Index

A

African horse sickness (AHSV) 246, 350, 353-55, 373, 401
African swine fever virus (ASFV) 246, 350, 352, 373, 401
Agriculture Agents 343, 352
Agriculture pathogen biosafety 343
Akabane virus 350, 354, 401
Allergic reactions 192
animal biosafety levels 61
Animal Biosafety Levels (ABSL) 60

Animal Biosafety Level 1 61

Animal Biosafety Level 2 67

Animal Biosafety Level 3 61, 75

Animal Biosafety Level 4 85
Animal facilities 27, 60, 91, 173, 243, 361-63, 372
Anthrax iii, 104, 123-24, 161, 273
Arboviruses 2, 5, 233, 236, 238-40, 246, 265-267
arenaviruses 234, 237
armadillos 144-45, 166
Arthropod containment 61, 160, 169, 377-78, 401
Ascaris 192-93

B

B virus (herpesvirus simiae) 1, 12, 19, 25, 29, 120-21, 204-10, 229, 232, 243,
384, 397, 402
Bacillus anthracis 123, 350
Bacillus subtilis 25, 330
Bacterial agents 123
Besnoitia besnoiti 350
Biological safety cabinets (BSC) 15, 18, 22, 25-27, 36, 38, 41, 44-45, 49, 51-52,
54,57,72,75, 84, 86-87, 92-95, 97, 100, 103, 124-25, 128-30, 146, 150,
155-56, 160, 173-74, 176-78, 185, 187, 194, 200, 210, 221, 225, 239, 274,
278, 290-313, 315-19, 321-25, 330, 332, 335, 347, 383, 386-88, 401
Class | 23, 27,59, 103, 219, 290-93, 299, 311-13, 315, 321
Class Il 23, 27, 38, 41, 44, 51, 53-54, 57, 59, 75, 84, 86, 93-94, 96-97, 100,
103, 173-74, 176-78, 219, 235, 274, 278, 290, 292-300, 302, 307-09,
311-13, 315-18, 322-24, 347, 388
Class lll 23, 26, 41, 44-45, 48-50, 52, 54, 59, 84-86, 92-95, 97, 103, 290,
297-98, 311-13, 319, 324, 347, 388
Positive-pressure personnel suit 26
Biosafety levels (BSL) 4, 9-10, 24, 27, 30, 59, 60-61, 103-04, 234, 239-40, 290,
294, 378, 401
Biosafety Level 1 (BSL-1) 4-5, 23, 25, 30, 32-33, 59, 219

Index 405



Biosafety Level 2 (BSL-2) 4, 7, 17, 23, 25, 27, 33, 35, 37, 59, 67, 104,
124-25, 127-29, 131, 133, 135, 137-41, 143-46, 148-50, 152-53, 155-57,
159-60, 170, 172-75, 177-78, 182, 185, 187, 189, 191, 194, 196, 198,
200-01, 203-04, 207, 210, 212, 216-17, 219, 221, 223, 225, 234-35, 237,
241, 243, 246, 269, 272, 274, 278, 284, 286, 305, 311, 363, 368, 372,
378, 383, 386

Biosafety Level 3 (BSL-3) 4, 7, 16, 24, 26-27, 38, 41-42, 45, 53, 57, 59,
104, 124, 126-29, 133, 135, 139, 141, 146, 149-50, 153, 160, 170, 172,
174, 196, 198, 201, 204, 207, 210, 212-13, 216, 219, 221, 223, 225-26,
234-38, 241, 243, 245, 269, 272, 284, 286, 300, 305, 311, 331-32,
343-44, 347-53, 355-57, 359-62, 364-67, 369-71, 373, 387

Biosafety Level 4 (BSL-4) 4, 16, 26, 45, 48-49, 51, 53-59, 87, 96, 100, 103,
120, 202, 207, 219, 234-38, 294, 305, 311, 331-32, 343-44, 350-51

Biosecurity iii, 6, 28, 86, 104-13, 374

Bioterrorism 1, 124, 134, 161, 279, 291, 339, 351, 361, 368, 376, 379, 399
Blastomyces dermatitidis 1, 170

Bloodborne pathogens 13, 20, 25, 27-29, 205, 223, 232, 383-84
Bluetongue virus 350

BMBL iii-iv, ix, 1, 3-7, 9, 11, 16, 19, 104, 290-91, 298, 377-78, 401
Bordetella pertussis 125, 162

