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a
AAF see aggregative adherence
fimbriae
AAS see avian adenovirus splenomegaly
Abiotrophia spp. 250-251
abomasitis 327-328, 327
abortion
Arcobacter spp. 216
Brucella spp. 155
Glaesserella, Haemophilus, and
Histophilus spp. 133
Herpesviridae 506-507
Listeria spp. 283
systemic mycoses 444-445
Absidia spp. 31, 446
ABV see avian bornavirus
AC see avian chlamydiosis
accessory gene regulator (Agr)
235-236, 235
acid tolerance response (ATR)
Escherichia spp. 66
Salmonella spp. 81
ACS see avian intestinal/colonic
spirochetosis
ActA protein 280, 282
Actinbaculum suis  271-272
actin-like cytoskeletons 19
Actinobacillus spp. 118-128
cellular products of medical
interest 121-122
disease patterns 127-128
epidemiology 125
laboratory diagnosis 125-126
miscellaneous products 123
pathogenesis 124
pathology 124-125, 125
properties of genus  118-120, 120

Actinomyces spp.

reservoir and transmission 124
structure and composition 120-121
taxa 118,119
toxins 122-123
treatment, control, prevention 126
variability 124
335-337
descriptive features 335, 336
immune response 337
laboratory diagnosis 337
pathogenesis and disease patterns
336-337, 336
reservoir and transmission 335-336
treatment, control, prevention 337
acute hemorrhagic diarrhea syndrome
(AHDS) 315-316
acute respiratory distress syndrome
(ARDS) 647
acute synovitis 275
ADCC see antibody-dependent cellular
cytotoxicity
adenosine triphosphate (ATP) 22-24
adenoviral gizzard erosion (AGE)
494-495
Adenoviridae 489-495
adenovirus hemorrhagic disease of
deer 495
avian adenoviruses 493-495
bovine adenoviruses 492
canine adenovirus type 2 492
equine adenoviruses 492-493
infectious canine hepatitis
489-492, 491
ovine adenoviruses 495
physical and chemical
properties 489
porcine adenoviruses 493

structure and composition 489, 490
taxa and associated diseases 489, 491
treatment, control, prevention 489
adenovirus hemorrhagic disease of
deer 495
adenylate cyclase toxin-hemolysin
(CyaA) 139-140, 142
adherent-invasive E. coli (AIEC) 71
adhesins
Actinobacillus spp. 121
Bordetella spp. 137-139
Brachyspira spp. 198
Burkholderia mallei/pseudomallei
163, 165
Campylobacter spp. 209
Candida albicans 414
Clostridium spp. 311, 318
Enterobacteriaceae 49-51
Erysipelothrix spp. 273
Escherichia spp. 56-60
Glaesserella, Haemophilus, and
Histophilus spp. 131
gram-negative, non-spore-forming
anaerobes 295, 298
Helicobacter spp. 220
Listeria spp. 280
Moraxella spp. 176
Pasteurellaceae 110
Pseudomonas spp. 183
Salmonella spp. 75-76
Streptococcus Spp.  242-243
subcutaneous mycoses 426
systemic mycoses 434, 437,
440-441, 443
Trueperella spp. 253
Yersiniaceae 95,97
adjuvants 804
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ADV see Aleutian disease virus
aerobic bacteria
bacteriology basics 25
laboratory diagnosis 762
AEYV see avian encephalomyelitis virus
afimbrial adhesins (Afa) 59-60
African horse sickness virus (AHSV)
687-689
African swine fever virus (ASFV)
478-482
disease and etiologic agent
479-480
distribution, reservoir, and
transmission 479-480, 479
immune response 481-482
laboratory diagnosis 482
pathogenesis and pathology
480-481, 480-481
treatment, control, prevention 482
agar gel immunodiffusion (AGID)
160, 722
AGE see adenoviral gizzard erosion
agent-based models 828
Agf see aggregative fimbriae
aggregation substance 248
aggregative adherence fimbriae (AAF) 60
aggregative fimbriae (Agf) 75-76
AGID see agar gel immunodiffusion
Agr see accessory gene regulator
AHDS see acute hemorrhagic diarrhea

478-479,

syndrome
AHSYV see African horse sickness virus
AIEC see adherent-invasive E. coli
Ainovirus 591
AIP see autoinducible peptide
591
alcelaphine herpesviruses (AIHV)
509-510, 510
Aleutian disease virus (ADV) 461-463
disease and etiologic agent 461
distribution, reservoir, and
transmission 461
immune response 462
laboratory diagnosis 462
pathogenesis and pathology 461-462
treatment, control, prevention
462-463
alginate 185
AIHV see alcelaphine herpesviruses
alkaline proteases 184
allylamines 795
alopecia 471-472

Akabane virus
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alphacoronaviruses
canine enteric coronavirus 636-637
classification 622-625
disease patterns 629, 633-641
feline enteric coronavirus 637-640

feline infectious peritonitis virus
637-640
ferret coronavirus 640
porcine epidemic diarrhea virus
635-636
porcine respiratory coronavirus
633-635
rabbit coronavirus 641
swine enteric alphacoronavirus
transmissible gastroenteritis virus
633-635
alphaviruses 552-559
disease and etiologic agent
553-554
equine encephalitis viruses
553-557, 560
immune response 557
laboratory diagnosis  557-558
other medically important
alphaviruses 559
pathogenesis and pathology 557
salmonid alphaviruses 552, 558-559
taxa and associated diseases
552,553
treatment, control, prevention 558
Alternaria spp. 30-31
aminocyclitols 787
aminoglycosides 785-787
amphibians 482-483, 483
amphotericin B 34
aMPV see avian metapneumoviruses
anaerobic bacteria

636

552-557,

552-558,

bacteriology basics 25-26
laboratory diagnosis 762
Anaplasma spp. 377, 381-385
A. marginale 382-383, 382

A. phagocytophilum and

A. platys 383-384, 383-384
descriptive features 381-383,
382-384

immune response 382-384
laboratory diagnosis  383-384
pathogenesis 382-384
reservoir and transmission  382-383
treatment, control, prevention
383-384
anelloviruses 469

anthrax 257-263, 258
anthrolysins 259
antibodies
immune response 753-755, 753
Rhodococcus spp.  291-292
Salmonella spp. 84
Taylorella spp. 189
Yersiniaceae 94
antibody-dependent cellular cytotoxicity
(ADCC) 755
antibody detection see serology
antifungals 794-795
antigen detection 173
antigen-presenting cells (APC) 158, 750

antigens
Asfarviridae 478-479
Borrelia spp. 192

Poxviridae 523
systemic mycoses 438
Togaviridae 552
antimicrobial chemotherapy and
antimicrobial resistance
771-802
acquired resistance 796
aminocyclitols 787
aminoglycosides 785-787
antimicrobial stewardship 801-802
antimicrobial susceptibility testing
789-791
Arcobacter spp. 217
bacitracin 777
bactericidal versus bacteriostatic 772
classifying antimicrobials 771-772
clinical importance of antimicrobial
resistance 798-799
concepts and definitions 771
constitutive resistance 796
damage to cell membrane function
778
drug combinations 793-794
duration of therapy 793
Enterobacteriaceae 52

Enterococcus spp. 250
Escherichia spp. 72-73,799
fluoroquinolones 779-780

genetic elements associated with
resistance 798

glycopeptides 777-778

horizontal drug resistance transfer
796-798, 797

hospital-acquired resistant
infections 800
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inhibition of cell wall synthesis
772-778
inhibition of nucleic acid function
778-783
inhibition of protein synthesis
783-789
ionophores 778
p-lactams 772-777
lincosamides 789
macrolides 787-789
mechanism of action 772, 773
mechanisms of resistance 795-798,
797
mutation to resistance 796
nitrofurans 779
nitroimidazoles 779
Pasteurellaceae 112
pharmacodynamics
pharmacokinetics
phenicols 784-785
pleuromutilins 789
polymyxins 778
Pseudomonas spp. 186
public health aspects of resistance
800-801
rifamycins 780-781
Salmonella spp. 85-86, 799
spectrum 771-772
Staphylococcus spp. 233, 236-239
sulfonamides and diaminopyrimidines
781-783
tetracyclines 783-784
antitoxins, Clostridium spp. 317
antivirals
Coronaviridae 640
Herpesviridae 502, 513, 520
APC see antigen-presenting cells
APEC see avian-pathogenic E. coli
aphthoviruses
foot-and-mouth disease virus 533,
534-535, 535-538
other members 538
Apx toxins 122-124
aquareoviruses 692
aquatic/marine animals
Brucella spp. 155
Mononegavirales
Nocardia spp. 339
Roniviridae 676-677
Arcobacter spp.  216-217
descriptive features 207, 216
ecology 216-217

772,792-793
791-792

602-603

laboratory diagnosis and treatment
217
ARDS see acute respiratory distress
syndrome
Arteriviridae
equine arteritis virus 664, 665-669
lactate dehydrogenase elevating
virus 674-675
porcine reproductive and respiratory
syndrome virus 669-674, 672
simian hemorrhagic fever virus 675
taxa and associated diseases 659,
660-662, 662
virion properties and virus
replication 659-661, 663, 664
wobbly possum disease virus
675-676
arthritis 372, 373
Asfarviridae see African swine
fever virus
ASFV see African swine fever virus
ASLYV see avian sarcoma/leukosis virus
Aspergillus spp. 443-446
descriptive features 443, 443
ecology 444-445
immune response 445
laboratory diagnosis 445-446
mycology basics  30-32
treatment, control, prevention 446
ATP see adenosine triphosphate
ATR see acid tolerance response
atrophic rhinitis
Bordetella spp. 148, 148
Pasteurellaceae 115
Aujeszky’s disease virus see
pseudorabies virus
autoinducible peptide (AIP)
235-236, 313
Aves polyomavirus 1 487-488, 487
avian adenoviruses 493-495
avian adenovirus splenomegaly (AAS)
494
avian arizonosis 86-87
avian borelliosis 194
avian bornavirus (ABV) 607
avian chlamydiosis (AC) 361-362
avian cholera 115
avian circoviruses 469-472, 471
avian encephalomyelitis virus (AEV)
540
avian herpesviruses 516-519
GaHV1 516-517,516

Index | 831
GaHV2 517-519, 517
PsHV1 519
avian infectious bronchitis virus  651-653

avian influenza 578-581, 580
disease 578
distribution, reservoir, and
transmission 578-579
laboratory diagnosis 579
pathogenesis and pathology 579, 580
treatment, control, prevention
579-581
avian intestinal/colonic spirochetosis
(ACS) 197,202
avian metapneumoviruses (aMPV) 605
avian orthoreoviruses 681
avian parvoviruses 464-466, 466
avian-pathogenic E. coli (APEC) 70-71
avian sarcoma/leukosis virus (ASLV)
705-707
disease and etiologic agent
distribution, reservoir, and
transmission 705-706
immune response 706
laboratory diagnosis 706-707, 709
pathogenesis and pathology 706
treatment, control, prevention 707
Avibacterium spp. 111-117
avihepatoviruses 540
avipoxviruses 530-531, 530
Avulavirinae 598-599
azole antifungals 34

704, 705

b

BA see bacillary angiomatosis
BabA see blood group antigen-

binding adhesin
bacillary angiomatosis (BA) 399
Bacillus spp.  257-264
bacteriology basics 12, 20-21
B. anthracis 257-263, 258
B. cereus 263-264

B. subtilis 264
cellular products of medical
interest 258-260
disease patterns 261
epidemiology 261-262
growth characteristics
immune response 262
laboratory diagnosis 262
morphology and staining 257
pathogenesis and pathology
260-261

260, 260
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Bacillus spp. (cont'd) BCoV see bovine coronavirus

reservoir and transmission 260

Blastomyces spp.
B. dermatitidis  440-443
descriptive features 440-441
ecology 441

BDV see border disease virus; Borna
disease virus
beak and feather disease virus (BFDV)

resistance 260
structure and composition 257

taxa 257 469-472, 471 immune response 441
treatment, control, prevention BEFV see bovine ephemeral fever virus laboratory diagnosis 442, 442
262-263 betacoronaviruses mycology basics 30

variability 260
bacitracin 777

bovine coronavirus 642-644
canine respiratory coronavirus 644

treatment, control, prevention 443
blood group antigen-binding adhesin

bacteriology basics 11-28 classification 625 (BabA) 220
anatomic structures and functions disease patterns 629, 641-651 blue fur disease 186
11-13, 12 equine coronavirus 644-645 bluetongue virus (BTV) 682-686,

bacteria that lack peptidoglycan 17
13-15,13, 14-15
cell walls of gram-negative

bacteria 16-17,16-17,17
cell walls of gram-positive bacteria

cell structures

mouse hepatitis virus  645-646
porcine hemagglutinating
encephalomyelitis virus  641-642
rat coronaviruses 646-647
SARS-CoV-2 622, 632, 647-651

683-684
BLYV see bovine leukemia virus
BoHYV see bovine herpesviruses
BoNT see botulinum neurotoxin
border disease virus (BDV) 565-567,

15-16, 16-17,17
characteristics of bacteria 11,12

chemical growth requirements 27-28
complex cell walls 17-18
cytoplasmic structures 18-19, 18-19

growth and nutrition 24-26, 25

ionic strength/osmotic pressure
26-27

laboratory diagnosis  760-763

metabolism 22-24, 22, 23

physical growth requirements  25-27,25

surface structures of bacteria
19-21, 20, 21
bacteriophages 53, 798
Bacteroides spp. 294-295, 307
Bartonellaceae 392-404
cellular composition 393
disease patterns and epidemiology
392-393, 398-400
growth characteristics 393

SARS-CoV and MERS 647

beta-1,3 glucanosyltransferase (Gel)

434

beta-glucosidase 2 (Bgl2) 434

BFDV see beak and feather disease virus

Bfp see bundle-forming pilus

Bgl2 see beta-glucosidase 2

BibA protein 243

Bibersteinia spp.

BifA protein 243

biofilm
Actinobacillus spp. 120-122
bacteriology basics 20
Bordetella spp. 140-141
Erysipelothrix spp. 273-274
Glaesserella, Haemophilus, and

Histophilus spp. 130-131

Pseudomonas spp. 183-184, 186
Streptococcus spp. 244
Trueperella spp. 253

110-117

Bordetella spp.

