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PREFACE
Let me begin the book entitled, *Animal Husbandry and Veterinary Science’ in the
name of the Almighty Allah. “Animals are a gift to the human race by Allah- a gift
that humans seldom fully appreciate. Only now are we even beginning to
understand what a marvelous blessing animals truly are.” Trusting myself to
honorable name of Allahuta’ala I begin to write this book.
Let me begin by saying why | think that such a book is needed. Since the
publication of my book entitled, ‘Poshu Palon O Chikitsavidya’ first time in 1996,
followed by 2™ edition in 2001, concerned students and teachers asked me to write
this book in English. Recently a number of Veterinary faculties, colleges and even
University have been established in Bangladesh with a lot of limitations, especially
scarcities of experienced teachers, textbooks and practical training facilities. These
limitations have already made frustrations to the concerned students and class
teachers and eventually motivated me to write a comprehensive textbook for
Veterinary science. The marvelous opportunity obtained to serve as an expertise
teacher at ‘The Papua New Guinea University of Technology’ during the period
from 2005 to 2007, helped me to review the professional internet files which has
made possible to write an up-to-date manuscript for this book. The book is
basically structured as a comprehensive textbook which includes almost all the
subjects required for Veterinary graduate education.
In recent years, zoonoses and communicable diseases common to man and animals
have gained increasing attention worldwide. Human diseases that have their origins
in infected animals have highlighted the need for a better understanding of animal
diseases. The ease and speed of modern travel facilities the spread of diseases once
confined to specific geographic areas, as recently occurred with the widely
publicized Severe acute respiratory syndrome (SARS) epidemic. Animal migration
and trade pose a similar threat as was shown by the outbreaks in the United States
of West Nile fever and most recently monkey pox- two diseases not previously
known in the Western Hemisphere. Each of these examples lights the need for
accurate up-to-date information such as that presented in this book.
This edition, published for the first time in two volumes, cover, Volume and
Volume Il. Therefore, this book is an essential tool for Biologists, Parasitologists,
Microbiologists, Immunologist, Epidemiologist, Pathologist, Veterinarians,
Physicians and workers in public health and animal health and production



institutions as well as academician, researchers and students in these areas. All of
these groups will find, *Animal Husbandry and Veterinary Science’ to be an
invaluable addition to their collection of most consulted reference works.

I’m indebted to all those individuals who have contributed to the realization of this
publication. | especially acknowledge to the thousands of scientists who
contributed articles, photographs and illustrations in the internet, different books,
journals, thesis, manual, reports from which many essential information,
photographs and illustration have been used in this book. | had to face the problem
of balancing clarity of exposition with density of references. | was tempted to give
large numbers of references but was afraid they would have destroyed the
continuity of the text and may cause voluminous text as well. However, the special
features include 236 color photographs as well as other illustrations which alone
make it an enjoyable for reader.

Don’t worry if you don’t understand this book completely on the first reading. 1
didn’t understand it all on the first writing! Remember that this is not a book to
read once and put on a self. | hope you will find yourself referring to it again and
again for education, research and practices for design insights and for inspiration.

| wish to thank to my all academic and non-academic staff members and post-
graduate students of the Department of Medicine, BAU, Mymensingh for their
encouragement, and especially Dr. Muhamamd Jasim Uddin (Lecturer) who helped
me to make access about the current status of undergraduate education of the
different subjects in the Faculty of Veterinary Science, BAU, Mymesningh. |
express my appreciation to the hundreds of Veterinarians and Veterinary students
for their assistance and constant encouragement for writing this book. | will be
gratified if this book would fulfill a practical need for them.

Request !!

| do not hesitate to express that, despite of my all efforts and means to make the
text as accurate as possible but still there is likelihood of some errors in sorting
through many thousands of bits of information. Any concerned person who has
used this book and feels that it could be improved, please write to the author with
your comments and suggestions, so that the manuscript could be improved in the
next edition.