Borna disease virus 351

Botulinum neurotoxin 134-35, 268, 390-91

Botulism 134-35, 164, 268-69, 278-79, 392

Bovine pleuropneumonia agent 358

Bovine spongiform encephalopathy 282, 284, 286, 351, 401
Brucella 1, 2,7, 126-27, 162, 351

abortus 126-27, 162, 351

canis 126, 162

maris 126

melitensis 2,7, 126-27, 162, 351

suis 126-27, 351

Brucellosis 126, 162

BSL-3-Ag xix, 53, 61, 96, 100, 213, 246, 265, 343-47, 350-51, 353, 357, 359,
360-61, 364, 367, 369, 370, 401

Burkholderia mallei 127, 351

Burkholderia pseudomallei 129, 163, 351

C

Cvirus 2, 13, 204, 228, 402
Cabinet laboratory 45, 49, 51, 53-54, 58, 85-86, 92, 94, 96, 101
Camelpox virus 351
Campylobacter 130, 163, 165
coli 130
fetus 130
jejuni 130, 163
upsaliensis 130

406 Biosafety in Microbiological and Biomedical Laboratories



Caprine Pleuropneumonia Agent 359
Category A UN Standard Triple Packaging 341
Category B Non-specification Triple Packaging 342
Cestode parasites 190
Taenia solium 190
Cestode Parasites 190
Chemical Inactivation of Selected Toxins 391
Chimeric viruses 239-40
chimpanzees 203-04
Chlamydia 131-32
pneumoniae 131-33, 164
psittaci 1,12, 131-33
trachomatis 131-33, 164
Cholera 159, 169, 352, 357, 373
Classical swine fever virus 351, 357, 401
Clean 43-44, 52-53, 55, 57, 83, 94, 96, 98, 100, 278, 288, 291-92, 298, 302,
304, 307, 312, 319-20, 322-23, 325, 344, 348, 387, 389
Clinical laboratories iii, 2, 4, 27, 60, 163, 166-68, 225, 330
Clostridium
botulinum 134-35, 164, 390-93
tetani 136
Coccidioides immitis 1, 12,171, 179, 351
Coccidioides posadasii 171, 179
Cochliomyia hominivorax 351
Congo-Crimean hemorrhagic fever 26, 250
Conidia 170, 173-75, 178
Containment
Primary containment 23, 25, 56, 72, 79, 93, 99, 125, 129, 133, 135, 149,
152-53, 155-56, 187, 194, 204, 210, 221, 269, 290-91, 298, 305, 309, 312,
343-44, 347-48
Secondary containment 45, 85, 288, 305, 388
Corynebacterium diphtheriae 137
Coxiella burnetii 1, 2, 11-12, 26, 195, 199
Creutzfeldt-Jakob 282-83, 289, 401
Cryptococcus neoformans 172, 179
Cysticercus cellulosae 191
Cytomegalovirus 115, 208, 229-30, 402

D

Decontamination iii, 23, 25, 31, 34, 38-40, 42-44, 46, 48-59, 64, 70-71, 75, 78,
80, 82-83, 85, 87-88, 91-92, 94-101, 103, 135, 152-53, 155-56, 226, 245, 268,
272, 275, 278, 280, 285, 301, 303-05, 307-08, 322, 324, 326-27, 329-32,
334-35, 345-49, 388-91, 396

Dengue 237, 251

Index 407



Dermatophytes
Epidermophyton 176
Microsporum 176
Trichophyton 176
Diagnostic specimens 28, 202, 224, 241, 341
diphtheria 137-38, 164
Diphtheria 164
Disinfection 38-39, 44, 71, 80, 157, 282, 326-29, 331, 333-35, 372, 383
DOT Packaging Requirements 340

E

Eastern equine encephalitis virus xviii, 242, 351
Ebola 251, 330
emergency response 49, 91, 104, 110, 112-13, 336, 340

Encephalitis

Russian spring-summer 236

Russian Spring-Summer 260
Epidermophyton 176
equine encephalomyelitis 19, 116, 235, 237, 351
Escherichia coli 154, 168

F

Facility design 17, 22-23, 25-26, 30, 44-45, 55, 58, 60-61, 85, 98, 101, 290, 347,
381, 392

