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ECTS Guide

	Mathematics. Code:12846

	Year:

Semester:

Compulsory/Optional:

ECTS Credits

Lecturer:
	First

1st
Compulsory

3+2

Carmen Nieves Hernández Flores


Objectives

The main objective of the course is the building of mathematical models that allow us to clarify pertinent scientific questions.  Specific objectives:

· Data organisation and computerised management of the same 

· Data synthesis as a first, exploratory analysis of the same 

· Knowledge of probability calculation

· Knowledge of general concepts of estimation 

· Study of the main experimental designs

· Introduction to epidemiological studies 

· Construction of generalised linear models 

· Study of special growth models

· Analysis of categorical data 

Contents
Statistics in veterinary science.  Descriptive statistics.  Graphic representation. Basic principles of probability.  Random variables.  General concepts of estimation. Confidence intervals. Testing of hypotheses.  Introduction to experiment design.  Models of variance analysis. Linear regression models.  Correlation.  Qualitative data analysis.

Practical lessons

These classes will focus on the tackling and solving of problems.  Exercises are normally presented in the didactic guide. 


Assessment

Written Evaluation: 100%

Basic Bibliography

· BOX, G. et al.: Estadística para investigadores: introducción al diseño de experimentos, análisis de datos y construcción de modelos. Ed. Reverté. 1988

· MILTON, J. y TSOKOS, J.: Estadística para la biología y ciencias de la salud. Ed. McGraw-Hill Interamericana 1987.

	Physics. Code:12847

	Year:

Semester:

Compulsory/Optional:

ECTS Credits

Lecturer:
	First

1st
Compulsory

3+2

Juan Manuel Martín González


Objectives

The general objectives of this course cover the basic knowledge of physics needed for the general and practical training of future professionals in the field of veterinary science. The specific objectives are related to the following areas: biomechanics and elasticity, the physics of fluids, thermodynamics, electricity and magnetism, waves, atomic and nuclear physics.  

Contents
BIOMECHANICS AND ELASTICITY: biological applications of mechanics and elasticity.  Elastic oscillation. THE PHYSICS OF FLUIDS: fluid statics.  Fluid dynamics and hemodynamics.  Elementary theory of ultracentrifugation. Bond stress in fluids. THERMODYNAMICS: kinetic gas theory. Thermic phenomena.  Applications.  Basic principles of Thermodynamics. ELECTRICITY AND MAGNETISM: basic principles of electrostatics. Electric conduction.  Nerve impulses.  Magnetic field and electromagnetic induction. WAVES: wave movement.  Acoustics.  Light waves.  Optic instruments.  ATOMIC AND NUCLEAR PHYSICS: Introduction to quantum physics. Atomic structure.  The atomic nucleus.  Natural and artificial radioactivity.  X-rays. 

Practical lessons

· Introduction to computerised experimental data analysis, error calculation and laws of scale in biology

· Seminars: Centrifugation and ultracentrifugation. Cellular membranes. Action potentials. Biological effects of ionising radiation. 

· Problem-solving classes

Assessment

Written examination: 90%

Project work, participation and/or attendance: 10%

Basic Bibliography

· KANE, R. : Física. Ed. Reverté. 2000

· STROTHER ,R.: Física Aplicada a las Ciencias de La Salud. Ed. McGraw-Hill. 2000

	Animal and Vegetal Biology. Code: 12848

	Year:

Semester:

Compulsory/Optional:

ECTS Credits

Lecturer:
	First

1st
Compulsory

3 + 3

Ricardo J. Haroun Tabraue

Luis Felipe López Jurado


Objectives

This course aims to stimulate students “scientific curiosity” and introduce them to the diversity of living organisms and their main defining characteristics. It also aims to encourage the development of a critical, analytical spirit that will enable students to assess the meaning of biological evolution from the perspective of natural selection and adaptation to the environment. The course also teaches the ecological role played by the different groups of both animal and vegetable living organisms, as well as covering the industrial, agricultural or farming processes in which many vegetable species are involved.  Finally, students are introduced to the different ecosystems of the Canary Islands, their characteristic species, potential areas of distribution and the roles they play. 

Contents
– Animal Biology: animal classification and phylogeny. Lower chordates: generalities. Generalities. Higher chordates. Agnathons.  Gnathostomes. Amphibians. Reptiles. Birds. Mammals. 

- Vegetable Biology: vegetable classification. The Monera Kingdom. The Protista Kingdom. The Fungi Kingdom. The Plantae Kingdom. Div. Pteridophyta. Div. Spermatophyta. Angiosperms. Main groups of dicotyledons. Main groups of monocotyledons. Flora and Vegetation of the Canary Islands.

 
Practical lessons

· Animal Biology Animal: Identification of chondrichthian and osteichthyian fish. Identification of amphibians. Identification of reptiles. Identification of birds.

· Vegetable Biology: Protists. Fungi and lichens. Angiosperms: mono and dicotyledons.

Assessment

Written Examination: 90%

Evaluation of Practicals: 10%

Basic Bibliography

· IZCO T. et al.: Botánica. Ed. InterAmericana. 1999

· KARDONG K.: Vertebrados, Anatomía comparada, función, evolución. McGraw-Hill Interamericana. 1999.

	Chemistry. Code:12849

	Year:

Semester:

Compulsory/Optional:

ECTS Credits

Lecturer:
	First

1st
Compulsory

3+2

Jose Miguel Doña Rodríguez


Objectives

The general objective of this course is to give veterinary students the basic knowledge they need of those aspects of chemistry that are more relevant to their degree course.  The most important areas are equilibria, enzymatic kinetics and redox processes. Basic aspects of organic chemistry will also be studied if time allows. 

Contents

· Chemical equilibrium in aqueous solution

· Precipitation equilibrium 

· Electrochemistry 

· Physical and chemical techniques applied to veterinary science.

· Organic chemistry

· Hydrocarbons and alkylhalides

· Aromatic compounds

· Stereochemistry

· Alcohols, phenols, ethers and thioethers 

· Amines and nitroxyls

· Carboxylic acids and derivatives

· Aldehydes and Ketones. 

Practical lessons

· Preparation of solutions

· Base acid neutralisation by volumetry, monitoring by Ph-metry 
· Base aid volumetry, monitoring and detection of end point with coloured indicators 

· REDOX volumetry 

· Demonstration of the LeChatelier Principle. 

Assessment

Written Evaluation: 100%

Basic Bibliography

· McQUARRIE, D.: General Chemistry. Ed. Freeman. 1991
· LOPEZ CANCIO, J.: Problemas de Química. Cuestiones y Ejercicios. Ed. Prentice Hall. 2000

	Anatomy I. Code:12850

	Year:

Semester:

Compulsory/Optional:

ECTS Credits

Lecturer:
	First

1st/2nd

Compulsory

6+6

Alberto Arencibia Espinosa

Nelson González Romano

Miguel Rivero Santana


Objectives

· The terminology of gross anatomy, histology and embryology

· The fundamental process of development, formation of the embryo, the placenta and development of organs; and the embryological basis of certain malformations

· The relationships between structure and function of each of the following types of anatomical structures: skin, fascia and skeletal muscles; bones and joints; viscera; vessels and nerves

· The structural/functional differences of organs/tissues between domestic animals

· Essential information relating to the specific anatomical structures which form the boundaries and contents of the regions in domestic animals

· The appearance, consistency and colour of normal structures

· The identification of organs from different domestic animals

· The appearance of normal structures in X-rays
Contents
· General embryology

· Musculature and skeletal system

· Integument

· Cardiovascular and lymph-vascular system

· Blood and haemopoitic tissues

· Respiratory and digestive systems

· Endocrine glands

· Urinary and Reproductive systems

Practical lessons

· Microscopic examination of oocito and spermatozoid. Examination of chicken embryo. 

· Implantation and placentation: basic principles. Organogenesis

· Locomotor apparatus

· Visceral systems: Heart and lung. Stomach and the large and small intestine.  Liver, spleen and kidneys.  Male and female external genitals.  Study of the dog. 

· Radiological anatomy of the thoracic, abdominal and pelvic cavities. 
Assessment

Written examination: 50%

Evaluation of Practicals: 50%

Basic Bibliography

· EVANS, H. and LAHUNTA, A.: Miller`s Guide to the Dissection of the Dog (3ª ed.). Ed. Saunders. 1988.

· SANDOVAL, J.: Tratado de Anatomía Veterinaria (Vol.1-2) Ed. Sorles, León. 2000

	Veterinary Cytology. Code: 12851

	Year:

Semester:

Compulsory/Optional:

ECTS Credits

Lecturer:
	First

2nd

Compulsory

1.5 + 3

José Luis Rodríguez Navarro


Objectives

· To understand the different levels of structural organisation of domestic animals.  This implies learning the basic terminology used in cytology. 

· To learn to use an optical microscope and to understand the basic principles of electron microscopy

· To identify the constituent parts of basic cells using electron microscopes

· To identify the main cells of basic tissues using optical microscopes

Contents
· Concept of cytology 

· The cell
· Cell membranes
· Nucleus in interphase

· Cytoplasm: concept and component parts 
· Cytoplasmic organoides
· The cell centre  
· The cell: vital signs 
· Epithelial cells 
· Connective tissue cells 
· Cartilage cells 
· Muscle cells 

· Neurons

Practical lessons

· Sample taking in order to carry out cytological and histological studies

· Optical microscope procedure.  Basic principles and handling of optical microscopes
· Electron microscopy procedure.  Basic principles of electron microscopy. 
· Cellular ultrastructure: Cell membranes and their specialisations. Interphase nucleus. Cytoskeleton and cytoplasmatic inclusions. Ribosomes, rough and smooth endoplasmatic reticulla. Golgi complex, mitochondria, lysosomes and peroxisomes. The cell centre, centrioles, cilia and flagellae. Nucleus in division.
· Optical microscopy: Glandular epithelial cells. Connective tissues cells. Cartilage and bone cells.  Muscular cells. Neurons.  
Assessment

Written examination: 50%

Practical examination: 50%

Basic Bibliography

· FAWCETT, D.W.: Tratado de Histología  (12ª ed.) Ed. Interamericana-McGraw-Hill, Madrid. 1995

· VAZQUEZ, J. L., DIEZ DEL CORRAL, J. L.: Citología Práctica. Ed. EUNSA. 1996

	Biochemistry. Code: 12852

	Year:

Semester:

Compulsory/Optional:

ECTS Credits

Lecturer:
	First

1st

Compulsory

6 + 4

Juan Carlos Díaz Chico

Pilar Fernández Valerón


Objectives

This course explores the molecular basis of biological activity and introduces students to experimental techniques and methods.  The course aims to provide students with the concepts and tools they need as a scientific base with which to improve their understanding of some of the contents of other courses forming the degree. The course looks at biolmolecules, enzymes, the transmembrane transport of molecules of low molecular weight, the molecular signalling mechanisms between cells, the intermediate metabolism and molecular biology. In each of these areas, the molecular principles of disease in animal organisms are studied.  

Contents
· Introduction: physiological solutions.  Amino acids and proteins. 

· Enzymology: Introduction. Enzymatic catalyse. Enzymatic kinetics.  Inhibition of michaelian enzymes. Regulation of enzymatic activity.  Cofactors. 

· Transmembranal transport of small molecules: generalities. Transporter proteins.  Channel-forming proteins. 

· Intercellular signalling: generalities. Receptors linked to ionic channels. Cyclical AMP route. Phosphatidyl-inositols route. Receptors linked to enzymes. 

· Intermediate metabolism: Generalities. Electron-carrying chain. Oxidative phosphorilation. Krebs Cycle. Anaerobic degradation of carbohydrates. Biosynthesis of bioses.  Glucogen metabolism. The route of pentose phosphates. Catabolism of lipids. Biosynthesis of lipids. Metabolism of amino acids. Metabolism of nucleotides. Integration of metabolism.