BAU Campus, Mymenisngh M. A. Samad, PhD
1% January 2008 Author
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¢ Examination of blood protozoa --------------------
¢ Lymph node needle biopsy

¢ Immunodiagnostic methods
® Radioimmunoassay
o Immunofluorescence assays
® [mmunoenzyme assay
® Precipitation test
e Agglutination test
® Haemagglutination test
e Haemgglutination inhibition test
e [ndirect (passive) haemaglutination test
e Complement fixation test

e Neutralization test
¢ Examination of blood
e Site of blood collection
® Methods of blood collection
® Preparation of blood smears
® Whole blood

¢ Blood plasma
® Blood serum

¢ Methods of blood examination
e Appearance and physical properties of blood --
® Haematocytology

e Erythrocytic index
® Morphology of erythrocytes
* White blood picture
e Differential blood count
¢ Bleeding time
e Clotting time

® Blood chemistry
¢ Examination of urine
® Collection of urine
® Methods of urine examination

® Physical examination of urine

e Chemical examination of urine
e Urinary pH
e Determination of Hb and myoglobin in urine --
e Determination of urinary glucose
e Determination of urinary ketone bodies
® Urinary constituents
e Examination of urinary deposit
® Bacteriological examination of urine
Mode of administration of drugs
 Principles of drug administration
® Procedure of external application
e Application of computer in Vet. clinical practice
General systemic states

® Toxaemia
® Body temperature
® Hyperthermia
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® Fever
e Hypothermia
® Stress
® Sudden death
¢ Dehydration
¢ Electrolyte imbalances
e Sodium imbalances
® Hyponatremia
e Hypernatremia
e Hypochloremia
® Potassium imbalance
e Hypokalemia
® Hyperkalemia
e Acid base imbalance
e Acidosis
o Alkalosis
e Water and electrolyte abnormalities
¢ Principles of fluid and electrolyte therapy
¢+ Pica
¢ ll-thrift
Diseases of the alimentary tract
¢ Structure of digestive tract
¢ Principle of alimentary tract dysfunction
+ Principles of diagnosis of alimentary diseases -
¢ Clinical examination
¢ Special examination
e Examination of oral cavity and pharynx
e Examination of oesophagus
e Examination of ruminant stomach
e Examination of the rumen
e Examination of the rumen fluid
e Examination of reticulum
® Examination of omasum

® Examination of abomasum
e Examination of intestine
e Examination of faeces

¢ Principles of treatment of alimentary diseases ----
¢ Diseases of the muzzle
¢ Stomatitis
¢+ Diseases of the tongue
¢+ Diseases of the pharynx
¢ Oesophagitis
¢ Esophageal obstruction (Choke) --------------------
¢+ Diseases of the fore-stomach of ruminants
e Simple indigestion
e Acute carbohydrate engorgement of ruminants -
® Ruminal tympany (bloat) -
® Traumatic reticulo-peritonitis
® \/agus indigestion
¢ Diseases of the omasum
¢+ Diseases of the abomasum
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o | eft-side displacement of the abomasum -------- 669
® Right-side displacement of the abomasum  ------ 671
e Abomasal impaction 673
e Abomasal ulcers 674
¢ Diseases of the intestine 675
e Enteritis 675
e Intestinal obstruction 678
e Intestinal accidents 678
® Gut-tie 679
® Equine colic 679
Diseases of the liver

® Major hepatic functions 682
e Bile and its functions 682
® Major hepatic dysfunctions  ----------=======m-mn=- 682
e Manifestation of liver diseases =~ ------------------ 683
® Principles of diagnosis of liver diseases =~ -------- 684
® Principles of treatment of liver diseases =~ -------- 685
® Hepatitis 685
® Jaundice 686
Diseases of the cardiovascular system

® Principles of circulatory failure = -----------e-m---- 691
¢ Manifestations of circulatory failure ------------ 691
¢ Principles of diagnosis of the diseases of CVS - 694
¢ Principles of treatment of diseases of CVS  ------ 696
¢ Diseases of the heart 696
¢ Myocardial diseases and Cardiomyopathy ------ 696
¢ Pulmonary hypertension heart disease ~ ----------- 698
¢ Cor pulmonale 698
¢ Valvular disease 698
¢ Endocarditis 700
¢ Pericarditis 702
¢ Diseases of the blood vessels ---------------=-=---- 704

¢ Arterial thrombosis and embolism ~ ------------ 704
Diseases of the blood & blood forming organs

¢ Haemorrhagic disease 705
¢ Peripheral circulatory failure = ------------------- 708
¢ Shock 708
¢ Water intoxication 711
¢ Edema 711
¢ Anemia 714
¢ Leukaemia 718
¢ Lekopenia 719
¢ Splenomegaly 119
¢ Diseases of the lymphatic system = -------------- 720
Diseases of the respiratory system

