
M.Sc. (Med.) Entrance Examination 

GROUP- D (B.V.Sc. and A.H.) 

 
 

ANATOMY 

    34 questions 

 
 

(1) History of Genetics. Chromosome numbers and types in livestock and poultry. Mitosis, Meiosis 
and gametogenesis. Overview of Mendelian principles; Modified Mendelian inheritance: gene 
interaction; multiple alleles; lethals; sex-linked, sex limited and sex influenced traits; linkage 
and crossing over, Mutation, Chromosomal aberrations; Cytogenetics, Extra-chromosomal 

inheritance. Gene concept -classical and molecular. Population genetics: Genetic structure of 

population: Gene and genotypic frequency: Hardy -Weinberg law and its application; Forces 
{eg Mutation, migration, selection and drift) changing gene and genotypic frequencies.  
 
Quantitative genetics: Nature and properties; Values and means. Components of phenotypic 
and genotypic variance; Concept of genotype and environment interaction, Resemblance 
between relatives; Heritability, repeatability, genetic and phenotypic correlations. 

 
 (2) General Histology: Structure of animal cell and basic tissues and their functional activity. 

Epithelia and their modifications. Connective tissue and its components including blood and 
bone. Muscular tissue types and their functional peculiarities. Neuron, nerve fibre and 
ganglion.  
 

Systemic Histology: Study of microscopic structure of the organs of digestive, respiratory, 

urinary, reproductive, nervous and cardiovascular systems, sense organs, endocrines and 
lymphoid organs, of domestic animals and birds.  
 
Embryology: Gametogenesis, fertilization, cleavage, gastrulation, and the development of 
foetal membranes in birds and mammals. Structure and types of mammalian placenta. 
Development of the organs of digestive, respiratory, urogenital, cardiovascular, nervous and 
locomotor system and organs of special sense and endocrine glands. Fetal circulation. 

 
Parasites and parasitism. Types of Parasitism. Commensalism, symbiosis and predatorism, 
Types of hosts: Final and Intermediate hosts, paratenic hosts and reservoir hosts, natural and 
unnatural hosts. Host- parasite relationship; mode of transmission of parasites and methods of 
dissemination of the infective stages of the parasite. Parasite specificity in relation to species, 
breed, sex and location. Tissue reactions caused by parasites to the host. Resistance of hosts 

to parasitic infections/infestations. Immunity against parasitic infections. Standardized 
Nomenclature of Animal Parasitic Diseases (SNOAPAD). General description of helminth 
parasites affecting domestic animals and birds.  
 
Classification of helminths. Characteristics of phylum (Platyhelminthes, Nemathelminthes and 
Acanthocephala). Salient morphological features of diagnostic importance. Life cycle of the 
helminths in relation to transmission, pathogenesis, epidemiology, diagnosis, general control 

measures of following helminthes of animals and birds.  
 
Trematodes: Liver flukes (Fasciola, Dicrocoelium and Opisthorchis), intestinal flukes 
(Fasciolopsis), blood flukes (nasal schistosomosis), cercarial dermatitis (Schistosoma and 
Ornithobilharzia), visceral schistosomosis (S. spindale, S. indica, S. incognitum), 
Amphistomes/immature amphistomosis (Paramphistomum, Cotylophoron, Gastrothylax, 

Gastrodiscus, Gigantocotyle, Gastrodiscoides, Pseudodiscus), Lung flukes(Paragonimus) and 

oviduct flukes (Prosthogonimus),their importance in the diagnosis.  
Cestodes: Metacestodes (bladder worm), Ruminant tape worms (Moniezia. Avitellina, Stilesia), 
Dog tape worms (Dipylidium, Taenia, Multiceps and Echinococcus), Equine tape 
worms(Anoplocephala, Paranoplocephala), Poultry tape worms (Davainea, Cotugnia, 



Raillietina, Amoebotaenia) and Broad fish tape worm (Diphyllobothrium), Dwarf tape worm 
(Hymenolepis).  
 