· Molecular biology: Proteins. Nucleic acids. DNA metabolism. RNA metabolism. Protein metabolism. 

 Practical lessons

· How to find information about biochemistry and molecular biology on the internet

· Cell cultures, subcellular fractionation and electrophoresis of proteins.

· Preparation of buffer solutions. Verification of buffer capacity. 

· Processing animal tissue. Preparation of subcellular fractions 
· Separation and assessment of proteins. Bradford method.

· Exposition of work carried out. 

Assessment

Written Examination: 100%
Students must pass the evaluation of practical work in order to pass the course. 

Basic Bibliography

· DEVLIN T.: Bioquímica (3ª. ed.) Ed. Reverté. 2000

· LEHNINGER A. et al.: Principios de Bioquímica. Ed. Omega. 1993

	Agronomy and Agrarian Economics. Code:12853

	Year:

Semester:

Compulsory/Optional:

ECTS Credits

Lecturer:
	First

2nd
Compulsory

4.5+2.5

María Del Pino Palacios  Díaz

José Ignacio Rodríguez Castañón


Objectives

· To understand the agricultural techniques used in livestock food production.  To be aware of the edaphic and climatic factors the condition the establishment and growth of vegetable species. 

· To be aware of the characteristics of hydric resources. 

· To be aware of the different stages of growth and development of the species belonging to the gramineous and leguminous families.  To know the ways in which foraging and pasture species may be used. 

· To learn conservation methods for grain and fresh fodder. 

· To interpret the reality of rural life from an economic point of view.  To analyse the profitability of technical decisions taken in the management of rural holdings. 

· To know the legal framework in which agricultural activity takes place at an island, regional, state and EU level. 

Contents
· AGRONOMY: Introduction. General phytotechnics: the environment (atmosphere, soil and hydric resources) and cultivation practices. Specialised phytotechnics: agricultural crops, pastures and their uses.  Conservation of agricultural produce. 

· AGRARIAN ECONOMY: Introduction. The market for agricultural products. Common agricultural policy and rural development. Agricultural businesses.
· Practical lessons

· Recognition of seeds of relevant plants for animal feed in the laboratory, at sight and using botanical keys. 

· Fieldwork:  Observation of Canary forage plants.  Pilot plant for the recycling of water. 

· Recognition and classification in the laboratory of gramineous and leguminous species in a state of vegetation and when in flower. 

· Economic management of an agricultural holding.  General aspects of the global economy.  Evolution of agricultural activity in the EU. 

Assessment

Written Examination: 80%

Evaluation of Practicals: 20%

Basic Bibliography

· URBANO, C.: Tratado de Fitotecnia general. Ed. Mundi-Prensa. 1992

· JULIA, J. and SERVER, R.: Dirección Contable y Financiera de Empresas Agroalimentarias. Ed. Pirámide. 1996 


	 Animal Ethology and Protection. Code:12854

	Year:

Semester:

Compulsory/Optional:

ECTS Credits

Lecturer:
	First

2nd
Compulsory

3+2

Rafael Ginés Ruiz

Anastasio Argüello Henríquez

Juan Luis López Fernández


Objectives

· Knowledge and consideration of the concept of race and its dynamics. 

· Description of the physical and productive characteristics of animals. 

· Classification of animals into racial groups in terms of their anatomical and functional differences. 

· Study of the determining genetic and environmental factors of form and function that define a race as a group which is capable of becoming productive

· To examine in depth the knowledge of animal behaviour, using this knowledge to plan the productive process properly

· To examine in depth the field of animal welfare 
Contents
ETHNOLOGY AND IDENTIFICATION: Concept of ethnology and zootechnics. Ethnic traits.  Exterior.  Bovine species.  Ovine species.  Caprine species.  Porcine species. Equine species. Poultry lineage and species relevant to animal production.  Rabbit species.  Canine species.  Feline species.  ETHOLOGY:  Adaptation of domestic animals to the environment.  Thermic control.  Physiological mechanisms of adaptation of acclimatisation to the environment.  Ethology.  Definitions of stress.  Ethology and clinical veterinary studies.  Behaviour traits. Reproductive behaviour.  Behaviour and welfare of laboratory animals. 

Practical lessons

· Determining age by dentition. 

· Zoometry and zoometric indices. 

· Morphological assessment of goats: Score card of the Canary Goat Association (Agrupación Caprina Canaria)

· Morphological assessment of cattle: Spanish Frisian score card (Frisona Española).

· Report on hoses.

Assessment

Written  Examination: 80%

Project Work: 20%

Students must pass the evaluation of practical work in order to pass the course. 

Basic Bibliography

· BUXADE, C.: Zootécnia. Bases de Producción Animal. Ed. Mundi.Prensa. 1995

· KING, J.: Introducción a la Zootecnia. Ed. Acribia. 1981
	Immunology. Code: 12855

	Year:

Semester:

Compulsory/Optional:

ECTS Credits

Lecturer:
	First

2nd
Compulsory

3+1.5

Antonio López Guerra


Objectives

To acquire a deep and up-to-date knowledge of the immunological mechanisms through knowledge of the organs and cells that intervene in the immune system and its biochemical and physiological mechanisms.  Also to acquire knowledge of the close reactions between the molecules involved in particular processes in order to understand how the whole system works.  To understand the basic principles of immunological techniques, and to know the main techniques used in the detection of substances, as well as the fundaments of analytical techniques based on antigen-antibody reactions. 

Contents
DEFENCES: Introduction to Immunology.  Natural or non-specific immune response.  Specific immune response.  Defence cells.  Tissues of the immune system. ANTIGEN RECOGNITION: Structure of antigens. Structure of antibodies. Genetics of IMMUNOGLOBULINS. Antigen-antibody link. Major Histocompatibility Complex (MHC). Recognition of antigen by T cells. Receptor for the peptide-MHC complex of T cells. MATURING AND ACTIVATION OF LYMPHOCYTES: Maturing of the T lymphocyte.  Activation of the T lymphocyte. Maturing of the B lymphocyte. Activation of B lymphocytes. RESPONSES, MEDIATORS AND NEUTRALIZATION OF THE ANTIGEN: Cytosines.  Cellular immunity.  Humeral immunity.  Activation of the Complement. 

Practical lessons

· Analysis techniques based on precipitation

· Analysis techniques based on agglutination

· Immune techniques using marked elements

Assessment

Written Examination: 100%

Basic Bibliography

· ARNAIZ-VILLENA, A.: Inmunología. Ed. Complutense.  1995.

· ABBAS, A.: Inmunología Celular y Molecular. Ed. Interamericana McGraw- Hill. 1998 

	Anatomy II. Code:12856

	Year:

Semester:

Compulsory/Optional:

ECTS Credits

Lecturer:
	Second

1st
Compulsory

3+4

Alberto Arencibia Espinosa

José Raduan Jaber Mohamad 


Objectives

The aim of Anatomy II is to provide students with basic knowledge in the fields of the head, tegument, the sense organs and the central nervous system. The course complements the knowledge acquired in these areas in Anatomy I (1st year course), and acts as a basic introduction to the knowledge of anatomy required for other courses in the final years of the degree. 

Contents

· HEAD: Skull base skeleton.  Skeletons of the skull and the face.  Skeleton of the jaw.  Teeth.  Hyoid apparatus.  Larynx. Chewing: neuromuscular chewing apparatus. Deglutition: hypoglosso-neuromuscular system; glossopharyngeal neuromuscular system. Facial neuromuscular system. External nose, nasal cavity and paranasal sinuses. Mouth cavity: lips, cheeks, palate and tongue. Pharyngeal cavity. Distribution of the cervico-facial transit area. Arterial and vein circulation in the head. 

· TEGUMENT AND SENSE ORGANS: Organs of the sense of touch, taste and smell.  Outer ear.  Middle ear.  Inner ear.  Sight organs.  

· CENTRAL NERVOUS SYSTEM: Spinal Cord. Encephalon trunk. Cerebellum. Diencephalon. Telencephalon. Rhinencephalon. Meninges

Practical lessons

· Head

· Tegument and sense organs

· Central nervous system 

Assessment

Written examination: 50%

Evaluation of Practicals: 50%

Basic Bibliography

· VAZQUEZ, H. et al.: Atlas de cabeza. Ed. Vazquez H. et al. 1992

· SANDOVAL, J.: Tratado de Anatomía Veterinaria (Vol.1-2) Ed. Sorles, León. 2000

	Veterinary Histology. Code: 12857

	Year:

Semester:

Compulsory/Optional:

ECTS Credits

Lecturer:
	Second

1st
Compulsory

3+2

Jorge Orós  Montón 


Objectives

The main objectives are primarily concerned with providing the students with basic information about the structure and the structure-function relationship of the different cells, tissues and systems constituting the animal body. 

For a comprehensive understanding of the basic structure of the animal tissues we highlight the importance of illustrations and less wording.

Contents
· Epithelium

· Connective tissues

· Muscular tissues

· Nervous tissues

· Blood 

· Cardiovascular system

· Immune system 

· Digestive System 

· Respiratory system

· Urinary system 

· Male genital system. Female genital system 

· Endocrine system 

· Integument 

· Sense organs (eye and ear)

Practical lessons

· Histological study: Epithelial tissue. Connective tissue. Muscle tissue. Nerve tissue.

· Histological study of bone marrow.  Cellular populations in the blood. Histological study of the circulation system.  Lymphoid system. 

· Histological study  of the digestive system 

· Histological study of the respiratory system. 

· Histological study of the urinary system.  

· Histological study of the male reproduction system. Histological study of the female reproduction system. 

· Histological study of the endocrine system.  

· Histological study of the central nervous system. 

Assessment

Theoretical written examination: 50% 

Practical examination (identification of microscopic slides): 50%

Bibliography

· BACHA, W. and BACHA, L.: Atlas en color de Histología Veterinaria (2ª ed.). Ed. Interamericana, Madrid.2000.

· DELLMANN, H.: Histología Veterinaria. Ed. Acribia, Zaragoza.1993.

	Animal Physiology. Code: 12858

	Year:

Semester:

Compulsory/Optional:

ECTS Credits

Lecturer:
	Second

1st/2nd

Compulsory

9+5

Domingo Navarro Bosch

Bonifacio Nicolás Díaz Chico 

Ricardo Chirino Godoy 

Santiago Torres Curbelo


Objectives

· To familiarise the student with a vision of the subject as a science, highlighting the need to understand the underlying causes behind the phenomena of life, based on the scientific method. 

· To introduce the concept of the conservation of interior organs, studying relevant vital processes. 

· To examine in depth the vital functions of cells, as basic elements in higher animals and which enable the organism to survive in the environment, as organs and systems work together. 
· To encourage students to view vital processes as part of the life cycle of living beings.
· The description and study of the resources that organisms have in order to conserve their integral state of health.
· To stimulate within the student a capacity to deduce concepts and generate information through laboratory practicals. 
Contents
- General Physiology

· Blood

· Circulation system 

· Respiratory system 

· Excretory system 

· Digestive system 

· Endocrine system 

· Reproductive system 

· Nervous system and senses 

· Thermoregulation and exercise 
Practical lessons

Blood and analytical determinations.  Sensorial explorations and reflexes.  Respiration, circulation and excretion.  Exploration of the digestive system.  Hormones and reproductive system. 

Assessment

Written evaluation: 80-90%

Evaluation of practicals: 10%. Seminars: 10% (optional)

Students must pass the evaluation of practical work in order to pass the course. 

