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Nepal Agricultural Research Council

Syllabus for Senior Technical Officer (T-7)

Open and internal competition examination

Sub Faculty - Veterinary 

I
Basic Subjects

Anatomy and Histology: 

· Classification of bones, gross structure of different bones and cartilages, functional       osteology

· Arthrology – structural and functional anatomy of joints

· Myology – structure and functions of various muscles

· Anatomy of central and peripheral nervous system, autonomic nervous system and meninges

· Gross structure of circulatory organs – heart, aorta and venacava, arteries, veins, spleen, lymph nodes

· Gross structure of visceral organs – organs of digestive, respiratory, reproductive, urinary and endocrine systems

· Anatomy of special sense organs

· Histology: cell structure and organelles, histological techniques

· Microscopic structure of the organs of digestive, respiratory, urinary, reproductive, nervous, cardiovascular, sense organs, endocrine glands, lymphoid organs, bone marrow and blood. 

Embryology: 

· General embryology, embryonic and fetal development of the organs of digestive, respiratory, urogenital, cardiovascular, nervous and locomotary organs. Description of embryo developmental stages in chick model.

Animal Physiology:
· Introduction to physiological chemistry, enzymes and coenzymes and their classification, metabolism of carbohydrates, proteins, fat, nucleic acid, DNA synthesis, metabolism of macro and micro minerals, vitamins and their functions.

· Biochemistry of carbohydrates, proteins, lipids, vitamins, nucleic acid; structure of DNA and RNA. Synthesis of proteins and other biomolecules.

· Biochemistry of blood, plasma, hemoglobin, lymph, soft tissues and bones. Blood coagulation process.

· Biochemistry of respiration, acid base balance, renal function, stress and shock. Liver function and detoxification

· Biochemistry of hormones

· Physiology of locomotor system – muscle contraction and its mechanism. Electrical changes in skeletal and cardiac muscle, rhythmic excitation, heart beat, electrocardiogram.

· Physiology of circulation:  cardiac cycle and hemo-dynamics, neural and chemical control of blood vessels, blood pressure, cardiac output, its variation and regulation, fluid and electrolyte balance, functions of blood.

· Mechanism and chemistry of respiration, exchanges of gases in lungs and tissues, law of solubility of gases, regulation of respiration, respiratory reflexes, hypoxia, role of respiration in acid base balance, respiration in birds.

· Physiology of digestion, absorption and excretion in ruminants, mono-gastric animals and birds.

· Nervous system: function of neurons and nerve fibers, synapse, transmission of nerve impulse, cutaneous receptor organs, spinal cord and reflex actions, function of brain stem and cerebellum, cerebral hemispheres. Conditioned reflexes, autonomic nervous functions: general arrangement and chemical transmission.

· Functions of sense organs, Physiological mechanism for vision, hearing, olfaction, touch and taste.

· Reproduction and endocrine functions: reproductive organs and their functions in male and female animals. Mammary gland function and mechanism of lactation in females. 

· Physiology of growth. Environmental and climatic physiology of domestic animals. Acclimatization and adaptation.

· Recent advances in physiological effects of production functions in high yielding animals

Molecular Biology and Biotechnology

· History of molecular biology, basic principle of biosynthesis, genome, gene sequencing, polymerase chain reaction.

· Biotechnology: basic principles, tools applicable in veterinary science – Reproduction, embryo transfer technology, in vitro fertilization, pregnancy diagnosis, transgenic animals, disease diagnosis, hybridoma, monoclonal antibody production, DNA probes, Fermentation, vaccine production, cell culture and microscopic manipulation  

II
Applied Para-clinical Subjects

Veterinary Pharmacology and Toxicology

· Introduction to pharmacology, history, scope and its development.

· Pharmaco-dynamics, drugs metabolism, action and excretion

· Drugs acting on autonomic nervous system-adrenergic antagonists, adrenoceptors blockers, adrenergic neuron blockers, cholenergic antagonist and blockers, ganglionic stimulants and blockers, Pharmacology of anesthetic agents – local and general
· Transmittors of CNS, analeptics and other CNS stimulants

· Principles of chemotherapy; sulfonamides.
· Antibiotics and antibacterial agents – history, development, chemistry, action and resistance; antifungal agents

· Principles of drug activity: pharmacokinetics –absorption, distribution, biotransformation and excretion of drugs, pharmacodynamics- concept of drug and receptors, dose-response relationship, terms related to drug activity and factors modifying the drug effect and dosage.

