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disease processes.
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on ‘Concretions' has been added.

* Also, in view of the VCI syllabus, a new sub-topic ‘Avian Inflammation’ has been

added in the chapteron ‘Inflammation’.

+ Themain points are givenin bold type.

* Inthe Index, in case of more page numbersfor the sametopic, the number

that covers the main discussion is shownin bold.

As the book deals with basic pathology,it will be very useful for medical and dental

students.
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Preface to Second Edition
The widespread popularity of the first edition, both with studentsand teachers, has prompted me to bring out this Second Edition. I dohope this edition proves equally useful andis received with the same
fervour.

Since thefirst edition was published in 1995, there have been furtherspectacular advances in our understanding of the molecularmechanisms involved in the pathogenesis of disease processes. Thisaccelerating pace of knowledge necessitated revision and updatingof the book. The second edition has been extensively revised andmost chapters are completely rewritten. As such, it contains the latestinformation onmolecular pathology, The changesinparticular include:
e An effort has been made to incorporate the most recent

information on the molecular mechanisms of disease processes.
For an easy grasp of the complicated molecular mechanisms, a
large numberofillustrations have been added, 79 in all, in the
form of flow charts, line diagrams, and diagrammatic
representations of pathological processes,
Keeping in view the Veterinary Council of India (VCI)’s syllabus,a new chapter on ‘Concretions’ (Chapter 12) has been added.
Also, in view of the VCI syllabus, a new sub-topic ‘Avian
Inflammation’has been addedin the chapter on ‘Inflammation’
(Chapter 4).

The main points are given in bold type.
In the Index, where there are more page numbers for the same
topic, the numberthat covers the main discussionis shownin
bold.

As the book deals with basic pathology,it will be very useful formedical and dental students.

I am grateful to Mr. Suneel Gomber, Manager, International Book
Distributing Co., Lucknow,for the publication of this book. I extend
my sincere thanks to Dr. Madhu Swamy for going through thetypescript. Dr. Priti Mishra checked the index, while Mr. Anand
Parmar and Mr. Vijay ParmarofJabalpur Graphics were most generousin extending help relating to computer and other work, I am thankful
to them all. I amespecially grateful to my wife Nita and eldest brotherAmrit Lal Vegad for the moral support andfor their faith in me and
my task,

J. L. Vegad 



Preface to First Edition
Recent years have witnessed explosion of knowledge in molecular
biology, and consequent thereupon, in the field of molecular
pathology. The study of pathology is no longer confined to
morphological alterations. Molecular mechanisms involved in the
pathogenesis of diseases are being continuously unraveled. No area
of pathology has remained untouched by the molecularstrides. Since
‘this book deals with General Pathology, that is, study of the basic
pathological processes, an attempt has been madeto bring out the
most recent concepts of molecular mechanisms. For, it ig the
conceptualization of the underlying principles that is paramountin
laying the foundationsof systemic pathology, and in fact, medicine
as a whole.

The book is intended for both undergraduate and postgraduate
students. The undergraduate may,at places, find thetest a little too
extensive. They are advised to skip these portions. However, should
they find the new information rewarding, the idea is to makeit readily
available at one place. I only hope I could succeed in transmitting the
excitement of the remarkable insights gained into the biomolecular
origins of disease processes.

The complex mechanisms have been explained in a simplified way
using line diagrams, so thatthey are readily understood. Also, before
dealing with the pathogenetic mechanisms, physiological, biochemical,
and other related aspects have been briefly reviewed, for an easy
comprehension of the subject. Thus, discussion of free radical
mediation ofcell injury is preceded by a consideration of whatfree
radicals are; or that of mechanisms of healing by an examination of
extracellular matrix, or a discussion of thrombosis by a brief
consideration of haemostatic mechanisms.

Anotherfeature of the bookis that, wherever considered appropriate,
aspects of human pathology have been narrated side by side. The
text will therefore act as a useful exercise in comparative pathology.
As suchthe book may serve as a good reference for medical, dentistry,
and zoology students. In fact, it should prove useful to workersin all
branchesofscience who wish to learn aboutthe basic disease processes.
I am grateful to Dr. S. K. Ranjhan who encouraged meto write thisbook and to Shri C. M. Chawla of Vikas Publishing Houseforitspublication.It is a pleasure to acknowledgethe help of my colleagues 



- Dr. A. K. Katiyar, Dr. H. K. B. Parekh, Dr. R. G. Dhawedkar and
Dr. B.C. Sarkhel - for their many contributions. Finally, my deepest
gratitude to members of my joint family for their patience and
understanding. I am especially grateful to my wife Nita and myeldest
brother Amritlal Vegad for the moral support, and for their faith in
me and mytask.

J. L. Vegad,
Departmentof Pathology,

College of Veterinary Science & A.H.,
Jabalpur - 482001

Abbreviations

Anno Domini

Antibody-dependentcell-mediated cytotoxicity

Before Christ

B-cell receptor

Basement membrane

Cluster of differentiation

Cytotoxic T- cell

Disseminated intravascular coagulation

Delayed-type hypersensitivity

Eosinophil chemotactic factor

Extracellular matrix

Epidermal growth factor

French

Fibroblast growth factor

Greek

Interferon

Immunoglobulin

Interleukin

Increased vascular permeability

Latin

Lipopolysaccharide

Leukotriene

Lipoxin

Membrane attack complex

Major histocompatibility complex

Millimetre (thousandth part of a metre)

Mononuclear phagocyte system 



Micron /micrometre (one millionth of a metre)

Neutrophil chemotactic factor

Natural killer cell °

Nanometre (onebillionth of metre)

Nitric oxide

Platelet activating factor

Platelet-derived growth factor

Prostaglandin

Prostacyclin

Receptor, e.g., IL-2R

T- cell receptor

Transforming growth factor

Tumournecrosis factor

Thromboxane

Vascular endothelial growth factor

von Willebrad factor

Chapter 1

Chapter 2

Chapter 3

Chapter 4

Chapter 5

Chapter 6

Chapter 7

Chapter 8

Chapter 9

Chapter 10

Chapter 11

Chapter 12

Chapter 13

Chapter 14

Chapter 15
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Granulomatous inflammation (Chapter 4) is a distinctive form
of mononuclear inflammation. It is usually produced by relatively
slowly dividing infectious agents (e.g., Mycobacterium tuberculosis,
fungi), and byagents ofrelatively large size (e.g., schistosome eggs).
Granulomatousinflammation almost always reflects a cell-mediated
immune reaction (Chapter 9).

3, Necrotizing inflammation: Clostridium perfringens and other
organisms that secrete very strong toxins causesuch rapid and severe
tissue damagethat cell death is the mainfeature. Because so few
inflammatory ceils are involved, these lesions resemble infarcts, with
disruption or loss of basophilic nuclear staining and preservation ofcellular outlines. At times, viruses also cause necrotizing inflammationwhencell damage is widespread andsevere.

4, Cytopathic-cytoproliferative inflammation: These reactions
are usually produced by viruses, and are characterized by damageto
individual cells, withlittle or no inflammatory response. Someviruses
while replicating within cells make viral aggregates that are seen asinclusion bodies(e.g., Negri bodies in rabies) or induce cells to fuseand form polykaryons (multinucleate cells, e.g., with herpesvirus).Focal cell damage may cause epithelial cells to formblisters (e.g.,
chickenpox virusin humans). Viruses can also cause epithelial cells toproliferate and take unusual forms (e.g., warts in animals induced by
papillomaviruses), Finally, viruses can cause dysplastic changes and
cancers in epithelial cells and lymphocytes (see ‘dysplasia’),

5. Chronic inflammation: The final common pathway of many
infectionsis chronic inflammation, which maylead either to complete
healing or to extensive scarring (fibrosis).

