measured dorsally. The mean contralateral
temperature differences between joints were all close to 0°C, confirming an overall symmetry of joint
temperatures. The range of contralateral differences was wide, however, with one horse exhibiting a 14
°C difference between the fetlock joints when viewed medially. Weak correlations between ambient
temperature and contralateral temperature differences were noted at the carpal joints when viewed
laterally, and at the fetlock joint when viewed medially.

CONCLUSSIONS: Data support previous reports that the temperature distribution between the
forelimbs of the healthy equine is symmetric, although some horses differ markedly from the average
findings. The dorsal aspect is the thermographic view of choice, since we have demonstrated no
dependence on ambient temperature of any difference between joints using this view.
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OCTENIDINE HYDROCHLORIDE: DISINFECTION EFFICACY AGAINST
MRSA OF DIFFERENT ORIGIN

A. Kohler!, M. Labahnt, C. Cuny?, U. Truyen?, S. Speck!
YInstitute of Animal Hygiene and Veterinary Public Health, Leipzig, Germany
2 Robert Koch Institute, National Reference Centre for Staphylococci and Enterococci, Wernigerode,
Germany

SUMMARY. Due to the capability of bacteria to generate multiple antibiotic and biocidal resistances
constituting hazards in hospital settings, specific disinfection measures may be required. Octenidine
hydrochloride (OH) is a frequently applied antimicrobial active substance used for skin, mucous
membranes and wound disinfection in hospitals. The aim of the study was to determine OH’s efficacy
against 10 Staphylococcus aureus strains. The results showed that a sufficient effect for disinfection
can be expected when using ready-to-use products according to the manufacturer’s instructions.

Key words: octenidine hydrochloride, methicillin-resistant Staphylococcus aureus, disinfection
efficacy

INTRODUCTION
Octenidine hydrochloride (OH) is a common used skin and mucous membrane disinfectant. Due to
rising hazards of resistant bacteria in hospital settings, especially MRSA, it is questioned if these
micro-organisms can develop biocidal resistances, too. This study investigated the efficacy of OH
eliminating MRSA in the presence and absence of BSA.

MATERIAL AND METHODS

Disinfectant testing was performed according to the guidelines of the Association for Applied Hygiene
(VAH) with 10 Staphylococcus aureus strains (9 MRSA, 1 MSSA, human/animal origin) in
comparison to 2 reference strains. To evaluate OHs efficacy, minimum inhibitory concentrations
(MICs) were determined using the broth dilution technique. Once an adequate neutralizer was
identified, qualitative and quantitative suspension tests (ST) with and without organic load (3.0 g/l
BSA) were carried out at 5 and 3 different contact times, respectively.

RESULTS
MICs were identical for all bacteria (0.0002%) and in agreement to the literature (Rebert, 2014). For all
strains, qualitative ST revealed a 4x higher OH concentration after 1 min exposure but were identical to
MIC after 60 min of contact time. However, strain differences were seen at other incubation times. The
required reduction > 5 logio was confirmed in quantitative ST using concentrations of OH similar to the
qualitative ST. With organic soiling higher concentrations were needed to inactivate bacteria.

DISCUSSION
OH was found to be equally effective against all tested strains in concentrations lower than the
commonly used concentration (e.g. octenisept® containing 0.1% OH). MRSA strains tested were not
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less susceptible to OH than non-resistant strains. With organic soiling higher OH concentrations were
required for full inactivation. Nevertheless, a sufficient effect for skin and mucosal disinfection can be
expected when using ready-to-use products according to the manufacturer’s instructions.
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EFFICIENCY OF DIFFERENT AIR FILTER TYPES AT LABORATORY
SCALE
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SUMMARY. We evaluated four different air filter types for their filter efficacy regarding different
viruses and bacteria at laboratory scale. Depending on filter matter and pathogen, a reduction of up to 3
logio-steps was achieved by the air filters. Nonetheless, infectious particles were able to pass the filters.
Within the filter material, viruses tested survived up to 24 h whereas bacteria remained infectious up to
four weeks.

Key words: air filter efficacy, viruses, bacteria.

INTRODUCTION
Air filtration is known to reduce pathogens in incoming air (Dee et al, 2015; Dee et al., 2010; Spronk et
al., 2010). Aiming at the reduction of pathogens below a certain infectious dose in incoming as well as
in circulating air, we determined the retention efficiency of different air filter types at laboratory scale.