Basic Bibliography

· GARCIA SACRISTAN, M. et al: Fisiología Veterinaria. Ed. Interamericana. 1995 

· GUYTON, A. and HALLI,  J.: Tratado de Fisiología Médica. Ed. Interamericana. 1996

	Microbiology. Code:12859

	Year:

Semester:

Compulsory/Optional:

ECTS Credits

Lecturer:
	Second

1st/2nd
Compulsory

6+3

Zoilo González Lama 

Maria Teresa Tejedor Junco

Pablo Antonio Lupiola Gómez


Objectives

This course studies the microorganisms capable of causing diseases in animals and those which are relevant in industry and biotechnology.  

Contents

Introduction to microbiology and microorganisms to be studied in this course

· Metabolism, nutrition, growth and genetics of microbes 

· Generalities about fungi, viruses and bacteriophages

· Effects of physical and chemical agents on microorganisms. Antimicrobials.

· Taxonomy of bacteria  

· General concepts of microbial pathogenicity

· Main groups of bacteria relevant to veterinary science 

· Fungi relevant to veterinary science 

· Main viruses relevant to veterinary science 

· Prions

· Environmental microbiology of industrial food 

Practical lessons

· The microbiology laboratory. Microscopy

· Uroculture.  Coproculture. 

· Culture of exudades 

· Identification Gram-negative bacteria. Identification Gram-positive bacteria

· Yeasts

· Study of the sensitivity of bacteria to antibiotics 

· Assessment of disinfectants 

· Immunological diagnosis 

· Quick diagnosis in virology 

Assessment

Written examination: 100%

Students must pass the evaluation of practical work in order to pass the course. 

Basic Bibliography

· VADILLO, S. et al.: Manual de Microbiología Veterinaria. Ed. McGraw-Hill Interamericana, Madrid. 2002

· QUINN, P. et al.: Clinical Veterinary Microbiology. Ed. Mosby. 1999

	Parasitology. Code: 12860

	Year:

Semester:

Compulsory/Optional:

ECTS Credits

Lecturer:
	Second

1st
Compulsory

3+2

Jose Manuel  Molina Caballero

Jorge  González Pérez

Eligia Rodríguez Ponce

Antonio Ruiz  Reyes


Objectives

The main objective of the course is to familiarise the students with parasitic agents capable of causing disease in domestic animals. Morphological and physiological aspects are of particular interest, as they will play an important role in the understanding of subsequent courses.

Contents
GENERALITIES: Relationships between living beings: criteria governing their classification. Parasitic specificity.  Parasite-host relationships. SPECIAL PARASITOLOGY: PROTOZOA: Protozoa. Kinestoplastid flagellates: trypanosomes and Leishman’s. Non- Kinestoplastid flagellates. Sporazoa. Non-cyst forming coccids: eimeria, isospors and cypotosporidiae.  Cyst forming coccids: sarcocysts, toxoplasma.  Piroplasma: babesia and theileria. HELMINTHS: platyhelminths. Fasciola and dicrocoelia. Cestodes. Ténidos sensu latu. Other cyclophyllid cestodes of veterinary interest.  Nomatodes.  Strongylids. Ancylostomatidae. Tricholstrongylidae.  Metastrongylids. Ascaridae. Heterakoideos and oxyurida.  Spriurida relevant to veterinary medicine.  Filarioidae.Trichuridae. Triquinélidos. ARTHROPODS: Introduction. Arachnids. Insects. Morphology and cycles. 
Practical lessons

Study and identification of PROTOZOA: Coccids, flagellate and hemeoparasitic protozoa. Study and identification of TREMATODES. Study and identification of CESTODES: Tenidos and other cyclophyllidae. Larval cestode forms. Other cyclophyllidae Study and identification of NEMATODES: Strongylids, trichostronylids and metastrongylids. Ascaridae, spirurida, filaridae, trichuridae and Triquinelidos. Study and identification of ARTHROPODS: ticks, mange mites and Miasis producing larvae. 

Assessment

Written examination: 70%

Evaluation of Practicals: 30%. 

Students must pass the evaluation of practical work in order to pass the course. 

Basic Bibliography
· MELHORN, H. Parasitology in focus: facts and trends. Ed. Springer-Verlag. Berlin. 1988

· CORDERO DEL CAMPILLO, R. et al.: Parasitología Veterinaria. McGraw-Hill Interamericana, Madrid. 1999

	Genetics. Code:12861

	Year:

Semester:

Compulsory/Optional:

ECTS Credits

Lecturer:
	Second

2nd
Compulsory

4.5+3

José Pestano Brito


Objectives

-Students should understand the basic concepts of the mechanisms covering heredity 

-An introduction to the experimental designs on which the development of these concepts have been based 

-Students should develop the capacity to be able to apply these concepts to new experimental situations 

-The capacity to be able to argue and reason for themselves the numerous questions in the field of genetics that still remain unsolved
Contents
Introduction to genetics. Mendels laws. Extension and applications of Mendels genetics.  The chromosomal basis of heredity. Cell division: Mitosis, Meiosis. Bonding and recombination. Cytogenetics. Heredity and environment.  Extranuclear genetics. Quantitative heredity. Genetics of populations.  Mutation, selection and viability. Migration, deviation and non-random crossing. Consanguinity and heterosis. Nucleic acids. Structure and organisation of genetic material.  Replication and synthesis. The gene and its function.  Transcription.  Translation. Regulation of genic expression. Genic mutation.  Genetic cloning.  Analysis of DNA sequences.  Technological applications of recombining DNA.

Practical lessons

CYTOGENETICS: Mitosis. Preparation of Karyotypes. Chromosomal anomalies in mammals. Chromosomal banding. Structural chromosomal variations. GENETIC TRANSMISSION: Monogenic segregation. Digenic segregation. Preparation of gene maps. Recombination in fungi. MOLECULAR GENETICS: Isolation of bacterial DNA. Isolation of plasmids.  Bacterial transformation. Isolation of DNA in animal samples. Enlargement using PCR. Sexing of birds using PCR. Microsatelite study of dogs. POPULATIONAL GENETICS: study of genetic variability.  Determination of blood groups. 

Assessment

Written examination: 90%

Project Work: 10%. 

Basic Bibliography

· GRIFFITHS, D.: Genética Moderna. Ed. McGraw-Hill-Interamericana. 2000

· PUERTAS, M.: Genética. Fundamentos y Perspectivas. Ed. McGraw-Hill Interamericana. 1999

	Epidemiology. Code:12862

	Year:

Semester:

Compulsory/Optional:

ECTS Credits

Lecturer:
	Second

1st
Compulsory

3+1.5

José Bismarck Poveda Guerrero

Ana Sofía Ramírez Corbera


Objectives

The objectives of the course cover the instruction of the students in descriptive aspects: to be familiar with situations of health and/or disease in animal populations: diagnostic aspects; to provide the necessary support to clinical medicine; analytical aspects: to be familiar with those factors that may be associated with states of health and/or disease in animal populations; experimental aspects: assessment of the efficacy of planned interventions in the field of health.   At the same time, the course aims to introduce students to the calculation of epidemiological rates in different hypothetical situations, as well as to the problems encountered in the modelling of different diseases.  Finally, students learn through the drawing up of clinical case histories and undertaking epidemiological studies of outbreaks of disease.   

Contents
Epidemiological concepts. Causes of disease.  Applicative aspects of epidemiology in veterinary science. Determining factors in disease.  Presentation of disease.  Measuring disease in the population. Epidemiological data.  Sampling in animal populations.  The size of the sample. Assessing the reliability of diagnostic tests. Epidemiological surveys.  Observational epidemiological studies.  Experimental epidemiological studies. Epidemiological models.  Representing epidemiological data. Analysis and interpretation of epidemiological studies.

Practical lessons

Instruction in the use of the Win Epi Tasas_Ratios 2.0 programme. Instruction in the use of the Win Episcope 2.0 programme. Instruction in the use of the Epi Info 2000 programme.   Instruction in the use of the Epi Map 2000 programme.

Assessment

Written Examination: 100%

Students must pass the evaluation of practical work in order to pass the course. 

Basic Bibliography

· THRUSFIELD, M.: Veterinary Epidemiology. Ed: Blackwell Science. Edinburgh. 1995

· REBAGLIATO, M. et al.: Metodología de investigación en epidemiología. Ed: Díaz de Santos, Madrid. 1996

	Research: Basic Principles and Methodology .Code: 12871

	Year:

Semester:

Compulsory/Optional:

ECTS Credits

Lecturer:
	Second

1st
Compulsory

3+2

Oscar M . González Díaz

Carmen Nieves Hernández Flores

Angelo Santana del Pino


Objectives

The philosophy of this course is to give students an experimental and research-orientated perspective of the application of the scientific method. The approach is inter-disciplinary, and is developed in conjunction with the areas of statistics-mathematics and physics-chemistry.  The course responds to the need to introduce students to the reality of scientific activity, showing them how relationships may be established between the phenomena the scientists observe in nature, and which they try to reproduce and study in the laboratory.  

Contents
Chemistry 

· Introduction

· Minimal analysis 

· Normal analysis 

· Complete analysis for drinking water

Statistics

· Observational studies and experimental studies 

· Experiment design 

· Analysis of experimental data 

· Models of variance analysis with one varying factor 

· Linear regression models 

Practical lessons

CHEMISTRY: Determination of chlorides. Argentometric method or Mohr method.  Determination of sulphate concentration using turbidimetry. Determination of water hardness. Complexometric method.  Determination of phenol by HPLC. Determination of undesirable metals using spectroscope of atomic absorption. Determination of ammonium by selective electrodes. Determination of nitrites using colorimetric methods. STASTICS: use of the SPSS programme to calculate variance analysis models and regression models. 

Assessment

Written evaluation: 100%
Students must pass the evaluation of practical work in order to pass the course. 

Basic Bibliography

· BOX, G. et al.: Estadística para investigadores: Introducción al diseño de experimentos, análisis de datos y construcción de modelos. Ed. Reverté, Barcelona. 1988

· FREIFELDER, D.: Técnicas de Bioquímica y Biología Molecular. Ed. Reverté, Madrid. 1993

	Morphophysiology of Fish and Marine Mammals. Code: 12872

	Year:

Semester:

Compulsory/Optional:

ECTS Credits

Lecturer:
	Second

2nd
Compulsory

3+1.5

Michel André

Raduan Jaber Mohamad


Objectives

Contents
General introduction.  Principal morphological adaptations of fish to the marine environment. Basic units and complementary formations of the locomotor system of fishes. Study of thoracic and abdominal cavities in fish. Study of the nervous system of fishes.  Morphological adaptations of marine mammals to the aquatic environment. Tegumentary morphology. Musculature, skeleton and locomotor apparatus of marine mammals.  Visceral systems of marine mammals: study of the thoracic cavity. Cardiovascular system and respiratory system.  Study of the abdominal cavity. Digestive and urogenital system. Study of the skull. Physiological properties of marine mammals’ blood.  Comparative histo-physiology of marine mammals. Morpho-physiology of the production of signals.  Morpho-physiology of the reception of acoustic signals.  Histo-physiology of fishes.  

Practical lessons

· Examination of the external morphology of fishes.  General characteristics of visceral systems. 
· Examination of the external morphology of marine mammals. General characteristics of visceral systems. 

· Comparative study and microscopic examination of domestic mammals: integument, 

respiratory system and cardiovascular system, digestive system, lymphatic system and endocrine organs; urinary system and reproductive organs; nervous system and sense organs.  

· Morphology and physiology of production and reception of acoustic signals in cetaceans.   

· Comparative study and microscopic examination of fishes: integument, respiratory system and cardiovascular system, digestive system, lymphatic system and endocrine organs; urinary system and reproductive organs; nervous system and sense organs.  

Assessment

Written examination: 100%

Students must pass the evaluation of practical work in order to pass the course. 