A

Abrachia, 542
Abrachiocephalia, 542
Abrasion, 501
Abscess,156

sterile, 157
Acanthosis nigricans,50
Acquired immunodeficiency
syndrome(AIDS), 464
Acrania, 542
Activation-induced cell death, 441
Acute,

cellular swelling, 28
chronic inflammation, 167
phase proteins, 172
radiation syndrome, 511
serum sickness, 426

Adactylia, 542

Adaptation(s), 19, 20
cellular, 19
definition, 19
pathological, 267
physiological, 267

Addition products, 294
Adenocarcinoma, 279, 373, 378, 380,
383

of cow uterus, 381
Adenoma,279, 379

adenomatous polyps, 380
follicular, 387
hepatocellular, 391
intrahepatic bile-duct, 392
livercell, 391
of adrenal cortex, 386
of sebaceousglands of dogs, 385
papillary, 380
polypoid, 380

Adenosine diphosphate (ADP), 230,
233, 237, 238
Adenoviruses, 314
Adherenceproteins, 556
Adhesion(s), 130

defects in, 146

Index
Bold numbersindicate main discussion

molecular mechanisms-of, 130
molecules, 130

on cancercells, 338, 340

of leukocytes, 112, 146

of platelets, 231, 232
Adhesive glycoproteins and
integrins, 212

fibronectin, 212
integrins, 213, 214

laminin, 213
Adiposity, 47
Adrenal medullary tumours, 386
Adreno-cortical adenoma, 386
Adreno-cortical carcinoma, 386
Aetiology, 2, 4
Agammaglobulinaemias, 458
Age,as intrinsic cause, 5
Agenesia, 542
Agenesis, 542
Agnathia, 542
Albinism, 50
Alkali disease, 494
Allergens, 417
Allergy, eosinophilia, 149
Alpha-foetoprotein, 350
Amelia, 542
Amyelia, 542
Amyloid, 97

amyloid associated (AA), 98
amyloid light chain (AL), 98
beta-pleated sheet structure, 98
chemical nature, 98

physical nature, 97
staining, 103

Amyloidogenic potential, 100
Amyloidosis, 96

aetiology, 99
classification, 99
harmfuleffects, 102

in humans, 100
macroscopic appearance, 102
microscopic appearance, 103
occurrence, 99 
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of kidney, 103
of liver, 102

of pancreas, 103
of spleen, 102
pathogenesis, 101

primary, 99
reactive systemic, 100

secondary, 99, 100

systemic light chain, 367

Anaphylactic-type hypersensitivity
reaction, 415

clinical manifestations, 420

comparison in various
species, 421
local, 420, 421
mediators of, 419

pathogensis, 417
systemic, 420

Anaphylatoxins, 127, 419, 427

Anaphylaxis, 415, 416
Anaplasia, 282
Anasarca, 254

’ Andreas Vesalius, 10

Anencephaly, 542
Anergy, 441
Aneuploidy, 530
Aneurysm, 243

Angiogenesis, 187, 336

Anomalies, 539, 336

arrest of development, 542 «

classification, 542

displacements during
development, 543
excess development, 543
fissures, 542

fusion in paired organs, 543
in autosomal chromosomes, 532

in development, 542
in sex chromosomes, 532

Anophthalmia, 542
Anophthalmos, 542
Anthracosis, 42, 62

Antibody-dependentcell-mediated
cytotoxicity, 425
Antibody-dependent hypersensitivity
reaction, 422

complement-dependJent reactions,

«dd

423
drug reactions, 424
haemolytic disease of the
newborn, 424,

hypersensitivity to infectious
diseases, 425

Antibody-mediated cellular
dysfunction, 425
Antibody response, 409
Anticoagulant mechanisms, 234

Antigen-presenting cells, 397
Antioxidant, 475
Antiproteases, 119
Antithrombin III, 235
Antithrombotic properties of
endothlium, 299
Anti-tumour effector mechanisms, 345

Antonio Benivieni, 10

Antony van Leeuwenhoek, 11

Aplasia, 267, 268, 542
Apoferritin, 51

Apoplexy, 227
Apoptosis, 20, 75, 314, 439

mechanisms, 78

morphological features, 76
specific examples, 83

Apoptotic bodies, 76, 77

Arachidonic acid metabolites, 114
leukotrienes, 114
lipoxins, 114
prostaglandins, 114

Argyrosis, 64

Aristotle, 9

Arsenic, as carcinogen, 293

Arthusreaction, 428

Asbestos, as carcinogen, 293

Asbestosis, 64
Ascites, 254

Astrocytoma, 371
Atopy, 421
Atrophy, 267, 269

aging, 269
angiotrophic, 270
as an adaptive response, 19, 270
biochemical mechanisms, 270

brown, 51, 271

denervation, 269

564

disuse, 269
endocrine, 270
neurotropic, 269
physiological, 269
pressure, 270
senile, 269
starvation, 269

Autocoids, 114
Autoimmune

encephalitis, 446
haemolytic anaemia, 449

muscle disease, 451

myelopathy, 447
nephritis, 448
polyneuritis, 447

polyarthritis, 453
thrombocytopaenia, 450
thyroiditis, 446

Autoimmunediseases, 437
endocrine disease, 446
in domestic animals, 446
mechanisms, 442
muscle disease, 451

neurological disease, 446

ocular disease, 447

reproductive disease, 447
single organ, 445, 446
skin diseases, 447
systemic diseases, 451

Autoimmunity, 437

genetic factors in, 445
infection and, 445

Autolysis, 69, 89
Autophagic vacuole, 38, 271
Autophagolysosome, 38
Autophagy and lysosomes, 38
Autopsy, 4

Autosite, 545
Avian inflammation, 176
Axial stream/column, 112, 130, 236
Azo dyes, as carcinogens, 293

B

Bacteraemia, 158

Bacteria, 549

Bacterial,

adhesins, 556

endotoxins, 557
exotoxins, 558
injury, mechanisms of, 556
superantigens, 558
tropism, 556

Bacteria-induced injury,
mechanisms, 556
Bacterial permeability-increasing
protein, 114

Bactericidal mechanisms,

oxygen-dependent, 141
oxygen-independent, 144

Baillie Matthew,14
Basophils, 149, 178, 180, 416, 417

B-cells, 397, 398

Bed sores, 502
Bence Jones proteins, 100, 366
BenceJones proteinuria, 366

Bends, 248
Bilirubin, 54

conjugated, 55
direct, 55
formation, 54
indirect, 55
metabolism, 55

unconjugated, 55, 57
Bilirubinuria, 56
Biopsy, 4
Bitot spots, 472
Blackleg, 87
Blackquarter, 87
Blacktongue, 482

Blind staggers, 494
Blisters, 447, 405
B-lymphocytes, 397, 398, 401
Bob-tail disease, 494
Boil, 157
Bovine leukocyte adherence
deficiency, 457
Bradykinin, 123, 128 |

Brain sand, 68
Bran disease, of horses, 489

Bread andbutter pericarditis, 154
Breed, as intrinsic cause, 4

Brisket disease, 509
Brown induration of lungs, 53, 222
Bruise, 501

Bunions, 68

565 



TextbookofVeterinaryGeneralPathology

Burn blister, 504

Burns,504

Cc

Cage layer fatigue, 488

Caisson disease, 248, 509
Calcification, pathological, 91

dystrophic, 91
general, 93

local, 91
metastatic, 93

Calculi (calculus), 515
biliary, 517
causes, 516
cholesterol stone, 517

cystic, 515
cystine stone, 516

effects, 516
incidence, 516
oxalate, 515
pancreatic, 518
phosphate, 515
pigment stone,s 517

salivary, 517
siliceous, 516
uric acid, 515
xanthine stone, 516

Cancer(s), 277, 285
ability to invade and metastasize,

337
aetiology, 289
biology of growth and, 343
cachexia, 348
cell cycle and, 320
chromosomaltranslocations and,

324
clinical features of, 348
cyclin and cyclin-dependent

kinases, 320

defects in DNA repair and, 314
developmentof sustained

angiogenesis and, 335
effect on host, 348
evasion of apoptosis and, 331
grading andstaging of, 349
growth factor and, 317

growth factor receptors and, 318
horn cancer, 377
immunity against, 344
immunosurveillance and, 347

insensitivity to growth-inhibitory

signals, 325
invasion of extracellular matrix

by, 337
karyotypic changes in, 342
kinetics of tumourcell growth,

343
laboratory diagnosis of, 349
limitless replicative potential and,

333
metastatic potential, 337
molecular basis of, 314, 341
nucleartranscription factors and,

320
oncogenes and, 305, 315, 317
point mutations and, 325, 342, 521

RASgene and, 319
RB gene and, 325

self-sufficiency in growth signals,
317
signal-transducingproteins and,

318
suppressor genes and, 314, 315,

325
TP gene and, 329

transforming growth factor-beta
pathway and, 328
tumour progression and
heterogeneity, 342

vascular dissemination and
homingof tumour cells, 340

Canine immunodeficiency virus, 462
Canine leukocyte adherence
deficiency, (LAD), 457
Canine pellagra, 481, 482
Canine transmissible venereal

tumour, 356
Carbon monoxide, toxic effect of, 513

Carcino-embryonic antigen, 350

Carcinogenesis, 315
chemical, 294

molecular basis of, 341
promotion of, 296

radiation, 297

Carcinogenic agents, 290
Carcinogens,

as initiator, 293

as promoters, 293
chemical, 291

complete, 296
hormonesas, 299

incomplete, 296

miscellaneous, 293

naturally occurring, 293
parasites as, 300

procarcinogens, 291
radiation as, 297

ultimate, 291, 294

Carcinoid tumours, 390

Carcinoma, 279

basal-cell, 373, 379

bronchiolar-alveolar cell, 394.