570-571

136-150
biochemical activities 144
cellular products of medical

interest 137-141, 138
disease patterns 136-137, 137,
148-150, 148
exotoxins 141-142

growth characteristics 144, 144
immune response 146-147

laboratory diagnosis 147-148
morphology and staining 137
pathogenesis 145-146

pathology 146

regulation of cellular products
143-144

reservoir and transmission 145

resistance 141, 144

structure and composition 137

taxa 136-137,137

immune response 400 bioterrorism/bioweaponry treatment, control, prevention 148

laboratory diagnosis 400-402 Bacillus spp.  261-262 variability 144-145

mechanisms 397-398, 397 Francisella tularensis 171, 174 Borna disease virus (BDV) 607

morphology and staining 393, 393 birds see poultry and birds Bornaviridae 607

pathogenesis 394-397 Birnaviridae 693-697 Borrelia spp.  192-195

reservoir, transmission, distribution infectious bursal disease virus avian borelliosis or fowl spirochetosis
394, 394, 395-396 693-696, 694-696 194

taxa 392 infectious pancreatic necrosis virus bacteriology basics 18

treatment, control, prevention classification 192
402-404, 402, 403

basic reproductive number (Ry)
825-826

Basidiobolus spp. 446

bastard strangles 245, 248

bat influenza 585-586

693, 696-697
taxa and associated diseases 693 epidemiology 822
immune response 192, 751
laboratory diagnosis 193, 194
Lyme disease 193-194
pathogenesis 192

relapsing fever 195

BISC see Bowenoid in situ carcinoma
BIV see bovine immunodeficiency virus
Black Death 90, 90

black disease 325-326

blackleg 322-323, 323, 325
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structure and composition 192, 193
treatment, control, prevention
193, 194
botulinum neurotoxin (BoNT)
328-332, 329, 331
Bourbon virus (BRBV) 587
bovine adenoviruses 492
bovine coronavirus (BCoV) 642-644
bovine ephemeral fever virus (BEFV)
618-619
bovine herpes mamillitis virus
507-508, 508
bovine herpesviruses (BoHV)
504-509, 505
BoHV1 505-507
BoHV2 507-508, 508
BoHV4 508
BoHV5 508-509
bovine immunodeficiency virus (BIV)
722-723
bovine leukemia virus (BLV) 713-716
disease and etiologic agent 713-715
distribution, reservoir, and
transmission 715
immune response 715-716
laboratory diagnosis 716
pathogenesis and pathology 715
treatment, control, prevention 716
bovine papillomaviruses (BPV) 484-485
bovine papular stomatosis 527, 528
bovine parainfluenza viruses (BPIV)
604, 606
bovine pyelonephritis 270, 271
bovine respiratory disease complex
(BRDC) 114,114
bovine respiratory syncytial virus
(BRSV) 132, 605-606, 606
bovine rhinitis viruses 538
bovine spongiform encephalopathy
(BSE) 738-740
disease and etiologic agent
728, 738-739
pathogenesis and pathology 739
reservoir and transmission  739-740
treatment, control, prevention 740
bovine thrombotic
meningoencephalitis 133
bovine torovirus (BToV) 656-657
bovine viral diarrhea virus (BVDV)
565-570, 567-570
laboratory diagnosis
virology basics 39

767,767

Bowenoid in situ carcinoma
(BISC) 487
BPIV see bovine parainfluenza viruses
BPV see bovine papillomaviruses
Brachyspira spp. 196-202
cellular morphology and composition
197
cellular products of medical interest
197-198
growth characteristics 198-199, 198
immune response 200-201
laboratory diagnosis  201-202,
201, 202
morphology and staining 197, 197
pathogenesis and clinical signs
199-200, 200
reservoir and transmission 199
taxa 196-197,196
treatment, control, prevention 202
variability 199
braxy 327-328, 327
BRBV see Bourbon virus
BRDC see bovine respiratory
disease complex
Brilliant Green Agar 54
Brk protein 141, 146
BRSV see bovine respiratory
syncytial virus
Brucella spp. 151-161
cellular products of medical
interest 153
cellular structure and composition
152
characterization of infection in
animals 157
epidemiology 156-157, 827
growth characteristics 153, 153
immune response 158-159, 757, 758
laboratory diagnosis  159-160, 159
morphology and staining 151, 152
pathogenesis 155-156, 155-156, 158
reservoir and transmission  154-155
resistance 153-154
taxa 151,152
treatment, control, prevention 160-161
variability 154
BSE see bovine spongiform
encephalopathy
BToV see bovine torovirus
BTV see bluetongue virus
bubonic plague 89-91, 89-90
bundle-forming pilus (Bfp) 60

Index

Bunyavirales 589-595
Hantaviridae 595

Nairoviridae 594-595
Peribunyaviridae 591
Phenuiviridae 592-594, 592-594
taxa and general order properties

589, 590, 591
Burkholderia mallei/pseudomallei
162-167
biochemical characteristics 163, 166
B. mallei  162-165
B. pseudomallei 162, 165-167

cellular products of medical

interest 162-163, 165-166
disease patterns 164, 164
epidemiology 164, 166-167
growth characteristics 163, 163, 166
immune response 164, 167
laboratory diagnosis 165, 167
morphology and staining 162, 165
pathogenesis 163-164, 166
reservoir and transmission 163, 166
resistance 163, 166
structure and composition 162, 165
treatment, control, prevention

165, 167

BVDV see bovine viral diarrhea virus

c

CAAT see cross-agglutination
absorption test

Cache Valley Virus (CVV) 591

CaCV see canine circovirus

CAdV-2 see canine adenovirus type 2

CAEV see caprine arthritis
encephalitis virus

cag see cytotoxin-associated gene

CaHYV see canine herpesviruses

calcium-binding protein (Cbp)
437-438

calf diphtheria 305

Caliciviridae 543-551

lagoviruses 549-550

morphology and genome
characteristics 543, 544-545

noroviruses 550

taxa 543

unassigned viruses 550

vesiviruses 543-549, 546-548, 546

California encephalitis serogroup
viruses 591

camelpox virus  525-526
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camel prion disease 740
CAMP phenomenon 120, 120
Campylobacter spp. 207-216
bacteriology basics 12
cellular products of medical interest
208-210
epidemiology 211-212
growth characteristics
immune response 212
laboratory diagnosis 212-213,
214-215
morphology and staining 207, 207
pathogenesis and clinical signs
210-211, 211
reservoir and transmission 210
taxa 207-208, 208
treatment, control, prevention 213-216
variability 210
Candida spp.
C. albicans 413-416
cellular products of medical interest

210

414
disease patterns and epidemiology
415-416
growth characteristics 414-415
immune response 416
laboratory diagnosis 416
morphology and composition
414, 414
mycology basics  30-32

pathogenesis 415

reservoir and transmission 415

treatment, control, prevention 416
canine adenovirus type 2 (CAdV-2) 492
canine circovirus (CaCV) 476-477
canine distemper virus (CDV) 599-602

disease and etiologic agent 597, 599,

600-601

immune response 601-602

laboratory diagnosis 602

microbial infections of animals 8, 9
pathogenesis and pathology 601
range, distribution, and transmission

599-600
treatment, control, prevention
596, 602
virology basics 36, 37, 39-40
canine endocarditis 397, 400
canine enteric coronavirus (CCoV)
636-637
canine herpesviruses (CaHV)
512-513, 513
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canine infectious respiratory disease
(CIRD) 371, 644
canine infectious

tracheobronchitis  148-149
canine leproid granuloma syndrome
357

canine papillomaviruses (CPV) 486, 486
canine parainfluenza virus type 5
604-605
canine parvovirus (CPV) 455-458
disease and etiologic agent 455-456
distribution, reservoir, and
transmission 456
immune response 456-457, 755-756
laboratory diagnosis 457
pathogenesis and pathology 456, 456
treatment, control, prevention
457-458, 458
canine respiratory coronavirus (CRCoV)
644
CAP see cationic antimicrobial peptides
caprine arthritis encephalitis virus
(CAEV) 717-720, 719
caprine herpesviruses (CpHV) 510-511
capripoxviruses 528-530, 529
capsular polysaccharide (CP) 120-122
capsules
Actinobacillus spp.
Bacillus spp. 259
bacteriology basics
Bordetella spp. 141
Burkholderia mallei/pseudomallei
162-163, 165
Campylobacter spp. 209
Clostridium spp. 311, 318
Cryptococcus spp. 407-408
Enterobacteriaceae 49
Enterococcus spp. 248
Erysipelothrix spp. 273
Escherichia spp. 61
Glaesserella, Haemophilus, and
Histophilus spp. 131
gram-negative, non-spore-forming
anaerobes 295
108
185

120-122

19-20

Pasteurellaceae
Pseudomonas spp.
Salmonella spp. 76
Staphylococcus spp. 234
Streptococcus spp. 243
Yersiniaceae 91

carbapenems 777

carbohydrate metabolism 23-24, 23

carbon dioxide 26

cardioviruses 540-541

caseous necrosis 349

cationic antimicrobial peptides (CAP)
209

cat scratch disease (CSD) 398-402

Cbp see calcium-binding protein

CBPP see contagious bovine
pleuropneumonia

CCHEF see Crimean-Congo
hemorrhagic fever

CCoV see canine enteric coronavirus

CCPP see contagious caprine
pleuropneumonia

CDT see cytolethal distending toxin

CDV see canine distemper virus

CDV, immune response 756, 757

CE see coronavirus enteritis

Cefsulodin-Irgasan-Novobiocin 54

cell envelope 122

CEM see contagious equine metritis

cephalosporins  776-777

certhrax 263-264

cervical lymphadenitis 246

cetacean morbilloviruses 602-603

CF see complement fixation

CFA see colonization factor antigens

chikungunya virus (CV) 552, 559

chitinase 1 (Ctsl) 434

Chlamydia spp. 360-363
diagnosis, immunity, and control
361, 361

disease patterns 361-362
life cycle and growth characteristics
360
morphology and staining 360
pathogenicity and toxins 361
structure and composition 360
taxa 360
zoonotic disease 362, 363
chromoblastomycosis 431
chronic wasting disease (CWD) 735-738
disease and etiologic agent 728,
735-736
distribution 735, 735
laboratory diagnosis 737
pathogenesis and pathology 736
reservoir and transmission  736-737
treatment, control, prevention
737-738
Cif see cycle-inhibiting factor
circling disease 282-283
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Circoviridae 469-477
469-472, 471
476-477
physical and biological properties
469-470, 470
porcine circovirus
taxa 469
CIRD see canine infectious
respiratory disease
Citrobacter spp. 73,73
CJD see Creutzfeldt-Jakob disease
classical swine fever virus (CSFV)
565-567, 571-572
CIf see clumping factors
Clostridium spp. 309-334
biochemical activities 310
C. botulinum 328-332, 329, 331
C. chauvoei 322-323, 323
C. colinum 318, 318
C. difficile 318-320, 319-320
cellular products of medical
interest 311-313, 311, 318-319,
322-326, 325, 328-330, 332
C. haemolyticum 323-324, 324
C.novyi 324-326, 325, 325
C. perfringens 310-318, 311, 313-316
C. piliforme  320-321, 321-322
C. septicum 326-328, 327
C. spiroforme 322
C. tetani 332-334
enterotoxic clostridia 310-322
epidemiology 316-317, 319-320,
323-324, 326, 331, 333
growth characteristics 310, 332
histotoxic clostridia 316, 322-328
immune response 317, 320,
323-324, 326-327, 331, 333, 754
laboratory diagnosis 317, 320, 320,
323-324, 326-327, 331-333, 763
microbial infections of animals 5
morphology and staining 309, 310,
328, 332
neurotoxic clostridia 328-334
Paeniclostridium sordellii 328
pathogenesis and disease
patterns 313-316, 313-316, 317,
319-320, 322-326, 324, 327, 330,
331, 333
reservoir and transmission 313, 319,
322, 324-326, 330, 332
resistance 310, 330
structure and composition 309

avian circoviruses
canine circovirus

469, 470, 472-476

taxa 309, 310
treatment, control, prevention
317-318, 320, 323-324, 326-328,
332-334
clumping factors (CIf) 233
CNF see cytotoxic necrotizing factor
coagulase
Staphylococcus spp. 233,234
Yersiniaceae 92-93
Coccidioides spp. 433-437
descriptive features 434, 434
ecology 435-436
immune response 436
laboratory diagnosis 436
microbial infections of animals 3
mycology basics 30
treatment, control, prevention
436-437
colibactin 65
coli-surface (CS) antigens 57
colonization factor antigens (CFA) 57
commensalism
Bordetella spp. 136-137
Escherichia spp. 56
microbial infections of animals
Moraxella spp. 179
complement fixation (CF) 770
Conidiobolus spp. 446
conjunctivitis
Herpesviridae 506, 513-514, 513
Listeria spp. 283
contact patterns 825
contagious bovine pleuropneumonia
(CBPP) 370
contagious caprine pleuropneumonia
(Cccpp) 371
contagious ecthyma 527-528, 527
contagious equine metritis (CEM)
187, 189-190
control of virulence regulatory system
(CovRS) 244
core oligosaccharide 152
core polysaccharide
bacteriology basics 16-17, 17
Enterobacteriaceae 43,48
Coronaviridae 622-655

3-4

alphacoronaviruses 622-625,
633-641

betacoronaviruses 625, 641-651

deltacoronaviruses 628-629,
654-655

evolution of coronaviruses 629

Index

gammacoronaviruses 628, 651-654
other suborders of the order
Nidovirales 630
taxa and associated diseases
623-624, 625-628
virion properties and virus
replication 630-632, 631
coronavirus enteritis (CE) 653-654
Corynebacterium spp. 265-272
271-272
bacteriology basics 12
C. pseudotuberculosis  265-269,
266, 268
C. renale group 269-271, 271
disease patterns and epidemiology
267-268, 270
laboratory diagnosis
270, 271
morphology, growth characteristics,
266,

622,

Actinbaculum suis

268-269, 268,

biochemical activities
266, 269
other species 271
pathogenesis and pathology 267,270
reservoir and transmission 267, 270
taxa 265
treatment, control, prevention 269,
270-271
virulence factors 266-267, 269-270
COVID-19/SARS-CoV-2  647-651
classification 622
disease and etiologic agent
647-648
epidemiology 818, 824
experimental animal models 649-651
experimental infections 648-649
immune response 758-759
laboratory diagnosis 651
microbial infections of animals 8, 9
treatment, control, prevention 651
virion properties and virus
replication 632
CovRS see control of virulence
regulatory system
cowpox virus 525
Coxiella spp. 379-380
descriptive features
ecology 379
laboratory diagnosis  379-380, 380
pathogenesis and immunity 379
treatment, control, prevention 380
CP see capsular polysaccharide
CpHV see caprine herpesviruses