Basic Bibliography

· BERTA, A. and SUMICH,  L.: Marine Mammals, Evolutionary Biology. Ed. Academic Press. 1999

· REYNOLDS, J. and ROMMEL, S.: Biology of Marine Mammals. Ed. Smithsonian, 1999

	Fish-farming. Code: 12882

	Year:

Semester:

Compulsory/Optional:

ECTS Credits

Lecturer:
	Second

2nd
Compulsory

3+1.5

María Soledad Izquierdo López

Dominique Schuchardt Lenoir

Juan Manuel Afonso López

Rafael Ginés Ruiz


Objectives

· To give students an overview of fish-farming. 

· To develop students’ capacity to deduce concepts and generate information by undertaking laboratory and field work. 

· To promote a capacity for critical analysis and the development of independent criteria. 

· To promote oral and written communication procedures. 
Contents
Introduction to fish farming.  Concepts of marine aquaculture and fish farming. General characteristics of the fish superclass. Marine culture systems.  Nutrition and alimentation of saltwater sigh in captivity. Stress. Main diseases in fish-farming.  Reproduction in teleosts.  Growth and development.  Genetic improvement in fish-farming. Land-based culture systems.  Sea-based culture systems.  Production quality.  Elaboration and development of a commercial project for marine cultures.  Water quality and environmental impact in fish-farming production systems. Aquariology.  
Practical lessons

· Visit to an experimental plant of marine cultures

· Anatomic dissection of a herbivorous fish and a carnivorous fish. 

· Reproduction. Embryonic and larval development. 

· Fish quality. 

· Visit to a land-based commercial farm of intensive fattening of sea-water fish 

· Visit to a commercial farm in which marine fish are fattened in cages at sea

Assessment

Written examination: 100%

Students must pass the evaluation of practical work in order to pass the course. 

Basic Bibliography

· HUET, M.: Tratado de piscicultura. Ed.Mundi-Prensa 1998.

· REICHENBACK-KLINKE, H.: Enfermedades de los peces. Ed. Acribia, 1982.

	Animal Nutrition. Code: 12863

	Year:

Semester:

Compulsory/Optional:

ECTS Credits

Lecturer:
	Third 

1st/2nd

Compulsory

6+4

María Pastora Flores  Mengual

Myriam Rodríguez Ventura


Objectives

To learn about the ingredients used in animal feed, the best way of combining them (rationing) in order to cover the animals’ nutritional needs and to obtain the best possible productive results without causing any harm to the animals’ health and well being as a result of nutritional imbalances.

Contents
 INTRODUCTION: Animal feed.  The nutritional needs of animals. The nutrient contents of food.  Undesirable substances found in food. NUTRITION OF MONOGASTRIC ANIMALS: Digestion of food.  Nutrient metabolism.  Nutritional value of food. Animal rations.  Raw materials.  Complementary ingredients.  Additives. Food intake. ALIMENTATION OF MONOGASTRIC ANIMALS: Introduction to the alimentation of animals.  The alimentation of pigs. The alimentation of rabbits. The alimentation of horses. The alimentation of dogs. The alimentation of cats. The alimentation of chickens. The alimentation of laying hens. The alimentation of fish. NUTRITION of RUMINANTS: ruminant breaking down and digestion of food.  Nutritional value of food. Ingredients in rations.  Food intake. ALIMENTATION OF RUMINANTS: THE ALIMENTATION OF DAIRY CATTLE.  THE ALIMENTATION OF GOATS. The alimentation of sheep. The alimentation of beef cattle. 

Practical lessons

· Introduction

· Nutrition of monogastric animals

· Alimentation of monogastric animals
· Nutrition of ruminants
· Alimentation of ruminants
Assessment

Written examination: 75%

Evaluation of Practicals: 15%

Project work: 10%

Basic Bibliography

· www4.ulpgc.es/departamentos/animal/nutricion

	Food Technology. Code:12864

	Year:

Semester:

Compulsory/Optional:

ECTS Credits

Lecturer:
	Third

1st/2nd
Compulsory

7.5 + 5.5

Juan Carlos Penedo Padrón

Antonio Angel Sosa González

Pedro Ortega Rodríguez


Objectives

Students have to acquire correct knowledge of the properties of food of animal origin: the structure and function of the food industry related to food of animal origin, the processes used and the effects on the products they make. 

Contents
FOOD COMPONENTS: Water.  Carbohydrates.  Lipids.  Amino acids, peptides and proteins.  Enzymes. Additives.  SENSORY PROPERTIES OF FOOD: Sensory analysis.  Colour.  Texture, colloidal properties, rheology.  Taste and smell. MILK AND MILK INDUSTRIES: Milk.  Milk lipids.  Carbohydrates.  Physical and chemical properties of milk: the technical perspective.  The collecting and transportation of untreated milk.  Pasteurisation of milk.  Sterilisation of milk.  Concentrated milks.  Powdered milk.  Milk cultures Fermented milk.  Cheese.  The maturing of cheese. Butter and cream. Ice-cream. MEAT AND THE MEAT INDUSTRIES: Meat.  Conversion of muscle into meat.  Marks of quality in fresh meat.  Meat texture.  Obtaining meat. Microbial contamination of meat.  Meat refrigeration.  Freezing of meat. The curing of meat.  Technology used in the salting of meat.  Meat emulsions and gels.  Raw, fresh and matured sausages.  Cured and cooked meat products. FISH AND THE FISH INDUSTRIES: Fish.  Ways in which fish are caught and handled on board.  Refrigerated conservation of fish.  Production of frozen fish fillets.  Heat treatment of fish.  Salting, smoking and pickling of fish.  Fish sub-products.  EGGS AND HONEY: Eggs. Honey.  

Practical lessons
· LABORATORY PRACTICALS: Sorption isotherms of humidity.  Measuring the viscosity of thickeners.  Sensorial analysis of food.  Estimation of the capacity of meat to retain water.  Calculation of ash and chloride contents of products of animal origin.  Calculation of the fat content in different milk products. 

· INDUSTRIAL VISITS
Assessment

Written examination: 100%

Students must attend practical classes and pass the evaluation of practical work in order to pass the course. 

Basic Bibliography

· BELITZ, H. and GROSCH,W.: Química de los alimentos. Ed. Acribia, 1997

· ORDOÑEZ, J. et al.: Tecnología de los alimentos. Vol. I y II. Ed. Síntesis. 1998

	Clinical Propedeutics. Code:12865

	Year:

Semester:

Compulsory/Optional:

ECTS Credits

Lecturer:
	Third

2nd
Compulsory

1.5 + 5.5

Otilia Ferrer Quintana 

Mª Carmen Muñoz Ojeda 

Juan Alberto Corbera Sánchez


Objectives

The main objective of this course is to introduce the student to the practice of medicine, i.e., to provide him/her with theoretical and practical knowledge which will subsequently be of use when confronted with a sick animal. To this end, we follow a plan of methodical, orderly clinical exploration in order to ensure the correct gathering of symptoms and their conversion into pointers with which to formulate a diagnosis 

Contents
-     Introduction.  Clinical exploration methods.

-    General exploration plan

· Exploration of skin and associated parts

· Exploration of the head

· Exploration of the neck

· Exploration of the thorax: Breathing. Heart and circulation 

· Abdominal exploration: Monogastric animals. Ruminants.  Equidae. 

· Exploration of the urogenital system, and mammae 

· Exploration of the nervous system

· Exploration of the locomotor apparatus

· Biopathology: clinical Haematology. Urinary biopathology. 

Practical lessons

· Exploration of small animals 

· Exploration of cattle 

· Exploration of horses

· Exploration of small ruminants 

· Complementary diagnostic tests in large animals 

· Biopathology 

Assessment

Written examination: 50%

Evaluation of Practicals: 50%
Basic Bibliography

· BISTNER, S. and FORD, R.: Kirk and Bistner'Handbook of Veterinary Procedures and Emergency Treatment. Ed. WB Saunders, Philadelphia.1994

· BOWER, J. et al.: Veterinary Practice Management. Ed. Blackwell Science, Oxford. 1997
	General Pathology. Code:12866

	Year:

Semester:

Compulsory/Optional:

ECTS Credits

Lecturer:
	Third

1st
Compulsory

3.0 + 1.5

José Alberto Montoya Alonso

Candelaria Juste de Santa-Ana


Objectives

The student must:

· Be familiar with Nosonomy (concept of disease); Nosography (description of disease); Nosognosis (clinical judgement) y Nosotaxy (taxonomy of diseases). 

· Understand the susceptibility of species and individual animals to unhealthy species and their relationships with other exogenous and endogenous factors 

· Be familiar with the different organic malfunctions.  To relate functional disorders with their causes and analyse the etiopathogenic mechanisms. 

· Correlate physiopathological disturbances with symptoms, syndromes and clinical description. To be familiar with syndromes and their clinical consequences. 

· To carry out basic laboratory techniques relating to clinical veterinary haematology and biochemistry  

Contents
· NOSOLOGY

· GENERAL PHYSIOPATHOLOGY

· Physiopathology of the digestive system 

· Physiopathology of the respiratory system 

· Physiopathology of the cardio-circulatory system

· Physiopathology of the urinary system and hydroelectrolyte system

· Physiopathology of the blood and haemostasis 

· Physiopathology of the nervous system, musculature and skeleton

· Physiopathology of the skin and heat regulation

· Physiopathology of the endocrine system and metabolism 

Practical lessons

Basic laboratory determinations: Haematology/red series. Haematology/white series. Clinical biochemistry. Clinical enzymology. Urine Analysis. 

Assessment

Written examination: 70%

Practical evaluation: 30%

Students’ attitude and participation in course-related activities will be taken into consideration. 

Basic Bibliography
· NELSON, R. and COUTO, C.: Medicina interna de animales pequeños (2ª ed.). Ed. Intermédica, Buenos Aires. 2000

· RADOSTITIS, O. et al. : Medicina veterinaria (9ª ed). Ed. Mc Graw-Hill. Interamericana. Madrid. 2002

	General Pathological Anatomy. Code:12867

	Year:

Semester:

Compulsory/Optional:

ECTS Credits

Lecturer:
	Third

2nd
Compulsory

3 + 3

Antonio Espinosa de los Monteros y Zayas

Francisco Rodríguez Guisado

Pedro Herráez Thomas

Antonio Fernández Rodríguez


Objectives

· To transmit the basic knowledge of cellular, tissue and organic wounds, and for students to become familiar with the basic terminology used in Pathological Anatomy.

· To be familiar with the basic mechanisms of interaction between organisms and the different pathogenic agents, as well as their relationship with the signs and symptoms they cause. 

· To provide a suitable training for the carrying out of necropsies, sample taking and the interpretation of the cuts in tissue for the main cellular, tissular and organic injuries.  
Contents
INTRODUCTION. CELLULAR PATHOLOGY: Adaptive changes in a cell.  Reversible and irreversible cellular damage.  Deposits of substances. CIRCULATORY DISORDERS: Disorders in blood and lymphatic volumes and in the balance of body fluids.  Disorders in haemostasis and circulatory failures. Non-specific circulatory disturbances. INFLAMMATION AND REPAIR: General questions. Acute inflammation. Chronic inflammation.  Tissue repair. IMMUNITY DISORDERS: Immunopathology. GROWTH DISORDERS: Disorders in organic growth. Neoplasm.

Practical lessons

· Necropsies.

· Histopathology: Microscopic study of the adaptive changes in cells.  Histological study of reversible and irreversible cell damage.  Microscopic study of morphological manifestations of the deposit of substances inside and outside cells. Microscopic study of the morphological manifestations of deposits of endogenous and exogenous pigments and calcium salts. Microscopic study of morphological manifestations of circulatory disorders. Microscopic study of processes of inflammation and repair.  Histological study of injuries produced by immunity disorders.  Microscopic study of neoplasmic processes. 