· History and theories of general anaesthesia; volatile, gaseous, intravenous and dissociative anaesthetics, hypnotics and sedatives, tranquilizers, analgesics

· Antipyratics, analgesics, and anti inflammatory agents

· Peripheral and central muscle relaxants

· Histamine and antihistaminic agents; prostaglandins, angiotensin and bradykinin

· Drugs acting on circulatory system: chemistry, action and therapeutic uses
· Drugs acting on digestive tract

· Drugs acting on respiratory system

· Drugs acting on endocrine system- adrenocorticosteroid, sex hormones, insulin and other hypoglycemic agents, thyroid hormones

·  Drugs acting on skin and mucus membranes

· \Anthelmintics, antiprotozoal, antiviral and anticancer agents

· Antiseptics and disinfectants

· Hormones –hormone stimulating and inhibiting drugs, antagonists, hypoglycaemic agents, prostaglandins, oxytocin, anabolics, growth promoters and corticosteroids

· Commonly used herbal drugs in veterinary medicine

· General toxicology: scope, source of poisoning, mode of action of poisons, factors modifying toxicity and line of treatment of poisoned cases

· Toxicity caused by metals and non metals-arsenic, lead, mercury, copper, selenium, phosphorus, nitrates, nitrite, common salt and flurosis

· Plant toxicity due to various poisonous plants

· Toxicity caused by commonly used drugs, mycotoxins, bacterial toxins and others

· Toxicity caused by agrochemicals, insecticides, herbicides and rodenticides

· Venoms, bites and stings

· Environmental toxicity- toxicity caused by air, water, food additives and preservatives

· Current research trends and advances in drug development


Veterinary Parasitology:

· History and development of veterinary parasitology, 

· Parasitological techniques

· Etiology, lifecycle, transmission, epidemiology, pathogenesis, symptoms, diagnosis, treatment, prevention and control, and economic significance of the following diseases of cattle, buffalo, sheep, goat, pigs, poultry, pet animals and wild life species with regard to:

· Nematodal diseases

· Liver fluke

· Other tape worm infections and infestations

· Protozoal diseases

· Diseases due to arthropods

· Parasitic diseases (both protozoal and helminthic) of zoonotic significance

· Arthropods as vectors of various infectious diseases

· Immunity to parasitic diseases, vaccines and vaccination against parasitic diseases

· Recent advances in the study of veterinary parasitic diseases in Nepal and abroad.

Veterinary Microbiology and Immunology:
· Introduction to bacteriology, history, scope and development. Physiology of microorganisms including metabolism. Classification and characteristics of pathogenic bacteria. Bacteriological techniques and methods. 

· Introduction to mycology, 

· The classification of animal viruses: DNA and RNA viruses; unclassified viruses

· Etiology, transmission, symptoms, pathogenesis, diagnosis, laboratory investigation, treatment, prevention, control and economic importance of  

· Bacterial diseases of cattle, buffalo, pigs, goats, sheep, pet animals and wildlife species. 

· Fungal diseases of domestic animals and birds.

· Viral diseases of cattle, buffalo, pigs, goats, sheep, pet animals and wildlife species

· Diseases associated with bacterial toxins and antitoxins

· Diseases associated with fungal toxins

· Rickettsial diseases

· Bacterial, viral and fungal diseases of zoonotic significance

· Methods used in virological studies

· Isolation, characterization, banking of causative agent and referral diagnosis of diseases of microbial origin

· Mastitis: economic significance, causes, symptoms, pathogenesis, treatment, prevention and control

· General characteristics of viruses and viral diseases, bacteriophage

· Introduction to immunology: inflammation as an immune response

· Immunochemistry: antigens and antigenic determinants, structure and types of antibodies, immuno-modulation – principles and practices 

· Organs of the immune system, ontogeny, immune response – humoral and cell mediated immune response, vaccine and vaccination, the detection and measurement of antigen and antibodies. Resistance to bacteria, viruses, parasites, tumors. Hypersensitivity, autoimmunity, drugs and agents that affect (potentiate and suppress) the immune response, Immune-deficient diseases of livestock and poultry.