bronchogenic, 394
epidermoid, 376

ethmoidal, 378

follicular, 387

hepatocellular, 391
in situ, 284

intrahepatic bile-duct, 392

liver cell, 391

medullary, 388

of adrenal cortex, 386

of bovine eye, 377

of horn, 377

papillary, 387
squamous-cell, 373, 376, 394

Cardiac,

cirrhosis, 223

oedema, 257

sclerosis, 223

thrombi, 240

Cardiovascular collapse, 260
Carl Rokitansky, 14
Catalase, 34

Cause(s), 2, 4
acquired, 2
endogenous, 4
exogenous,4, 5
extrinsic, 2, 4,5

genetic, 2
intrinsic, 2, 4

of cell injury, 20
Cell(s),

cell growth,
control of normal, 197
molecular events in, 198

cycle, 185, 198
RB gene and, 326
regulation of, 204

division,
regulation of, 204

giant, 166

heartfailure, 222
labile, 184, 185

memory, 430

naturalkiller (NK), 404
of acute inflammation, 147
of chronic inflammation, 160

of the immune system, 398
permanent, 185, 187

plasma, 166

population, 197
proliferation, normal, 198
proliferative potential of different
types, 184
quiescent, 184
stable, 184, 187

Cell death, 20
Cell injury and cell death, 19, 20, 24

biochemical mechanisms, 23
causes, 20
definitions, 19

free radical mediation of, 32
general consideration, 22
hypoxic injury, 26
irreversible injury, 28
ischaemicinjury, 26
reversible injury, 26

Cell-mediated hypersensitivity, 429
Cell-mediated immuneresponse, 413

Cell membrane damage, 29
Cell nest, 376

Cell surface receptors, 199

G-protein linked, 200

with intrinsic kinase activity, 200
withoutintrinsic kinase activity,
201

Cellular,

adaptations, 19
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adaptations of growth and
d’ rentiation, 267
aging, 335
defence,

first line of, 148
secondline of, 161

events in acute inflammation, 128
hypoxia, 260, 261
immunity, 413
pathology, 14
senescence, 335
swelling, 36, 254

Cellulitis, 156
Centrilobular necrosis, liver, 223

Cephalothoracopagus, 545
Ceroid, 476

Chalicosis, 64

Change(s),
functional, 2

morbid, 4
structural, 2

Chaperones, 40
Checkpoints, of cell cycle, 205
Chédiak-Higashi syndrome,39, 147,
456
Cheiloschisis, 542

Chemical,

injuries, 501
mediation of inflammation, 113
pathology, 3
poisons, 512

Chemical carcinogenesis, 294
mechanisms of, 294

steps involvedin, 294
Chemical carcinogens, 291

as initiator, 293, 296

as procarcinogens, 291
as promoters, 293, 294, 296
complete, 296
direct-acting, 291, 292
incomplete, 296

indirect-acting, 291, 293

miscellaneous, 293

ultimate, 291, 294
Chemokines, 122, 149, 163

Chemokinesis, of leukocytes, 136
Chemotaxis, 136

biochemical events, 137, 138

defects in, 146
of leukocytes, 136

Chick antidermatitis factor, 483
Chickenfat clot, 243
Chimera, 531
Chimerism,531, 534
Chlamydia, 551
Cholangiocarcinoma, 392
Cholelithiasis, 515, 517

Choleliths, 517
Cholesterol and cholesterol esters, 48

Chondrodystrophy, 482,484, 486, 492
Chondroma and chondrosarcoma,

279, 355
Chromosomal disorders/aberrations/
abnormalities, 529

autosomal, 532

deletion, 531

in sex chromosomes, 532

inversions, 531

numerical, 530

ring chromosome, 531
structural, 531
translocation, 531

andcancer, 324

Chromosomes, homologous, 522
Chronic granulomatous disease of
childhood, 143, 147

Cicatrix, 193
Cicatrization, 193

Cirrhosis, cardiac, 223
Class,

I antigens, 408
II antigens, 408
III antigens, 409

Claude Bourgelat, 13
Claudius Galen, 9

Cleft palate, 542

Clonal,

anergy, 441

deletion, 439

Clots,

red or currantjelly, 243
yellow or chicken-fat, 243

Clotting system, 124, 128
Cloudy swelling, 36
Coagulation system, 233

.common pathway, 234

568

extrinsic pathway, 234, 238
intrinsic pathway, 233, 238

Coaltar, as carcinogen, 291
Cold agglutinins, 450
Collagen, 210
Collagenase, 189
Collagenization and woundstrength,

8
Collagen vascular disorders, 438
Collateral circulation, 251
Colloidal carbon technique, 110
Colonystimulating factors, 175
Colour,as intrinsic cause, 5
Combined immunodeficiency
syndrome, 458
Comparison of,

acute and chronic inflammation,

penign and malignant tumours,

different jaundices, 60
exudate andtransudate, 151
thrombus and postmortem clot,
243, 244

Complement, 125
_—alternative pathway,

activation, classical pathway, 126
=or terminal pathway,

-dependentreactions, 423
Complement system, 125, 128
Concretions, 515
Concussion, 502
Congenital,

diseases, 539
malformations, 539
porphyria, 53, 507

Congestion, 217, 219
agonal, 224
hypostatic, 224
Passive, 217, 219
postmortem, 225

Connective tissue,
disorders, 438
replacement/repair by, 183, 187
tumours of, 351 i

Consumption coagulopathy, 245

Contracture, 196
Contusion, 501

Cori-Forbes’ disease, 529
Cornelius Celsus, 10
Corns, 68
Corpora amylacea, 68
Countercurrents, see thrombosis, 239
Craniopagus, 545
Cranioschisis, 542
Crazy chick disease, 476
active protein (CRP), 172, 173,

Creutzfeldt-Jakob disease (CJD), 548
Crigler-Najjar syndrome, 57
Cross-linking of proteins, 36
Croupous membrane, 154
Curled-toe paralysis, 480, 481
Currantjelly clote, 243
Cyclin-dependent kinases, 204
Cyclins,

‘in cancer, 321
in cell cycle, 204

Cy¢looxygenase pathway, 115
Cyclopia, 543
Cystadenoma, 380, 392
Cytokines, 191, 230, 397, 405, 419, 432

generalclasses, 406
general properties, 406
in inflammation, 121, 161, 163
of the immune system, 405

Cytology, exfoliative, 350
Cytoskeletal abnormalities, 39
osT-lymphocytes and tumour,

D

Dead-in-shell, 480
Decompressionsickness, 248
Defects in,

chemotaxis, 146
leukocyte adhesion, 146
microbial activity, 147
phagocytosis, 147

Defensins, 144
Degeneration(s),

albuminous, 36
definition, 20 
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fatty, 44
hydropic, 64
mucinous, 65
mucoid, 66
mucous, 65
myxomatous, 66
parenchymatous, 36
vacuolar, 65

Wallerian, 197

Delayed-type hypersensitivity, 415,

429
Demoniac conceptof disease, 8
Dendritic cells, 404

Dentigerous cyst, 543
Dermalcyst tumour, 279
Dermatomyositis, 455
Dermoidcyst, 395, 543

Desmoplasia, 281, 283

Dextrocardia, 543

Diagnosis,
definition, 3
through molecular probes, 536

Diapedesis of erythrocytes, 112
Dicephalus, 545
Diphtheritic membrane, 154
Diprosopus, 545
Dipygus, 545
Discovery,

of bloodcirculation, 10

of lysosomes, 16
of phagocytosis, 15
of prions, 17

of suicide bags, 16

Disease(s), 1
andhealth, 4

autoimmune, 437
caisson, 248

clinical significance, 3

definition, 1
diagnosis through molecular
probes, 536
from abnormalities of
chromosomes, 529
from multifactorial or polygenic
inheritance, 535

functional changes, 2
genetic, 521

immunodeficiency, 456

inherited, 539
lysosomal storage, 525
molecular basis of, 535
nutritional, 469

occupational, 60
of immunity, 397
prognosisof, 3
result or termination, 2, 3

structural changes, 2

Dislocation, 502

Disorders,

autosomal dominant, 523
autosomalrecessive, 524

chromosomal, 529

genetic, 521, 522
haemodynamic, 217

hereditary, 521

in sex chromosomes, 532

mendelian, 522

multifactorial, 535
x-linked, 529

Disseminated intravascular

coagulation, 244

Disturbances in development, 539, 542

DNAfragmentation, 36

DNA-microarray analysis, 351
DOPAreaction, 50

Down syndrome, 532
Dyscrasia, 9
Dysplasia, 275, 284
Dysuria, 517

E

E-cadherins, 339
Ecchymoses, 227
Ecchymotic haemorrhages, 227
Eclampsia, 488

Ectoparasites, 553
Ectopia cordis cervicalis, 543
Ectopic hormones, 284
Eddying currents, 239
Edward Jenner, 13
Edwin Klebs, 15
Effect of tumours on host, 348

cancer cachexia (wasting), 348
paraneoplastic syndrome, 348

Eicosanoids, 115
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Elastic fibres, 211
Elastin, 211

Electrical injuries, 508
Elie Metchnikoff, 15
Embolism, 245

aetiology, 246
amniotic fluid, 247

fat embolism syndrome, 247
paradoxical, 246
pulmonary, 245
significance and result, 248