Assessment

Written examination: 70%

Practical evaluation: 30%

Basic Bibliography
· JUBB, K. et al.: Pathology of the Domestic Animals. Ed. Academy Press Inc. 1992

· SLAUSON, D. and  COOPER, B.: Mechanisms of the Disease. A Textbook of Comparative General Pathology. Ed. Williams & Wilkins. 1990
	Pharmacology. Code:12868

	Year:

Semester:

Compulsory/Optional:

ECTS Credits

Lecturer:
	Third 

1st
Compulsory

4.5+2

Juan Francisco Loro Ferrer

Javier Cabrera Oliva


Objectives

The student must be familiar with properties of drugs and their actions on biological systems, as well as the action mechanism, pharmacocynetics and secondary effects in order to be able to prescribe drugs safely and effectively. 

Contents
· General Pharmacology 

· Independent nervous system 

· Pharmacology of the central nervous system

· Internal pharmacology 
· Cardiovascular pharmacology 

· Pharmacology of the respiratory system

· Pharmacology of the  digestive system 

Practical lessons

· Introduction to the laboratory. Handling animals used for experiments. Anaesthesia. 

· Pharmacocynetical. Factors that affect the metabolism of drugs.  Factors that effect the excretion of drugs. 

· Study of diuresis in the rat.

· Effect of ionisation on the rate of gastric absorption. 

· "In vitro" study of adrenergic drugs. Study of anticonvulsion drugs. 

· Study of analgesic drugs 

· Spectrophotometry.  Chromatography.  Hepatic perfusion. 

Assessment

Written examination: 100%

Students must attend practical classes and pass the evaluation of practical work in order to pass the course. 

Basic Bibliography

· BOTANA, L: Farmacología y Terapéutica Veterinaria. Ed McGraw-Hill Interamericana, Madrid.  2002

· BOOTH, N.: Farmacología y terapéutica Veterinaria. Ed. Acribia, Zaragoza. 1987

	                                    Animal Breeding and Health. Code: 12869

	Year:

Semester:

Compulsory/Optional:

ECTS Credits

Lecturer:
	Third

1st
Compulsory

6+3

Juan Manuel Afonso López

María Jesús Zamorano Serrano


Objectives

To teach students about genetic techniques aimed at improving animal populations, and to study their application taking into consideration variability within and between populations and biotechniqes. Students are encouraged to apply their theoretical knowledge to real data laboratory molecular genetics laboratory and on computer.

Contents

· Genetics and animal health

· Continuous variation 

· Values and averages

· Variance 

· Resemblance between relatives 

· Heredibility

· The response and its predictions

· Methods of selection 

· BLUP methodology 

· Inbreeding and crossbreeding 

· Threshold characters
· New technologies 

· Genetic improvement in Cattle, Sheep and Goats 

· Genetic improvement in Pigs, Poultry, Rabbits and Horses 

· Genetic improvement in Fish and other species 

· Conservation programmes 

Practical lessons

· Genetic deviation. Preservation of genetic resources. 

· Calculation of components of variance. 

· Response to the selection and assessment of reproducers.  Stud catalogue.

· Transgenesis. Extraction of total DNA 

· Diagnosis of sex. Detection of genotypes of casein

· Detection of BLAD carriers (Bovine Leukocyte Adhesion Deficiency) 

Assessment

Written examination: 90%

Exercises carried out during the course: 10%
Students must attend practical classes and pass the evaluation of practical work in order to pass the course. 

Basic Bibliography
· FALCONER, D. and MACKAY, T.: Introduction a la genética cuantitativa. Ed. Acribia, Zaragoza. 2001

· BUXADÉ, C.: Zootecnia. Bases de producción animal. Ed. Mundi-Prensa, Madrid. 1996
	Radiology. Code:12870

	Year:

Semester:

Compulsory/Optional:

ECTS Credits

Lecturer:
	Third

1st
Compulsory

1.5 + 3.0

Enrique Rodríguez Grau-Bassas

Juan Pablo Zaera Polo


Objectives

· To be familiar with the somatic and genetic effects of radiation and their practical application in the field of protection.  To observe image studies. 

· To make deductions from the observation of image studies. 

· To become familiar with radiology terminology. 

· To become accustomed to the most common normal and abnormal images.  To be able to relate radiological findings to the relevant clinical description. To interpret the clinical meaning of radiological injuries. 

· To determine radiological behaviour in the most common clinical problems and the logical order of radiological tests. 

· To be familiar with radiological material, equipment, techniques and positions commonly-used in Veterinary radiology. 

· Contents
· Formation of radiological image.  Radiological technique.  Protection and safety. 

· Bone radiology: bone response to aggression.  Malign and benign bone injuries.  Skull and back bone.  Radiology of the appendiculare skeleton.

· Thoracic radiology: Thoracic wall. Pleurae and surrounding area. Mediastinum. Lungs and bronchi.  Heart and blood vessels. 

· Radiology of the abdomen: Digestive tube. Liver.  Spleen. Pancreas. Urinary system.
· Basic principles of scanning.  Introduction to computed axial tomography. Introduction to ultrasound.

Practical lessons

· Equipment: handling and techniques.  Clinical rotation in the Radiology Department. Radiological diagnosis: reading of X-rays.  Clinical sessions on reading X-rays and writing up reports on the common causes of HCV. Presentation of case histories taken from the files or from clinical rotation. 

Assessment

Written examination: 30%

Evaluation of Practicals: 30%

Clinical training: 30%

Participation and/or attendance: 10%

Basic Bibliography
· MORGAN, J. and SILVERMANN, S.: Techniques of Veterinary Radiography. Ed. Iowa State University Press. 1989

· NYLAND, T. and MATOON, J.: Veterinary diagnostic ultrasound. Ed. WB Saunders. 1995

	Special Pathological Anatomy. Code: 12873

	Year:

Semester:

Compulsory/Optional:

ECTS Credits

Lecturer:
	Fourth

1st/2nd
Compulsory

3+6

Francisco Rodríguez Guisado

Antonio Espinosa de los Monteros y Zayas

Pedro Herráez Thomas


Objectives

· To understand the importance of Special Pathological Anatomy in the B.Sc. in Veterinary Science, together with its relationship with other subjects and its applications. 

· To become familiar with the basic morphological changes found in unhealthy elements in the different species of domestic, outdoor and zoo-kept animals. 

· To differentiate between the different nosological entities that affect animals, in particular domestic animals.  Diagnosis is based on the morphological changes and information obtained from associated sciences, 

· To acquire an analytical working method, and a perspective of synthesis. 

Contents
· Introduction 

· Blood and lymphatic system 

· Respiratory system

· Digestive system

· Urinary system

· Endocrine system 

· Male reproductive system 

· Female reproductive system 

· Nervous system

· Sensory organs 

· Tegument

· Locomotor apparatus
Practical lessons

· Necropsies 

· Pieces taken from the abattoir 

· Histopathological diagnosis 

· Slides

Assessment

Written examination: 70%

Practical evaluation: 30%

Basic Bibliography
· JUBB, K. et al. : Pathology of Domestic Animals. Ed. Academic Press Inc. 1993

· SLAUSON, D. and COOPER B.: Mechanisms of disease. A textbook of comparative general pathology. Ed. Mosby-Year Booking Inc. 2002

	Pharmacy and Therapeutics. Code:12874

	Year:

Semester:

Compulsory/Optional:

ECTS Credits

Lecturer:
	Fourth 

1st
Compulsory

3.0+1.5

Juan Francisco Loro Ferrer

Javier Cabrera Oliva

Pilar Fresen Cansino


Objectives

The student must be familiar with properties of drugs and their actions on biological systems, as well as the action mechanism, pharmacocynetics and secondary effects in order to be able to prescribe drugs safely and effectively. 

Contents
· Chemotherapy in microbial, mycotic and viral diseases 

· Chemotherapy in parasitic diseases 

· Chemotherapy in neoplastic diseases

· Endocrinological and metabolic pharmacology 
Practical lessons

-  The drawing up of a Vade mecum 

Assessment

Written examination: 90%

Practical evaluation: 10%

Students must attend practical classes and pass the evaluation of practical work in order to pass the course. 

Basic Bibliography

· BOTANA, L: Farmacología y Terapéutica Veterinaria. Ed McGraw-Hill Interamericana, Madrid.  2002

· BOOTH, N.: Farmacología y terapéutica Veterinaria. Ed.  Acribia, Zaragoza. 1987

	Infectious Diseases. Code: 12875

	Year:

Semester:

Compulsory/Optional:

ECTS Credits

Lecturer:
	Fourth

1st/2nd
Compulsory

7.5+5.5

Fernando Real Válcarcel

Begoña Acosta Hernández 

Mª Soraya Déniz Suárez


Objectives

· Students must be familiar with those infectious diseases affecting all the animal species relevant to Veterinary Medicine.

· Students need to know all the infectious diseases affecting different rent species and small animals, how to differentiate them from other similar illnesses, as well as how to control and eradicate them.

· Students will learn how to write up clinical records.

· Students will learn how to make a diagnosis in the laboratory, together with ways of preventing infection in order to help resolve problems of this type in the future.

Contents
· Introduction to and general concepts of infectious diseases

· Diseases produced by bacteria

· Diseases by virus and prions

· Diseases by fungi

Practical lessons

· Laboratory practicals 

· Audiovisual sessions and hypothetical case studies 

Assessment

Written examination: 100%

Students must attend practical classes and pass the evaluation of practical work in order to pass the course. 

Basic Bibliography
· BEER, J: Enfermedades Infecciosas de los animales domésticos. Ed. Acribia, Zaragoza.1981

· GREENE, C.: Enfermedades Infecciosas. Perros y gatos. Ed. Inter-American McGraw-Hill. Mexico. 1990.

· ROSENBERGER, G: Enfermedades de los bovinos. Ed. Hemisferio Sur, Buenos Aires. 1988.

	Surgery I.Code:12876

	Year:

Semester:

Compulsory/Optional:

ECTS Credits

Lecturer:
	Fourth

1st
Compulsory

4.5+2.5

Juan Pablo Zaera Polo


	Surgery II. Code:12877

	Year:

Semester:

Compulsory/Optional:

ECTS Credits

Lecturer:
	Fourth

2nd
Compulsory

3+4

Inmaculada Morales Fariña 

Juan Pablo Zaera Polo

María Aguirre Sanceledonio 

José Manuel Vilar Guerreño


Objectives

· Students must acquire and understand basic knowledge and terminology used in surgery. 

· Students must become familiar with the surgical instruments and techniques most commonly used in Veterinary Sciences. To this end, supervised practical sessions are organised, and students will also attend real life cases in the Faculty Hospital and the Mobile Clinic. 

· Students will be taught the different surgical techniques most frequently used in everyday life at the clinic, and must be able to put the most common ones into practice. 
· Contents

· Surgical pathology and surgery of the musculature and skeleton 

· Surgical pathology and surgery of the digestive system 

· Head y neck 

· Ophthalmology

· Thoracic surgery

· Urogenital surgery 

· Neurosurgery

· Surgical pathology and cardiovascular surgery

· Surgical pathology surgery of the respiratory system

· Chiropody 

Practical lessons

· Hospital practicals: rotating visits to consulting rooms and operating theatres 

· Programmed practical sessions 

· Laboratory practicals: surgical techniques on corpses 

· Supervised practical sessions on horses: exploration, diagnosis of limps, anaesthesia, image diagnosis 

Assessment

Written examination: 100%

Attendance and participation in practical sessions and seminars will be taken into consideration 

Basic Bibliography

· SLATTER, D.: Manual de Cirugía de las Pequeñas Especies. Ed. Interamericana. 1997

· FOSSUM, T.: Cirugía en pequeños animales. Ed. Intermedica. 1999

	Parasitic Diseases. Code:12878

	Year:

Semester:

Compulsory/Optional:

ECTS Credits

Lecturer:
	Fourth

2nd
Compulsory

4.5+5.5

José Manuel  Molina Caballero

Jorge  González Pérez

Eligia González Ponce

Antonio Ruiz  Reyes


Objectives

Students will acquire the knowledge they require to enable them to understand the most common and significant parasites and parasitic diseases in domestic animals. This will enable them to act in the field of prevention and cure of these diseases. The course is eminently practical in nature, and is oriented to clinical veterinary practice, covering health, zootechnical aspects, as well as abattoir inspections with a view to training professional vets in all these fields. 