Nematodes: Ascaris, Parascaris, Toxocara, Toxascaris, Ascaridia, Heterakis and Oxyuris. 

Bursate Worms (Strongyloides, Strongyles, Chabertia, Syngamus, Oesophagostomum), Kidney 
worms (Stephanurus, Dioctophyma), Hook worms (Ancylostoma, Agriostomum, Bunostomum, 
Trichostrongylus, Ostertagia, Cooperia, Nematodirus). Stomach worms (Haemonchus, 
Mecistocirrus). Tissue round worms (Habronema, Thelazia, Spirocerca, Gongylonema). Filarial 
worm Dirofilaria, Parafilaria, Onchocerca, Setaria, Stephanofilaria). Lung worms (Dictyocaulus, 
Mullerius and Protostrongylus). Guinea worms (Dracunculus). International regulations for 
control of different helminthic diseases. 

 
 (3) Introduction and history of Microbiology. Morphology, structure, growth and nutrition of 

bacteria.Classification and nomenclature of bacteria. Sources and transmission of infection. 
Pathogenicity, virulence and infection. Resistance and susceptibility of host bacteraemia, 
septicaemia, toxaemia. endotoxins and exotoxins; Bacterial genetics. Plasmids, Antibiotic 
resistance.  

 
Introduction, morphology, growth, nutrition, reproduction in fungi, Classification of fungi. 
Introduction to viruses: General properties, Replication, Cultivation and Purification of viruses. 
Cell-Virus interactions. Viral genetics. Interferon, 

 
 (4) Gross morphological and topographical study of various organs of digestive, respiratory, 

urinary, male and female reproductive, lymphatic and endocrine systems, Pleura and 

Peritoneum in Ox Buffalo as type and their comparison with that of Sheep/Goat, Pig, Horse, 
Dog and Fowl.  
 

Different Terminology used in applied Anatomy. Palpable Anatomical body structures and their 
use in health and disease 
 

(5) Introduction and general description to protozoa and their development. Differentiation from 

protophyta, bacteria and rickettsia, Classification. Life cycle in relation to transmission, 
pathogenesis, diagnosis and control of protozoa of veterinary importance.  
 
Kala azar (visceral) and cutaneous leishmaniasis, Animal trypanosomosis (Surra), 
trypanosomosis (due to African Trypanosoma) in cattle and man.  
 

Bovine and avian trichomonosis, black head in turkeys (Histomonas), Bovine amoebae 
(Entamoeba) and Batantidium, Giardia sp, Coccidia and coccidiosis of poultry and animals. 
Cryptosporidiosis, Cyst forming coccidian (Toxoplasma, Sarcocystis), Neospora (Neospora 

caninum). Malaria parasite of animals and poultry (Plasmodium and Haemoproteus), 
Piroplasmosis (Babesia), Theilerosis (Theileria), Recent developments in protozoan vaccines 
for field use. International regulations for control of different protozoan diseases 

  



BIOCHEMISTRY 

33 Questions 
 

(1)  Scope and importance of biochemistry. Structure of biological membranes and transport 
across membranes. Donnan membrane equilibrium. Dissociation of acids, pH, buffer systems, 
Henderson-Hasselbalch equation.  

 
Biochemistry of carbohydrates: Biological significance of important Monosaccharides (ribose, 

glucose, fructose, galactose, mannose and amino sugars), Disaccharides (maltose, isomaltose, 
lactose, sucrose & cellobiose), Polysaccharides, (starch, dextrins, dextrans, glycogen, 
cellulose, insulin, chitin), and Mucopolysaccharides including bacterial cell wall 
polysaccharides.  

 
Biochemistry of lipids: Properties and biological significance of simple, compound and derived 

lipids and lipoproteins. Structure and functions of prostaglandins. Chemistry of bile and bile 
acids.  
 