· Recent developments in veterinary microbiology and immunology, genetic intervention for disease resistance

Veterinary Pathology

· Introduction to veterinary pathology, History, scope and development.

· Methods and techniques in pathological studies, Post-mortem examination technique and disease specific lesions and findings, histo-pathological studies and disease specific microscopic lesions, hematology,

· Sample collection, processing, preservation, transport and dispatch.

· General and systemic pathology with reference to infectious and noninfectious diseases of domestic animals and poultry

· Introduction to special pathology and systemic pathology. 

· Oncology: tumors and cancers

· Present trends in disease diagnosis, molecular probes.

Veterinary Epidemiology 

· Introduction epidemiology. Host, disease factor and environment; Ecological concept of disease. Disease surveillance.

· Type of epidemiological studies - case control, cohort studies, retrospective, cross sectional and perspective studies, disease forecasting.

· Disease process and its spread, pattern of disease distribution in the community, 

· Investigation of disease epidemics

· Laws regulating animal diseases in Nepal and international laws related to disease regulations: handling, import and export of biologicals, animal products and the animals

· OIE categorizations of communicable diseases

· Computer in data analysis

· Current advances in veterinary epidemiology

III.
Applied Subjects on Veterinary Clinical Research

Veterinary Ethics and Jurisprudence

· Legal duties of veterinarians, forensic and state medicine, laws, common offences against animals and laws related to those offences, legal points and examination of live and dead animals in criminal cases, mischief, killing, maiming and poisoning, cruelty to animals and bestiality. 

· Current laws in veterinary practices, Veterinary ethics and code of conduct, common offences against animals, forensic veterinary investigation and practice, public health laws. 

· National and international regulation on import and export of livestock, livestock products and biologicals. 

· Adulteration in livestock products, their detection and legal action

Veterinary Medicine (Preventive and Therapeutic)

· History and scope of medicine, concept of animal disease, health and disease     concept, etiological agents, infection and immunity

· Clinical examination and diagnosis of diseases in the sick animals

· General and systemic states, hyperthermia, hypothermia, fever, toxemia, septicemia, shock and dehydration

· Definition, etiology, clinical symptoms, pathogenesis, clinical pathology, diagnosis, treatment, prevention and control of the diseases of digestive, respiratory, cardiovascular and lymphatic, uro-genital, nervous, sense organs, skin, musculo-skeletal systems of cattle, buffaloes, horses, pigs, sheep, goats and pet animals.

· Diseases of new born animals

· Definition, etiology, clinical symptoms, pathogenesis, clinical biochemistry, clinical pathology, diagnosis, treatment, prevention and control of metabolic diseases (like: milk fever, ketosis, lactation tetany, downer cow syndrome, hypomagnesaemia) and nutritional deficiency diseases in domestic animals, pets and poultry.

· Incidence, etiology, epidemiology, transmission, clinical symptoms, pathogenesis, clinical biochemistry, clinical pathology, diagnosis, treatment, prevention and control of diseases caused by bacteria, viruses, chlamydia, rickettsia, protozoa, parasites and fungi in domestic animals, pets and poultry. 
· Definition, etiology, clinical symptoms, pathogenesis, clinical biochemistry, clinical pathology, diagnosis, treatment, prevention and control of diseases caused by physical and chemical agents.
· Diseases caused by allergy
· Diseases caused by undesirable inherited characters and unknown etiologies
· Health management and health record keeping in a herd/flock.
· Recent advances in research in veterinary medicine and new technologies in diagnosis, treatment and control of major diseases.
· Emerging diseases of livestock and poultry.
Reproduction and Reproductive Diseases

· Male and female reproductive system, organs and their development. Reproductive cycle of cattle, buffalo, sheep, goat, pig, poultry, pet animals and wild life species.

· Hormones of reproduction and their functions, application for reproductive management

· Infectious and non-infectious reproductive diseases of male and female animals: etiology, pathogenesis, symptoms, treatment, prevention and control. Eutocia and dystocia in females. 