Embolus, 245
air, 247

aseptic, 248
bacteria, 246

clumpsofcells, 247

fat, 247

fibrin as, 247

gas, 247
location, 245
neoplasms as, 247
Parasites as, 246
septic, 248, 251
thrombias, 246

Embryonal nephroma, 393
Fmnigration of leukocytes, 112, 130,

molecular mechanisms, 130
Encephalomalacia, in chicks, 476
Endocytosis, 38, 140

reverse, 145
Endothelium, 229

antithrombotic properties, 229
prothrombotic properties, 231

Endotoxin, 549
Engulfment, 140
Enteroliths, 518, 519
Enterorrhagia, 227
Enzootic ataxia, 496
Enzootic marasmus, 497
Eosinophil cationic protein (ECP),
149, 420
Eosinophilia, 149, 175
Eosinophil peroxidase, 149
aera 149, 164, 166, 179, 420,

Eotaxin, 149

Ependymomas,371

Epidermoid cyst, 395
Epidermalinclusioncyst, 395
Epistaxis, 227, 450

Epithelial pearl, 376
Epithelioid cell, 167, 432
Epuli, 352
Erythema, 113
Erythroblastosis, 368
Erythroblastosis foetalis, 424
Erythroid leukosis, 368
Ethmoidal neoplasms, 378

Eucrasia, 9
Euploidy, 530
Evasion of the immuneresponse by
microbes, 560

Eventration, 503
Eversion, 503

Excesscold, 506
Excess heat, 503
Exencephalia, 542
Exencephaly, 542
Exfoliative cytology, 350
Exophthalmos, 378
Exostosis, 355
Extracellular matrix (ECM), 208

and cell-matrix interactions, 208
as basement membrane, 208
asinterstitial matrix, 208
composition, 210
functions, 208
invasion by cancercells, 339

Extravasation(s), 130, 227
Exuberantgranulation, 195
Exudate, 150, 255

comparison with transudate, 151
functions of, 151
inflammatory, 150
organization, 155
resolution, 155

Exudation, 112, 150

of plasma, 112
Exudative diathesis, 477

F

Faecaliths, 519

Falling disease, 496
False membrane, 154
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Father,
of anatomy, 9
of cellular pathology, 14, 19
of histology, 12
of immunology, 13
of medicine, 9

of modern pathology, 14
of pathological anatomy, 10
of veterinary medicine, 10

Fatty,
change, 43, 44, 485
cysts, 46

degeneration, 44

infiltration, 44
Fatty liver and kidney syndrome, 484,
500
Fatty liver-haemorrhagic syndrome,
499
Fatty livers, in newborn pigs and
calves, 485
Feline immunodeficiency virus, 461
Feline leukaemia, 361

FeLV-AIDS, 461
Ferritin micelles, 51, 52

Fever, 169

causes, 169

functions, 172

mechanisms, 170
Fibre balls, 519 ;
Fibrin degradation products, 235
Fibrinoid necrosis, 428

Fibrinolytic system, 124, 128, 235
Fibrinopeptides, 124
Fibrin split products, 124, 235
Fibroma and fibrosarcoma, 351

equine sarcoid, 352

gingival fibroma, 352
neurofibroma, 352
Rous sarcoma of poultry, 353
Shope fibromaof rabbits, 353
spirocerca fibrosarcomas of dogs,
352
transmissible fibropapilloma of
cattle, 353

Fibronectin, 212, 339
Fibroplasia, 183, 188
Fibrosis, 60, 167, 183, 187, 188
Fimbriae, 556

First,

conceptof disease, 8

experimental pathologist, 13
intention, healing by, 192
line of cellular defence, 148
textbook in pathology, 12

textbook on veterinary medicine,
10

Fissures, see anomalies, 542
Fistula, 157
Flare, see triple response, 113

Fluorescencein situ hybridization

(FISH), 537
Fluorine poisoning, 497
Fluorosis, 497

Foam cells, 48
Foetal alcohol syndrome, 540

Fracture, 502

Freckles, 50
Freemartins, 531, 534, 544
Freemartinism, 534

Free radical-inducedcell injury, 32

mechanisms of, 36
Free radicals, 32

definition, 33

inactivation, 36

termination, 36

Frostbite, 506
Functional changes, of disease, 2

Fungi, 551
Furuncle, 157

G

Galactosaemia, 524
Gallstones, 517

Ganglioneuroma, 372
Gangrene, 85

dry, 86
gas, 87
moist, 87
results of, 88

Gaucherdisease, 527
G-banding technique, 529
Genechip technology, 351
Genediagnosis, 538

direct, 538
indirect, 538

Genes,
autosomal, 522

cancer suppressor, 314, 315, 325
sex-linked, 522

Genetherapy, 536
Genetic,

diseases, 521, 522
diagnosis, 537
recent advances in, 535
disorders, 522

molecular detection, 537
Genetically engineered products, 536
Genus,as intrinsic cause, 4
Germ theory of disease, 14, 15
Giantcells, 163, 164, 166,179, 282, 283,
432

foreign body-type, 166, 167
Langhans’, 167
tumour, 166, 167, 282

Gilbert’s syndrome, 57
GiovanniBattista Morgagni, 12
Glioblastoma multiforme, 371
Gilioma, 370, 371
Gliosarcoma, 371

Glucocorticoids and healing, 195
Glutathione peroxidase, 475, 493
Glycogeninfiltration, 48
Glycogenoses, 49, 528
Glycogen storage diseases, 49, 528
Glycoproteins, adhesive, 212

Glycosaminoglycans (GAG), 212
GM1,and 2 gangliosidosis, 525
Goitre, 492
Gout, 94

articular, 96
in poultry, 95
visceral, 95

Grand traverse disease, 497
Granulation tissue, 187, 192

excessive, 195
exuberant, 195

Granulocyte colony-stimulating
factor (G-CSF), 148

Granulomas, 168, 432

foreign body, 168
Granulomatous inflammation, 167,
432, 433

Granzymes, 434
Grass,

staggers, 491
tetany, 491

Growth,

cellular adaptations of, 267
cycle, ofcell, 185, 197, 198

Growthfactors, 163, 190
andcancer, 317
autocrine effect of, 318
basic fibroblast (bFGF), 188
epidermal (EGF), 190
fibroblast (FGF), 191
in cell regeneration andfibrosis,
190
paracrine effect of, 317
platelet-derived (PDGF), 190
receptors of, 318
role of, in healing, 190

transforming (TGF-beta), 191
vascular endothelial (VEGF); 191

H

Haemangioma, 385
Haemangiopericytoma, 359
Haemangiosarcoma, 358
Haemarthrosis, 227
Haemartias, 358
Haematemesis, 227
Haematocele, 227

Haematocyst, 227

Haematoma, 227

Haematoxylin bodies, 452
Haematuria, 227, 517
Haemochromatosis, 52, 493
Haemodynamic disorders, 217
Haemoglobin, 51

derivatives of, 51
imbibition with, 90

Haemolytic disease of the newborn,
424
Haemometra, 227
Haemopericardium, 227

Haemoperitoneum, 227
Haemoptysis, 227

Haemorrhage(s), 225
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aetiology, 227

agonal, 227

by diapedesis, 225
by rhexis, 225

classification of, 226

ecchymotic, (ecchymoses), 227
linear, 227

petechial, (petechiae), 227
Haemorrhagic syndrome, 478
Haemosalpinx, 227°
Haemosiderin, 52

local accumulation, 52

systemic derangement, 52
Haemosiderosis, 52
Haemostasis, normal, 229
Haemostatic plug, 237, 238

primary, 238
secondary, 237, 238

Haemothorax, 227

Hageman factor, 122, 124, 127, 233

Healing andrepair, 181 .
by connective tissue (fibrosis), 187
by first intention, 192

by primary union, 192
by regeneration, 183
by secondary union, 193
by secondintention, 193

of some special tissues, 196
of wound, 192

Health anddisease, 4

Heartfailure cells, 53, 222

Heat shock proteins, 40, 267
Heatstroke, 503, 505

Helminths, 553

Hemicrania, 542

Hepadnaviruses, 313

Heparin-like molecules, 231, 235

Hepatosis dietetica, 476

Hereditary spherocytosis, 523
Hermaphrodites, 534, 544

pseudo,534, 544

true, 534

Hermaphroditism, 534
Hernia, 503

Herpesviruses, 312

Heterolysis, 69
Heterophagy, 38

and lysosomes, 38
Heterophil, 148, 180
Heteroploidy, 530
Hill sickness, 496
Hippocrates, 9
Histamine, 113
Histocompatibility molecules, 408

class I MHC molecules, 408
class II MHC molecules, 408
class ITI MHCproteins, 409
general properties, 408