Biochemistry of proteins: Structure, properties and biological significance of proteins. Amino 
acids: classification and structure of neutral, basic and acidic amino acids. Properties of amino 
acids: amphoteric nature, optical activity, and peptide bond formation. Chemical reactions of 
proteins.  

 
Biochemistry of nucleic acids: Chemistry of purines, pyrimidines, nucleosides and nucleotides. 
Biological significance of nucleosides & nucleotides. Structures and functions of 
deoxyribonucleic acid (DNA) and a typical ribonucleic acid (RNA) 
 

(2) Enzymes: Definition and classification, EC numbering of enzymes. Coenzymes, cofactors & iso-
enzymes. Properties: Protein nature, enzyme-substrate complex formation, modem concept of 

the active center of enzyme. Specificity of enzyme action: Substrate specificity, group 
specificity, stereo or optical specificity. Factors influencing enzyme action: Effects of 
temperature, pH, concentration of substrate and enzyme.  
Enzyme units: International Units, katal, turnover number & specific activity.  
Enzyme inhibition: Competitive, non-competitive, uncompetitive inhibition & suicidal inhibition. 
Allosteric enzymes.  

Biological oxidation: Enzymes and coenzymes involved in oxidation and reduction viz. 
Oxidoreductases, oxidases, oxygenases, dehydrogenases, hydroperoxidases & cytochromes. 
Respiratory chain/ electron transport chain, oxidative phosphorylation, inhibitors, uncouplers 
and other factors influencing electron transport chain.  
Carbohydrate metabolism: Glycolysis, Kreb's cycle, glyoxylate cycle, HMP shunt, 

gluconeogenesis, Cori cycle, glycogenesis, glycogenosis, hormonal control of carbohydrate 
metabolism & regulation of blood sugar Bioenergetics of carbohydrate metabolism  

 
Lipid metabolism: Bete oxidation of fatty acids, ketone body formation, biosyntheses of fatty 
acids, triacylglycerol, phospholipids & Apoprotein metabolism. Bioenergetics of 
lipidmetabolism.  
Protein metabolism: Biosynthesis and degradation. Deamination, transamination and 
decarboxylation of amino acids. Ammonia transport and urea cycle Nucleic acids: Metabolism 
of purines and pyrimidines. DNA & RNA biosynthesis. Integration of metabolism. Metabolic 

functions of macro and micro nutrients, Metabolic functions of lipid and water soluble vitamins. 
Uses of isotopes in metabolic studies.  

 
 
(3) Concepts in Veterinary and Medical Immunology. Immune system: organs, tissues and cells.  

Types of immunity. Development of humoral and cellular immune responses.  

Antigens: definition, specificity, types and factors affecting immunogenicity, blood group 
antigens. Antibodies: Structure, properties and function of different classes of 
immunoglobulins, Site, mechanism and theories of antibody production, Monoclonal 
antibodies.  



Major histocompatibility complex, Complement system; Cytokines: Major types and functions. 
Serological reactions: Agglutination, precipitation, haemagglutination; Phagocytosis, opsonic 
index, cytolysis; Complement fixation, neutralization, toxin and antitoxin reaction, 
immunofluorescence; Hypersensitivity: classification and mechanism of induction.         

Autoimmunity and immunotolerance. Immunisation of animals. Biologicals: Role of 
conventional and modem vaccines in immunoprophylaxis. Adjuvants. Quality control of 
biological 

 
(4) Definitions, basic concepts and scope of animal biotechnology. Recombinant DNA.technology. 

Gene cloning, vectors and expression vectors. Transformation and transfection. Polymerised 
chain reaction (PCR), construction of genomic library and cDNA library. DNA sequencing. 

Principles of transfer of nucleic acids and proteins (Southern, Northern and Western blotting), 
Nucleic acid hybridization, DNA probes and DNA fingerprinting.  