377-378
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Index

CPV see canine papillomaviruses; canine

parvovirus
CRCoV see canine respiratory coronavirus
Creutzfeldt-Jakob disease (CJD) 728,
738-740
Crimean-Congo hemorrhagic fever
(CCHF) virus 594-595
cross-agglutination absorption test
(CAAT) 228
Cryptococcus spp. 407-411
biochemical reactions 408
cellular products of medical
407-408
disease patterns and epidemiology
409-410, 409
growth characteristics
immune response 410
laboratory diagnosis 410-411
morphology and composition
407, 408
mycology basics 30-31, 32
pathogenesis 409, 409
reservoir and transmission 408-409
resistance and variability 408
taxa 407
treatment, control, prevention 411
CS31A adhesin  59-60
CS see coli-surface
CSD see cat scratch disease
CSFV see classical swine fever virus
CTL see cytotoxic T lymphocytes
Ctsl see chitinase 1
Culicoides biting midge orbivirus
vectors  689-690
curli 59-60, 75-76
CVV see Cache Valley Virus
CWD see chronic wasting disease
CyaA see adenylate cyclase
toxin-hemolysin
cycle-inhibiting factor (Cif) 65
cyclolethal distending toxin 65
cyclomodulins 64
cycloviruses 469
cytolethal distending toxin (CDT) 209,
216, 221
cytolysins 66, 248
cytoplasm 18-19, 18-19
cytoplasmic membrane 14, 14
cytotoxic necrotizing factor (CNF) 59,
60, 64-65
cytotoxic T lymphocytes (CTL)
754-755, 758

interest

408
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cytotoxin-associated gene (cag) 221
cytotoxins
Brachyspira spp. 198
Helicobacter spp. 221

d

DAEC see diffusely adherent E. coli

dark-field microscopy (DFM) 225,
226, 227-228

DC see dendritic cells

DEC see diarrheagenic E. coli

deer atadenovirus A 495

defensins see cationic antimicrobial
peptides

deltacoronoviruses

classification 628-629
629, 654-655
654-655

disease patterns
porcine deltacoronavirus
dendritic cells (DC) 158
dendritic corneal ulcers 514, 514
Dermatophilus spp. 340-342
descriptive features 336, 340, 341
immune response 342
laboratory diagnosis 342
pathogenesis and disease patterns
341-342, 341
reservoir and transmission 341
treatment, control, prevention 342
dermatophytes 418-424
growth characteristics 418
immune response 421
laboratory diagnosis 421-423,
422-423
morphology 418, 419
pathogenesis 419-421, 421
reservoir and transmission 419, 420
resistance 418
treatment, control, prevention
423-424
variability 418-419
dermonecrotic toxin (DNT) 142, 146
Derzsy’s disease  464-465
DFA see direct immunofluorescence
assay
DFM see dark-field microscopy
DHAV see duck hepatitis virus A
Dhori virus 587
diaminopyrimidines 781-783
diarrheagenic E. coli (DEC) 56
DIC see disseminated intravascular
coagulation
Dichelobacter spp.

bacteriology basics
D. nodosus 297-300
morphology, growth, and biochemical
activities 297-298, 298
treatment, control, prevention 300
virulence factors and variations
298-299
diffusely adherent E. coli (DAEC) 60
diphtheria toxin 271
Diplorhinotricum gallopavum 446
direct immunofluorescence assay
(DFA) 228, 228, 768
disinfection and sterilization 813-817

12,21

autoclaving 813-814

boiling 813

chemical agents 815-817, 816, 817
concepts and definitions 813
filtration 815

ionizing radiation 815
pasteurization 814

physical methods 813-815

resistance to disinfectants 816, 817
soaps, salts, detergents 816-817
sterilization 813
Tyndallization 814
ultraviolet light 814-815
disseminated intravascular coagulation
(DIC) 550

DNT see dermonecrotic toxin

DPV see duck parvovirus

duck hepatitis virus A (DHAV) 540
duck parvovirus (DPV) 464-465, 466

e

EAdV see equine adenoviruses

EAEC see enteroaggregative E. coli

EAEC heat-stable toxin-1 (EAST1) 63

EAST1 see EAEC heat-stable toxin-1

Eastern equine encephalitis virus
(EEEV) 40, 552-558, 553-557

EAV see equine arteritis virus

EBHS see European brown hare
syndrome

ECA see enterobacterial common
antigen

ECE see embryonated chicken eggs;
epizootic catarrhal enteritis;
equine coital exanthema

echinocandins 795

E. coli secreted protein (Esp) 66

ECoV see equine coronavirus

ecthyma contagiosum 527, 527
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edema disease 70-72, 70
edema toxin (EdTx) 259
EEEV see Eastern equine encephalitis
virus
EEHYV see elephant endotheliotropic
herpesvirus
EEV see equine encephalitis viruses
effector cells 748-751, 748-749
effector proteins
Salmonella spp. 76-81, 77, 79-80
Shigella spp. 101
egg drop syndrome '76 493-494
EHDYV see epizootic hemorrhagic
disease virus
EHEC see enterohemorrhagic E. coli
EHM see equine herpesvirus
myeloencephalopathy
Ehrlichia spp. 377, 386-389, 388-389
descriptive features 386-387
immune response 388

laboratory diagnosis 388-389,
388-389
pathogenesis 387-388

reservoir and transmission 387
treatment, control, prevention 389
EHV see equine herpesviruses
EIAV see equine infectious anemia virus
elastase 184
electron microscopy (EM) 768
elephant endotheliotropic herpesvirus
(EEHV) 519-520
ELISA see enzyme-linked
immunosorbent assay
EM see electron microscopy
embryonated chicken eggs
(ECE) 767, 768
EMCYV see encephalomyocarditis virus
EMPF see equine multinodular
pulmonary fibrosis
encephalomyocarditis virus (EMCV)
540-541
endocarditis 397, 399-400
endometritis 254
endotoxins
Corynebacterium spp. 269
Enterobacteriaceae 51
microbial infections of animals
6-8,7,7
enteric disease
Campylobacter spp. 210-216
Circoviridae 474-475
Francisella tularensis 170

Helicobacter spp. 219-224
Rhodococcus spp. 286
enteric red mouth (ERM) 98-99
enteroaggregative E. coli (EAEC) 60,
63, 65, 68
Enterobacteriaceae 43-55
cellular products of medical interest
51-52
cellular structure and composition
43-51, 49-50
growth characteristics 52
laboratory diagnosis 53
morphology and staining 43, 48,
53-55,53
resistance 52
taxa 43,44-48
variability 52-53
see also individual species/genus
enterobacterial common antigen
(ECA) 43
Enterobacter spp.
enterobactin 52

73,73

enterococcal surface protein (Esp) 249
Enterococcus spp. 248-250
descriptive features 248-249
ecology 249-250
laboratory diagnosis 250
treatment, control, prevention 250
enterohemolysin  65-66
enterohemorrhagic E. coli (EHEC) 56,
60, 68-70, 69
enteropathogenic E. coli (EPEC) 60,
68, 70-72
enterotoxic colibacillosis 59
enterotoxigenic B. fragilis (ETBF) 307
enterotoxigenic E. coli (ETEC) 57-60,
58-59, 65, 67, 71-72
enterotoxins
Clostridium spp. 310-322
Escherichia spp. 61-63
Salmonella spp. 78
Shigella spp. 103-104
Staphylococcus spp. 233
535, 536, 539
enzyme-linked immunosorbent
assay (ELISA)
Adenoviridae 493-494
Anaplasma spp. 384
Arteriviridae 668, 675
Bartonellaceae 400-401
Bordetella spp. 147
Brucella spp. 160

enteroviruses

Index

Burkholderia mallei/pseudomallei
165
Campylobacter spp. 213
Chlamydia spp. 361
Circoviridae 475, 477
Coronaviridae 635-637, 639,
643, 653
Cryptococcus spp. 411
Ehrlichia spp. 389
Herpesviridae 504, 506, 512
identification of viruses or viral
agents 770
immune response 755-757, 755-758
Leptospira spp. 229
Mononegavirales 604
mycology basics 32-33
Parvoviridae 454, 457
Poxviridae 526
Reoviridae 686-688, 691-692
Retroviridae 707, 713, 722
Rhabdoviridae 620
Rickettsia spp. 379
subcutaneous mycoses 429-430
transmissible spongiform
encephalopathies 734, 737
Eosin Y, Enterobacteriaceae 54
EPE see equine proliferative enteropathy
EPEC see enteropathogenic E. coli
epidemic typhus fever 379
epidemiology 818-828

concepts and definitions 818-819,
820-821

development of disease 819-822,
822

epidemiological triad 818-819, 819

infection dynamics 825-826, 825

modeling disease transmission
826-828, 826

modes of disease transmission
822-824

patterns of disease 824

see also individual agents/diseases

Epidermophyton spp. 418-419, 419

epidiymitis 127

epizootic catarrhal enteritis (ECE) 640

epizootic hemorrhagic disease virus
(EHDV) 686-687, 687

epizootic lymphangitis  428-430

EPS see exopolysaccharide; extracellular
polymeric substance

equine adenoviruses (EAdV) 39,
492-493
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equine arteritis virus (EAV) 664,
665-669
disease and etiologic agent 665-666
distribution, reservoir, and
transmission 666
immune response 667
laboratory diagnosis  667-668
pathogenesis and pathology 666-667
treatment, control, prevention 668-669
equine coital exanthema (ECE) 503, 503

disease patterns 275-276, 276

epidemiology 276

growth characteristics 274

immune response 276-277

laboratory diagnosis 277-278, 277

morphology and staining 273

pathogenesis and pathology 274-275,
275

reservoir and transmission 274

resistance 274,276

equine coronavirus (ECoV) 644-645

equine encephalitis viruses (EEV)
552-558, 553-557, 560

equine encephalosis virus (EEV) 689

equine herpesviruses (EHV) 496-504,

498
EHV1 497-502, 499
EHV2 502-503
EHV3 503-504, 503
EHV4 504
EHV5 504

equine herpesvirus myeloencephalopathy

(EHM) 497-502
equine infectious anemia virus (EIAV)
720-722

disease and etiologic agent 720-721

distribution, reservoir, and
transmission 721
immune response 721-722, 756
laboratory diagnosis 722
pathogenesis and pathology 721
treatment, control, prevention 722
equine influenza 583-585

disease and etiologic agent 583-584

laboratory diagnosis 584

pathogenesis and pathology 584

treatment, control, prevention
584-585

equine multinodular pulmonary fibrosis

(EMPF) 504
equine papillomavirus 485-486
equine parvovirus 466-467
equine proliferative enteropathy
(EPE) 203-206
equine rhinitis virus A (ERAV) 538
equine rhinitis virus B (ERVB) 539
equine torovirus (EToV) 656
erboviruses 539
ERM see enteric red mouth
Erysipelothrix spp. 273-279
cellular products of medical interest
273-274
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structure and composition 273
taxa 273
treatment, control, prevention 278
variability 274
erythritol 156
Escherichia spp. 56-74
antimicrobial chemotherapy and
antimicrobial resistance 72-73,
799
bacteriology basics 12, 16, 20-21, 27
cellular products of medical
interest 52, 56-61
cellular structure and composition
49-50, 51, 56, 58
enterotoxins 61-63
immune response 71
laboratory diagnosis  71-72,
762-763
microbial infections of animals 3
morphology and staining 48, 53, 54
other coliforms 73,73
other toxins 63-66, 66
pathogenesis 67-71, 69-70
reservoir and transmission 67
taxa and pathotypes 56, 57, 58
treatment, control, prevention 72-73
variability 66-67
ESKAPE bacteria 800
Esp see E. coli secreted protein;
enterococcal surface protein
ETBF see enterotoxigenic B. fragilis
ETEC see enterotoxigenic E. coli
EToV see equine torovirus
eumycotic mycetoma 431
European brown hare syndrome
(EBHS) 549-550
EVRB see equine rhinitis virus B
excreted enzymes 434
exfoliative toxins 233
exopolysaccharide (EPS) 130-132
exotoxins
Bordetella spp. 141-142

gram-negative, non-spore-forming
anaerobes 295
microbial infections of animals
6-8,7,7
Moraxella spp. 176-177, 180
Pseudomonas spp. 184-185
Streptococcus spp. 245
EXPEC see extraintestinal pathogenic
E. coli
extracellular matrix-binding proteins
253
extracellular polymeric substance
(EPS) 20
extracellular superoxide 248
extraintestinal pathogenic E. coli
(EXPEC) 56, 59, 68, 72

f

FADH see flavin dinucleotide
FAT see fluorescent antibody test
FbsA protein 242
FCoV see feline enteric coronavirus
FeHYV see feline herpesviruses
feline calicivirus (FCV) 546-549
disease and etiologic agent 546-548,
546-547
distribution, reservoir, and
transmission 548
immune response 548
laboratory diagnosis 548, 548
pathogenesis and pathology 548
treatment, control, prevention 549
feline enteric coronavirus (FCoV)
637-640
feline herpesviruses (FeHV) 38,
513-515, 513-514
feline immunodeficiency virus (FIV)
724-725
feline infectious peritonitis virus
(FIPV) 637-640, 757, 757
feline leprosy syndrome 357
feline leukemia/sarcoma virus (FeLV)
711-713
disease and etiologic agent 711-712
distribution, reservoir, and
transmission 712
immune response 712-713, 755, 755
laboratory diagnosis 713, 714
pathogenesis and pathology 712
treatment, control, prevention 713
virology basics 39
feline morbillivirus 602
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feline panleukopenia virus 452-455,
452,454
disease and etiologic agent
452-453, 452
distribution, reservoir, and
transmission 453
immune response 453
laboratory diagnosis 454, 454
pathogenesis and pathology 453
treatment, control, prevention
454-455
virology basics 39
feline papillomaviruses 486-487
feline spongiform encephalopathy
(FSE) 740
feline viral rhinotracheitis (FVR)
513-514
FeLV see feline leukemia/sarcoma virus
ferret coronavirus (FRECV) 640
ferric uptake regulator (Fur) 105
ferrodoxin 22-23
FHA see filamentous hemagglutinin
fibropapilloma 484-485
filamentous bacteria see individual
species/genus
filamentous hemagglutinin (FHA)
138, 145-146
Filobasidiella spp. 30
Filoviridae 607

fimbriae
bacteriology basics 21
Bordetella spp. 137-138

Corynebacterium spp. 269
Enterobacteriaceae 49-51
Escherichia spp. 56-60
gram-negative, non-spore-forming
295, 298
Moraxella spp. 176
Salmonella spp. 75-76
Trueperella spp. 253
FIPV see feline infectious
peritonitis virus
FISH see fluorescence in situ
hybridization

anaerobes

fish
Birnaviridae 693, 696-697
Iridoviridae 482-483
Orthomyxoviridae 573, 586
Poxviridae 532
Reoviridae 692
Retroviridae 716-717,717
Rhabdoviridae 619-620

Togaviridae 552, 558-559
FIV see feline immunodeficiency virus
flagellae
bacteriology basics
Brachyspira spp. 198
Campylobacter spp. 209
Enterobacteriaceae 51
Helicobacter spp. 219
Pseudomonas spp. 183
Salmonella spp. 76
flavin dinucleotide (FADH) 22-23
Flaviviridae 559-572
560-565, 561-564, 566
pestiviruses 565-572, 566-570
taxa and associated
diseases 552, 556
560-565, 561
Japanese encephalitis
560-562, 562
other medically important
flaviviruses 564-565, 566
West Nile and Kunjin
562-564, 563-564