Fasciola 188-89

Filoviruses 237

Foot and mouth disease 351, 360-61, 374, 402

Francisella tularensis 1, 12, 138, 164, 351

Fungal Agents 170

G

Ganjam virus 265, 351

Germicidal Chemicals 330

Giardia 186-87

Giardia spp. 187

Gloves 4, 15, 23, 25, 32, 37, 42, 47, 50-51, 59, 63, 65, 69, 72-73, 77, 81-82, 89,
92-94, 103, 128-29, 133, 143-44, 149-50, 152-53, 155-57, 159-60, 175, 185,
189, 191, 204, 207, 212, 221-22, 225, 269, 272, 274, 278, 286-87, 293, 297,
300-01, 304, 312-13, 319, 344, 348, 361, 363, 372, 383, 386, 388

gonorrhoeae 148

Guidelines 3-4, 6, 8, 10, 12-13, 17, 19, 24-25, 28-29, 61, 121, 124, 160, 169,
206-07, 214, 219, 221, 227, 229-31, 235, 238, 284-86, 289, 324, 334, 343,
377-78, 383-86, 389, 394-95, 401

408 Biosafety in Microbiological and Biomedical Laboratories



H

Hantaviruses 200, 234
Heartwater Disease Agent 362
Helicobacter pylori 139, 165
Hemorrhagic fever 26-27, 200, 227, 244, 402
Hendra virus 201-02, 228, 351, 366
HEPA filter 44, 50, 53-54, 57, 75, 92, 96, 100, 274, 291-97, 306-09, 311-13,
315-22, 345, 348-49, 387
Hepatitis
Avirus 202-03
B virus (HBV) 1-2, 13, 25, 27, 29, 204-05, 229, 232, 330, 383-84, 402
C virus (HCV) 2, 13, 204-05, 228, 330, 383, 402
D virus (HDV) 204-05, 402
E virus 202-03

Herpesviruses 205, 208-10, 365
Herpesvirus simiae 205, 20-10, 229
Human herpesviruses 208-10

Herpesvirus simiae 205, 209-10, 229
CHV-1 12, 401

Histoplasma 173, 351
capsulatum 173-74
farciminosum 351

Hog cholera 357, 373

Human Herpes Virus 208, 402

Human immunodeficiency virus (HIV) 13, 25, 27-28, 146-47, 177, 209, 221-23,
232, 266, 330, 383-84, 402

Hypr 236, 253

Immunoprophylaxis 114

Importation and interstate shipment 28

infectious canine hepatitis virus 25

Influenza 5, 20, 211-14, 230, 271, 350, 366, 372, 375, 402
International transfer 336

Interstate shipment 28

Investigational New Drug (IND) 116, 122, 135, 196, 208, 237, 269, 402

J
Junin virus 236, 265

K

Kuru 283
Kyasanur Forest disease 255

Index 409



L

Laboratory-associated infections (LAI) 1-2, 6-7, 9, 18, 20, 126, 130, 132, 137,
140, 142, 150, 157-58, 161, 168, 171, 179-80, 192, 194-95, 197-99, 203-04,
210-11, 215, 220, 228, 230, 235-36, 241, 300, 326, 403

Laboratory coat(s) 32, 36, 59, 63, 65, 69, 72, 77, 81, 103, 150, 189, 272, 274,
278, 287, 300, 363, 383, 386

Laboratory hazard(s) 11, 17, 130, 132, 137, 140, 142, 145, 148-49, 152-53,
155-56, 159, 172, 184, 187, 189, 191, 204, 212, 235-36, 243, 290, 298, 302, 383

Laboratory practice(s) 15, 22, 24, 104, 191, 224, 238-39, 361, 366, 372, 386

Laboratory security and emergency response 113

Legionella pneumophila 140, 165

Leishmania spp. 20, 182-85

Leprosy 144, 166

Leptospira interrogans 166

Leptospirosis 142, 166

Listeria monocytogenes 143, 166

Loose-housed animals 27, 213, 246, 343, 351

Louping ill virus 256, 350

Low molecular weight (LMW) toxin(s) 274-75, 277-78, 385-86, 390-91, 403

Lumpy skin disease virus (LSDV) 350, 364, 403

Lymphocytic choriomeningitis 13, 20, 215, 230, 403

Lymphogranuloma venereum (LGV) 131-33, 403

Macaque 12, 205-07, 222
Machupo 256
malaria 182-84
Malignant catarrhal fever virus 350, 365
Mammalian Cells and Tissues 383
Marburg 26, 256
mask 15, 36, 42, 72, 225, 272
medical surveillance 35, 40, 47, 59, 62, 68, 70, 76, 79, 86, 90, 103, 214
Menangle virus (MenV) 350, 366, 403
metacercariae 189
mice 13, 20, 131, 133, 141, 144-46, 166, 169, 173, 176, 215-16, 245, 266, 273,
276, 280, 285, 353-55
Microsporum 176
Molds xvi, 171, 176-77, 287
monkey pox 218-19
Mycobacterium
avium 147-48
bovis 145-46, 327, 330, 350
chelonei 147
fortuitum 147