Histopathology, 3
History of pathology, 7

Hodgkin's disease, 366
HO,-myeloperoxidase-halide system,
143
Horn cancer, 377

Horseshoe kidney, 543
Host,

definitive, 553
intermediate, 553

Host defence against tumours, 344
Human T-cell leukaemia virus type 1,
309
Humoral,

conceptof disease, 9
immunity, 409
theory of disease, 9

Hurler’s syndrome, 527
Hyalin, 67

cellular, 68

connectivetissue, 68
kerato-, 68

Hyaline change, 67
Hyaluronan, 212
Hydrocele, 254
Hydrocephalus, 254
Hydrogen peroxide, 34
Hydropericardium, 254
Hydroperitoneum, 254
Hydropic degeneration, 64
Hydrothorax, 254
Hydroxyl radicals, 35
5-Hydroxytryptamine, 114
Hyperaemia, 217

active, 217

acute generalactive, 218

acute general passive, 219
acute local active, 218
acute local passive, 223

chronic generalpassive, 220
chronic local passive, 224
classification, 218

passive (or congestion), 217, 219,
226

Hypercoagulability of blood, 236
Hypernephroma,393
Hyperplasia, 20, 267, 273

atypical, 276
compensatory, 273
hormonal, 273
pathological, 273
physiological, 273
significance and results, 274

Hyperpyrexia, 169
Hypersensitivity diseases/disorders/
reactions, 414

mechanisms of, 415
type I, 414, 415
type II, 414, 422
type III, 414, 425
type IV, 414, 429

Hypertrophy, 267, 271

as an adaptive response, 19, 272
causes, 271

compensatory, 272
of smooth endoplasmic reticulum,
39
pathological, 271
physiological, 271, 272
significance andresults, 272

Hyperuricaemia, 94
Hypocephalia, 542
Hypoplasia, 267, 268
Hypostatic congestion, 90, 224
Hypoxia, 20, 26

cellular, 260, 261
Hypoxic cell injury, 26

I

Icterus, see jaundice, 56
Icterus index, 59

Idiosynerasy, 5
IgE-mediated destruction of parasites,

422
Immediate hypersensitivity, 415

clinical manifestations, 420
comparison in various species,

421
local, 420, 421

mediators of, 419
systemic, 420

Immotile cilia syndrome, 40
Immunecomplex diseases, 426, 428
Immune complex-mediated
hypersensitivity, 425

local immune complex disease
(Arthus reaction), 428
systemic immune complex
disease, 426
(serum sickness type), 426

Immune complex-mediated injury,
425

mechanisms of, 427

Immuneresponse(s),

age and, 464
exercise and, 464
antibody-mediated, 409
cell-mediated, 413
humoral, 409

malnutrition and 463
mechanisms 410, 413
traumaand, 464
nune system
célls of, 398
inherited defects in, 457

Immunevasculitis, 455
Immunity,

cellular, 397
diseasesof, 397
humoral, 397

Immunodeficiency diseases, 456
of cattle, 458

of chickens, 459
of dogs, 459
of horses, 458
primary, 459
secondary, 459

Immunoglobulins, 131, 140, 402
Immunological tolerance, 438

central, 438
peripheral, 438, 441
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Immunosurveillance, 344, 347

Implantation of neoplasms, 287
Incised wound, 502
Increased vascular permeability, 108

estimation of, 110

mechanisms of, 108
Index,

icterus, 59

Schilling, 148
Infarct, 249

anaemic, 250, 251

bland, 250
factors influencing, 251
haemorrhagic, 250, 251
in brain, 254
in heart, 253
in kidney, 253
in liver, 253
in lungs, 253

in spleen, 253
organization of, 254

pale, 250, 251
pathogenesisof, 250
red, 250

septic, 250
types, 250
white, 250

Infarction, 249
aetiology, 249
pathogenesis, 250
significance and results, 254

Infectious agents, 547

inflammatory response to , 561
Infectious myxomatosis of rabbits,
354
Inflammation, 105

acute, 106

acute chronic, 167
aetiology, 106

avian, 176

cardinal signs, 106

catarrhal, 153
causes, 106

cells of acute, 147
cells of chronic, 160
cellular events of, 128
changes in peripheral blood
leukocytes, 175

chemical mediators of, 113, 128,

177
chronic, 159, 562
classification, 152

comparison of acute and chronic,
168
cytopathic-cytoproliferative, 562
definition, 105
fibrinous, 154

granulomatous, 167, 432, 433, 562

haemorrhagic, 157

increased vascular permeability,
108
lymphatics and lymph nodes,in
acute, 158
mononuclear, 561
mucous, 153
necrotizing, 562
purulent, 155, 561
serous, 153
suppurative, 155, 561
systemiceffects, 169
terminology, 157

tissue alterations, 107
vascular changes, 107

Inflammatory exudate, 112, 150
comparison with transudate, 151
functions, 151
organization, 155
resolution, 155

Inflammatory response to infectious
agents, 561

Injury,
by chemical agents, 511
by physical agents, 501
cell, 19
electrical, 508
from changes in atmospheric
pressure, 509
from excessive cold, 506

from ionizing radiation, 509
from light, 506

from malposition, 503

from obstruction, 502
from pressure, 502
hypoxic, 26
internal thermal, 504
irreversible, 28

ischaemic, 26

reversible, 26

subcellular response to, 37
thermal, 503

Insecticides, harmfuleffects of, 514

Insertional mutagenesis, 305
Integrins, 131, 213, 214
Interferon-gamma, 432

Interleukin-1 and -8, 121, 170, 171, 172,
191

IL-2, 432
IL-6, 170, 171, 172
IL-12, 431

Intermediate host, 553

Intersexes, 534

Interstitial-cell tumour, 384

Intracellular accumulations, 41
Intussusception, 503
Iron deficiency anaemia, in pigs, 493
Irreversible injury, 20, 26, 28

mechanism of, 29
Ischaemia, 26, 102

and healing, 195
and hypoxic injury, 26

Ischaemic necrosis, see infarction, 249

Ischiopagus, 545

J
Jaagsiekte, 394
Jacques Labessie De Solleysel, 13
Jaundice, 54, 56

acholuric, 55, 57
cholestatic, 56
comparison ofdifferent types, 60
haemolytic, 56, 57
intrahepatic, 56, 58
neonatal, 57
obstructive, 57, 58

of the newborn, 57
physiological, 57
posthepatic, 57, 58
prehepatic, 56, 57
toxic, 56, 58

Jean Fernel, 12

Johannes Mueller, 14

John Hunter, 13
Julius Cohnheim, 15

K

Kallikrein, 124, 128
‘Karyolysis, 71
Karyorthexis, 71
Karyotype, 529
Karyotyping, 529
Keloid, 196

Keratohyalin, 68

Keratomalacia, 472

Ketonaemia, 497

Ketone bodies, 497
Ketosis, 497

Killing/degradation ofbacteria, 141
Kinin system, 123, 128

Klinefelter’s syndrome, 533
Koch’s postulates, 15
Krabbe’s disease, 528

L

Laboratory diagnosis of cancer, 349
Laceration, 501
Lactoferrin, 144
LaFora’s disease, 528
Lamellipod, 138
Laminin, 213, 339
Lamsiekte, 489

Langerhans cell, 104
Langhans’giantcell, 167
Lardaceousspleen, 102
Lead poisoning, 514
Leiomyoma and leiomyosarcoma, 369
Leonardoda Vinci, 10
Lesion(s), 2

biochemical, 1, 22
gross, 2, 22

light microscopical, 2, 22
molecular, 1, 22
pathognomonic, 2, 22
ultrastructural, 360

Leukaemias, 360
acute, 360
aleukaemic, 360
bovine, 362
canine, 362
chronic, 360
equine, 363 



TextbookofVeterinary GeneralPathology

feline, 361

in other species, 364
subleukaemic, 360

Leukaemoid reactions, 175, 360

Leukocyte(s),
activation, 138
adhesion, 112, 130

adhesion deficiency (LAD), 135,

146
chemotaxis, 136
defects, in function, 146
emigration, 112, 130, 178

margination, 111, 112, 130
pavementing, 112, 130
phagocytosis, 38, 127
receptors, 140, 161

Leukocyte adhesion deficiency (LAD),

135, 146
Leukocytosis, 148, 175
Leukoderma, 50
Leukodystrophies, 528

globoid cell, 528
metachromatic, 528

Leukopaenia, 175
Leukosis/sarcoma group of diseases,
of chickens, 367

Leukotrienes, 114, 117, 419

LTA, 117, 118
LTB,, 117
LTC,, 117, 118, 419, 420
LTD,, 117, 118, 419
LTE, 117, 118

Leydig-cell tumour, 384
Light chain disease, 366
Light sickness, 507
Linkage analysis, 538
Lipidoses, 525
Lipid peroxidation, of membranes, 36
Lipids, 42
Lipochromatosis, 64
Lipofuscin pigment/granules, 38, 51,
271
Lipoma andliposarcoma, 354
Lipomatosis, 47
Lipoxygenase pathway, 117
Lipopolysaccharide, 549
Liposomes, 46
Lipoteichoic acids, 556

Lipotrope, 485
Lipotropic factor, 485
Lipoxins, 114, 117

Liquorpuris, 156
Lithiasis, 515
Louis Pasteur, 15
Lupuserythematosus(LE)cells, 452
Luxation, 502
Lymphadenitis, 158
Lymphangioma, 358
Lymphangiosarcoma, 358
Lymphangitis, 158
Lymphocytes, 158