20-21, 20

flaviviruses

flaviviruses

viruses

viruses
93-94, 93
flucytosine 794
fluorescence in situ hybridization (FISH)
Circoviridae 472, 476-477
Helicobacter spp. 223
fluorescent antibody test (FAT)
615, 620
fluoroquinolones  779-780
FMDYV see foot-and-mouth disease virus
follicular necrosis 471-472, 471
foot-and-mouth disease virus (FMDV)
535-538
disease and etiologic agent
534-535, 535-536
distribution, reservoir, and
transmission 536
epidemiology 827
pathogenesis and pathology 536-538
treatment, control, prevention

fleas

533,

537-538

foot rot

gram-negative, non-spore-forming
anaerobes 297-300, 305

Trueperella spp. 254

fowl aviadenovirus 494-495

fowlpox virus  530-531, 530

fowl spirochetosis 194

fowl typhoid 86

Francisella tularensis 168-175

Index

bioterrorism/bioweaponry 171, 174
classification 168,169
clinical manifestations
epidemiology 168-169
immune response 170-171

169-170

laboratory diagnosis 171-173, 172

pathogenesis 170

treatment, control, prevention 171,
173-174

FRECYV see ferret coronavirus
FSE see feline spongiform
encephalopathy
Fur see ferric uptake regulator
Fusobacterium spp. 300-307
bacteriology basics 12
disease patterns 304-306,
304-305, 304
F. equinum 306-307
F. funduliforme 301, 301-302, 302
F. gastrosuis 307
F. necrophorum 295, 295, 300-306,
301-302, 302-304, 304-305
laboratory diagnosis 306
morphology, growth, and biochemical
activities 301, 301-302, 302
pathogenesis 303
reservoir and transmission 303
treatment, control, prevention 306
virulence factors 295, 295,
302-303, 303
FVR see feline viral rhinotracheitis

9

gammacoronaviruses
avian infectious bronchitis virus
651-653
classification 628
629, 651-654
653-654
751

disease patterns
turkey coronavirus
gamma delta T cells
gangrene 90
gas gangrene 325-327, 325, 327
gastrointestinal tract see enteric
disease
GAV see gill-associated virus
Gel see beta-1,3 glucanosyltransferase
gelatinase 248
genital tract disease
Pasteurellaceae 115
Streptococcus spp. 245-246
genome resistance islands 798
Geotrichum candidum 416
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Getah virus 559

gill-associated virus (GAV) 676-677
129-135

disease patterns 132-134, 133
growth characteristics 131

Glaesserella spp.

immune response 134

laboratory diagnosis 134
morphology and staining 129
pathogenesis 132

reservoir and transmission 131-132
resistance 131

structure and cellular products of

medical interest 129-131
taxa 129,130
treatment, control, prevention
134-135
variability 131
glanders 162, 164

glandular disease 170
global stress requirement (Gsr)
93, 95,97
glucose 23
glucuronoxylomannan (GXM)
407-408
glycopeptide antimicrobials
632, 633
goatpox virus  528-529, 529
goose parvovirus (GPV) 464-465, 466
gram-negative, non-spore-forming
anaerobes 294-308
laboratory diagnosis 296-297
mode of infection 296
pathogenesis 296
structure and composition 294
treatment, control, prevention 297

777-778
glycoproteins

virulence factors and mechanisms
294-295, 295

see also individual species/genus

250-251

granuloma 349-350

Greenwood model 827

griseofulvin 794

growth factors 27-28

Gsr see global stress requirement

GXM see glucuronoxylomannan

gyroviruses 469

Granulicatella spp.

h

Haemophilus spp. 129-135
disease patterns 132-134, 133
growth characteristics 131

immune response 134
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laboratory diagnosis 134
morphology and staining 129
pathogenesis 132

reservoir and transmission 131-132

resistance 131
structure and cellular products of
medical interest 129-131
taxa 129,130
treatment, control, prevention
134-135
variability 131
HA/HALI see hemagglutination/
hemagglutination inhibition
Hantaviridae 595
H antigen 438
HCS see human intestinal/colonic
spirochetosis
HE see hemorrhagic enteritis
heartwater 387-388
heat-labile enterotoxin (LT) 61-62
heat-stable enterotoxin-a (STa) 62
heat-stable enterotoxin-b (STb) 62-63
HEF see hemagglutinin-esterase fusion
Hektoen Enteric Agar 54
Helicobacter spp. 219-224
growth characteristics 221
immune response 222-223
laboratory diagnosis 223
morphology and staining 219, 220
pathogenesis 222

reservoir and transmission 221-222

taxa 219, 220
treatment, control, prevention 223
variability 221
virulence factors 219-221
zoonotic potential 222
hemadsorption inhibition test
hemagglutination/hemagglutination
inhibition (HA/HAT)
Circoviridae 472
Coronaviridae 643
identification of viruses or viral
agents 769
immune response 756
Orthomyxoviridae 573-576
Parvoviridae 452
hemagglutinin-esterase fusion (HEF)
576
hemin storage (Hms) phenotype 91
hemolytic toxins
Brachyspira spp. 198
Escherichia spp. 65, 66

769-770

Staphylococcus spp. 232,232
Streptococcus spp. 240, 241,
243-244, 246
hemolytic-uremic syndrome (HUS)
100, 105-106
hemorrhagic enteritis (HE) 494
hemorrhagic septicemia 115
Hendra virus 599

hepatic necrobacillosis  304-305,
304-305

hepatitis-hydropericardium syndrome
(HHP) 494

herd immunity 826
Herpesviridae 496-521
alcelaphine and ovine herpesviruses

509-510, 510

avian herpesviruses 516-519,
516-517

bovine herpesviruses 504-509,
505, 508

canine herpesviruses 512-513, 513

caprine herpesviruses 510-511

elephant endotheliotropic

herpesvirus 519-520

equine herpesviruses 496-504, 498,
499, 503

feline herpesviruses 513-515,
513-514

macacine herpesviruses 515-516

structure and composition 496, 497

suid herpesviruses 511-512
taxa 496
virology basics 37

HGT see horizontal gene transfer

HHP see hepatitis-hydropericardium

syndrome

Histophilus spp. 129-135
disease patterns 132-134, 133
growth characteristics 131
immune response 134
laboratory diagnosis 134
morphology and staining 129
pathogenesis 132

reservoir and transmission 131-132

resistance 131
structure and cellular products of
medical interest 129-131
taxa 129,130
treatment, control, prevention
134-135
variability 131
Histoplasma spp.
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H. capsulatum var. capsulatum
437-440
descriptive features
ecology 438-439
immune response 439
laboratory diagnosis  439-440
treatment, control, prevention 440
H. capsulatum var. farciminosum
428-430
descriptive features 428
immune response 429
laboratory diagnosis 429-430
pathogenesis and epidemiology 429
reservoir and transmission  428-429

437-438, 437

treatment, control, prevention 430
mycology basics 30, 32, 32
histotoxins 316, 322-328
HIV/AIDS 349
Hms see hemin storage
hog cholera virus 39
horizontal gene transfer (HGT) 186

horsepox virus 532
horses
Actinobacillus spp. 128
Actinomyces spp. 336

Adenoviridae 492-493

Arteriviridae 664, 665-669

Bacillus spp. 261

Bordetella spp. 150

Candida albicans 415

Chlamydia spp. 362

Coronaviridae 625, 630, 644645,
656

Corynebacterium spp. 268

Cryptococcus spp. 410,411

Enterococcus spp. 249

gram-negative, non-spore-forming
anaerobes 306-307

Herpesviridae 496-504, 498, 499, 503

Lawsonia spp. 203-206

Leptospira spp. 227

Listeria spp. 283

Mollicutes 372

Mycobacteriaceae 352

Nocardia spp. 339

Orthomyxoviridae 583-585

Papillomaviridae 485-486

Parvoviridae 466-467

116

Picornaviridae 538-539

Poxviridae 531-532

Reoviridae 687-689

Pasteurellaceae

Retroviridae 720-722
Rhabdoviridae 616-618, 616
Rhodococcus spp.  286-292
Salmonella spp. 83
Staphylococcus spp. 236
Streptococcus spp.  245-246, 245
systemic mycoses 435, 445
Taylorella spp. 187-190, 189
Togaviridae 552-558, 553-557
hospital-acquired resistant infections
800
human brucellosis 156-157
human intestinal/colonic spirochetosis
(HCS) 197
humans and zoonotic disease
Actinobacillus spp. 128
Bacillus spp.  257-264, 258
Bartonellaceae 392-404
Brucella spp. 151,152, 156-157
Bunyavirales 591-592, 594
Campylobacter spp. 210-212

Chlamydia spp. 362, 363
Clostridium spp. 331
Coronaviridae 622-625, 628-630
Corynebacterium spp. 268, 271
Ehrlichia spp. 387

Escherichia spp. 56

Flaviviridae 565

Francisella tularensis 168-173

gram-negative, non-spore-forming
anaerobes 306
Helicobacter spp. 222
Leptospira spp. 226
283-284
Mycobacteriaceae 349, 353
Orthomyxoviridae 573, 585
Rhodococcus spp. 290
Salmonella spp. 84
Staphylococcus spp. 238
Streptobacillus spp. 343
subcutaneous mycoses 425
systemic mycoses 435, 445
Togaviridae 552
transmissible spongiform
728, 738-740
88-91, 89-90, 94
hyaluronidase 274

Listeria spp.

encephalopathies
Yersiniaceae

i

TIASV see infectious salmon anemia virus

686-687
IBDV see infectious bursal disease virus

Ibaraki viruses

Index

IBH see inclusion body hepatitis
IBK see infectious bovine
keratoconjunctivitis
IbpA see immunoglobulin binding
protein A
IBR see infectious bovine rhinotracheitis
IBV see infectious bronchitis virus
ICE see integrative conjugative elements
ICH see infectious canine hepatitis
Ics see intercellular spread
IEM see immune electron microscopy
IFA see indirect immunofluorescence
assay
THC see immunohistochemistry
THNYV see infectious hematopoietic
necrosis virus
IKC see infectious keratoconjunctivitis
IL see interleukins
ILC see innate lymphoid cells
ILTV see infectious
laryngotracheitis virus
imidazoles 794-795
immune electron microscopy (IEM)
768
immune inhibitor A (InhA) 259
immune-mediated damage 8
immune response  745-759
Actinomyces spp. 337
adaptive immunity 752-755
Adenoviridae 492,493
Anaplasma spp. 382-384
anatomical and physiological aspects
of innate immunity 751-752
antibody-based serology 755-757,
755-758
antiviral molecules 747-748
Arteriviridae 667, 671-672, 672
Asfarviridae 481-482
Bacillus spp. 262
Bartonellaceae 400
Birnaviridae 695-696
Bordetella spp. 146-147
Borrelia spp. 192
Brachyspira spp. 200-201
Brucella spp. 158-159
Bunyavirales 593
Burkholderia mallei/pseudomallei
164, 167
Caliciviridae 546, 548
Campylobacter spp. 212
Candida albicans 416
cell-mediated immunity 754-755, 758
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immune response (cont'd)
Chlamydia spp. 361
Circoviridae 473
Clostridium spp. 317, 320, 323-324,
326-327, 331, 333
Coronaviridae 634, 639, 642-643,
653-654
Coxiella spp. 379
Cryptococcus spp. 410
Dermatophilus spp. 342
dermatophytes 421
effector cells 748-751, 748-749
Ehrlichia spp. 388
Erysipelothrix spp. 276-277
Escherichia spp. 71
evaluation 755-759
Flaviviridae 561, 569-571
Francisella tularensis  170-171
Glaesserella, Haemophilus, and
Histophilus spp. 134
Helicobacter spp. 222-223
Herpesviridae 500, 503, 506,
512-515, 517-518, 520
humoral immunity 753-754, 753
innate immunity 745-752
Lawsonia spp. 205
Listeria spp. 284
Malassezia pachydermatis 413
Mollicutes 367-369
Mononegavirales 598, 601-602
Moraxella spp. 181
Mycobacteriaceae 350-351, 352
mycology basics 31, 33
Neorickettsia spp. 390
Nocardia spp. 339
Parvoviridae 451-452, 453, 456-457,
460, 465
Pasteurellaceae 116
Picornaviridae 537
recent innovations in vaccinology
758-759
Reoviridae 680-681, 685, 687-688,
691
Retroviridae 706, 710, 712-713,
715-717, 719-726
Rhabdoviridae 614-615, 617
Rhodococcus spp.  291-292
Salmonella spp. 84
Shigella spp. 106
Streptobacillus spp. 343
Streptococcus spp. 247
subcutaneous mycoses 427, 429
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systemic mycoses 436, 439, 441, 445
Taylorella spp. 189
T lymphocytes CD4+/CD8+  752-755
Togaviridae 557
toll-like receptors 745-747, 746-747
virology basics 38-39
Yersiniaceae 94, 97-98
see also vaccination
immunodiffusion 770
immunoglobulin binding protein A
(IbpA) 130
immunoglobulins (IG)
Actinobacillus spp. 123
Bunyavirales 593-594
Escherichia spp. 71
Helicobacter spp. 223
immune response 753-754, 753
Leptospira spp. 229
Rhodococcus spp. 292
Salmonella spp. 84
virology basics 39
immunohistochemistry (IHC)
Circoviridae 472,476-477
Coronaviridae 635-636
identification of viruses or viral
agents 768, 768
immune response 757, 757
transmissible spongiform
encephalopathies 734, 737
immunosuppression
Cryptococcus spp. 410
Papillomaviridae 486
Rhodococcus spp. 286, 290
systemic mycoses 446
virology basics 39
inclusion body hepatitis (IBH) 494
inclusions/storage granules 18
indirect immunofluorescence assay
(IFA)
Bartonellaceae  400-401
Coronaviridae 635-637, 639
Cryptococcus spp. 411
identification of viruses or viral
agents 768
immune response 756-757, 757
Parvoviridae 454
Retroviridae 713
Rickettsia spp. 379
infectious bovine keratoconjunctivitis
(IBK) 176,180-182, 180
infectious bovine rhinotracheitis
(IBR) 505-507

infectious bronchitis virus (IBV)
628, 651-653
infectious bursal disease virus (IBDV)
693-696, 694-696
disease and etiologic agent
693-694, 694
distribution, reservoir, and
transmission 695
immune response  695-696
laboratory diagnosis 696
pathogenesis and pathology 695,
695-696
treatment, control, prevention 696
virology basics 39
infectious canine hepatitis (ICH)
489-492
disease and etiologic agent
distribution, reservoir, and
transmission 490

489-490

immune response 492
laboratory diagnosis 492
pathogenesis and pathology
490-492, 491
treatment, control, prevention 492
infectious coryza 115
infectious hematopoietic necrosis virus
(IHNV) 620
infectious keratoconjunctivitis
(IKC) 176
infectious laryngotracheitis virus
(ILTV) 516-517,516
infectious necrotizing hepatitis
325-326
infectious pancreatic necrosis virus
(IPNV) 693, 696-697
infectious pustular vulvovaginitis
(IPV) 505
infectious salmon anemia virus
(ISAV) 573, 586
inflammatory response
Salmonella spp. 77-78, 79, 83, 83
Shigella spp. 105-106
influenza viruses 573-586
avian influenza 578-581, 580
bat influenza 585-586
classification 573, 574
epidemiology 824, 828
equine influenza 583-585
immune response 754
morphology 574, 574
swine influenza 581-583, 582
viral genome 574-575, 575
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575-578
zoonotic potential of animal
influenzas 585
InhA see immune inhibitor A
injectisome 102, 104

viral proteins

iNK see invariant natural killer

innate lymphoid cells (ILC) 750-751
inoculation of laboratory animals 767
integrated pest management (IPM)

689-690

integrative conjugative elements
(ICE) 112

integrons 798

intercellular spread (Ics) proteins
102-103

interdigital necrobacillosis 305

interferons 38, 38, 354-355, 747-748

interleukins (IL) 350-351
internal ribosome entry site (IRES) 533
intestinal disease see enteric disease
intimin 66
invariant natural killer (iNK) cells
invasion plasmid antigen (Ipa)

101, 103
invasion plasmid gene (Ipg) 101, 103
invertebrates 482-483
iodide antifungals 34
ionic strength  26-27
ionophores 778
Ipa see invasion plasmid antigen
Ipg see invasion plasmid gene
IPM see integrated pest management
IPNV see infectious pancreatic

necrosis virus
IPV see infectious pustular vulvovaginitis

751

IRES see internal ribosome entry site
Iridoviridae 482-483, 483

iron acquisition

123
bacteriology basics 27

Bordetella spp. 142-143
Corynebacterium spp. 267
Enterobacteriaceae 51-52
Enterococcus spp. 248
Escherichia spp. 66

Actinobacillus spp.