MATERIAL AND METHODS

Four filter prototypes were tested; two consisted of a pre- and a secondary filter. Equine Arteritis Virus
(EAV), Porcine Reproductive and Respiratory Syndrome Virus (PRRSV), Bovine Enterovirus (BEV),
Actinobacillus pleuropneumoniae (APP), Staphylococcus aureus (SA), and Mycoplasma hyorhinis
(MH) were chosen as test candidates. With each pathogen, five trails per filter were conducted.
Depending on the prototype, the airflow was set at 1800 mh or 80 m®h. Pathogens were atomized and
inoculated into the test chamber. Air samples were collected prior to and behind the filter and the filter
retention efficiency was calculated. Cell culture, gquantitative real-time PCR, and the spread-plate
method were used to grow and quantify microorganisms from collected air samples. Furthermore,
survivability of APP, SA and PRRSV over time in the filter material was examined.

RESULTS
Using the two-part filter system, a 96.0%, 97.5% and 98.0% reduction was determined for BEV, EAV,
and PRRSV, respectively. With SA and APP 99.1% and 95.2% were achieved. A prototype composed
of filter wool with a central glass fiber reached 99.9% (SA, APP), 98.7% (BEV, EAV), and 92%
(PRRSV). Using MH, no sufficient bacterial count in front of the filter could be reached although MH
cultures revealed 10° colony-forming units/ml. In the filter matter, APP and PRRSV remained viable 4
h and 24 h, respectively, whereas SA survived for four weeks.

DISCUSSION

Air filter efficiently reduced airborne pathogens at laboratory scale. Depending on filter matter and
pathogen, a reduction of up to 3 logl0-steps was achieved and pathogen viability faded over time.
Currently, further evaluation under field conditions in a commercial swine system is conducted.
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EVALUATION OF ANIMAL WELFARE IN PIGS DURING DISCHARGE,
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SUMMARY. The present study aimed to evaluate the animal welfare of the pigs during the discharge,
the pens staying and the effectiveness of the stunning to the slaughter at the slaughterhouse. The
discharge from six pig transport trucks was evaluated, waiting conditions in eight pens, and 64 animals
at the moment of stunning. The parameters were evaluated by making adaptations of the Welfare
Quality® protocol at slaughterhouse for pigs. In general, the conditions during the discharge were
acceptable, observing only in greater incidence the percentage of slips and falls with 11.47% and
21.03% respectively, the animals were appropriately arranged in the holding pens. The discharge time
was considered acceptable with an average of 23.5 minutes, but the conduction of the animals to the
area of stunning was performed in an inadequate manner, observing 54.68% percentages in continuous
vocalizations. The most striking variables were head and neck elevation with a 23.43%, the attempt to
rejoin with 12.5% and ocular movements occurred in 9.3% of the animals, indicators of deficient
stunting. In general, the animal welfa re of the pigs during the discharge was good. Staying in pens was
acceptable, although the waiting time for some animals was excessive; this is because the
slaughterhouse does not have a specific discharge shift for each client, and some leave animals in
existence for more than 48 hrs. The move to stunning is deficient due to the mismanagement on the
part of the operators. The stunning was considered deficient due to the high presence of three
indicators.

Key words: Animal welfare, pigs, slaughterhouse

INTRODUCTION
The welfare can be defining as the "status of an individual in relation to their attempts to cope with
their environment” (Mota, 2012). An animal is in good health if it is healthy, comfortable, well fed,
safe, can express innate forms of behaviour and if it does not suffer unpleasant sensations of pain, fear
or restlessness (Méndez et al., 2013). It is important to promote the evaluation of animal welfare,
especially in those intended to produce meat for human consumption (Gallo-Stegmaier, 2010). Because
of its importance, the OIE recommends establishing animal welfare principles (Rojas et al., 2005). The
discharge evaluates actions such as slips, falls, vocalizations and thermoregulation problems. Another
aspect that should be considered is the use of waiting pens on the trail and finally the quality of
sensitization that presented the pig after the stunning. That is why animal welfare assessments are
necessary and allow us to improve their conditions to obtain better quality in the meat and lower
economic losses. Given the increasing importance of animal welfare, the objective of this work is to
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evaluate the methods used during landing, retention in pens and the efficacy of stunning based on the
Welfare Quality® protocol for pigs, thus verifying the level of animal welfare with which they count.