410 Biosafety in Microbiological and Biomedical Laboratories



kansasii 147
leprae 144,147
marinum 147
scrofulaceum 147
tuberculosis 1-2, 20, 26-27, 145-48, 327-30, 383
ulcerans 147-48
Mycoplasma agalactiae 350
Mycoplasma mycoides 350, 358, 374

N

Naegleria
fowleri 182, 185
Nairobi sheep disease 251, 257, 351
needles and syringes 31, 34, 39, 46, 63, 70, 78, 87
Neisseria
gonorrhoeae 148
meningitidis 149-51
Nematode parasites 192
Newcastle disease virus (NDV) 258, 351, 367-68, 403
Nigeria gruberi 25
NIH Guidelines 3, 8, 10, 12-13, 19, 24-25, 214, 219, 231, 324, 377, 394, 395

(o)

Occupational health v, vii-viii, 13, 60, 62, 67-69, 75, 77, 88-89, 102, 114-15,
120-21, 168, 194, 214, 226, 229, 337, 398
Omsk Hemorrhagic 258

P

Paramyxovirus 201, 227-28, 367, 401
Parasitic agents
Blood and Tissue Protozoal Parasites 182
Cestode 190
Intestinal 186
Nematode 192
Trematode 188
Pathogens iii, 3, 5, 6, 9, 13, 17, 20, 25, 27-29, 61, 63, 69, 77, 106-07, 110-11,
115, 117, 131, 147, 157, 171, 176, 186, 197, 205, 208-09, 221, 223, 229, 232,
265, 271, 281, 326, 337, 343, 347, 350, 374-75, 377-78, 380, 383-84
Penicillium marneffei 177, 181
Performance Testing BSCs 309
Personal protective equipment 15, 22-23, 25, 32, 36, 41, 49, 62-65, 67-69,
71-73, 75,77, 79-82, 88, 92, 118, 121, 134, 152-53, 155-56, 160, 206-07, 235,
237, 239, 243, 286, 288, 344, 348, 386
personnel suit 26
Peste des petits ruminants virus (PPRV) 351, 368-69, 403

Index 411



Pest management 31, 35, 40, 46, 64, 70, 78, 89, 380-82, 402

Physical Inactivation of Selected Toxins 390

Physical security 110, 344

Pike and Sulkin 1-2

Pipetting 14-15, 30, 34, 36, 39, 45, 63, 69, 78, 87, 127, 242, 301

Plague 159-60, 169, 351, 368

Plasmodium spp. 182-84

Plastic-backed absorbent toweling 301

Poliovirus 216-18, 231, 330, 402-03

Pontiac fever 141

Poxviruses 218-19, 231, 370

Primary barriers 22-23, 27, 32, 36, 41, 49, 59, 64, 72, 80, 92, 103, 290, 306,
347,378

Primates 60, 102, 121, 123, 156, 166, 197, 203, 206-07, 216-17, 222-23,
229, 234

Prion diseases 282-85, 289

Production quantities 124, 129, 149-50, 153, 204, 216, 221

Protozoal parasites 182, 186

Pseudomonas

pseudomallei 129, 163
psittacosis 131, 132

Q

Q fever 19, 195-96, 199, 351

R

Rabies virus 220
Radiological Hazards 299
Regulations iii, vi, 6, 28, 31, 34, 40, 44, 60, 85, 104, 114, 120, 243, 265, 286,
288, 299, 336-39, 350, 353-56, 358-60, 362-66, 369-73, 379, 386, 400
Retroviruses 119, 221-23, 240, 266
Ricin toxin 272, 274, 280
Rickettsia
akari 196
australis 196
belli 198
canada 198
conorii 196
Coxiella burnetii 195
montana 198
mooseri 196
Orientia 196, 197
prowazekii 196, 198
rhipicephali 198
rickettsii 196-99
siberica 196

412 Biosafety in Microbiological and Biomedical Laboratories



spotted fever group 196-97
Surveillance of personnel 198
tsutsugamushi 196
typhi 196
rickettsial agents 198
Rickettsial Agents 195
Rift Valley fever virus 244, 267, 351, 403
Risk assessment iii, 1, 5, 9-12, 14-19, 22, 24, 30, 32, 37, 42-44, 50, 52-53,
60-65, 67-70, 72, 75-77, 79, 81-83, 85, 92-93, 95, 99, 105, 107, 109, 112,
119, 137, 152-56, 160, 194, 207, 210, 213-14, 226, 235, 237, 239-40, 272,
290, 292, 298, 300, 305, 311, 343, 348-49, 377, 379, 383, 385-87
Risk group 10, 24, 204, 209
Rocky Mountain spotted fever 197, 199