B-lymphocytes, 397, 398, 399, 401
cytotoxic T-lymphocytes, 397,

399, 401
helper T-lymphocytes, 397, 399,
401
in acute inflammation, 150
in chronic inflammation, 164

interaction with macrophage, 165
T-lymphocytes, 397, 398, 399

Lymphoid leukosis, 367
Lymphokines, 121, 406
Lymphoma,

avian, 369
bovine, 363

canine, 362

equine, 363

malignant, 364
Lymphoproliferative disorders, 360

plasmacytic, 366
Lymphosarcoma, 364
Lymphotoxin, 432
Lysosomal constituents, 119
Lysosomal storage diseases/
disorders, 38, 42, 524, 525

Lysosomes, 16, 38

heterophagy and autophagy, 38
Lysozyme, 114

M

Macrophage(s), 16, 48, 60, 128, 148,

150, 160, 163, 403
activated, 144, 161, 162

products released by, 162, 163

and tumour, 347

as cells of immune system, 403
receptors of, 140, 161

Macrophage-lymphocyte interactions,
165
Madcow disease, 548

Majorbasic protein, 144, 149, 420, 553

Major histocompatibility complex, 408
Malformations (anomalies), 541

arrest of development, 542

classification, 542
Malignant oedema, 87
Mallory body, 40
Mannosidosis, 527

Marcello Malpighi, 11
Marek’s disease, 368

Margination of leukocytes, 111, 112,

130
Marie-Francois Xavier Bichat, 12
Maroteaux Lamy syndrome, 527
Mastcells, 150, 164, 166, 179, 416

Mast-cell tumour, 357
Mastocytoma, 357
Mastosarcoma, 357

MatthewBaille, 14
Mechanical trauma, 501
Mechanisms,

anticoagulant, 234
bactericidal, 141, 144

in breakdownofself-tolerance,
442
of autoimmunediseases, 442
of bacteria-inducedinjury, 556
of cell injury, 36

in free radicals, 36
of chemical carcinogenesis, 294.
of hypersensitivity reactions, 415
of immuneresponses, 409
of immune-mediated injury, 414
of invasion and metastasis, of ,
neoplasms, 337
of irreversible injury, 29
of leukocyte-endothelium
adhesion, 130
of metastasis of cancers, 337
of prion-induced injury, 558
of radiation carcinogenesis, 298
of virus-induced injury, 554
of wound healing, 197

Medulloblastoma, 372

Megamitochondria,39
Melanin, 49

Melanocarcinoma, 384

Melanoma, 384

malignant, 384
Melanosarcoma, 384

Melanosis, 50

Melena, 227

Membraneattack complex, 125, 127,

434
Membranous glomerulonephritis, 452
Mendelian disorders, 522

Meningioma, 359, 372
Mesothelioma, 359

Metachromatic leukodystrophy, 528
Metaplasia, 20, 267, 274

Metrorrhagia, 227
Microbialactivity, defects in, 147
Microphage(s), 16, 148

Milk fever, 488

Mineral deficiencies, 487

calcium, 487

cobalt, 496

copper, 495
fluorine, 497

iodine, 492

iron, 492

magnesium, 491

manganese, 491

phosphorus, 488
selenium, 475, 493

sodium chloride, 490

zinc, 494

Mitochondrial,

alterations, 39

myopathies, 39
Mitochondrial permeability
transitions, 25

Molecules mediating endothelial-
neutrophilinteractions, 133
Mongolism, 532

Monoclonal gammopathy, 100, 366
Monocytes, 135, 150, 160, 180

Monokines, 121, 406

Mononuclear phagocyte system
(MPS), 161
Monosomy, 530
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Monsters, 544

classification of, 544
Morbid changes, 4
Mosaic, 531

Mosaicism, 531, 334
Mucinous degeneration, 65
Mucoid degeneration, 66
Mucopolysaccharides, 525, 527
Mucopolysaccharidoses, 525, 527
Mucous degeneration, 65
Multiple myeloma, 366
Muscular dystrophy, 493

nutritional, 477

Mutation(s), 323, 521
frameshift, 325, 522
of chromosome, 324
of gene, 324
of genome, 324
point, 325, 342, 521
single-base substitution, 325
single-gene defects, 522

Myasthenia gravis, 451

Mycoplasma, 551
Myelin figures, 29
Myeloblastosis, 368
Myeloid leukosis, 368

Myeloperoxidase (MPO), 143, 144
Myeloperoxidase-dependentkilling
of bacteria, 143

Myeloperoxidase-independentkilling
of bacteria, 144
Myeloproliferative disorders, 360

canine, 362
Myopathy,

mitochondrial, 39
nutritional, 477

Myxoma and myxosarcoma, 353
Myxomatosis, infectious of rabbits,
354
Myxomatous degeneration, 66

N

NADPH oxidase, deficiency of, 143,
147
Naevus, 50

Nasal polyps, 351
Natural killer (NK)cells, 165, 397, 404

and tumours, 345
Necropsy, 4
Necrosis, 20, 69

aetiology, 69

caseous, 73, 168

centrilobular, liver, 223

coagulative, 71

fat, 73
nutritional, 74
pancreatic, 73
traumatic, 74

fibrinoid, 428
liquefactive, 72

macroscopic appearance, 70
microscopic appearance, 70
results, 88
types of, 71

Neoplasia, 277

clinical features of, 348
Neoplasm(s), 277

aetiology, 389

anaplasia, 282, 283

antitumour effector mechanisms,
345
benign, 278, 283
biochemical assays,-350
biology of growth, 343
characteristics of benign and
malignant, 282

chronic irritation and, 278
clinical features of, 348

comparison of benign and
malignant, 287
definition, 277

differentiation and anaplasia, 283
effect on host, 348

encephaloid, 281
ethmoidal, 378

extrinsic factors and, 290 -
fibrotic, 281
grading andstaging, 349
histogenetic classification, 280
hormonesand, 299

host defence against, 344
humoral mechanisms and, 347
immunity against, 344
immunosurveillance and, 347
implantation of, 287
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intrinsic factors and, 289

karyotypic changes, 342
laboratory diagnosis of, 349
local invasion, 285

macroscopic appearance, 281
malignant,277, 278, 283, 285.
mechanisms of,

invasion, 337

metastasis, 337

metastasis, 286, 337

microscopic appearance, 281
molecular basis of, 314

molecular profiling of, 351
nomenclature andclassification,

278
oncogenes andcancer, 305, 315,

317
parasites and, 300

pathwaysof spread, 286
predisposing factors and, 289
rate of growth, 285

scirrhous, 281, 283

sclerotic, 281

secondary growths (metastases),
286
seeding of, 287
transplantation of, 287
viruses and, 300

Neovascularization, 187, 336

Nephroblastoma, 393
Nephrotic syndrome, 257

Nerve poisons, 513
Neurilemmoma, 372

Neuroblastoma, 371, 372

Neurofibroma, 372
Neurofibrosarcomas, 372
Neuroma,acoustic, 372

Neuronal glycoproteinosis, 528
Neutralfats, 42, 43

Neutrophilia, 148, 175

Neutrophils, 135, 147

receptors of, 140
Newborn, haemolytic disease, 424

Niemann-Pick disease, 527
Nightblindness, 471

Nitric oxide, 36, 120, 229, 238, 262
Normalcell proliferation, 198
Nutmegliver, 222, 223

Nutritional,

muscular dystrophy, 477
myopathy, 476, 477
roup, 472

Nutritional diseases, 469
mineral deficiencies, 487
oedema, 257

other nutritional diseases, 497

primary deficiency, 469
secondary deficiency, 469
vitamin deficiencies, 470

Nyctalopia, 471

O

Oath of Hippocrates, 9
Obesity, 47
Occupational diseases, 60
Odontoid cyst, 543
Oedema, 254

cachectic, 257

cardiac, 257

causes of, 256

cellular, 254

inflammatory, 108
local, 258
lymphoedema, 258
malignant, 87
nutritional, 257
parasitic, 257
pathogenesis, 255
renal, 257
significance andresult, 259

Oligodendroglioma, 371
Oncogene(s), 199, 305, 315, 317

activation of, 323

and cancer, 305, 315, 317
anti-, 314
proto-, 199, 305, 314, 315, 317
viral, 305

Oncogenic viruses, 300
acutely transforming
retroviruses, 306

DNAviruses, 302, 309
mechanism of action of DNA
viruses, 310
mechanism of action of RNA
viruses, 305 
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rapidly transforming viruses, 306
RNAviruses, 302, 303
slowly transforming
retroviruses, 308