MATERIAL AND METHODS

The evaluation of the process was according to the Welfare Quality protocol® (Grandin, 2010). Six
trucks were evaluated at the time of landing. To analyze the variables of retention in pens, eight pens
were evaluated, and 64 animals were divided into three groups for stunning efficacy. Landings and
lorry space, transport time and the percentage of animals that slipped and those that fell were assessed
at the landing; the presence of lameness, thermoregulation problems, animals unable to move and dead
in transport. In the waiting pens, the availability of space, the provision of food and water, the type of
soil and the presence of tremors, panting and piling were evaluated. When the animals were transferred
to the CO, chamber, the vocalizations were evaluated, taking into account two types: the continuous
ones and the snapshots according to the methodology proposed by (Gonzalez et al., 2012). The
following physiological indicators of consciousness observed were the presence of rhythmic breathing,
incorporation reflex, presence of corneal reflex and vocalisations immediately after exit of the CO»
chamber. The results were analyzed by descriptive statistics, thus obtaining a global evaluation of
animal welfare in the slaughter unit.

RESULTS
During the transport, the animals presented an average density of 0.44 m? / animal, located within the
limits allowed according to (NOM-051-Z00-1995). The time of transfer in none of the cases was
greater at 8 h and the time of discharge had an average of 23.5 minutes. Figure 1 shows the percentage
of animals showing falls, slips, lameness, fallen and dead animals in the slaughterhouse.
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Figure 1. Percentage of animals exhibiting falls, slips, lameness, fallen and dead animals in the
slaughter facility.

Seventy-five percent of the pens presented acceptable density; in two, overcrowding was observed with
0.44 and 0.5 m?/ pig. The type of soil was acceptable in 75% of the evaluated pens, two of them
present mostly some unevenness that could cause some injury in the animals. A pen presented more
than 20% of animals with tremors, while for none presented a percentage greater than 20% of gasps. It
was observed that more than 50% of the animals presented continuous vocalizations during their
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transfer from the waiting pen to the stunner, while almost 10% presented instant vocalizations. The
percentage of animals that presented stunning physiological reflexes are shown in Figure 2.
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Figure 2. Percentage of animals exhibiting positive physiological reflexes to stunning

DISCUSSION

The percentage of slips and falls is considerable, because the landing ramp was wet and muddy due to
lack of roof in the area and the presence of rains on some days of evaluation. The percentage of
lameness was very low and is attributed to the poor positioning of the animal during the transfer from
the farm to the slaughterhouse. It was observed that there was crowding in pens where there was
overcrowding and in those in which the waiting time of the pigs was more prolonged, which should not
occur, since according to (Méndez et al, 2013) causes discomfort in the animal and has repercussions
on the quality of the meat. The stunning indicated a high level of stress of the animals in this period, the
previous one may be due to the handling by the operators of the trail, which mobilized the animals with
shouts, whistles and blows of sticks with the handling sleeve, In this respect Miranda de la Lama
(2013) these actions create a moment of tension that causes the animals to delay their way, so that
operators manipulate incorrectly, hitting the pigs. In this study the percentage of rhythmic breathing
was less than 25%, if we take this factor into account only, it could be considered that an actual
stunning is performed. However, Peréz et al. (2013) mentioned that animals with ocular movement
show a degree of return to sensitivity, in this case, although the percentage was low and could have the
consequence of negatively affecting the effectiveness of the stunning. In addition, unconscious animals
should not attempt to reintroduce themselves or vocalizations as they may be indicative of poor
stunting (Grandin, 2010). For this reason it is considered that the presence of eye movement, head and
neck elevation and the attempt to incorporate observed indicated that there are deficiencies in the
stunning that must be repaired. Such deficiencies in stunning are due to several causes, the first could
be the decrease in the percentage of concentration of gas between groups and the time of exposure to
gas, which is not very varied, and the number of animals introduced per basket. It is worth mentioning
that on some occasions the staff introduced up to three animals per compartment, resulting in a lower
concentration per animal. Due to the above, it was observed that the deficiencies in the stunning were
due to the management by the personnel.
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SUMMARY. Introduction: The aim of the study was to evaluate and compare hair coat thermal
insulation of alpacas and merinos, and collect comparative temperature data for the coat surface of both
species using infrared thermography.