· Role of nutrition in reproduction, deficiency related reproductive problems.

· Introduction to assisted reproductive technologies: artificial insemination and embryo transfer, semen collection, evaluation, processing and preservation, sperm pathology and associated diseases.

· Diseases transferable through semen and embryo

· Major reproductive disorders in cattle, buffalo, sheep, goat, pigs and poultry in Nepal.

· Current research focus in reproduction and reproductive diseases in Nepal and abroad.

Surgery and Radiology

· History and development of veterinary surgery, general surgical principles.

· Pre-operative and post-operative considerations, asepsis and antisepsis.

· Introduction to anesthesiology. Various anesthetics, their properties and applications

· Introduction to Radiology, its application in disease diagnosis and operations.

· Introduction to ultrasound imaging, importance, principles and application in veterinary practice.

· Major and minor operations: hemostasis, operation procedures, complications and their prevention

· Surgical infections, their prevention and management

· Fractures: types, complications and treatment. Healing of bones.

· Regional clinical surgery in relation to various conditions demanding surgical intervention

Research Methodology and Statistics:

· Introduction to Statistics: 

· Probability, frequency, mean, median, mode, standard deviation, standard    error, normal distribution, sampling theory, test of hypothesis, confidence intervals

· Students t test, Chi-square test, F test 

· Estimate of error- replication and randomization

· Randomized complete block design-layout, randomization, analysis of variance

· Two factorial experiment- randomization, layout and analysis of variance, interaction

· Comparison - pair comparison by least significant difference, group comparison-between groups, comparison within group, ANOVA. 

· Regression and correlation - simple linear and non linear, multiple linear and non linear; correlation

· Importance and use of statistics in bio-sciences research

· Introduction to sociology and veterinary extension

Laboratory Techniques for Disease Investigation 

· Specimens for disease investigation: collection, preservation, packing, storage, dispatching and processing

· Preparation of  reagents, media, sterilization procedures

· Recording, organization and storage, processing and analysis of laboratory generated data.

· Different techniques used for disease diagnosis and investigation

· Histopathological techniques

· Microbiological (bacteriological and virological) techniques

· Serological techniques

· Parasitological techniques

· Cell and tissue culture

· Biochemical techniques

· Molecular techniques

· Standardization of drugs, vaccines and reagents.

· Laboratory safety measures

· Introduction to biosecurity

· First aid treatment in laboratory accidents

· Laboratory equipment preparation and operation procedure

· Care and management of  laboratory animals 

V. General :

· Inception of Nepal agricultural Research Council. Its mandate, goals, objectives and organizational set up. NARC Act 2048 B.S. 

· Livestock sector in APP – brief introduction and projection

· Research prioritization and approach

· Current research programs and activities on livestock commodities 

· Recent five-year plans and agriculture in general and livestock sector in particular – priority focuses and achievements in terms of income generation and poverty alleviation.

· Recent Livestock statistics of Nepal – productivity status and contribution to AGDP from various species in terms of milk meat, draught power, wool and eggs

· Import and export situation of livestock and livestock products in Nepal.

· Major constraints on livestock production, marketing and expansion of livestock based industries

******************

Sample Question for Veterinary T-7

Part one: Multiple choice






Q1. Johne’s disease, a chronic debilitating disease of most of the domestic animals and wild ruminants is caused by

a. Corynebacterim pseudotuberculosis

b. Mycobacterium jejuni

c. Mycobacterium paratuberculosis

d. Mycobacterium bovis

Part Two: Short Objective Questions






Q.1 
What do you understand by cardiac output? 

Part three: Questions on state – of- the-art technologies:



Q 1.
What is PCR? Discuss its importance in diagnosis of diseases on farm animals.

Part Four: Problem solving long questions



Q 1.
The productivity and reproductive performance of goats of all the geographical regions of Nepal are below optimum due to health related constraints. Develop an outline of your approach and action to enhance the productivity of goats in terms of meat production in Nepal.

NARC related







Q 1.
Referring to tenth five-year plan and current needs of animal health service,  discuss how research on animal health will contribute to meet the overall objectives of  the NARC?
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