Glaesserella, Haemophilus, and
Histophilus spp. 131
178
Pasteurellaceae 111
Shigella spp. 105
systemic mycoses 438, 443

Yersiniaceae 91, 95,97

Moraxella spp.

isaviruses 573, 586
isolate typing 374-375

J
Jaagsiekte sheep retrovirus (JSRV)

707-709

disease and etiologic agent
707-708

distribution, reservoir, and
transmission 708

705,

immune response 709
laboratory diagnosis 709
pathogenesis and pathology 708-709,
708
treatment, control, prevention 709
Japanese encephalitis viruses (JEV)
560-562, 562, 819, 824
JAV see Johnston Atoll virus
Jembrana disease virus JDV) 723-724
JEV see Japanese encephalitis viruses
Johne’s disease 355-357, 356
Johnston Atoll virus (JAV) 587
JSRV see Jaagsiekte sheep retrovirus

k

kennel cough 148-149

Kilham’s rat virus 463

Klebsiella spp. 73,73, 754

kobuviruses 539

Koch’s postulates 4

Krebs cycle 23-24,23

Kunjin virus  562-564

kuru 728

Kyasanur forest disease virus

laboratory animals
Bordetella spp. 150
inoculation 767

565

Pasteurellaceae 116

l
laboratory-associated infections (LAI)
816
Laboratory Response Network (LRN)
171
B-lactams
carbapenems
cephalosporins  776-777
monobactams 777
penicillins  774-776
lactate dehydrogenase elevating virus
(LDV) 674-675
lactation

772-777
777

Corynebacterium spp. 271

Index

gram-negative, non-spore-forming

anaerobes 305-306
Herpesviridae 507-508, 508
Leptospira spp. 226

Mycobacteriaceae 356-357
Streptococcus spp. 246
lagoviruses 549-550
LALI see laboratory-associated infections
Lake Chad virus (LKCV) 587
LAM see lipoarabinomannans
LAMP see loop-mediated isothermal
amplification
Lancefield Grouping Scheme 240
Lawsonia spp. 196, 202-206
cellular morphology and
composition 202-203, 203
cellular products of medical interest
203
clinical features and lesions
204-205, 204
epidemiology 205
growth characteristics
immune response 205
laboratory diagnosis  205-206, 205
morphology and cellular anatomy
203
pathogenesis 204
reservoir and transmission 203
treatment, control, prevention 206
LBREF see louse-borne relapsing fever
LCDV see lymphocystis disease virus
LcrV see low calcium response virulence
LDLR see low density lipoprotein receptor
LDV see lactate dehydrogenase
elevating virus
LEE see locus of enterocyte effacement
leporipoxviruses 526-527
leptospiral pulmonary hemorrhage
syndrome (LPHS) 227
Leptospira spp. 225-230
bacteriology basics 12
descriptive features 225, 226
epidemiology 226
laboratory diagnosis
228-229,763
pathogenesis and diseases 226-227
reservoir and transmission 226

203

227-229,

treatment, control, prevention 229
zoonotic disease 226

lethal toxin (LeTx) 258-259

LeTx see lethal toxin

leukocidins 232-233
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Index

leukotoxin 110-111, 302-303
lincosamides 789
lipid A
bacteriology basics 16-17, 17
Brucella spp. 152-153
Burkholderia mallei/pseudomallei
165
Enterobacteriaceae 43, 48
Escherichia spp. 61
gram-negative, non-spore-forming
anaerobes 295
Helicobacter spp. 220-221
lipid metabolism 23-24, 23
lipid-rich cell wall
Mycobacteriaceae 346-347
Rhodococcus spp.  286-287
subcutaneous mycoses 426
systemic mycoses 440

lipoarabinomannans (LAM) 286-287, 347

lipooligosaccharide (LOS)
132 Glaesserella, Haemophilus, and
Histophilus spp. 129-130
Arcobacter spp. 216
Brachyspira spp. 197-198
Campylobacter spp. 209
Moraxella spp. 176
lipopolysaccharide (LPS)
Actinobacillus spp. 120-124
Arcobacter spp. 216
bacteriology basics 16-17
Bordetella spp. 137, 141, 146
Brachyspira spp. 197-198
Brucella spp. 151-152,155-156
Burkholderia mallei/pseudomallei
162-163, 165
Campylobacter spp. 208-209
Enterobacteriaceae 43, 48-49, 51
Escherichia spp. 56, 61
gram-negative, non-spore-forming
anaerobes 295, 298, 302
Helicobacter spp. 220-221
Lawsonia spp. 203
Leptospira spp. 225

microbial infections of animals 7-8

Pasteurellaceae 110
Pseudomonas spp. 185
Salmonella spp. 75, 76, 86
Shigella spp. 100-101
Yersiniaceae 91,95
Listeria spp. 280-285
cellular products of medical interest
280-281
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disease patterns 282-283
epidemiology 283-284
growth characteristics 281
immune response 284, 754
laboratory diagnosis  284-285, 284-285
morphology and staining 280
pathogenesis and
pathology 281-282, 282-283
reservoir and transmission 281
structure and composition 280
taxa 280
treatment, control, prevention 285
variability 281
listeriolysin O (LLO) 280-281
liver abscesses
gram-negative, non-spore-forming
anaerobes 304-305, 304-305
Trueperella spp. 254
liver disease
Helicobacter spp. 219-224
Leptospira spp. 227
LKCV see Lake Chad virus
LLO see listeriolysin O
locus of enterocyte effacement (LEE)
66, 68-69
long polar fimbriae (Lpf) 75-76
loop-mediated isothermal amplification
(LAMP) 278
LOS see lipooligosaccharide
Louping ill virus 565
louse-borne relapsing fever (LBRF)
195
low calcium response virulence (LcrV)
92, 95-97
low density lipoprotein receptor (LDLR)
family 533
Lpf see long polar fimbriae
LPHS see leptospiral pulmonary
hemorrhage syndrome
LPS see lipopolysaccharide
LRN see Laboratory Response Network
LSD see lumpy skin disease
LT see heat-labile enterotoxin
lumpy skin disease (LSD) 529-530
Lyme disease 193-194, 822
lymphocystis disease virus (LCDV)

482

m

macacine herpesviruses (McHV)
515-516

MacConkey Agar 54

machine learning 828
McHYV see macacine herpesviruses
macrolides 787-789
macrophages 749-750, 754
maedi-visna virus (MVV)  717-720
major histocompatibility complex
(MHC) 158, 750-751, 753-755,
758
Malassezia spp.
descriptive features 412
ecology 412-413
laboratory diagnosis 413, 413
M. pachydermatis 411-413
mycology basics 32
treatment, control, prevention 413
MALDI-TOF-MS
Cryptococcus spp. 411
demonstration of an infectious
agent 762-763
dermatophytes 422-423
Erysipelothrix spp. 278
gram-negative, non-spore-forming
anaerobes 297, 299-300
Moraxella spp. 177,181
Pasteurellaceae 116
subcutaneous mycoses 428
malignant catarrhal fever (MCF) 37,
509-510, 510, 767
Mannheimia spp. 110-117, 110,
112,114
mannose-containing receptors  50-51
M antigen 438
Mantoux tuberculin skin test 354
MAPK see mitogen-activated protein
kinase
marble spleen disease (MSD) 494
Marek’s disease (MD) 517-519, 517
marine animals see aquatic/marine
animals
Mason-Pfizer monkey virus (MPMV)
709-711
disease and etiologic agent 709-710
distribution, reservoir, and
transmission 710
immune response 710
laboratory diagnosis  710-711
pathogenesis and pathology 710
treatment, control, prevention 711
mastitis
Corynebacterium spp. 271
Glaesserella, Haemophilus, and
Histophilus spp. 133
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Mollicutes 370 mycology basics 30-32 laboratory diagnosis 181
Nocardia spp. 339 Middle East respiratory syndrome morphology and staining 176, 178
Pseudomonas spp. 185 (MERS) 647 pathogenesis 180, 180

reservoir and transmission 180
resistance 178

structure and composition 176
taxa 176,177

treatment, control, prevention 182

Streptococcus spp. 246
systemic mycoses 444, 446
Trueperella spp. 254
MAT see microscopic agglutination test
matrix protein 577
Mbx toxin  176-177, 180

minute virus of mice (MVM) 463-464

mitogen-activated protein kinase
(MAPK) 78,79

mix-spa genes 102, 104

MLST see multi-locus sequence typing

Mollicutes 364-376

MCF see malignant catarrhal fever
MD see Marek’s disease; mucosal
disease
megalocytiviruses 482-483
melanin
Cryptococcus spp. 408
subcutaneous mycoses 426
systemic mycoses 438, 443
melioidosis 166
MERS see Middle East respiratory
syndrome
metapneumoviruses 605
methicillin-resistant S. aureus
(MRSA) 233,236-239
Methylene Blue 54

metritis 254, 305-306

disease patterns and pathology
369-372, 369-370, 373
growth characteristics 365-366, 366
hemotrophic Mollicutes 376, 376
laboratory diagnosis  372-375
morphology and staining 364
nonhemotrophic Mollicutes 365-375,
365-366
pathogenesis and immunity 367-369,
368
reservoir and environmental
stability 366-367
structure and composition 364-365
taxa 364
transmission and epidemiology 367
treatment, control, prevention 375

variability 178-179

599-604, 600-601

Mortierella spp. 446

mouse hepatitis virus (MHV) 645-646

mouse parvovirus (MPV) 463-464

mousepox virus 526

MPMV see Mason-Pfizer monkey virus

MprF see multiple peptide
resistance factor

MPV see mouse parvovirus

MreB protein 19

MRSA see methicillin-resistant S. aureus

MSCRAMM see microbial surface
components recognizing
adhesive matrix molecules

MSD see marble spleen disease

Mucor spp. 32, 446

morbilloviruses

mucosal disease (MD) 569
monoclonal antibodies 73 multigene regulator (Mga) 244
Mononegavirales multi-locus sequence typing (MLST)
Avulavirinae 598-599 116
Bornaviridae 607 multiple peptide resistance factor

Mga see multigene regulator monobactams 777

MHC see major histocompatibility
complex

MHYV see mouse hepatitis virus

microbial infections of animals 3-10

criteria of pathogenicity: Koch’s
postulates 4
direct damage 6-8,7,7
host-parasite relationships 3-4, 4
immune-mediated damage 8
mechanisms of pathogenesis 6
transmission and production of
disease 4-9
viral dissemination within host 8,9
virus-host interactions 5-6, 5, 6
see also individual agents
microbial surface components
recognizing adhesive matrix
molecules (MSCRAMM)
Enterococcus spp. 248
Staphylococcus spp. 234
Streptococcus spp. 242, 245
Trueperella spp. 253
microcapsule 209, 234
microscopic agglutination test
(MAT) 228-229, 229
Microsporum spp. 418-421, 419-421, 422
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Filoviridae 607
morbilloviruses 599-604, 600-601
orthoparamyxovirinae 599
orthopneumoviruses 605-606, 606
Paramyxoviridae 596, 597
Pneumoviridae 605
resistance to physical and chemical
agents 596
respiroviruses 604
Rubulavirinae  604-605
taxa 596, 597
see also Rhabdoviridae
moPCR 173
Moraxella spp. 176-182
biochemical activities 178
cellular products of medical
176-178
disease pattern and pathology
180-181, 180
epidemiology 181-182
growth characteristics
immune response 181

interest

178,179

(MprF) 259

Murray Valley encephalitis virus 564
Muscovy duck parvovirus (DPV) 464
MVM see minute virus of mice

MVV see maedi-visna virus
Mycobacteriaceae 345-359

canine leproid granuloma syndrome
357

feline leprosy syndrome 357

immune response 350-351, 352

laboratory diagnosis  354-355

M. avium complex 349

M. avium subsp. paratuberculosis
349, 355-357, 356

morphology and staining  345-346,
347

nontuberculous infections  353-354

pathogenesis, epidemiology, and
microbial evolution 347-349,

348
phagocytic process and disease
onset 349-350, 350
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Mycobacteriaceae (cont'd)
reservoir and transmission 353
structure and composition 346-347
taxa/classification 345, 346-347
treatment, control, prevention 355
tuberculous infections 351-355
ulcerative dermatitis of cats and
dogs 357-358
Mpycobacterium spp.
bacteriology basics
immune response 750-751, 758
laboratory diagnosis 763
microbial infections of animals
mycolic acids 267
mycology basics 29-34
characteristics of fungi 29-30, 30
commonly used terms 30-31
considerations with fungal
infections 31
diagnosis of fungal infections
32-33,32
immune response to fungal infections
31,33
laboratory diagnosis  760-763
pathogenesis of fungal infections
31-32
treatment of fungal infections
Mycoplasma spp. 364-376
disease patterns and pathology
369-372, 369-370, 373
growth characteristics 365-366, 366
hemotrophic Mollicutes 376, 376
laboratory diagnosis 372-375
microbial infections of animals 4
morphology and staining 364