Materials and Methods: The study included 13 clinically healthy huacaya alpacas and 14 Polish merino
sheep. Coat samples were taken from each animal to measure coat fibre length and average fibre
diameter. The insulating properties of each sample were determined using a calorimetric method. In
addition, thermographic examination of the trunk (lateral and medial aspects) was performed for both
species in an indoor environment. Six regions of interests (ROIs) were determined from each
thermographic image (corresponding to the coat sample sites) and the mean temperature within each
ROI was calculated. All statistical analysis was performed using STATISTICA v. 10.

Results: Merinos had significantly (p <0.01) longer and thicker hair than alpacas, but less efficient
insulation at all sample sites. Merinos had significantly higher coat surface temperature than alpacas at
all ROIs .

Conclusion: It was found that alpacas have greater thermal insulation than merino sheep. Infrared
thermography also provides valuable information about coat temperatures in vivo, which can be used to
validate models of heat exchange in homoetherms.
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A LONGITUDINAL STUDY TO ASSESS THE HYGIENIC QUALITY OF
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SUMMARY. Hygienic measures in terms of biosecurity are essentiell to the health, welfare, and
efficient production of animals. Biosecurity includes preventive measure to reduce the risk of
transmission of infectious and zoonotic diseases. An important tool for the biosecurity in livestock farm
management is the cleaning and disinfection of surfaces. Although the importance of cleaning and
disinfection on pig farms is known from the literature, information on the quality of hygienic regimes
are limited. The aim of the present study was to contribute to a more detailed understanding of the
quality of cleaning regime. In order to gain an overview of the quality of cleaning and disinfection
regimes on pig farms, data were generated from December 2013 to July 2016. Contact plates
(Trypticase soy agar) with sample area of 25 cm2 were used for monitoring total aerobic counts (TAC)
on surfaces after cleaning and disinfection. In total, 740 samples from 60 pig farms located in north-
west Germany were analyzed. The number of samples showing high growth of bacteria (18.2%) was
higher than the number of samples showing no growth at all (10.8%). This dataset exceeded the
guideline value according to IKB (< 1.5) most frequently (45%). Additionally, a questionnaire for
gathering information about the cleaning regime on pig farms was done in 2016. In total four questions
were answered by 187 agriculturist and analysed. The present study highlights the disparity of hygienic
measures and the possible role of poor cleaning and disinfection regime quality as a potential source of
disease transmission and indicates the need for further monitoring and hygienic measures to optimize
the cleaning and disinfection regime on pig farms.

Key words: Disinfection, Biosecurity, Pig Farm

INTRODUCTION

The increasing demand for animal products such as meat has resulted in structural change in farming
practice. The increase in stocking densities has led to more disease problems and advanced
management requirements introducing preventive measures to reduce the risk of transmission of
infectious diseases. Therefore, biosecurity has become a significant importance in livestock housing
facilities. Biosecurity includes all measures that prevent pathogens from entering a herd (external
biosecurity) as well as reducing the spread of pathogens within the herd (internal biosecurity) (Amass
and Clark, 1999). In pig herds, biosecurity is an important aspect of preventing the transmission of
diseases, thus improving health and reducing the need for antimicrobials (Laanen, 2013). Prevention
and control of disease relies not only on quarantine, vaccination, diagnostic and treatment, but also on a
healthy environment. Therefore, hygienic measures such as cleaning and disinfection of surfaces are
still essential tools for reducing infection pressure on pig farms (Luyckx et al., 2016). Although the
importance of cleaning and disinfection on pig farms is known from the literature, information on the
quality of hygienic regimes is limited. The aim of the present study was to contribute to a more detailed
understanding of the quality of cleaning regime in livestock housing by monitoring total aerobic counts
on surfaces after cleaning and disinfection. Further, a questionnaire gave additional information about
individual disinfection practices on pig farms.

MATERIAL AND METHODS
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In order to gain an overview of the quality of preventive disinfection on pig farms, data were generated
from December 2013 to July 2016. In total, 740 samples from 60 pig farms located in north-west
Germany were analysed. Contact plates (Trypticase soy agar) with sample area of 25 cm2 were used
for monitoring total aerobic counts (TAC) on surfaces after cleaning and disinfection. Sampling was
performed 12-24 h after individual cleaning and disinfection protocol. The agar medium was pressed
against selected surfaces. After sampling the plates were incubated at 37°C for 48 hours. Additionally,
we surveyed German swine producers to describe their attitude and disinfection practices. Our written
questionnaire with four questions regarding internal biosecurity (preventive disinfection) was handed
out during a symposium in November 2016.