Oncology, 277
Oncoproteins, 317

Ophisthotonus, 480

Opsonins, 140
Organization,

of exudate, 155

of infarct, 254
of necrotic tissue, 88

Originator of modern experimental
pathology, 15

Osmotic lysis, 434
Osteohaemochromatosis, 53, 508

Osteomaand osteosarcoma, 355, 356

Osteomalacia, 474, 489

in poultry, 474, 488
Osteoporosis, in poultry, 474, 488
Oxidative stress, 24

Oxygen-dependentbactericidal
mechanisms, 141

Oxygen-derivedfree radicals, 120

Oxygen-independentbactericidal
mechanisms, 144

P

Palatoschisis, 542
Pancreolithiasis, 515, 518
Pancreoliths, 518
Pannus, 454
Papanicolaou smears, in cancer, 350
Papilloma, 279, 312, 373
Papillomatosis,

bovine cutaneous, 374

canine oral, 374
caprine, 375
equine cutaneous, 374
of monkeys, 375
of rabbits, 375

Papillomaviruses, 312

Paraganglioma, 387
Parakeratosis, 494
Paraneoplastic syndromes, 348
Parasites, IgE-mediated destruction
of, 422 -

Parasitism, eosinophilia, 149

Parturient hypocalcaemia, 488
Passive hyperaemia, 219
Pathogenesis, definition, 2
Pathognomoniclesion, 2

Pathologicalcalcification, 91
dystrophic, 91
general, 93
local, 91
metastatic, 93
pathogenesis, 91

Pathology,
cellular, 14
chemical, 3
clinical,3
definition, 1
general, 2

gross, 3
histopathology, 3
macroscopic, 3
microscopic,3
object of, 1
of infectious diseases, 547
special, 2
systemic, 2

Pavementing of leukocytes, 112, 130
Pelger-Hiiet anomaly, 457
Pellagra,

canine, 481, 482

swine, 481
Pemphigoid, 447
Pemphigus, 447
Peptidoglycan, 549
Perforins, 434
Pericardial effusion, 254
Pericarditis, bread and butter, 154
Peripheral suppression by T-cells, 442
Perivascular cuffing, 164
Perivascular lymphoid aggregations,
180
Perosis, 486, 492
Petechiae, 227

Petechial haemorrhages, 227
Phagocytic vacuole, 140
Phagocytosis, 38, 127, 139, 180

defects in, 147
frustrated, 145, 146, 424

inherited defects in, 456

 

surface, 146

Phagolysosome, 38, 140
Phagosome, 140
Phenylketonuria, 524
Pheochromocytoma, 386
Phlebothromboses, 240
Phlegmon, 156

Photodynamic pigments/agents, 507,
508
Photosensitization, 507

from abnormal porphyrin
metabolism, 507
hepatogenous(hepatotoxic), 508
primary, 507

Phytobezoars, 519
Pica, 489
Pigmented moles, 50
Pigments, 49

endogenous, 49

exogenous, 49, 60
Pili, 556
Pine, 497
Pinealoma, 372
Pink tooth, 508
Pinocytosis, 38, 139
Pitting on pressure, 259
Plasmacells, 150, 164, 165, 166, 402
Plasmacytic lymphoproliferative
disorders, 366
Plasmacytoma, 367

Plasma proteases, 122
Plasmatic or laminar stream, 112, 236

Plasmin, 124, 128, 235
Plasminogen,124, 235

activator, tissue (tPA), 124, 235
inhibitor of plasmiinogen
activators (PAIs), 231, 235

Platelets, 232
activation, 232
adhesion, 231, 232
aggregation, 233, 237
alpha granules, 233
dense bodies, 233
release reaction, 233, 237
secretion, 233

Platelet-activating factor (PAF), 119,
262, 419, 420
Plumbism, 64

Pneumoconiosis, 60
Point mutation and cancer, 325, 342,

521
Point of no return, 20
Poisoning, 513

from chemicals, 512, 513
occurrence, 513

Poisons,

body defencesagainst, 514
chemicals, affecting blood, 513

Polyarthritis,
erosive, 453

non-erosive, 455

Polydactylia, 543
Polymastia, 543
Polymelia, 543
Polyodontia, 543
Polyomaviruses, 310

Polyotia, 543

Polyploidy, 530
Polyps, 351

nasal, 351
Polythelia, 543
Pompe’s disease, 528
Porphyria, 53

congenital, 53, 507
Posterior twinning, 545
Postmortem,

changes, 89
clotting of blood, 90
congestion, hypostatic, 90, 224
displacementof organs, 91

emphysema, 90
examination, 3
rupture of organs, 90

Postmortem clots, 243

‘chicken-fat, 243

currantjelly, 243

differentiation from thrombi,
243, 244
red, 243

yellow, 243
Post-parturient paresis, 488
Predisposingfactors, 4
Pregnancy toxaemia of ewes, 498
Pregnant eweparalysis, 498
Prion diseases, 548
Prion-induced injury, mechanism, 558
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Prions, 17, 547

Procarcinogens, 291, 294
Prognosis, definition, 3

Prolapse, 503

Proliferative potential of differentcell

types, 184

Prosopothoracopagus, 545
Prostacyclin (PGL), 115, 229, 238

Prostaglandins, 114, 117

PGD,, 117, 419
PGE,, 117
PGF, 117

Proteasomes, 41, 271

Protein,

C, 231, 235
kinase C (PKC), 138, 200, 296

S, 235

Proteins, intracellular accumulationof,

48
Proteoglycans, 212
Proto-oncogene(s), 199, 305, 314, 315,

317
Protozoal parasites, 552
Proud flesh, 195

Proviral DNA, 304

Provirus, 304

Prussian blue reaction/test, 53, 63

Psammoma, 372

Pseudomelanosis, 90
Pseudomembrane, 154

Pseudomucin, 67

Pulmonary adenomatosis, of sheep,

394
Puncture wound, 502

Purpura, 227

Pus, 148, 155, 156
Puscells, 148

Pustule, 157
Putrefaction, 89

Pygopagus, 545
Pyknosis, 71
Pyogenic membrane, 156
Pyrexia, 169

Q
Quiescentcells, 184

R

Rachipagus, 545
Rachischisis, 542
Radiation,

as carcinogen, 297
as teratogen, 540

biological effects of, 510
effects on organ systems, 511

injury, 509
ionizing, 509
mechanisms of carcinogenesis,

298
total body, 511

Ranula, 518
Receptors,

for macrophages, 140, 161

for neutrophils, 140

Regulationofcell cycle/cell division,
204
Regurgitation during feeding, 140, 145
Renal oedema, 257

Ren arcuatus, kidneys, 543
Renatus Vegetius,10

Repair,
by connectivetissue(fibrosis),

183, 187
by regeneration, 183, 187

Residual bodies, 38, 51

Resolution, of exudate, 155

Restriction fragment length
polymorphism (RELF) analysis, 538

Reticuloendothelial system (RES), 161
Reticuloendotheliosis, 369
Retrovirus infections,

in cats, 461

in cattle, 462
in dogs, 462

Retrovirus, oncogenic, 303

acutely transforming, 306
slowly transforming, 308

Reverse endocytosis, 145

Reverse transcriptase, 303, 304
Reversible cell injury, 20, 26

Rhabdomyoma and
rhabdomyosarcoma, 370

Rheumatoid,
arthritis, 453

584

factors, 454
Rickets, 474, 489

in poultry, 474, 488
Rickettsia, 552
Rigor mortis, 89
Robert Koch, 15
Rodentulcer, 379

Rolling,
of leukocytes, 112, 130

molecular mechanisms, 130

Rolling currents, 239

Rous sarcoma, of poultry, 300
Rudolph Virchow,14

Rupture, 502
of organs and tissues, 90

Russell bodies, 48

S

Sago spleen, 102
Salivary fistula, 518
Salt poisoning, 490
Sarcoma, 279
Sear, 183, 193

formation, 188

remodelling, 187, 189
Scarring, 187
Schilling index, 148

Schistocelia, 542
Schistocormus, 542

Schistorrhachis, 542

Schistosomus, 542

Schistothorax, 543
Schwannoma, 372
Secondline of cellular defence, 161

Selectins, 131
Self-antigens, 437
Self tolerance, 438

mechanism of, 438

mechanism of breakdown of, 442
Seminoma, 383

Serotonin, 114

Sertoli-cell tumour, 383

Serum amyloid-associated protein, 99
Serum sickness, 426

acute, 426

mechanism, 427

Sex, as intrinsic cause, 5

Sex chromosomes, disorders of, 532
Shift to theleft, 148, 175
Shock, 260

aetiology, 260
anaphylactic, 260
burn, 260
cardiac, 260, 261

cardiogenic, 260
classification, 260
endotoxic, 260, 261, 262

haemorrhagic, 260
hypovolaemic, 260
neurogenic, 260, 264
pathogenesis, 261
septic, 260, 261

significance and results, 265
stages of, 264
surgical, 260
symptoms, 265
traumatic, 260

Sialolithiasis, 515, 518
Sialoliths, 517
Siderosis, 63

Signalling pathways, 199
autocrine signalling, 199
endocrine signalling, 199
paracrine signalling, 199