Contents

· Introduction to the course on parasitic diseases

· Protozoosis

· Helminthosis

· Arthropodosis
Practical lessons

· Methods of preserving samples and sending them to the laboratory 

· Concentration by sedimentation technique 

· Coproculture

· Identification and counting of gastrointestinal nematodes taken from abattoir samples 

· Methods of diagnosis of Filariosis canina

· Parasitological analysis of skin samples 

· Techniques of serologic diagnosis in parasitology 

· Visits to livestock holdings: taking and parasitological analysis of samples
Assessment

Written examination: 70%

Evaluation of Practicals: 30%

Basic Bibliography

· URQYHART, G. et al. : Veterinary Parasitology (2ª ed). Blackwell Science. Oxford. 1996

· CORDERO DEL CAMPILLO, M. et al.: Parasitología Veterinaria. Ed. Interamericana. Madrid.1999

	Toxicology. Code:12879

	Year:

Semester:

Compulsory/Optional:

ECTS Credits

Lecturer:
	Fourth

1st
Compulsory

4.5+2.5

Luís Domínguez Boada

Manuel Zumbado Peña

Octavio Pérez Luzardo


Objectives

The programme starts with subjects that cover the general, basic knowledge needed to understand how poisons work and, consequently, how intoxication should be treated. It goes on to describe methods used in the determination of poisons, which form the basis of a good clinical diagnosis.

The next step is a detailed study of veterinary toxicology consisting of two separate parts.  The first covers basic clinical concepts oriented to the diagnosis and treatment of poisoned animals, and the second comprises an in-depth examination of the most common poisons encountered by vets.

Lastly, we look at an increasingly important subject: the relationship between chemical agents and the environment in order to understand the effect of the former on animal and human health. 

Contents

GENERAL PRINCIPLES OF TOXICOLOGY General Toxicology. VETERINARY TOXICOLOGY (I): CLINICAL CONSIDERATIONS. General Principles of Clinical Veterinary Toxicology. VETERINARY TOXICOLOGY (II): TOXIC AGENTS. Toxicology of pesticides and other agro-chemical agents. Toxicology of compounds associated with food. Intoxication by plants. Toxinology. Intoxication by inorganic poisons. ENVIRONMENTAL TOXICOLOGY AND ECOTOXICOLOGY.

Practical lessons

· Analytical Toxicology: Determination of poisons by thin layer chromatography. Determination of poisons by liquid chromatography. Determination of poisons by gas chromatography 

· Searching for information about toxicology on the Internet 

· Veterinary clinical toxicology: Intoxications due to herbicides and other domestic products.  Intoxications due to insecticides and alimentary pollutants. Intoxications due to plants 

Assessment

Written examination: 100%

Students must attend practical classes and pass the evaluation of practical work in order to pass the course. 

Basic Bibliography

· GOSSEL, T. and BRICKER, J.: Principles of Clinical Toxicology. Ed. Raven Press. 1994

· HAYES, A.: Principles and Methods of Toxicology. Ed. Raven Press. 1994

	Medical Pathology of Nutrition I. Code: 12880

	Year:

Semester:

Compulsory/Optional:

ECTS Credits

Lecturer:
	Fourth

2nd
Compulsory

4.5 + 2.5

Manuel Morales Doreste

Mª Candelaria Juste de Santa Ana

José Alberto Montoya Alonso


Objectives

For each disease or group of diseases included in the programme, students must be able to: 

Define, identify and differentiate them (nosonomy) 

· To be familiar with their nosogeny (aetiology and pathogeny) 

· To reason their nosobiotics (anatomy and pathological physiology) 

· Assess their nosognosis (diagnosis, prognosis and therapy) 

· Pathochronic assessment 

· To write up the most paradigmatic cases, including practical examples

· Carry out clinical treatment
Contents

· SMALL ANIMALS

· Concept of medical pathology and nutrition 

· Medical gastroenterology 
· Medical Ear, Nose and Throat studies and pneumology 
· Medical cardiology and angiology 
· Medical nephrology and urology 
· Medical endocrinology.  Medical haematology
· Medical Andrology and gynaecology 
· Medical pathology of the locomotor apparatus
· Medical neurology 
· Medical ophthalmology 
· Medical oncology 
· Medical pathology of laboratory and exotic animals 
Practical lessons

· Interactive clinical sessions: presentation, analysis and discussion of real cases

· Consultation in the Faculty Hospital: anamnesis, clinical exploration, necessary complementary explorations, diagnosis and treatment in patients referred to hospital 

· Supervised practical medical sessions on small and exotic animals. 
Assessment

Written examination: 100%

Students must attend practical classes and pass the evaluation of practical work in order to pass the course. 

Basic Bibliography

· BIRCHARD, S. and SHERDING, R.: Small Animal Practice Ed. WB Saunders Co. 2000

· ETTINGER, S. and FELDMAN, E.: Textbook of veterinary internal medicine. Diseases of the dog and cat. Ed. W B Saunders Co. 2000
	General Bromatological Hygiene. Code:12881

	Year:

Semester:

Compulsory/Optional:

ECTS Credits

Lecturer:
	Fourth

1st
Compulsory

3+1.5

Rafael Millán de Larriva

Esther Sanjuán Velázquez

María Castelo González


Objectives

To lay the foundations on which students can build their subsequent knowledge, to accept future developments or to tackle specific practical issues than may arise in the course of the career of a professional vet in the field of the protection of consumer health.

Contents
Chapter I: General concepts.  Food, bromatological requirements.  The consumer and food safety 

Chapter II: Naturally occurring poisonous components and abiotic contamination of food 

Chapter III: Microbiological aspects of food hygiene

Chapter IV: health and hygiene issues in the field of food. 

Practical lessons

· Laboratory practicals.  Standard practices and recommendations for the microbiological handling of food 

· Techniques related to the minimum and normal analysis of waters used in EA
· Practical sessions in and visits to external centres: Hygienic assessment in food establishments.  Generic application of the APPCC system in food establishments

· On-the-spot research into an outbreak of TIACs

· Training in food handling 

Assessment

Written examination: 70%

Work Projects: 30%

Students must have completed at least 80% of the practical work 

Basic Bibliography

· HAYES, P.: Microbiología e Higiene de los Alimentos. Ed. Acribia, Zaragoza. 1993

· FEHLHABER, K. and JANETSCHKE, P.: Higiene Veterinaria de los Alimentos. Ed. Acribia, Zaragoza. 1995

	Work Experience. Code:13239

	Year:

Semester:

Compulsory/Optional:

ECTS Credits

Lecturer:
	Fourth

1st/2nd
Compulsory

7.5

Miguel Batista Arteaga

Rafael Millán Larriva

Francisco Rodríguez Guisado

Antonio Ruiz Reyes

Carlos Gutiérrez Cabrera


Objectives

Practical work experience in external entities (veterinary clinics, group recovery centres, abattoirs, animal protection centres, research centres, etc.) or in the external services of the teaching centre, all related to the different fields of veterinary science. 

Contents

Students will participate fully in the work dynamic of the centre in which they undertake their period of practical work experience. 

Assessment

Report written by the veterinary practitioner in charge of the centre: 35%

Student’s report: 40%

Personal interview with tutor: 25%

	Ichthyopathology. Code: 12883 

	Year:

Semester:

Compulsory/Optional:

ECTS Credits

Lecturer:
	Fifth

1st
Compulsory

3+1.5

Dr. Fernando Real Valcárcel 

Dr. Félix Acosta Arbelo


Objectives 

· Students must be familiar with those diseases which affect all fish species, particularly those with used in aquaculture.

· Students will learn to differentiate all types of disease affecting fish, the relationship of the disease with different handling conditions, and the ensuing effects for production. 

· Students will study methods of disease control and eradication.

· Students will be taught how to write up clinical records and to recognise the most important data during fish necropsies.

Contents 

· First section: Genetic and environmental diseases (6 topics) 

· Second section: Diseases caused by parasites (10 topics) 

· Third section: Infectious diseases (12 topics)

Assessment 

Theory:  written examination (February and June). 

Practical work is assessed on a continuous basis.  Each group must hand in a report covering all aspects of their practical training in order to pass the final exam. 

Basic bibliography 

· AUSTIN, B. and AUSTIN, D.: Bacterial Fish Pathogens (3rd ed). Ed. Springer Praxis Publishing, London. 1999.

· WOLF, K.: Fish viruses and Fish viral diseases. Ed Cornell University Press, New York. 1988.
· STOSKOPF, M.: Fish Medicine. Ed. W B Saunders Company, Philadelphia. 1993.
	Animal Production and Veterinary Hygiene. Code:12884

	Year:

Semester:

Compulsory/Optional:

ECTS Credits

Lecturer:
	Fifth

1st/2nd

Compulsory

9+3

Juan Luís López Fernández

Rafael Ginés Ruiz

Anastasio Argüello Henríquez


Objectives

· To review and interrelate knowledge of real or potential interest from the perspective of its application to a rational exploitation of animals, paying particular attention to physiology, reproduction, nutrition and genetics. 

· To acquire basic knowledge of and generic criteria relating to different types of livestock businesses,  to enable students to continue to specialise in this field 

· To familiarise students with all the different factors that affect the correct exploitation of each species: genetic basis, reproductive control, suitable alimentation regime, needs in installations and conditions, animal hygiene and the most common handling techniques, as well as the characteristics of animal products, the sources that lie behind variations in quality (quantitative and qualitative) and the level of hygiene in the process of obtaining them. 
Contents

· Introduction

· Monogastric animals:

· Poultry production 

· Pork production 

· Rabbit production 

· Aquatic production 
· Ruminants:

· Sheep and goat production 

· Cattle exploitation and production 

Practical lessons
· Poultry farming

· Rabbit-breeding 

· Artificial lactancy in kids 

· Mechanical milking of goats 

· Quality in the production chain of goats 

· Visits

Assessment

Written examination: 90%

Project work: 10%

Students must attend practical classes and pass the evaluation of practical work in order to pass the course. 

Basic Bibliography

· BLAKELY, J. and BADE, B.: The science of animal husbandry. Ed. Prentice Hall, New Jersey. 1990

· BUXADE, C.: Serie de Zootecnia (10 volumenes). Ed. Mundi-Prensa. 2000

	Obstetrics and Reproduction. Code:12885

	Year:

Semester:

Compulsory/Optional:

ECTS Credits

Lecturer:
	Fifth

1st/2nd

Compulsory

7.5 + 6.5

Anselmo Gracia Molina

Fernando González Valle

Miguel Batista Arteaga

Fernando Cabrera Martín 


Objectives

PHYSIOLOGY OF REPRODUCTION: Functional anatomy of the genital system.  Nature, origin, metabolism and way in which the different hormones involved in sexual activity work. Puberty. Physiology of fertility.  Physiology of gestation. Determinism and the stages of labour; maternal behaviour and post-natal care of the newborn. Physiology of birth and lactation. TECHNOLOGY OF REPRODUCTION: Use and techniques of cycle control.  Techniques of semen extraction, analysis and diluyoconservation. Use and methodology of transfer and micro-handling of embryos.  Techniques for the early diagnosis of pregnancy. Methodology used in monitoring birth. PATHOLOGY OF REPRODUCTION: Pathology of fertility in males and females. Pathology of gestation period.  Obstetric pathology.  Main ailments in newly born animals.  Pathology of lactation. 