RESULTS

After disinfection, there was a significant difference in reduction of bacteria between pig farms. The
number of samples showing high growth of bacteria (18.2%) was higher than the number of samples
showing no growth at all (10.8%). This dataset exceeded the guideline value according to IKB (<1.5)
most frequently (45%).

Table 1. Contact plates (n = 740) were taken after cleaning and disinfection of surfaces.

Bacterial growth Rating Number Percent, %
0CFU 0 80 10.8
1-40 CFU 1 359 48.5
41-120 CFU 2 166 22.4
> 121 CFU 3 135 18.2

In total four questions concerning the disinfection regime on livestock farms were answered by 187
agriculturists and analysed. The results of the questionnaire are shown in table 2.

Table 2. Questionnaire (n = 187) for gathering information about the disinfection regime on pig farms.

Questions Yes (%) No (%) Not stated (%)
Do you think cleaning and disinfection is important? 179 (95.7) 5(2.7) 3(1.6)
Do you use detergents for your cleaning regime? 134 (71.7 47 (25.1) 6 (3.2)
Do you let dry the surface before disinfection? 138 (73.8) 41 (21.9) 8 (4.3)
Have you ever monitored the disinfection by contact plates? 28 (15.0) 146 (78.1) 13 (7.0)

DISCUSSION

In livestock housing pathogens and the risk of disease outbreaks can be reduced by cleaning and
disinfection (Davies and Breslin, 2003; Mannion et al., 2007). However, the so-called ‘preventive’
disinfection which is performed during the vacant interval from one to the next group of animal is
advantageous only if it is accurately and continuously carried out. Therefore, the proper application is
also a crucial factor for the effectiveness of disinfectants. The present study was conducted to give
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information about the hygienic quality of cleaning and disinfection regime on pig farms. Studies
describing biosecurity measures in pig herds have been published before (Backhans et al., 2015).
However, there is no detailed description about the hygienic quality of preventive disinfection
measures in Germany. During this study differential results of contact plates taken after disinfection of
pig facilities were documented. A various number of contact plates (40.6%) showed a high bacterial
growth (> 41 CFU).

18 %

B 0(0CFU)
1(1-40 CFU)
22% 2(41-120 CFU)
B 3(>120CFU)

Figure 1. Chart showing the distribution of bacterial load after disinfection measures on pig farms.

The intention of cleaning and disinfection is to remove organic matter from surfaces and to Kill
remaining micro-organisms. It is generally accepted that in farm environment cleaning alone removes
approximately 90% of bacteria and disinfection further 6-7% of bacteria (Fotheringham, 1995). The
survival time of a microorganism in the environment is increased by the presence of organic material.
Furthermore can the level of organic matter on surfaces impact the effectiveness of chemical
disinfectants (Hancox et al., 2013). A previous study has even shown the importance of thorough
cleaning with detergent before disinfection to reduce viral contamination on the farm (Chandler-
Bostock and Mellits, 2015). Removal of this organic matter is therefore an essential and previous
element in the disinfection process. According to the questionnaire most farms used detergents for
cleaning (71.7%). However, a certain number of farms (25.1%) do not use detergents giving evidence
that disinfectant may not be effective.

According to the farmers cleaning and disinfection protocols were similar on all farms and disinfectants
were used equal to the manufacturer’s recommendation. However, cleaning procedure was variable and
information about the required demand is lacking. Few farmers (21.9%) did not allow the building to
dry before disinfection. The finding that not all farms achieved an adequate disinfection may be
associated with remaining organic material or moisture on the surface. Although most farms consider
biosecurity measures such as cleaning and disinfection of surfaces an important preventive measure
(95.7%), few have monitored the disinfection by contact plates (15%). Methods for testing the efficacy
of disinfection under field conditions have already been described in the past (Tamasi, 1995). Contact
plates with tryptic soy agar seem to be an appropriate method to monitor the efficacy of disinfection
procedures on pig farms. It allows fast, easy screening of solid surfaces and is therefore recommended
for use in quantitative environmental testing.

The present study highlights the disparity of hygienic measures and the possible role of poor cleaning
and disinfection regime quality as a potential source of disease transmission and indicates the need for
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further monitoring and hygienic measures to optimize the cleaning and disinfection regime in pig
farms. Regular monitoring of hygienic regime m