Biotechnological application in animal improvements:  
Embryo biotechniques, in-vivo and in- vitro embryo production and preservation, sexing, 
micromanipulation and cloning, transgenic animal and biopharming. Mapping of genome and 
genome sequencing. Marker assisted selection. Gene banking. Nutritional biotechnology 

including bioconversion of lignocellulose, genetic manipulation of microbes for improved feed 
utilization and health. Animal tissue culture, transformation and cell lines, tumor markers and 
acute phase proteins  
Molecular diagnosis including PCR and DNA probes. Hybridoma and monoclonal antibodies. 
New generation vaccines: Subunit recombinant and recombinant vectored vaccines 
Fermentation process and technologies for milk, meat and leather. Ethics arid regulatory 
issues in Biotechnology. IPR. Bioinfomnatics 

 
 

  



PHYSIOLOGY 

33 Questions 
 
(1) Introduction to Blood; Properties of blood as a body fluid, metabolism and fate of R.B.C; 

Hemoglobin-chemical structure, synthesis, physiological functions, derivatives of hemoglobin; 
Anemia; Plasma proteins, lipids -origin and function; Coagulation mechanisms and regulation 
of haernostasis; fibronolysis; anticoagulation mechanism. Blood pH, Wood volume and their 
determination. Osmotic fragility, erythrocyte sedimentation rate, haemtocrit and haemolysis; 

Leucocyte- phagocytic and immunogenic functions.  
 
Heart- morphological characteristic, systemic excitability conduction & transmission processes. 
Cardiac Cycle:-Regulation of cardiac output; coronary circulation; properties of pulse; 

metabolism & energetic of working myocardial cell, extrinsic and intrinsic regulation; ECG and 
its significance in Veterinary Sciences - Echocardiography.  

Haemodynamics of circulation, circulatory mechanics, resistance to flow, vasoconstriction, 
nervous and circulating fluid volume controls of blood pressure, neurohormonal control of 
vascular smooth muscle. Circulatory controls- shock stresses, regional and fetal circulations. 
Capillary exchange, control of blood pressure. Adjustments of circulation during exercise.  
Kidney:- Functional morphology of nephron, factors determining filtration pressure, 
determination of glomerular titration rate (GFR) and renal plasma flow -Reabsorption 
mechanisms for glucose, protein, amino acids, electrolytes; ammonium mechanism, 

glomerulotubular balance, methods of studying renal functions; urine concentration; 
micturition, uraemia. Fluid, water balance, fluid therapy, dehydration, water concentration 
mechanisms. Acid base balance and H+ regulation, correction and evolution of imbalances, 
total osmotic pressure, potassium balance, electrolyte and water imbalances, thirst Formation 
and excretion of urine in Birds.  

Cerebrospinal fluid, synovial fluids -composition, formation and flow; Joints. Regulations of 
bone metabolism and homeostasis. 

 
(2)  Muscle Physiology- basic muscle unit characteristic-electrical phenomenon in muscle cell -

Membrane potential ionic basis of resting membrane potential, muscle action potential, 
excitation and propagation of impulse characteristics- latent period refractive ness, threshold 
level-all & none characteristics - contractile mechanism- excitation -contraction coupling-
neuro-muscular transmission, types of muscle contraction, phenomenon of fatigue, rigor 

mortis 
 

Organization of nervous system- Mechanism of information processing, hierarchical control. 
Major functional system- sensory, consciousness, emotion, motor and visceral control and 
basic functional unit - neuron structure, type- functional characteristics of sub-units of neuron. 

Membrane potential- ionic basis of resting membrane potential (RMP) nerve action potential, 
excitation and propagation of impulse characteristics- latent period -refractive ness, threshold 

level-all & none characteristics. Degeneration and regeneration of nerve fibre. Synaptic and 
junctional transmission.  
 
Functions of nervous system-reflexes-control of posture and movements, autonomic nervous 
system and visceral control. Neurotransmitter wakefulness, sleep cycle. Higher function of 
neurons system -learning memory. Familiarization with common equipments used in 
neurophysiology (oscilloscope, electroencephalography, machine stimulators etc).  