¢ Patho-physiology of respiratory system — ------- 721

¢ Principles of diagnosis of the respiratory diseases 722
¢ Principles of treatment of respiratory diseases - 729

¢ Principles of control of respiratory diseases --- 730
¢ Diseases of the upper respiratory tract ---------- 730
¢ Rhinitis 730

¢ Epistaxis and Hemoptysis ---------=========m-mm- 731
¢ Laryngitis, tracheitis and bronchitis = ------------ 732
¢+ Diseases of the lungs 733
o Atelectasis 733
® Pulmonary emphysema 734
® Penumonitis and Pneumonia ~ ------------------- 735
¢ Aspiration pneumonia 737
¢ Diseases of the pleura 738
e Hydrothorax and Haemothorax = ---------------- 738
® Pneumothorax 739
® Pleurisy (pleuritis) 740
Diseases of the urinary system
¢ Renal functions and efficiency =~ ----------------- 742
¢ Renal insufficiency and renal failure ------------ 742
¢ Manifestations of urinary tract diseases ---------- 743

¢ Principles of diagnosis of diseases of the UT -- 747
¢ Principles of treatment of diseases of the UT -- 751

¢ Diseases of the kidney 751
® Glomerulonephritis 751
e |nterstitial nephritis 752
® Embolic nephritis 752
® Pyelonephritis 753
® Renal ischemia and Nephrosis ~ ---------=------ 755
® Hydronephrosis 756
+ Diseases of the bladder and urethra ~ ------------ 756
o Cystitis 756
® Paralysis and rupture of the bladder ~ ------------ 758
¢+ Urolithiasis 759
Diseases of the musculoskeletal system (MSS)

+ Classification of diseases of MSS ~ --------------- 762
¢ Manifestations of musculo-skeletal diseases --- 762
¢ Principles of diagnosis of diseases of the MSS -- 762
¢ Diseases of the muscles 765
® Myasthenia 765
® Myopathy 765
® Myositis 765
¢+ Diseases of the bones 768
® Osteodystrophy 768
® Osteomyelitis 770
Diseases of the joints

e Arthropathy 771
e Arthritis and Synovitis 772
¢+ Diseases of the nervous system (NS)

¢ Principles of nervous dysfunction  --------------- 776
¢ Manifestations of diseases of the NS ------------- 776
+ Principles of diagnosis of the diseases of the NS - 781
¢+ Principles of treatment of diseases of NS -------- 786
¢+ Diseases of the brain 787
o Cerebral hypoxia 787
e Hydrocephalus 788
® Cerebral edema 789
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® Encephalitis
e Encephalomalacia
e Traumatic injury to the brain -------------------
® Brain abscess
e Coenurosis

¢ Diseases of the meninges
® Meningitis
¢ Diseases of the spinal cord
® Traumatic injury
® Spinal cord compression --------=-========------
® Myelitis
* Myelomalacia
¢ Diseases of the peripheral nervous system --

Diseases of the skin
¢ Anatomical and physiological consideration -

¢Terms used to identify skin diseases
¢ Principles of diagnosis of skin diseases
¢ Principles of treatment of diseases of skin  ---
¢+ Classification of skin diseases
¢ Diseases of the epidermis and dermis ----------
e Pityriasis or Dandraff
® Parakeratosis
® Hyperkeratosis
® Pachyderma

® Impetigo
e Urticaria
® Eczema
® Dermatitis
® Photosensitization
¢+ Diseases of the sub-cutis
® Anasarca (Subcutaneous edema) -------------
e Angioneurotic edema
e Subcutaneous emphysema
e | ymphangitis
e Subcutaneous haemorrhage
® Gangrene
® Subcutaneous abscess
¢ Other diseases
e Alopecia and hypotrichosis

+ Diseases of the hooves and horns
® Horns and its disorders
® Claws and its disorders
¢ Cutaneous neoplasms

¢ Congenital defects of the skin

Diseases of the sense organs
¢ Principles of diagnosis of eye diseases
¢ Principles of treatment of eye diseases
¢ Important diseases of the eye
¢ Conjunctivitis and kerato-conjunctivitis
¢ Diseases of the cornea

o Keratitis
e Ulcers of the cornea
e Corneal opacities
¢ Diseases of the iris and choroids
® |ritis
e Choroiditis
¢ Diseases of the lens
e Dislocation of the lens
e Cataract
¢ Principles of diagnosis of diseases of ears  ---
¢ Diseases of the ear
¢ Rope sore
¢ Gangrene of ear
¢+ Otitis