Contents

· Reproductive physiology.  Physiology of the gestation period and birth.  Physiology of the newborn and lactation period. 

· Reproduction technology.  Cycle control.  Artificial insemination.  Sperm taking. Semen analysis and diluyoconservation. In vitro fertilisation. Embryonic transfer. Early diagnosis of pregnancy. Monitoring the birth. 

· Pathology of fertility.  Pathology of the gestation period.  Obstetric pathology.  Lactation pathology.  Pathology of the newborn. 
Practical lessons
· Cattle: rectal exploration, artificial insemination; diagnosis of pregnancy.

· Goats: diagnosis of pregnancy. Gathering, analysis and diluyoconservation of semen.  Cycle control. Embryonic transfer 

· Dogs: taking and analysis of semen, exploration of the prostate, vasectomy, orchiectomy, vaginal cytology, diagnosis of pregnancy, ovariohysterectomy.

· Pigs: detection of period of heat, supervised covering. Gathering and dilution of semen, artificial insemination; diagnosis of pregnancy 

· Horses: detection of period of heat, supervised covering. Diagnosis of pregnancy 

· Practical session in mobile clinic for large animals. 

Assessment

Written examination: 100%

Students must attend practical classes and pass the evaluation of practical work in order to pass the course. 

Basic Bibliography

· ARTHUR, G. et al.: Veterinary Reproduction and Obstetrics. Ed. WB Saunders. 1996

· HAFEZ, E.: Reproducción e Inseminación Artificial. Ed. Interamericana McGraw-Hill. 1996
	Preventative Medicine and Health Policy.Code:12886

	Year:

Semester:

Compulsory/Optional:

ECTS Credits

Lecturer:
	Fifth

2nd
Compulsory

4.5 + 1.5

José Bismarck Poveda

Ana Sofía Ramírez Corbera


Objectives

The main objective of this course is that students should really understand the importance of preventative medicine and health policy. Preventative medicine is the science which tries to apply and maintain zootechnical practices in animal exploitation, in order to improve health conditions and to maximise performance and profits. Health Policy is defined as the set of measures and regulations that must be implemented, in order to control and eradicate disease. The basic objectives of the course are that students become familiar with health planning and decision-making in preventative programmes in the various different situations faced by farming collectives. 

Contents

· ZOONOSIS AND PLANNING: the veterinary and public health. Zoonosis: concept and types.  Financial impact of disease and health planning. Calculation of the cost of disease. PREVENTATIVE MEDICINE: Concept. Health programmes: characteristics and components. Preventative medicine in dairy cattle. Health and production in beef cattle. Preventative medicine in pigs. Preventative medicine in sheep and goats. Preventative medicine in poultry. Preventative medicine in rabbit-breeding. HEALTH POLICY: Concept. Purpose. Relevant factors in control and eradication programmes.  International organisations associated with animal health.  The International Zoosanitary Code. Emergency plans.

Practical lessons

· Hypothetical cases of preventative medicine and health policy (computer programme: OIE Handistatus).

· Audiovisual practical sessions: 

· Health planning in hen farms

· Health planning in dogs

· Health planning in rabbit-breeding 

· Health planning in sheep

· Health planning in aquaculture
Assessment

Written examination: 100%

Students must attend practical classes and pass the evaluation of practical work in order to pass the course. 

Basic Bibliography
· QUINTANA, T.: Legislación de Sanidad y Medicina Animal. Ed. Tecnos, Madrid, 1991

· RADOSTITS, O. and BLOOD, D.: Herd Health. Ed. Saunders Company. 1985

	Medical Pathology of Nutrition II. Code:12887

	Year:

Semester:

Compulsory/Optional:

ECTS Credits

Lecturer:
	Fifth

1st
Compulsory

4.5+2.5

Carlos Gutiérrez Cabrera

Manuel Morales Doreste

José Alberto Montoya Alonso


Objectives

For each disease or group of diseases included in the programme, students must be able to: 

Define, identify and differentiate them (nosonomy) 

· To be familiar with their nosogenesis (aethiology and pathogeny) 

· To reason their nosobiotics (anatomy and pathological physiology) 

· Assess their nosognosis (diagnosis, prognosis and therapy) 

· Pathochronic assessment

· To write up the most paradigmatic cases, including practical examples
· Carry out clinical treatment
Contents

· Large Animals

· Medical gastroenterology 
· Medical Ear, Nose and Throat studies and pneumology 
· Medical cardiology and angiology 
· Medical nephrology and urology 
· Medical endocrinology.  
· Medical haematology
· Medical andrology and gynaecology 
· Medical pathology of the locomotor apparatus
· Medical neurology 
· Medical ophthalmology 
· Medical oncology 
Practical lessons

· Interactive clinical sessions: presentation, analysis and discussion of real cases

· Consultation in the Faculty Hospital: anamnesis, clinical exploration, necessary complementary explorations, diagnosis and treatment in patients referred to hospital 

· Supervised practical medical sessions on large animals. 
Assessment

Written examination: 100%

Students must attend practical classes and pass the evaluation of practical work in order to pass the course. 

Basic Bibliography

· MELLING, M. and  ALGER, M.: Práctica Bovina. Ed. Interamericana. 2000.

· MELLING, M. and  ALGER, M.: Práctica Caprina y Ovina. Ed. Interamericana. 2000.
· ETTINGER, S. and FELDMAN, E.: Textbook of veterinary internal medicine. Diseases of the dog and cat. Ed. W B Saunders Co. 2000

	Food Hygiene, Inspection and Control. Code: 12888

	Year:

Semester:

Compulsory/Optional:

ECTS Credits

Lecturer:
	Fifth

1st/2nd
Compulsory

6+3.5

Esther Sanjuán Velázquez 

Rafael Millán de Larriva

María Castelo González


Objectives

· To study the elaboration and/or production of the most hygienic, most nutritional and most appetising food. 

· To establish a report as to the edibility of food after studying it in terms of innocuousness and nutritional value. 

· To control the quality and commercial value of food in order to judge, advise and provide commercial standards to protect the consumer. 

Contents
· Meat and derived products: Hygienic and bromatological aspects of meat.  Health aspects of meat; inspection of meat in the different production stages; inspection of meat during stages of commercialisation; hygienic and bromatological study of meat products. 

· Miscellaneous: Fats and Edible Oils: Hygienic and bromatological study. Fish: hygienic and bromatological aspects of the sourcing and commercialisation of fish products; inspection and control of fresh fish, refrigerated, frozen and salted fish.  Molluscs and Crustaceans: bromatology and inspection. Milk and milk products: hygienic and bromatological aspects and inspection of milk destined for consumption; commercialised milk destined for consumption: Hygienic and bromatological study. Milk products: ice-creams and milk puddings: Hygienic and bromatological study of fermented milk. Eggs and egg products: bromatology of eggs and egg products. Honey: bromatology and inspection of bee honey. Mushrooms: Hygienic and bromatological study. Vegetable food: Hygienic and bromatological study of fruit and derived products, vegetables and root vegetables.  Conserves: Hygienic and bromatological study.  Prepared Food: pre-cooked and prepared food.

Practical lessons

· Laboratory practicals: Quality control in meat and meat products.  Quality control in edible fats.  Quality control in fresh and frozen fish. Quality control in milk and milk products. Quality control in eggs. Quality control in honey. Quality control in conserves and prepared food.  

· Inspection and control of the process of meat production in abattoirs
· Seminars: Meat quartering. Identification of commercial fish species and other fish products.   Identification of edible and poisonous mushroom species. 

Assessment

Written examination: 66.6%. Evaluation of Practicals: 33.3%. 

Students must have completed at least 80% of the practical work 

Basic Bibliography

· FRAZIER, W. and WESTHOFF, D.: Microbiología de los Alimentos. Ed. Acribia, 1993

· PASCUAL, M. and CALDERON, V.: Microbiología Alimentaria: metodología analítica para Alimentos y Bebidas. Ed. Díaz de Santos, Madrid. 2000
	Deontology, Legal Medicine and Health Legislation. Code:12889

	Year:

Semester:

Compulsory/Optional:

ECTS Credits

Lecturer:
	Fifth

1st
Compulsory

3+1.5

Luis Domínguez Boada 
Manuel Zumbado Peña 
Octavio Pérez Luzardo 


Objectives

Deontology deals with the duties, not obligations, which are two very different concepts. Obligations are governed by law, whereas duties are dictated by ethics. A veterinary needs to be familiar with the basic principles of deontology if he/she is to know what to do at all times in his/he professional career. These principles will give cause for reflection, and enable professionals to act freely.  The part of the cause entitled Legal Veterinary practice reviews those situations in which veterinarians find themselves in situations involving legal issues. These situations may be of a commercial nature (commercial legal veterinary practices) or may involve the veterinary acting as an expert (medical legal veterinary practices). The objectives of Health Legislation cover the teaching of the relevant laws, that students should know where to find information pertaining to these laws, should understand how the Spanish and EU legal systems work, should be familiar with the relevant legal stipulations and know which stipulations affect him/her and how they do so.

Contents

· VETERINARY DEONTOLOGY: veterinary deontology.  Professional ethics.

· LEGAL ISSUES AFFECTING VETERINARIES: The law and the veterinary profession.  Commercial legal veterinary practices. Legal aspects of forensic veterinary practices. Documentation related to legal medical questions.  Intervention of the veterinary in animal shows. 

· HEALTH LEGISLATION: The Spanish legal system.  The EU legal system.  Food legislation.  Legislation covering food for animal use. Technical and health regulations covering abattoirs, quartering installations and meat product industries. . Technical and health regulations covering fish and fish products. International and national zoosanitary legislation. Legislation covering pharmaceutical products. Environmental legislation. Animal welfare legislation. Legislation covering fauna protection. 
Practical lessons

· Bibliographical searches.

· Preparation and writing up of a forensic report of a necropsy
Assessment

Written examination: 100%

Students must attend practical classes and pass the evaluation of practical work in order to pass the course 

Basic Bibliography
· TANNEMBAUM, J.: Veterinary Ethics: Animal Welfare, Client Relations Competition and Collegiality. Ed. Mosby, Londres. 1995

· GISBERT, J.: Medicina Legal y Toxicología (5ª ed). Ed. Masson. Barcelona. 1998

	Work Experience II. Code: 13239

	Year:

Semester:

Compulsory/Optional:

ECTS Credits

Lecturer:
	Fourth-Fifth

1st/2nd
Compulsory

7.5

Miguel Batísta Arteaga

Rafael Millán Larriva

Francisco Rodríguez Guisado

Antonio Ruiz Reyes

Carlos Gutiérrez Cabrera


Objectives

Practical work experience in external entities (veterinary clinics, group recovery centres, abattoirs, animal protection centres, research centres, etc.) or in the external services of the teaching centre, all related to the different fields of veterinary science. 

Contents

Students will participate fully in the work dynamic of the centre in which they undertake their period of practical work experience. 

Assessment

Report written by the veterinary practitioner in charge of the centre: 35%

Student’s report: 40%

Personal interview with tutor: 25%

	OPTIONAL SUBJECTS


Applied Anatomy using Image Techniques.  Code 12890

Objectives

Applied Anatomy using Image Techniques aims to provide students with basic knowledge in the field of radiology, computed tomography and ultrasound.  The course provides complementary training to the Anatomy I and II courses (first and second year, respectively), as well as introducing anatomical-radiological concepts which will be of use in later courses.

Contents

RADIOLOGY: Introduction.  Basic principles.  Terminology of radiological anatomy. Positional and directional terms in Anatomy.  Directional terms in radiological anatomy.  Radiographic interpretation of different parts of the body and relevant applied anatomic information (head, neck, thorax, abdomen and pelvis, thoracic and pelvic member).  