 
Sense organs and receptors physiology of special senses - EYE: functional morphology, 
nourishment and protection neural pathway, receptors - optics, ocular muscles and 
movements, photochemistry, eye defects and eye examinations (as an aid to clinical 
evaluation). EAR: Physiology of hearing and common hearing impairment. Vestibule 

apparatus. Physiology of Olfaction and Taste.  

 
Morphological characteristic of monogastric and poly gastric digestive system. Prehension, 
rumination; daefecation, vomition; regulation of secretory function of saliva, stomach, 
intestine, pancreas; bile secretion; hunger, appetite control, developmental aspects of 



digestion; luminous, membranous and microbial digestion in rumen and intestine; 
permeability characteristics of intestine, forces governing  
absorption, control intestinal transport of electrolyte and water, enzymatic digestion in 
monogastric and fermentative digestion in rumen, modification of toxic substances in rumen 

Functional morphology of respiratory apparatus. Mechanics of breathing. Transport of blood 
gases, foetal and neonatal oxygen transport, dissociation curves, pressures, recoil tendency, 
elasticity, surfactants, pleural liquid, compliance, exchanges of gases in lungs and tissues, 
neural and chemical regulation of breathing, diffusion, perfusion, hypoxia. Frictional resistance 
to air flow, airways smooth muscle contraction, respiratory muscle work, panting, adaptation 
of respiration during muscles exercise high attitude hypoxia, Non-respiratory lung functions. 
 

(3) Hormone cell interaction, sub-cellular mechanisms-metabolism of hormones-methods of study 
of endocrine system; Receptors- mechanism of regulation; Chemistry of hypothalamo -

hypophyseal hormones, target organ, pineal, thyroid, thymus, pancreas, adrenal, 
prostaglandins, hormones of calcium metabolism, disorders, rennin-angiotensin system, atrial 
natriuretic factors, erythropoietin, GI hormones, pheromones.  
Genetic & endocrine control of gonadal development modification of gonadotrophin release, 

ovarian functions, follicular development dynamics, endocrine and receptor profiles, sexual 
receptivity, ovarian cycle, post partum ovarian activity, ovum transport, capacitation, 
fertilization, reproductive cycles in farm animals- hormones present in the biological fluids 
during pregnancy and their uses for the diagnosis of pregnancy -maternal foetal placental 
participation in pregnancy & parturition, immunology of gestation, preparturient endocrine 
events.  
Spermatogenic cycle and wave- function of Sertoli cell-leydig cell- semen -composition-

evaluation; Testosterone - function and regulation - cryptorchidism. Puberty -photoperiod- 
uses of androgens, progestogens, estrogens.  
Functional and metabolic organization of mammary glands -structure and development; effect 

of estrogens and progesterone; hormonal control of mammary growth; lactogenesis and 
galctogenesis; biosynthesis of milk constituents- secretion of milk, mastitis and metabolism, 
prolactin and mammary tumours.-lactation cycle.  
Biochemical and genetic determinants of growth, regulation of growth, metabolic and hormone 

interactions, factors affecting efficiency of growth and production in ruminants and single 
stomach animals. Growth in meat producing animals & birds, growth curves. Recombinant 
gene transfer technologies for growth manipulation- advantages and limitations. Protein 
deposition in animals and poultry.  
Heat balance, heat tolerance, hypothermia, hyperthermia, thermo-regulation in farm animals, 
role of skin, responses of animals to heat and cold, fever, body temperature and hibernation. 

Temperature regulation in birds.  
Climatology -various parameters and their importance. Effect of different environmental 
variables like temperature, humidity, light, radiation, altitude on animal performance. 

Acclimation, acclimatization -general adaptive syndrome. Clinical effect on endocrine -
reproductive function, circadian rhythm.  
Neurophysiology of behaviour, types of behaviour, communication, Learning and memory, 
behavioural plasticity. 

 
 

 