17-18

4-5

33-34

nonhemotrophic Mollicutes 365-375,
365-366

pathogenesis and immunity 367-369,
368

reservoir and environmental stability
366-367

structure and composition 364-365
taxa 364
transmission and epidemiology 367,
822-823
treatment, control, prevention 375
132-133, 133
526-527

myocarditis
myxomatosis

n
NAD/NADH see nicotinamide adenine
dinucleotide
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Nairobi Sheep Disease (NSD) 594-595
Nairoviridae 594-595
NA/NALI see neuraminidase/
neuraminidase inhibition
natural killer (NK) cells 750-751
NDV see Newcastle disease virus
necrohemorrhagic enteritis 314, 314
necrosis
Campylobacter spp. 211
Circoviridae 471-472, 471
Herpesviridae 505-506
Mycobacteriaceae 349-350
Salmonella spp. 83, 83
96-97, 96
necrotic enteritis toxins (Net) 312-316,
313-316
necrotic laryngitis 305
necrotizing and emphysematous
abomasitis 313-314, 313
necrotizing colitis 319
necrotizing enteritis 452
necrotizing fasciitis (NF) 246
necrotoxigenic E. coli (NTEC) 68
Neorickettsia spp. 377, 389-391
descriptive features 386-387, 389-390
immune response 390
laboratory diagnosis 389, 390
pathogenesis 390
reservoir and transmission 390
treatment, control, prevention
390-391
NEP see nuclear export protein
Net see necrotic enteritis toxins
network models 827
neuraminidase/neuraminidase
inhibition (NA/NAI) 573-576
Erysipelothrix spp. 273
Trueperella spp. 253
328-334
neutrophils 78, 748-749, 748-749
Newcastle disease virus (NDV) 39,
598-599
next-generation sequencing (NGS)
Circoviridae 475
identification of viruses or viral
agents 769
Mollicutes 375
Rhabdoviridae 609
NF see necrotizing fasciitis
NGS see next-generation sequencing

Yersiniaceae

neurotoxins

nicotinamide adenine dinucleotide
(NAD/NADH)

Actinobacillus spp. 119-120, 120
bacteriology basics 22-23
Brachyspira spp. 198
Glaesserella, Haemophilus, and
Histophilus spp. 131

Nipah virus 599

nitric oxide synthase 259

nitrofurans 779

nitroimidazoles 779

NK see natural killer

Nocardia spp. 337-340
descriptive features 336, 338, 338
immune response 339
laboratory diagnosis  339-340
pathogenesis and disease patterns

338-339

reservoir and transmission 338
treatment, control, prevention 340
non-enterotoxemic diarrhea 316
nonhuman primates
Arteriviridae 675
Coronaviridae 651
Herpesviridae 515-516
Mycobacteriaceae 352
Retroviridae 709-711
Shigella spp. 100, 106
Streptococcus spp. 246
nonstructural protein (NS1) 577
noroviruses 550
Norwegian salmonid alphavirus
(NSAV) 552, 558
NP see nucleoprotein
NS1 see nonstructural protein
NSAV see Norwegian salmonid
alphavirus
NSD see Nairobi Sheep Disease
NTEC see necrotoxigenic E. coli
nuclear export protein (NEP) 577
nucleic acid hybridization 768
nucleoid 18
nucleoprotein (NP) 576-577
nutritionally variant streptococci
250-251

o

O-antigen
Burkholderia mallei/pseudomallei 163
Campylobacter spp. 209
Escherichia spp. 61, 66-67
Helicobacter spp. 221
Salmonella spp. 75

ocular lymphomatosis 518
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oculoglandular disease 170

OMP see outer membrane protein
Omsk hemorrhagic fever virus 565
OMYV see outer membrane vesicles
oncogenesis 704-705

oomycosis 430

OPA see ovine pulmonary adenocarcinoma

O-polysaccharide
bacteriology basics
Brucella spp. 152
Enterobacteriaceae 43,48-49

oral disease 116

oral papilloma 486, 486

681-690

African horse sickness virus

687-689

bluetongue virus 682-686, 683-684

Culicoides biting midge orbivirus

vectors  689-690

epizootic hemorrhagic disease

686-687, 687

equine encephalosis virus 689

Ibaraki viruses 686-687

Palyam viruses 689

16-17,17

orbiviruses

virus

structure and composition 681-682,

682
Ornithobacterium rhinotracheale 117
oropharyngeal disease 170
orthobunyaviruses 591
orthohantaviruses 595
Orthomyxoviridae 573-588
influenza viruses 573-586
573, 586
quaranjaviruses 573, 587
taxa and associated diseases 573
573, 586-587
594-595
orthoparamyxovirinae 599
orthopneumoviruses 605-606, 606
orthopoxviruses 523-526
camelpox virus = 525-526
cowpox virus 525
mousepox virus 526
vaccinia virus 525
orthoreoviruses 679-681
avian orthoreoviruses 681

isaviruses

thogotoviruses
orthonairoviruses

mammalian orthoreoviruses
679-681
osmotic pressure 26-27
osteotoxin 142
otitis externa 185
outer membrane protein (OMP)

Brucella spp. 152
Enterobacteriaceae 43,49
gram-negative, non-spore-forming
anaerobes 298
outer membrane vesicles (OMV) 111
OVHYV see ovine herpesviruses
ovine adenoviruses 495
ovine herpesviruses (OvHV) 509-510,
510
ovine posthitis 270-271
ovine pulmonary adenocarcinoma
(OPA) 707-709, 708
oxygen 25-26,25
oxygen-labile hemolysins 243-244

p

Pacheco’s disease 519
Paecilomyces spp. 446
Paeniclostridium sordellii 328
PAI see pathogenicity islands
Palyam viruses 689
PAMP see pathogen-associated
molecular patterns
pancreas disease (PD) 552, 558-559
Papillomaviridae 484-487
bovine papillomaviruses 484-485
486, 486
484, 485
equine papillomavirus and equine
sarcoids 485-486
feline papillomaviruses
taxa 484
virology basics 37
Paramyxoviridae 596, 597
parapoxviruses 527-528, 527
paratyphoid 86
Parker’s rat coronavirus (PRC) 646-647
Parvoviridae 451-468
Aleutian disease in mink 461-463
avian parvoviruses 464-466, 466
canine parvovirus 455-458, 456, 458
equine parvovirus 466-467
feline panleukopenia 452-455,
452, 454
immune response 451-452
porcine parvovirus 458-461,
459, 461
reservoir and transmission 451
rodent parvoviruses 463-464
structure and composition 451-452
virology basics 37
passive agglutination test

canine oral papillomavirus
disease and etiologic agent

486-487

757,758

Index
Pasteurellaceae  108-117
cellular products of medical
interest 110-111
disease patterns 114-116
growth characteristics 111-112, 112

immune response 116

laboratory diagnosis 116
morphology and staining 108, 110
pathogenesis 113-114

pathology 114

reservoir and transmission 113
resistance 112

structure and composition 108-110,

110
taxa 108,109
treatment, control, prevention
116-117
variability 113
see also individual species/genus
Pasteurella spp. 110-117, 112
pathogen-associated molecular
patterns (PAMP)
Actinobacillus spp. 124
Brucella spp. 152,158
immune response 745
mycology basics 32
systemic mycoses 443
pathogenicity islands (PAI)
Francisella tularensis 170
Helicobacter spp. 221
Salmonella spp. 76-83, 77, 79-80
Shigella spp. 104
88,91, 95,97
pattern recognition receptors
(PRR) 32,158
PCF see putative colonization factors
PCR see polymerase chain reaction
PCS see porcine intestinal/colonic
spirochetosis
PCV see porcine circovirus
PD see pancreas disease
PDCoV see porcine deltacoronavirus
PDD see proventricular dilatation
disease
PDNS see porcine dermatitis and
nephropathy syndrome
PDV see phocine distemper virus
PE see proliferative enteropathy
PEDV see porcine epidemic diarrhea
virus
Pef see plasmid-encoded fimbriae

Yersiniaceae

pelvic inflammatory disease (PID) 362

847
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Index

penicillins  774-776
Penicillium spp. 30-31
peptide-thamnomannan 426
peptidoglycans (PGN)
bacteriology basics
Bordetella spp. 139
Listeria spp. 280
Mycobacteriaceae 347
Peribunyaviridae 591
pericarditis 132-133
periodontal disease 307-308
periplasmic fibrils 220
persister-cells 186
pertactin (Prn) 138-139
pertussis toxin (Ptx) 140, 142, 145-146
peste de petits ruminants (PPR)
virus 602, 603-604
pesticin 92
pestiviruses 565-572, 566-570
border disease virus  565-567, 570-571
bovine viral diarrhea virus  565-570,
567
classical swine fever virus
571-572
taxa and associated diseases
565-567, 567-570
PGN see peptidoglycans
pH 26
phaeohyphomycosis
phagocytosis 38
phagolysosome acidification 438
pharmacokinetic/pharmacodynamic
(PK/PD) analysis 790
PHE see proliferative hemorrhagic
enteropathy
phenicols  784-785
phenol-soluble modulins (PSM) 233
Phenuiviridae 592-594, 592-594
PHEV see porcine hemagglutinating
encephalomyelitis virus
phleboviruses 592-594, 592-594
phocine distemper virus (PDV)  602-603
phosphatidylinositol 3 kinase (PI3K)
77,77
phospholipase
Corynebacterium spp. 266, 266,
269, 271
Cryptococcus spp. 408
Listeria spp. 281
Pseudomonas spp. 184
PI3K see phosphatidylinositol 3 kinase
Pic see protein involved in colonization

15-17, 15

565-567,

556,

431
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Picornaviridae 533-542
aphthoviruses 533, 534-535,

535-538

avihepatoviruses 540

cardioviruses 540-541

535, 536, 539

erboviruses 539

kobuviruses 539

sapeloviruses 539

senecaviruses 535, 536, 541

structure, genome characteristics,
and replication 533-534,

enteroviruses

534-535

taxa and associated diseases
533,534

teschoviruses 539-540

tremoviruses 540
virology basics 38
PID see pelvic inflammatory disease
pili
bacteriology basics 21
Burkholderia mallei/pseudomallei
163
Enterobacteriaceae 49
Escherichia spp. 60
Glaesserella, Haemophilus, and
Histophilus spp. 131
Moraxella spp. 176
Pseudomonas spp. 183
PIVD see porcine idiopathic vesicular
disease
pizzle rot 270-271
PK/PD see pharmacokinetic/
pharmacodynamic
plague bacillus  89-91, 89-90
plasmid-encoded fimbriae (Pef) 75-76
plasmid-encoded toxin 65
plasmids
antimicrobial chemotherapy and
antimicrobial resistance  797-798
bacteriology basics 18-19, 18
Brachyspira spp. 198
plasminogen activator 92-93
pleuromutilins 789
pleuropneumonia
Actinobacillus spp. 125-126, 127
Glaesserella, Haemophilus, and
Histophilus spp. 132
PLO see pyloysin O
PLSD see pseudolumpy skin disease
PMN see polymorphonuclear leukocytes
P. multocida toxin (PMT) 110-111

PMWS see postweaning multisystemic
wasting syndrome
Pneumocystis spp. 446-447
pneumonia
Actinobacillus spp. 125-128
Bordetella spp. 148, 149
Chlamydia spp. 362, 363
Francisella tularensis 170
Glaesserella, Haemophilus, and
Histophilus spp. 132
370, 370
Pasteurellaceae 114-115, 114
Retroviridae 717-720
Rhodococcus spp. 286, 289, 289, 291
Streptococcus spp.  245-246
446-447
89-90, 90

Mollicutes

systemic mycoses
pneumonic plague
Pneumoviridae 605
polyarthritis 275
polyenes 794
polymerase chain reaction (PCR)
Adenoviridae 493-495
Arteriviridae 667-668, 677
Bartonellaceae 401
Bordetella spp. 147
Brachyspira spp. 201-202, 202
Brucella spp. 160
Bunyavirales 594-595
Circoviridae 472, 475-477
Clostridium spp. 320
Coronaviridae 635-637, 639-640,
642
Cryptococcus spp. 411
demonstration of an infectious
agent 763
Ehrlichia spp. 389
Erysipelothrix spp. 278
gram-negative, non-spore-forming
anaerobes 300
Helicobacter spp. 223
Herpesviridae 500-504, 506, 508,
512, 515, 519-520
identification of viruses or viral
agents 768-769
Leptospira spp. 229
Mollicutes 374
Mononegavirales 604
Moraxella spp. 181
Mycobacteriaceae 354
Parvoviridae 454, 457, 464
Pasteurellaceae 116
Poxviridae 526
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Reoviridae 685-686
Retroviridae 707, 710-711, 713
Rhabdoviridae 615, 620
Rhodococcus spp. 292
Streptococcus spp. 247
subcutaneous mycoses 428-431
systemic mycoses 436, 440, 442,
445-447
Taylorella spp. 188, 189-190
transmissible spongiform
encephalopathies 735
transport of specimens 760-761
polymerase protein 577-578
polymorphonuclear leukocytes (PMN)
Salmonella spp. 82
Trueperella spp. 253
Yersiniaceae 96
polymyxins 778
Polyomaviridae 487-488, 487
porcine adenoviruses 493
porcine circovirus (PCV) 472-476
disease and etiologic agent 469,
470, 472
distribution, reservoir, and
transmission 472-473
immune response 473
laboratory diagnosis 475-476
pathogenesis and pathology 473-475
treatment, control, prevention 476
porcine deltacoronavirus (PDCoV)
654-655
porcine dermatitis and nephropathy
syndrome (PDNS) 472-474, 476
porcine epidemic diarrhea virus
(PEDV) 635-636
porcine hemagglutinating
encephalomyelitis virus
(PHEV) 641-642
porcine idiopathic vesicular disease
(PIVD) 541
porcine intestinal/colonic spirochetosis
(PCS) 197
porcine parvovirus (PPV) 458-461
additional porcine parvoviruses
460-461, 461
disease and etiologic agent
distribution, reservoir, and
transmission 459

458

immune response 460

laboratory diagnosis 460

pathogenesis and pathology
459-460, 459

treatment, control, prevention 460
porcine proliferative enteropathy
(PPE) 202-206
porcine reproductive and respiratory
syndrome virus (PRRSV)
669-674, 672
Circoviridae 472,474
disease and etiologic agent
distribution, reservoir, and
transmission 670-671

669-670

immune response 671-672, 672
laboratory diagnosis 673
pathogenesis and pathology 671
treatment, control, prevention
673-674
porcine respiratory coronavirus
(PRCoV) 633-635
porcine respiratory disease complex
(PRDC) 372,474
porcine torovirus (PToV) 657
Porphyromonas spp. 295, 307-308
postweaning multisystemic wasting
syndrome (PMWS) 472-473, 476
poultry and birds
Adenoviridae 493-495
Birnaviridae 693-696
Bordetella spp. 150
Borrelia spp. 194
Brachyspira spp. 197,199, 202
Candida albicans 415
Chlamydia spp. 361-362
Circoviridae 469-472, 471
Coronaviridae 628-629, 651-654
Erysipelothrix spp. 275-276, 278
Herpesviridae 516-519, 516-517
369, 369
Mononegavirales 605, 607
Mycobacteriaceae 351
Orthomyxoviridae 578-581, 580
Papillomaviridae 487-488, 487
Parvoviridae 464-466, 466
Pasteurellaceae 115
Picornaviridae 540
Poxviridae 530-531, 530
Reoviridae 681
Retroviridae 704, 705-707
Salmonella spp. 86-87
Staphylococcus spp. 237
systemic mycoses 444
Powassan virus 565
Poxviridae 522-532
530-531, 530