Zoo Animal Medicine

¢+ Classification of Vet. and Zoological Medicine
¢+ History of Zoo Veterinarian

¢+ Scope of zoological Medicine
¢ Requirements for Zoo Veterinarian -------------
¢+ Ethology (Behaviour of captive animals)-------
¢+ Restraint
¢+ Restraining of individual species of animals -

¢+ Delivery systems -
+ Adverse effects of restraint
¢ Immobilizing agents
¢ Stress
¢+ Principles of diagnosis of infectious diseases -
+ Epidemiological significance of the Zoo
¢+ Preventive medicine in the Zoo
¢+ Principles of zoo mammal nutrition
¢ Water
¢ Carbohydrates
¢ Fats
¢ Proteins

¢ Minerals
¢+ Vitamins
¢+ Role of pathology in Zoo Animal Medicine ---
¢ Zoonoses acquired from zoo animals & birds -
Reptiles

+ Classification of living reptiles
+ General biological characters of reptiles
+ Importance and uses of reptiles
¢+ Biological characters of the order Crocodilia -
¢+ Biological characters of the order Testudinata-
¢+ Biological characters of the order Squamata -
¢ Anatomy of snake integument
¢ Anatomy of snake skeleton

¢ Anatomy of the snake muscles
¢ Anatomy of the nervous system of snake ------
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¢ Structure of sense organs of snakes =~ ----------
¢ Anatomy of the digestive system  -------

¢ About poison fangs

# Circulatory system of reptiles ~ ------------
¢ Reproductive system of reptiles  ---------
¢ Urinary system of reptiles ~ --------------
¢ Respiratory system of reptiles = ------------

¢ Reptilian physiology
® Body temperature

® Fluid balance
e | ight

e Sloughing, shedding and ecdysis ---------------
¢ Reptilian feeds and feedings --------------------
¢ Anorexia in reptiles (snakes) — ------------

¢ Restraint of reptiles

¢ Sexing snakes

¢ Infectious diseases of reptiles ~ ------------

® Bacterial diseases

o Viral diseases

® Fungal diseases

® Parasitic diseases of reptiles ~ ------------

Marsupials

¢ Scientific classification =~ -------=-----emeemeev

¢+ Classification of Australian marsupials

¢ Biological data of marsupials =~ ------------

¢ About Kangaroos

¢ About Bandicoots

¢ About Cuscuses
¢ About Koalas

¢ Marsupial mole

¢ About opossums
¢ About possums

+ About wombats

¢ Tasmanian devil

¢ Restraining of marsupials ~ ----------------—---
¢ Bacterial diseases of marsupials ~ -------------

+ Viral diseases

¢ Fungal diseases

+ Parasitic diseases

Edentata (Xenarthra)
¢ Scientific classification

¢+ Biological data
¢ Anteaters

+ Sloths

¢ Armadillos
¢ Feeding and nutrition

¢ Restraint and handling of Xenarthra  -----------

+ Diseases of Xenarthra

Bats (Chiroptera)
+ Scientific classification
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¢+ Feeds and feedings 904
¢ Reproduction 905
¢ Physical restraint 905
+ Bacterial diseases 905
¢+ Viral diseases 905
¢ Parasitic diseases 906
¢ Systemic diseases 906
¢ Reproduction and Obstetrics ---------------------- 907
¢ Vampire bats 907
Rodent ( Rodentia)

¢ Types of rodents 909
+ Scientific classification 909
¢+ Information on some rodents  ---------------=---- 910
¢+ Biological data 910
¢ Feeding and nutrition 911
¢ Coprophagy 911
¢ Ecology, behavior and reproduction  ------------- 911
¢ Restraint 913
¢+ Diseases of rodents 913
Rabbits, Hares and Pikas (Legomorpha)

¢+ Biological characteristics 915
¢+ Scientific classification 915
¢ Leporidae (Rabbits & hares) — ------------m-mm-m- 916
¢ Ochotonidae (Pikas) 916
+ Rabbit coprophagy 916
¢+ Biological data of NZ white domestic rabbit --- 916
¢ Nutrition 916
¢ Ecology, behavior and reproduction  ------------ 917
¢ Restraint and handling 917
¢ Reproduction of rabbits 917
+ Rabbit diseases 918
¢+ Infectious diseases 918
¢+ Parasitic diseases 925
¢ Non-infectious diseases 927
Primata (Primate)