COMPUTED TOMOGRAPHY: Introduction.  Basic principles.  Terminology in anatomy using computed tomography. Interpretation of the different parts of the body and relevant applied anatomic information (head, neck, thorax, abdomen and pelvis, thoracic and pelvic member). 

ULTRASOUND: Introduction.  Basic principles.  Terminology of anatomy using ultrasound. Interpretation of the different parts of the body and relevant applied anatomic information (head, neck, thorax, abdomen and pelvis, thoracic and pelvic member). 

Practical lessons

Practical sessions cover the examination and direct study of specially prepared anatomical, radiological and tomographic material (plaques, slides, computerised material).  Practical sessions will involve the application of radiology, computed tomography and ultrasound to knowledge of normal anatomy, as an application to clinical diagnosis. 

Assessment

Written Examination: 100%

In order sit the written examination, students must attend at least 80% of the practical sessions.

Image diagnosis and Clinical Biopathology.  Code: 12894

Objectives

· To learn about the techniques of image diagnosis, the relevant underlying principles and main causes, as well as to assess images and their importance in the diagnosis of different diseases.

· To be familiar with methods of gathering, preserving and handling biological samples up until the moment of analysis.  Also to learn about and undertake the basic laboratory techniques used in haematology and clinical biochemistry.

Contents:

Scanning: Physical and technical principles.  Exploration techniques.  Small animals: abdominal scan, scan of the reproductive system; eye scans; ECOCARDIOGRAPHY.  Horses: scan of the reproductive system, abdominal scan, scan of extremities.  Scanning ruminants. ENDOSCOPY: Practical considerations.  Rhinoscopy. Tracheobronchoscopy. Endoscopy of the gastrointestinal tract. Vaginoscopy.  Urethrocystoscopy.  Laparoscopy.  Arthroscopy.  Enscopy in poultry and exotic animals. COMPUTED AXIAL TOMOGRAPHY AND ULTRASOUND IMAGES: Physical principles and techniques for preparing the patient and obtaining the image.  Head.  Neck.  Thorax.  Abdomen.  Extremities.

CLINICAL BIOPATHOLOGY: Introduction.  Assessment of erythrocytes and leukocytes. Assessment of haemostasis.  Plasmatic proteins. Hepatobiliary system.  Exocrine pancreas and intestinal function.  Endocrine function.  Renal function.  Hydroelectrolyte and base acid balance. Cephalorrhachidian fluid.  Effusions.  Analysis of synovial fluid.

Practical lessons

· Image diagnosis

· Interactive sessions: by looking at images taken from different diagnostic techniques, both from healthy animals and those suffering from different types of disease.

· Practical sessions with live animals:  using the diagnostic techniques of scan and endoscope in healthy and ill animals attending the Faculty Hospital

· Biopathology practicals: using the samples received by the Faculty Hospital Laboratory, different haematological and biochemical parameters will be established.

Assessment

Written Examination: 70%

Assessment of Practicals: 30%

Biology and Pathology of Marine mammals. Code: 12900

Objectives

Contents

· Biology of Marine Mammals: Introduction: the Cetacean order.  Evolution.  Classification. Distribution.  Food and alimentation strategies.  Social organisation and behaviour.  Bio-acoustics and conservation.  Cetaceans and man: the whaling industry.  Cetaceans and man in contemporary times.  Introduction to study techniques.

· Pathology of marine mammals: degenerative disorders.  Circulatory disorders.  Inflammation.  Pathogen/host interaction. Neoplasm.

Practical lessons

· Biology: Biological study techniques applied to Cetaceans: Photoidentification.  Acoustic/visual census.  Bio-sonar.  Communication. Behaviour. Biotechnology.  Post-mortem analysis.  Practical bio-sonar exercises.

· Pathology: Necropsy in cetaceans.  Pathological anatomy of degenerative processes.  Pathological anatomy in circulatory processes.  Pathological anatomy of inflammatory processes.  Pathological anatomy of the pathogen/host interaction.  Neoplasm in cetaceans. 

Assessment

Written Examination: 100%

Students must have passed the practical exam.

Goat Farming and Alimentation in Arid Areas.  Code: 12904

Objectives

· To review and learn to interrelate all those topics concerning livestock holdings, paying particular attention to the production of goats.

· To acquire the necessary knowledge of the subject and to be sufficiently familiar with the reality of this sector to be able to solve problems that arise.

Contents

· Installations for goats 

· Milk control centres

· Handling reproduction

· Mechanical milking

· Concepts and terminology.  Main pasture species.

· Pasture measurement

· Pasture management 

· Pasture systems in the south of Europe

· Using unconventional local foraging resources

· Pasture systems in the north and west of Africa

· Pasture systems in the tropics

· Traditional canary husbandry and soil conservation

· Importance of  extensive husbandry in fire prevention

· Planning of pasture in protected natural areas.

Practical lessons

· Installations for goats.

· Mechanical milking

· Field visits to different types of mechanical milking systems.  Assessment of the forage material found on a farm in the Nublo Rural park.

· Assessment of the capacity to sustain livestock of an area of pasture

Assessment 

Written examination: 30%

Practical Examination: 30%

Sustainable Agriculture and Husbandry.  Veterinary Practice and the Environment. Code: 12907

Objectives:

· To learn about sustainable agricultural production techniques

· To design systems of waste management compatible with environmental legislation and protection

· To learn about the legislation applicable from an environmental standpoint

· To assess production practices compatible with environmental protection

· To undertake economic assessment

Contents

· Introduction.  Agricultural practices

· Application of health products

· Current methods of agricultural production

· Current methods of livestock production

· Urban, agricultural and livestock waste management

· Sustainable management of the rural environment

Practical lessons

· Design of a system of resource and waste management for an organic farm

· Visit to an experimental farm that makes sustainable use of resources and waste generated

· Design of a system of resource and waste management of an agricultural holding

Assessment

Written Examination: 100%

Students must undertake the practical part of the course.

Cultivation Techniques in Marine Organisms and Alimentation and Nutrition of Marine Animals.  Code: 12917

Objectives

· To give students a general vision of the techniques of culture, alimentation and nutrition of marine animals

· To look at the different stages in culture production

· To encourage oral and written communication procedures. To fortify a capacity for critical analysis and the drawing up of independent criteria.  Students should develop a capacity to deduce concepts and generate information through practical experience.

Contents

· Handling of reproducers: Physiology and control of reproduction in molluscs.  Physiology and control of reproduction in crustaceans.  Physiological mechanisms for the regulation of reproduction in teleosts. Alimentation and nutritional requirements of reproducers.

· Culture of microalgae.  Use of zooplankton.  Culture of rotifers.  Production of Artemia.  Culture of molluscs.  Culture of crustaceans. Culture of sparids.  Culture of flat fish. Culture of serranids.  Culture of other saltwater fish.  Comparative production techniques.  Fattening in on land extensive and semi-intensive systems.

 Fattening in on land intensive systems.  Fattening in intensive and semi-intensive systems at sea.

Food ecology and its application to aquaculture.  Physiology of digestion.  Vitamin and mineral requirements.  Proteins.  Lipids.  Carbohydrates.  Nutritional energetics.

Practical lessons

· Macroscopic and microscopic observations of a bivalve mollusc.  Observation and taxonomy of decapod crustacenas.  Reproduction.

· Control and monitoring of a culture of microalgae. Control and monitoring of a rotifer culture.  Production of Artemia.  Handling of fish stock during the fattening process.

· Initiation of a larval culture.  Monitoring of a larval culture.

· Anatomic dissection of herbivore and carnivore fish

· Determination of the biochemical composition of ingredients for artificial diets.

Assessment

Written Examination: 100%

Students are required to complete the practical work.

Fish Biology.  Code: 12918

Objectives

Students will acquire the knowledge and abilities that will enable them to understand the different dimensions and characteristics of the subject, and respond to the demands that might arise in this field in their future careers.  They will become familiar with the different problems and approaches associated with different aspects of the subject.  They will come to understand the important role that this course plays in their training.  They will be encouraged to reflect and analyse critically the contents and research projects related to the subject and the problems that may arise.  They will learn how to develop good research methods and useful strategies for their future careers. They will become aware of the need for permanent training in their professional life, and will also learn how to work in co-ordinated groups.

Contents

· Fish biology: introduction

· Fishing resources

· Reproduction

· Alimentation

· Growth

· Mortality

· Biological cycle

Practical lessons

· Anatomy, classification and biological sampling of fish.  Anatomy, classification and biological sampling of crustaceans. .  Anatomy, classification and biological sampling of molluscs.

· Reproduction

· Alimentation

· Growth

· Mortality

Assessment

Written Examination: 80%

Project Work:
20%

Atmosphere, Climate and Environment.  Code: 12921

Objectives

This course will enable students to understand the meteorological phenomena commonly found at intermediate latitudes, and their possible interactions with pollution processes.  The climatic elements that permit climatic indices to be established with which to classify climate will also be examined, as will the influence of climate on ocean dynamics.

Contents:

· Introduction: weather and climate.

· Atmospheric thermodynamics: the field of temperature. The field of pressure. Air humidity.  Wind.

· Energy balances: Solar radiation.  Terrestrial and atmospheric radiation. The ozone layer

· Transfer of infrared radiation in the atmosphere.  Radiation and thermal equilibrium of the earth’s planetary system

· Atmospheric dynamics.  Dynamic meteorology, air masses and fronts.  Formation of a minimum isobar. Atmospheric circulation and climate.  Local effects.  Mesoclimate and microclimates.

· Oceanography: properties of sea water and water masses.

· Climatic systems: climatic factors and elements.

· Analysis of climatic information

Practical lessons

· Development and exposition of tutored project work

· Calibration of instruments and practice in measuring atmospheric pressure

· Measurement of air humidity.  Measurement of air temperature.

· Interpretation of surface and altitude weather maps.  Drawing up of computerised climatic diagrams.  Numeric analysis of climatic series.

Assessment

Written Examination: 100%

Attendance and participation in theory and practical classes will be taken into consideration, together with the presentation of compulsory and optional project work.

Scientific English.  Code: 12923

Objectives

This course aims to interdict students to English for Veterinary medicine through work on specialised texts.  Multimedia tools such as videotapes and the Internet are also used.

Contents

Grammar Revision

Present tenses

Past tenses

Irregular verbs

Future tenses

The passive voice

The article

Preposition

Use of English

Structures and expressions typical of scientific texts

Scientific terminology

Animal Anatomy

Farm Animal health.  Diseases & Disorders

Parasitology

Internal Veterinary Medicine

Clinical procedures in Animals

Animal Behaviour

Food Technology

Assessment

Written Examination: 70%

Project work: 30%

OTHER OPTIONAL COURSES WHICH MAY BE OFFERED FOR THE ACADEMIC YEAR 2003/2004

Veterinary Anatomopathological diagnosis and Veterinary Oncology.  Code: 12891

Veterinary Orthopaedics and Ophthalmology.  Code: 12893

Large Animal Surgery.  Code: 12896

Pathology and Clinical Treatment of Goats.  Code: 12897

Pathology and Clinical Treatment of Exotic and Wild Animals.  Code: 12898

Exotic Diseases, Comparative tropical Animals and Pathology.  Code: 12902

Environmental Toxicology.  Code: 12903

Canary Farming and the Structure of Livestock Holdings.  Code: 12905

New Technologies in Animal Reproduction.  Code: 12908

Microbiology of Food and Lactology.  Code: 12910

Science and Technology of Meat.  Technology and Fish Products.  Code: 12912

Technology of Food of Vegetable Origin.  Techniques and Development.  Code: 12914

Unitary Operations in the Food Industry.  Code: 12916

Laboratory Techniques in Microbiology.  Code: 12920