Mollicutes

avipoxviruses
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capripoxviruses 528-530, 529
classification 522, 524

fish poxviruses 532

horsepox virus 532

leporipoxviruses 526-527

orthopoxviruses 523-526

parapoxviruses 527-528, 527

physical, chemical, and antigen
properties 523

skin disease 522-523, 524
swinepox 531-532
transmission 523
viral genes and replication 522
virus structure 522, 523
PPE see porcine proliferative
enteropathy
PPR see peste de petits ruminants
PPV see porcine parvovirus
PRC see Parker’s rat coronavirus
PRCoV see porcine respiratory
coronavirus
PRDC see porcine respiratory
disease complex
Prevotella spp. 295, 307-308
prion protein see transmissible
spongiform encephalopathies
Prn see pertactin
progressive pneumonia viruses  717-720
proliferative enteropathy (PE) 202-206
proliferative hemorrhagic enteropathy
(PHE) 204-205
protein A 233-234
protein amplification 734-735
proteinases
Actinobacillus spp. 123
subcutaneous mycoses
systemic mycoses 434
protein involved in colonization (Pic)
60, 65
protein metabolism 23-24, 23
Proteus spp. 20, 54-55
Prototheca spp. 447
proventricular dilatation disease
(PDD) 607
PRR see pattern recognition receptors
PRRSV see porcine reproductive and
respiratory syndrome virus
PRV see pseudorabies virus
PsaA 93
pseudocowpox 528
pseudolumpy skin disease (PLSD)
507-508

426-427
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Pseudomonas spp. 183-186
antimicrobial resistance 186
bacteriology basics 21
disease patterns 185-186, 185
epidemiology 185
growth characteristics 183
microbiology 183, 184,184
morphology and staining 55
pathogenesis 185
taxa 183
treatment, control, prevention 186
virulence factors and role in

infection 183-185

pseudorabies virus (PRV) 37, 511-512

PSM see phenol-soluble modulins

PToV see porcine torovirus

Ptx see pertussis toxin

Pullorum disease 86

pulsed field gel electrophoresis

(PFGE) 188, 374-375

purpura hemorrhagica 245, 245

putative colonization factors (PCF) 57

pyloysin O (PLO) 253,255

pyocyanin 185

pyogranulomatous pneumonia 286,

289, 289
pyothorax 245
Pythium spp. 430-431, 430

q
QRFV see Quaranfil virus

QS see quorum sensing

quality control (QC) testing 790
Quaranfil virus (QRFV) 587
quaranjaviruses 573, 587
quorum sensing (QS) 183

r
Ry see basic reproductive number
rabbit coronavirus (RbCoV) 641
rabbit fibroma virus = 526-527
rabbit hemorrhagic disease virus
(RHDV) 549-550
rabies virus  609-616
disease and etiologic agent 609-613,
613
distribution, reservoir, and
transmission 613
immune response 614-615
laboratory diagnosis 615
pathogenesis and pathology 613-614,
614
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treatment, control, prevention
615-616
radioimmunoassay 770
ranaviruses 482-483, 483
rat coronaviruses 646-647
RbCoV see rabbit coronavirus
REAV see equine rhinitis virus A
Reed-Frost model 827
regulatory genes 104-105
relapsing fever 195
Reoviridae 679-692
aquareoviruses 692
orbiviruses 681-690, 683-684, 687
orthoreoviruses 679-681
rotaviruses 690-692, 690, 690-691
structure and composition 679, 680
taxa 679, 680
reproductive disease
Campylobacter spp. 210-216, 211
Circoviridae 472,474
Glaesserella, Haemophilus, and
Histophilus spp. 133
Leptospira spp. 227
Picornaviridae 539
reptiles 249, 482-483
respiratory disease
Bordetella spp. 149
Chlamydia spp. 361-362, 363
Circoviridae 472, 474
Coronaviridae 628, 633-635, 644,
647-653
Glaesserella, Haemophilus, and
Histophilus spp. 134
Mollicutes 370-372, 370
Pasteurellaceae  115-116
Streptococcus spp. 245
systemic mycoses 444-445
respiratory syncytial virus (RSV) 747
respiroviruses 604
Retroviridae 698-727
avian sarcoma/leukosis virus 704,
705-707
bovine immunodeficiency virus
722-723
bovine leukemia virus 713-716
classification 698, 699-700
equine infectious anemia virus
720-722
feline immunodeficiency virus
724-725
feline leukemia/sarcoma virus
711-713, 714

genome organization and replication
701-705, 702-703
Jaagsiekte sheep retrovirus 705,
707-709, 708
Jembrana disease virus = 723-724
Mason-Pfizer monkey virus 709-711
morphology 698, 700
oncogenesis 704-705
physicochemical and physical
properties 701, 701
simian immunodeficiency virus
725-727
small ruminant lentiviruses
717-720, 719
Walleye dermal sarcoma
virus 716-717, 717
Rhabdoviridae 609-621
bovine ephemeral fever virus
618-619
diseases of fish 619-620
rabies virus  609-616, 613-614
taxa and associated diseases
609, 610-612
vesicular stomatitis virus
616-618, 616
RHDV see rabbit hemorrhagic
disease virus
Rhinosporidium seebri 431, 432
rhinoviruses 38
Rhizomucor spp. 446
Rhizopus spp. 31, 446
Rhodococcus spp.  286-292
biochemical activities 288, 288
cellular products of medical
interest 286-287
disease patterns 289-290
epidemiology 290-291
growth characteristics 287-288, 288
immune response 291-292
laboratory diagnosis 292
morphology and staining 286, 287
pathogenesis and pathology 289, 289
reservoir and transmission  288-289
resistance 288
structure and composition 286
treatment, control, prevention
292
variability 288
ribosomes 18
Rickettsia spp. 377-379
descriptive features 377-378
ecology 378, 378
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epidemic typhus fever 379 Corynebacterium spp. 267-268, laboratory diagnosis  84-85, 85, 763
laboratory diagnosis 379 270-271, 271 microbial infections of animals 3-5
pathogenesis 378 Cryptococcus spp. 410 morphology and staining 54-55
treatment, control, prevention 379 Enterococcus spp. 249 pathogenesis 82-83, 83
rifamycins  780-781 Erysipelothrix spp. 275-276 reservoir and transmission  81-82
Rift Valley fever virus (RVFV) 592-594, Flaviviridae 565-571, 567-570 salmonellosis of poultry 86-87
592-594 Glaesserella, Haemophilus, and taxa 75,76
rinderpest virus (RPV) 599, 602-603 Histophilus spp. 132-133 treatment, control, prevention 85-86
ringworm see dermatophytes gram-negative, non-spore-forming salmonid alphaviruses (SAV) 552,
Rocky Mountain spotted fever (RMSF) anaerobes 297-300, 558-559
378 304-306, 304-305 San Miguel sea lion virus (SMSV)
rodent parvoviruses 463-464 Herpesviridae 504-511 543, 545-546
Roniviridae Leptospira spp. 226-227 sapeloviruses 539
gill-associated virus  676-677 Listeria spp. 282-283 SAR see secondary attack rate
taxa and associated diseases 659, Mollicutes 369-372, 370 sarcoids 485-486
660-662, 662 Mononegavirales 602-606, 606 SARS-CoV 647
virion properties and virus Moraxella spp. 176-182 SARS-CoV-2 see COVID-19/SARS-CoV-2
replication 664-665, 664 Mycobacteriaceae 351, 353 SBDS see short beak and dwarfism
yellow-head virus 676-677 Nocardia spp. 339 syndrome
rotaviruses 690-692 Papillomaviridae 484-485 SBV see Schmallenberg virus
disease and etiologic agent 690-691, Pasteurellaceae 114-115, 114 SCC see squamous cell carcinoma
690, 690-691 Picornaviridae 538 Schmallenberg virus (SBV) 591
distribution, reservoir, and Poxviridae 524-530, 527, 529 SCID see severe combined
transmission 691 Pseudomonas spp. 185-186, 185 immunodeficiency
immune response 691 Reoviridae 682-687, 683-684 scrapie 731-735
laboratory diagnosis 691-692 Retroviridae 705, 707-709, 708, disease and etiologic agent 728,
pathogenesis and pathology 691 713-720, 719, 722-723 731-732
treatment, control, prevention Rhabdoviridae 616-619 laboratory diagnosis 733-734, 734
690-692 Rhodococcus spp. 290 pathogenesis and pathology 732-733
Rous sarcoma virus (RSV) 704 Salmonella spp. 83 reservoir and transmission 733
RPV see rinderpest virus Staphylococcus spp. 236, 237 treatment, control, prevention
RSV see respiratory syncytial virus; Rous Streptococcus spp. 246 734-735
sarcoma virus systemic mycoses 435, 444-446 SCV see small-colony variants
RTX-type toxins transmissible spongiform SD see swine dysentery
Actinobacillus spp. 119, 122-124 encephalopathies 728-741 SDAV see sialodacryoadenitis virus
Bordetella spp.  139-140, 142 Trueperella spp.  254-255 SDV see sleeping disease virus
Moraxella spp. 176-177, 180 RVFV see Rift Valley fever virus SeACoV see swine enteric
Rubulavirinae  604-605 alphacoronavirus
ruminants S secondary attack rate (SAR) 825
Actinobacillus spp. 127 SabA see sialic acid-binding adhesin secreted enzymes
Actinomyces spp. 336, 336 Saccharomyces spp. 30-31, 34 Candida albicans 414
Adenoviridae 492, 495 Salmonella spp. 75-87 Corynebacterium spp. 267, 269
Arcobacter spp.  216-217 antimicrobial chemotherapy and gram-negative, non-spore-forming
Bacillus spp. 261 antimicrobial resistance anaerobes 295, 298
Bordetella spp. 150 85-86, 799 Staphylococcus spp. 234
Brucella spp. 154-155, 157 bacteriology basics 12, 16, 20, 27 subcutaneous mycoses 426
Bunyavirales 591-595 cellular description and composition systemic mycoses 443
Campylobacter spp. 210-216, 211 75 Trueperella spp. 253
Candida albicans 415 cellular products of medical interest SEIR see Susceptible-Exposed-
Chlamydia spp. 362 75-81, 77, 79-80 Infectious-Recovered
Coronaviridae 630, 642-644, epidemiology 84 Semliki Forest virus 559
656-657 immune response 84 SeM protein 243
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senecaviruses 535, 536, 541

septicemia

Actinobacillus spp. 126, 127-128

Glaesserella, Haemophilus, and
Histophilus spp. 133-134

Listeria spp. 283

Pasteurellaceae 115

Staphylococcus spp. 237

Streptococcus spp. 244, 246

septicemic plague 89-90, 90
serine protease autotransporters of
Enterobacteriaceae (SPATE) 60, 65

serine proteinases 434
serology
Bordetella spp. 147-148
Brucella spp. 160
Burkholderia mallei/pseudomallei
165
Campylobacter spp. 213

Circoviridae 472,475

Cryptococcus spp. 411
Erysipelothrix spp. 277

172
identification of viruses or viral
769-770, 770

755-757, 755-758
Leptospira spp. 228-229

Listeria spp. 285

Mollicutes 374

Mycobacteriaceae 355

Parvoviridae 454, 457

Reoviridae 686-688, 691-692
systemic mycoses 436, 440, 442, 445
Taylorella spp. 190

see also individual tests

Francisella tularensis

agents
immune response

serum virus neutralization (SVN) 756,
756, 769
SESV see Southern elephant seal virus
severe combined immunodeficiency
(SCID) 492-493
sheeppox virus  528-529, 529
ShET1/2 toxins 103-104, 106
SHFV see simian hemorrhagic
fever virus
Shiga toxin-producing E. coli
(STEC) 63-64, 68-72, 69
Shiga toxin (Stx) 104, 106
Shigella spp. 100-107
cellular products of medical
101-105, 103-104
cellular structure and composition
100-101

interest
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clinical disease and pathogenesis
100, 101-102, 105-106
epidemiology 106
immune response 106
laboratory diagnosis 106-107, 107
morphology and staining  54-55
reservoir and transmission 105
taxa 100,101
treatment, control, prevention 107
variability 105
short beak and dwarfism syndrome
(SBDS)  465-466
sialic acid-binding adhesin (SabA) 220
sialic acids 408, 426
sialodacryoadenitis virus (SDAV)
646-647
SIAV see swine influenza A viruses
siderophores
Bordetella spp. 142-143
Enterobacteriaceae 51-52
Salmonella spp. 81
simian hemorrhagic fever virus (SHFV)
675
simian immunodeficiency virus (SIV)
725-727
disease and etiologic agent
distribution, reservoir, and
transmission 726
immune response 726
laboratory diagnosis 726727
pathogenesis and pathology 726
treatment, control, prevention 727
sino-orbital aspergillosis (SOA) 444-445
SIR see Susceptible-Infectious-

725-726

Recovered
SIV see simian immunodeficiency virus
S-layer 209
sleeping disease virus (SDV) 552, 558
slime 19-20
small animals
Actinomyces spp. 336-337
Adenoviridae 489-492, 491
Arteriviridae 674-675
Bacillus spp. 261
Bartonellaceae 392-404
148-150
Brucella spp. 155
Caliciviridae 546-550
Candida albicans 415
Chlamydia spp. 362
Circoviridae 476-477
Coronaviridae 625, 636-641, 644-651

Bordetella spp.