¢+ Scientific classification 930
¢+ Physical description 931
¢ Habitat --- 931
¢ Description of non-human primates ~ ------------- 931
¢+ Biological data 932
¢ Restraint of non-human primates (NHP) = ------- 932
¢ Methods of drug administration ~ ------------------ 933
¢ Principles of prevention of diseases of NHP --- 933
¢ Infectious diseases of NHP  -----------mmnmmmmmee 934
¢ Bacterial diseases 934
¢ Viral diseases 938
¢ General principles of prevention of viral diseases-946
¢+ Parasitic diseases 947
+ Nutritional deficiency diseases ~ ------------------ 950
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Carnivora

¢ Main characteristics
¢+ Life history and ecology
+ Scientific classification

+ Canidae and Felidae

¢ Biological data
¢ Scent glands ( Musk )
¢ Feeding and nutrition
¢ Diseases of carnivora

Proboscidea (Elephant)
¢ Scientific classification
¢ African elephant
¢ Asian elephant

¢ Anatomy

¢ Physiology
¢ Clinical data
¢ Husbandry
¢ Restraint and handling
+ Medication techniques
¢ Body weight determination
¢ Indications of illness
¢ Skin diseases
¢ Diseases of the feet
¢ Bacterial diseases
¢ Viral diseases
¢ Parasitic diseases
+ Nutritional deficiency diseases
¢ Reproduction and obstetrics
¢ Care of orphaned offspring

Perissodactylids
¢ Equidae
 Biological data
® Restraint
e Infectious diseases of equids
e Control of infectious diseases
® Parasitic diseases
® Non-infectious diseases
® Reproduction and Obstetrics
¢ Tapiridae

e Scientific classification
¢ Biological data

e [nternal anatomy of tapir

® Husbandry
® Feeds and feeding
® Restraint
e Clinical procedures
® Bacterial diseases

e Viral diseases

® Fungal diseases
® Gastro-intestinal disorders
® Respiratory diseases

e Skin and hoof diseases
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e Reproduction and obstetrics ~ ------------------ 988
+ Rhinocerotidae 988
e Scientific classification 988
e Biological data 989
e Hushandry 989
® Feeding and Nutrition 989
® Restraint and Handling 990
® Diseases of rhinoceroses 990
® Reproduction and Obstetrics  ------------------ 991
Artiodactyla (Atiodactylids)

¢ Classification 992
¢ Family: Suidae ( Swine) 992
e Feeds and feeding 992
® Restraint 993
® Diseases of swine 993
¢ Family: Tayassuidae (Peccaries) --------------- 993
® Management and feeding ~ ----------------------- 994
® Restraint and Handling 994
o |nfectious diseases 994
® Parasitic diseases 994

¢ Family: Hippopotamidae (Hippopotamuses) --994

¢+ Nile hippo 994
¢ Sweat blood 994
¢ Pigmy hippos 995
¢ Husbandry and feeding 995
¢ Restraint 995
¢+ Diseases of hippos 995
¢ Family: Camelidae 996
® Restraint 997
® Diseases of the camelids 997
e Infectious diseases 998
® Parasitic diseases 999
e Camel reproduction and obstetrics ------------- 1002
¢ Family: Cervidae (deer)  ----------------m-mmmo- 1003
e Scientific classification 1003
® Anatomy 1004
® Husbhandry and feeding 1004
® Restraint and handling 1004
® Predators 1004
® Reproduction and Obstetrics  ------------------ 1004
® Bacterial diseases 1005
e Viral diseases 1008
% Colored photographs (No. 97 — 144) -------- 1009
® Parasitic diseases 1017
e Non-infectious diseases = ---------=========m-- 1017
¢ Family: Giraffidae 1018
e Scientific classification 1018
® Husbhandry and feeding 1018
® Restraint 1019
o |nfectious diseases 1019
® Parasitic diseases 1019
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¢ Okapi medicine
® Restraint
e Infectious diseases
® Parasitic diseases

® Organic disorders

® Pediatrics and neonatal diseases --------------------
e Maternal neglect and trauma ~ -----------=-=----m-o-
o |nfectious diseases of neonates ~ --------------------

e Reproduction
® Pregnancy diagnosis

® Parturition and dystocia
¢ Bovidae

o Classification

® Diseases

¢ Sheep and goats

® Diseases
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