Signal transduction system, 201
cyclic adenosine monophosphate
pathway, 203
inositol triphosphate pathway,
203
JAK/STATpathway, 203
mitogen-activated protein kinase
pathway, 201
phosphatidy]inositol 3-kinase
pathway, 203

Silicosis, 42, 63
Singlet oxygen, 35
Sinus, 157
Sjégren’s syndrome, 453
Slow-reacting substance of
anaphylaxis (SRS-A), 118
Spinabifida, 542
Spirocerca fibrosarcoma/
osteosarcoma,of dogs, 352, 356
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Sprain, 502
Squamous-cell carcinoma, 373, 376,

394

Squamous metaplasia, 274, 472

Stargazing posture, 480
Stasis,

in inflammation, 112

in thrombosis, 236

Steatitis, 476

Steely wool, 496

Stenosis, 503 —
Stiff-lamb disease, 476

Strain, as intrinsic cause, 5

Stranguria, 517

Stress proteins, 40
Stricture, 503

Suffusions, 227

Suicide bags, 16
Sunburns, 506
Superoxide, see free radicals, 34, 142
Superoxide dismutases, 34
Sustentacular-cell tumour, 383

Swayback, 496
Symptoms, 2
Syndrome, 4

Chédiak-Higashi, 39, 147, 456

definition, 4

fat-embolism, 247

immotile cilia, 40

Klinefelter’s, 533

paraneoplastic, 348
Turner's, 534

Systemic,
immune complex disease, 426
pathology, 2

Systemic lupus erythematosus, 451

T

Tattooing, 62

T-cell (s), 397, 398, 399
“ “eytotoxic, 397, 399, 401

helper, 397, 399, 401
memory, 430
receptor, 399
suppressor, 442

T-cell-mediated cytotoxicity, 434
Telangiectasis, 358

Telomerase, 335

Telomeres, 335

Teratogen, 539
Teratology, 539
Teratoma, 279, 395, 543

benign, 279, 395
malignant, 279, 395

Termination,
of disease, 2, 3
of free radicals, 36

Theological conceptof diserse, 8
Thermal burns, 503, 504

grading of burns, 504
inhalation burn injuries, 504
surface burns, 504

Thoracopagus, 545
Thrombin, 124, 128, 230, 231, 233, 234,
237, 238
Thrombocytes, 180
Thromboembolism, 228, 246

Thrombomodulin, 231

Thrombophlebitis, 240
Thromboplastin, 231, 234
Thrombosis, 228

aetiology, 235
anti-thrombotic properties of
endothelium and, 229
pathogenesis, 237
prothrombotic properties of
endothelium and, 231
significance, 243

Thromboxane A, (TXA,),115, 237, 238

Thrombus, 228
arterial, 240

aseptic, 241
calcification of, 243

canalized, 241
capillary, 241
cardiac, 240

classification, 240

differentiation from postmortem
clots, 243
dissolution, 242
fate, 242
laminated, 242
lateral, 241
Ideation, 239
lymphatic, 241

mixed, 242
mural, 240, 241
occluding, 241
organization, 242

pale, 238, 241

parasitic, 241

re-canalization, 242
red, 239, 242
saddle, 241

septic, 241
valvular, 240, 241

venous, 240

white, 238, 241

Thrush breast heart, 46
Tigered effect, heart, 46
Tissue,

etymology of the word, 13
factor, 234

Tissue plasminogenactivators (tPAs),
231
Tissue repair (healing), 183
T-lymphocytes, 397, 398, 399

cytotoxic, 397, 399, 401
helper, 397, 399, 401
memory, 430
suppressor, 442

Tophi, 96
Torsion, 503

T-proteins, 311

Transcription factors, 203
Transduction meaning of, 201
Transforming proteins, 311
Transgenic mice, 536
Transmigration of leukocytes, 130, 135
Transmissible fibropapilloma,ofcattle,
353
Transmissible spongiform
encephalopathies (TSEs), 548
Transplantrejection, 434

antibody-mediated, 437
T-cell-mediated, 435

Transudate, 151, 254
comparison with exudate, 151

Trauma, mechanical, 501

Trig!)cerides, 43
Triple response, 113
Trisomy, 530
Trisomy 21, 532

True membrane, 154

Tubercle, 168
Tumour(s), 277

aetiology, 289
anaplasia, 282, 283
angiogenesis, 336
antigens, 345

associated, 345
specific, 345

anti-tumour effector mechanisms,

345
benign, 278, 283
biology of growth, 343
carcinoid, 390
characteristics of, 282
chronic irritation and, 298
classification, 278
clinical features of, 348
comparison of benign and
malignant, 287
definition, 277
differentiation and anaplasia, 283
effect on host, 348

encephaloid, 281
ethmoidal, 378
fibropapilloma,of cattle, 353
fibrotic, 281

giantcells, 166, 167, 282

grading andstaging of, 349
granulosa-cell, of the cow, 382
histogenetic classification, 280

hormones and, 299
host defence against, 344
humoral mechanisms and, 347
immunity, 344
immunosurveillance and, 347
implantation of, 287

karyotypic changesin, 342
kinetics of cell growth, 343
laboratory diagnosis of, 349
local invasion, 285
macroscopic appearance, 281
malignant, 277, 283, 285

mechanism of invasion and
metastasis, 337
metastasis, 286, 337
microscopic appearance, 281
mixed, 279 
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molecular profiling, 351
necrosis factor, 121, 170, 191, 432
nomenclature, 278
of adrenal gland, 386
of connective tissue, 351
of different tissues, 351
of endothelial andrelated tissues,
358
of epithelial tissue, 373
of female genital tract, 381
of gallbladder, 392
of haematopoietic cells, 360
of islets of Langerhans, 389
of kidney, 393
of large intestine, 391
of liver, 391

of lung, 394
of mammary gland, 382

of dogs, 382

mixed, 383
of melanoblasts, 384
of muscle, 369
of nervoustissue, 370
of ovary, 381
of pancreas, 389
of parathyroid, 388
of pituitary gland, 388
of sebaceous gland, 358
of small intestine, 390
of stomach, 389
of sweat gland, 385
of testicle, 383
of thyroid gland, 387
ovarian, 381
parasites and, 300
pathways of spread, 286
progression and heterogeneity,
342
rate of growth, 285
scirrhous, 281, 283
sclerotic, 281
secondary growths (metastases),
286
seeding of, 287

telomerase and, 335

telomeres and, 335
testicular, 383

transplantation of, 287
viruses and, 300

Tumour necrosis factor, 121, 170, 191,
432
Turbulence, see thrombosis, 236, 239
Turner's syndrome, 534
Twinning, 545

almost complete, 545
anterior, 545
posterior, 545

Twins,
separate, 544

united, 545

U

Ubiquitin, 271
Ubiquitin HSP molecule, 41
Ubiquitin-proteasome pathway, 271
Ulcer, 157

rodent, 379
Ultimate carcinogens, 291
Ultrastructural lesion, 2, 22

Urolithiasis, 515

Uroliths, 515

V

Vacuolar degeneration, 65
Van den Bergh reaction, 59
Vascular labelling, in inflammation,
110
Vasoactive amines, 113
Vegetations, 240
Venereal granuloma, 356
Viral oncogenes (v-oncs), 305
Viral oncogenesis, 300
Viral tropism, 554
Virchow triad, 235
Viruses, 548
Virus-induced immunosuppression,
459
Virus-induced injury, 554

mechanisms, 554
Virus-induced neoplasms, 301
Viscous metamorphosis, 237
Vitamin deficiencies, 470

588

ascorbic acid, 194, 486

biotin, 483
choline, 485

cobalamin 485

fat-soluble vitamins, 470
folacin, 484
folic acid, 484
niacin, 481
nicotinic acid, 481

pantothenic acid, 483
pyridoxine, 482
riboflavin, 480
thiamine, 479
vitamin A, 470
vitamin B1, 479
vitamin B2, 480
vitamin B6, 482
vitamin B12, 485
vitamin C, 194, 486
vitamin D, 473

vitamin E, 475
vitamin K, 477

water-soluble vitamins, 478

Vitiligo, 50
Volvulus, 503

Von Willebrand disease, 233, 523
von Willebrandfactor, 231

Ww

Wallerian degeneration, 197
Wart(s), 312, 373

Wasting disease, 496
Weal, see triple response, 113
Wheatpoisoning, 491
White muscle disease, 476, 477, 493

William Harvey, 10

Wilm’s tumour, 393
Wound,

contraction, 196
dehiscence, 195

strength, 194
Woundhealing, 192

by first intention, 192
by primary union, 192

by second intention, 193

by secondary union, 193
factors affecting, 194

local, 195
systemic, 194

mechanisms of, 197

pathological aspects of, 195
proudflesh, 195
role of growth factors, 190

X

Xanthomas,48, 59
Xerophthalmia, 471
Xerosis conjunctivae, 471
X-linked disorders, 529

Y

Yellow clots, 243

Yelow fat disease, 476

Zz

Zollinger-Ellison syndrome, canine,
389

 