Cryptococcus spp.  407-411
Enterococcus spp.  249-250
Erysipelothrix spp. 276
gram-negative, non-spore-forming
anaerobes 307-308
Herpesviridae 512-515, 513-514
Leptospira spp. 227
Listeria spp. 283
371-372, 376
Mononegavirales 599-605, 600-601
Mycobacteriaceae 351, 353, 357-358
Nocardia spp. 339
Papillomaviridae 486-487, 486
Parvoviridae 452-458, 452, 454, 456,
458, 461-464
115-116

Mollicutes

Pasteurellaceae
Poxviridae 526
Retroviridae 711-713, 714
Rhabdoviridae 609-616, 613-614
Salmonella spp. 83
Staphylococcus spp.  237-238
Streptobacillus spp. 342-343
Streptococcus spp. 246
systemic mycoses 435, 439, 439,
444-446
transmissible spongiform
encephalopathies 740
small-colony variants (SCV),
Staphylococcus spp. 234-235
small ruminant lentiviruses (SRLV)
717-720
disease and etiologic agent 717-718
distribution, reservoir, and
transmission 718-719
immune response 719-720
laboratory diagnosis 720
pathogenesis and pathology 719, 719
treatment, control, prevention 720
SMEDI see stillbirth, mummification
embryonic death and infertility
SMSV see San Miguel sea lion virus
115, 149
SOA see sino-orbital aspergillosis
Sorbitol MacConkey Agar 54
Southern elephant seal virus (SESV)
552, 559
Spa see surface protective antigens
SPATE see serine protease

snuffles

autotransporters of
Enterobacteriaceae

SPE see streptococcal pyrogenic toxin
superantigens
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spirochetes see individual species/genus
spores/sporulation
Bacillus spp.  258-264, 258
bacteriology basics 19, 19
mycology basics 29
Sporothrix schenckii  425-428
descriptive features 425-426, 426
immune response 427
laboratory diagnosis 427-428
pathogenesis and epidemiology
427,427
reservoir and transmission 426-427
treatment, control, prevention 428
spring viremia of carp virus (SVCV)
619-620
squamous cell carcinoma (SCC) 487
SRLV see small ruminant lentiviruses
STa see heat-stable enterotoxin-a
stable hemolysins 243-244
Staphylococcus spp.  231-239
bacteriology basics 12, 16
coagulase-positive/negative
staphylococci 231, 232
descriptive features 231
disease patterns 236-238, 237
epidemiology 822
pathogenesis and pathology 236
regulation of virulence 235-236, 235
treatment, control, prevention 238-239

virulence properties 231-235, 232, 234

zoonotic potential 238
STb see heat-stable enterotoxin-b
STEC see Shiga toxin-producing E. coli
sterilization see disinfection and
sterilization
stillbirth, mummification embryonic
death and infertility (SMEDI)
539
strangles 245, 245, 247-248
Streptobacillus spp. 342-343
descriptive features 342
immune response 343
laboratory diagnosis 343
reservoir and transmission = 342-343
treatment, control, prevention 343
streptococcal pyrogenic toxin
superantigens (SPE) 243
Streptococcus spp.  240-248
bacteriology basics 12, 21
biochemical activities 242
cellular products of medical interest
242-244

disease patterns 245-246, 245
epidemiology 246
growth characteristics 241
immune response 247
laboratory diagnosis 247
microbial infections of animals 3
morphology and staining 240-241
pathogenesis and pathology 244-245
reservoir and transmission 244
resistance 244, 247
structure and composition 241
taxa and classification 240, 241, 242
treatment, control, prevention 247-248
streptokinase 244
streptolysins 243-244
stress proteins 81
STSS see toxic shock-like syndrome
Stx see Shiga toxin
subcutaneous mycoses 425-432
chromoblastomycosis 431
cutaneous pythiosis 430-431, 430
eumycotic mycetoma 431
Histoplasma capsulatum var.
farciminosum  428-430
431
rhinosporidiosis 431, 432
Sporothrix schenckii  425-428, 426-427
subclinical infection 474
suid herpesviruses (SuHV) 511-512
sulfonamides 781-783
surface protective antigens (Spa) 273
Susceptible-Exposed-Infectious-
Recovered (SEIR) model 827
Susceptible-Infectious-Recovered (SIR)
826-827, 826
SVCYV see spring viremia of carp virus

phaeohyphomycosis

model

SVDV see swine vesicular disease virus
SVN see serum virus neutralization

swamp cancer 430-431, 430
swine
Actinobacillus spp. 127-128

Actinomyces spp. 337
Adenoviridae 493
Arcobacter spp.  216-217
Arteriviridae 669-674, 672
Asfarviridae 478-482
Bacillus spp. 261

Bordetella spp. 148, 148
Brachyspira spp. 196-197, 199-200,
200, 202

Brucella spp. 154-155, 157
Caliciviridae 543-546
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Candida albicans 415
Chlamydia spp. 362
Circoviridae 469, 470, 472-476
Coronaviridae 624-625, 628, 630,
633-636, 641-642, 654655, 657
Enterococcus spp. 249
Erysipelothrix spp. 275,276
Flaviviridae 565-567, 571-572
Glaesserella, Haemophilus, and
Histophilus spp. 133-134
Herpesviridae 511-512
Lawsonia spp. 202-206
Mollicutes 372, 373
Mycobacteriaceae 352
Nocardia spp. 339
Orthomyxoviridae 581-583, 582
Parvoviridae 458-461, 459, 461
Pasteurellaceae 115
Picornaviridae 535, 536, 539-541
Poxviridae 531
Rhabdoviridae 616-618
Rhodococcus spp. 290
Salmonella spp. 83
Staphylococcus spp. 236-237, 237
Streptococcus Spp. 246
systemic mycoses 435
Trueperella spp. 255
swine dysentery (SD) 196-197,
199-200, 200, 202
swine enteric alphacoronavirus
(SeACoV) 636
swine influenza 581-583
disease 581
laboratory diagnosis  581-582
pathogenesis and pathology 581, 582
treatment, control, prevention  582-583
swine influenza A viruses (SIAV) 472,474
swinepox 531-532
swine vesicular disease virus (SVDV)
535, 536, 539
systemic mycoses 433-447
Aspergillus spp. 443-446, 443
Blastomyces dermatitidis  440-443, 442
Coccidioides spp. 433-437, 434
Histoplasma capsulatum var.
capsulatum 437-440, 437, 439
morphology and ecology 433
other saprophytic/opportunistic
fungal pathogens 446
Pneumocystis spp. 446-447
Prototheca spp. 447
SzP protein 242-243
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t
T2SS see type II secretion system
T3SS see type III secretion system
T4SS see type IV secretion system
T6SS see type VI secretion system
Taylorella spp. 187-191
epidemiology 189
growth characteristics
immune response 189
laboratory diagnosis 189-190
morphology and staining 187, 188
pathogenesis 188-189, 189
reservoir and transmission 188
resistance 188
structure and composition 187
T. asinigenitalis 190
T. equigenitalis  187-190
treatment, control, prevention 190
variability 188
TBE see tick-borne encephalitis
TBREF see tick-borne relapsing fever
Tcf see tracheal colonization factor

187-188

TCoV see turkey coronavirus

TCS see two-component signal
transduction systems

Tct see tracheal cytotoxin

TDM see trehalose dimycolates

temperature 26

TeNT see 6tetanus neurotoxin

teschoviruses 539-540

tetanus neurotoxin (TeNT) 332-334

tetracyclines 783-784

TGEV see transmissible gastroenteritis
virus

thogotoviruses 573, 586-587

thrombocytopenia 383-384

thrombotic meningoencephalitis
(TME) 133

tick-borne encephalitis (TBE) viruses
565, 566

tick-borne relapsing fever (TBRF) 195

TLR see toll-like receptors

TME see thrombotic meningoencephalitis;
transmissible mink
encephalopathy

TMM see trehalose monomycolates

Tobaniviridae

656-657

655-657, 656

656

porcine torovirus 657

taxa and associated diseases

bovine torovirus
disease patterns
equine torovirus

630
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virion properties and virus replication
630, 631, 633
Togaviridae 552-559

disease and etiologic agent 552-557,
553-554, 558

equine encephalitis viruses  552-558,
553-557

immune response 557

laboratory diagnosis 557-558

other medically important
alphaviruses 559
pathogenesis and pathology 557, 558
salmonid alphaviruses 552, 558-559
taxa and associated diseases 552, 553
treatment, control, prevention 558
toll-like receptors (TLR) 76,
745-747, 746-747
TonB system 143
torque teno viruses 469
toxic shock-like syndrome (STSS) 246
Toxoplasma spp. 757,758
tracheal colonization factor (Tcf) 139
tracheal cytotoxin (Tct) 139, 142
transferrin 123, 124
translocated intimin receptor 66
translocator proteins 101
transmissible gastroenteritis virus
(TGEV) 633-635
transmissible mink encephalopathy
(TME) 740
transmissible spongiform
encephalopathies (TSE) 728-741
bovine spongiform encephalopathy
728, 738-740
camel prion disease 740
chronic wasting disease of cervids
728, 735-738, 735

disease and etiologic agent 728-730,
729
disinfection of prions 740-741

feline spongiform encephalopathy
740
origin and properties of the prion
protein 730-731
scrapie of sheep and goats
731-735, 734
transmissible mink encephalopathy
740
transmission probability 825
trehalose dimycolates (TDM) 347
trehalose monomycolates (TMM) 347
540

728,

tremoviruses

triazole antifungals 34
Trichophyton spp. 418-422,419-421,
423
mycology basics
Trichosporon beigelii
tropism 37-38
Trueperella spp. 252-256
disease patterns 254-255
laboratory diagnosis 255
morphology, growth characteristics,
252,252

30-31
416

biochemical activities
other species 255
pathogenesis and pathology
253-254
reservoir and transmission 253
taxa 252
T. pyogenes 252-255, 252
treatment, control, prevention 255
252-253, 295, 295
TSE see transmissible spongiform
encephalopathies
tube agglutination test 757, 758
tuberculous infections 351-355
turkey coronavirus (TCoV) 653-654
turkey siadenovirus A 494
two-component signal transduction
systems (TCS) 81

type II secretion system (T2SS) 209
type I1I secretion system (T3SS)

Bordetella spp. 143

Escherichia spp. 66

Lawsonia spp. 203

Pseudomonas spp. 185

Salmonella spp. 76-81, 77, 79-80

Shigella spp. 101-102, 103

Yersiniaceae 91-92, 95, 97
type IV secretion system (T4SS) 210
type VI secretion system (T6SS) 92, 95
typhoidal tularemia 170
typhus fever 379

virulence factors

u

ulcerative dermatitis 357-358

ulceroglandular disease 170

UPEC see uropathogenic E. coli

upper respiratory tract disease
(URTD) 149

urease

123,124

269

Actinobacillus spp.
Corynebacterium spp.
Helicobacter spp. 220
systemic mycoses 434
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urogenital infections 370-371, 506
uropathogenic E. coli (UPEC)
60, 70-71

URTD see upper respiratory tract disease

|4

vaccination 803-812

Actinobacillus spp. 126
Adenoviridae 492, 494
adjuvants 804
administration routes 804-805
agricultural use considerations 811
Arteriviridae 668-669, 673-674
Bacillus spp.  262-263

bacterial vaccines 810, 811

810, 811

Birnaviridae 696

Bordetella spp. 147

Brucella spp. 158-159, 161
Bunyavirales 591, 594
Caliciviridae 549-550
Campylobacter spp. 213-216
Circoviridae 476

bacterins

Clostridium spp. 317, 323,334
Coronaviridae 635-636, 651, 653
Corynebacterium spp. 269
dermatophytes 421, 424
Erysipelothrix spp. 276-277
Flaviviridae 562, 570-572
Francisella tularensis 171
Glaesserella, Haemophilus, and
Histophilus spp. 134
gram-negative, non-spore-forming
anaerobes 300
Herpesviridae 506-507, 509-513,
515, 517-519
how vaccines work  803-804
Leptospira spp. 229
Mononegavirales 596, 599, 602-606
Moraxella spp. 182
Mycobacteriaceae 355
nucleic acid vaccines 809-810
Orthomyxoviridae 579-585
Parvoviridae 455, 457-458, 460
Pasteurellaceae 116,117
Picornaviridae 537-538
Poxviridae 530-531
Pseudomonas spp. 186
recent innovations in vaccinology
758-759
Reoviridae 686, 688-689, 692
Retroviridae 711, 713, 724-725, 727

Rhabdoviridae 612, 615-616, 620
Rhodococcus spp.  291-292
Staphylococcus spp. 239
Streptococcus spp. 247

toxoids 810-811

Trueperella spp. 255

viral vaccines 805-809, 805, 806, 808

vaccinia virus 525
vacuolating cytotoxin (Vac) 221
valvular endocarditis

275,275

vancomycin-resistant E. faecium

(VRE) 800-801

Vap see virulence-associated proteins
variant Creutzfeldt-Jakob disease

(VCID) 728, 738-740

vascular endothelial growth factor

(VEGF) 397

vasoactive intestinal polypeptide (VIP)

62

vCJD see variant Creutzfeldt-

Jakob disease

VEE see Venezuelan equine encephalitis
VEGF see vascular endothelial

growth factor

Venezuelan equine encephalitis (VEE)

552-558, 553-557, 560

vesicular stomatitis virus (VSV) 616-618

disease and etiologic agent
616-617, 616

distribution, reservoir, and
transmission 617

immune response 617

laboratory diagnosis 617-618

pathogenesis and pathology 617

Picornaviridae 535, 536, 539

treatment, control, prevention 618

vesiviruses see feline calicivirus; viral

exanthema of swine virus

VESV see viral exanthema of swine virus
VHSYV see viral hemorrhagic

septicemia virus

VIP see vasoactive intestinal polypeptide
VirA see virulence A
viral exanthema of swine virus (VESV)

543-546
disease and etiologic agent
distribution, reservoir, and

transmission 545
immune response 546
laboratory diagnosis 546, 546
pathogenesis and pathology 546
Picornaviridae 535, 536, 539

543-545
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treatment, control, prevention 546
viral hemorrhagic septicemia virus

(VHSV) 620
viral shedding 40
virology basics 35-40

host responses to viral infections 38
humoral and cellular immunity 39
immunosuppression 39
interferon 38, 38
laboratory diagnosis  764-770,
764-766, 767-768, 770
modes of dissemination 35-36,
36-37
persistent viral infection 39-40
tropism  37-38
viral shedding 40
virus-host relationships 35, 36
virulence-associated proteins (Vap)
286-287
virulence A (VirA) protein 103
virulence plasmids 81
vomiting and wasting disease (VWD)
641-642
VRE see vancomycin-resistant E. faecium
VSH-1 gene transfer agent 198
VSV see vesicular stomatitis virus
VWD see vomiting and wasting disease

w
Walleye dermal sarcoma virus
(WDSV) 716-717, 717
WEE see Western equine encephalitis
Wesselsbron virus 564
wester immunoblot assay 770, 770
Western equine encephalitis (WEE)
552-558, 553-557
West Nile virus (WNV) 562-564,
563-564, 822
Whitmore’s disease 166
whole genome sequencing 375
wild animals
Arteriviridae 675-676
Bordetella spp. 150
Coronaviridae 628-629
Herpesviridae 519-520
Leptospira spp. 227
Mycobacteriaceae 353
Orthomyxoviridae 585-586
Rhabdoviridae 609-616, 613-614
transmissible spongiform
encephalopathies 735-738
WNYV see West Nile virus
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wobbly possum disease virus (WPDV)
675-676

wooden tongue 126, 127

wound care 334

wound infection 358

WPDV see wobbly possum disease virus

X
Xylose Lysine Deoxycholate Agar 55

y

yeasts see individual species/genus
Yellow Fever virus group 564-565
yellow-head virus (YHV) 676-677
88-99

bacteriology basics 28

Yersiniaceae
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cellular composition and products of
medical importance 91-93,
95,97
cellular products of medical interest 51
epidemiology 94, 97-98
growth characteristics 88-89, 89
immune response 94, 97-98
laboratory diagnosis  94-95, 97-98
microbial infections of animals 5
morphology and staining 54, 88, 89
pathogenesis 93-94, 96-98, 96
reservoir and transmission 93,
93, 96, 98
taxa 88
treatment, control, prevention 95,
97-99

variability 93, 96-97
Y. enterocolitica 97-98
Y. pestis (plague bacillus) 89-95,
89-90, 93
Y. pseudotuberculosis 95-97, 96
Y. ruckeri  98-99
YHYV see yellow-head virus
Ymt toxins 92
Yop toxins 92, 95-97
Ypk toxins 93
Yst toxins 97

V4

Zika virus 565

zoonotic disease see humans and
zoonotic disease
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