S

Safety equipment 1, 3-4, 6, 9, 15, 17, 18, 22-27, 30, 32-33, 36, 41, 49, 59-61,
64, 67,72, 76, 80, 92, 103, 150, 291, 386

Salmon anemia virus 351, 403

Salmonella

Salmonellosis 151
typhi 1, 151-54, 168

SALS 233-34, 236, 238-39, 241, 403

SARS-associated coronavirus (SARS-CoV) 224-26, 403

Schistosoma spp. 188-89

Screwworm 351

Secondary barriers 23, 25-26, 33, 37, 42, 51, 59, 65, 73, 82, 94, 103, 305,
347, 378

Select agents 5, 28, 104-05, 112-13, 127, 136, 172, 198, 202, 213-14, 233, 236,
244, 336, 338-39, 351, 361, 368, 376, 379, 389, 397, 399

Serum 35, 40, 47, 70, 79, 90, 115-16, 119-20, 135, 201, 204, 206, 207, 214, 223,
225-26, 241, 269, 271, 273, 277, 352-56, 358-60, 362, 364, 366, 369-73, 383

Severe Acute Respiratory Syndrome (SARS) 224, 232, 403

Sharps 14, 17, 30-31, 34, 39, 45-46, 59, 63-64, 69-71, 78, 80, 87, 103, 223, 237,
241, 287-88, 387

Sheep and Goat Pox Virus (SGPV) 370, 404

Shiga toxin 154-55

Shigella spp. 2, 154

Shigellosis 155-56

Shipment 28

Simian immunodeficiency virus (SIV) 221-23, 232, 404

Smallpox 118, 218-19, 231

Spaulding Classification 328

Sporothrix schenckii 175

Spotted fever group 196, 197

Spring viremia of carp virus (SVCV) 351, 371, 404

Index 413



Staphylococcal Enterotoxins (SE) 270-72, 279, 385, 390-91, 393, 404

Sterilization iii, vi, 285, 288, 326-29, 331, 333-35, 346, 350, 387

Strongyloides spp. 192

Suit laboratory 45, 51, 55-57, 85, 93, 98, 100, 294, 331

Surveillance 2, 35-36, 40-41, 47, 49, 59, 62, 68, 70-71, 76, 79-80, 86, 88, 90,
103, 147, 164, 198, 202, 214, 222, 232, 240, 372

Swine vesicular disease virus (SVDV) 351, 372-73, 376, 404

Syphilis 157, 169

T

Taenia solium 190
Teschen disease virus 351
Tetanus 136-37, 164, 279
Theileria
annulata 351
bovis 351
hirci 351
lawrencei 351
Tissue preparation 287
Toxin Agents 268
Toxins of biological origin 268, 271, 273, 277, 385
Toxoplasma 25, 182-85
Trachoma 132
Training v, vii, 2, 6-7, 9, 15, 18, 22, 25-26, 30, 32-33, 35, 38, 40, 45-46, 48-49,
61-62, 67-68, 75-76, 85, 89-91, 104-05, 108-09, 112, 117, 179, 206, 238, 290,
308, 331, 380-81, 385
Transmissible spongiform encephalopathies (TSE) 282, 285, 289, 334, 404
Trematode parasites
Fasciola 188
Schistosoma 188
Treponema pallidum 157, 168
Trichophyton 176, 180, 330
Trypanosoma
cruzi 182-85
evansi 351
vivax 351
Tuberculosis 1-2, 20, 26-27, 145-48, 166, 327-30, 383
Tularemia 138-39, 164
Typhoid fever 153
Typhus 197-99

U

Ultraviolet (UV) lamps 306, 310
Universal precautions 28-29, 232, 384

414  Biosafety in Microbiological and Biomedical Laboratories



Vv

Vaccines 22, 45, 59, 85, 103, 116, 121, 124, 126-27, 135-38, 147, 151, 153, 156,
158-59, 196, 203, 205, 208, 216, 236-37, 240, 243, 246, 267, 269, 272, 274,
278, 356, 373-76, 388

Vaccinia 218-19, 231

Variola 218-19

Venezuelan equine encephalomyelitis 19, 235, 351

Vesicular exanthema virus 351

Vesicular stomatitis virus 351

Vibrio

cholerae 158-59, 169
parahaemolyticus 158-59, 169
Viral agent(s) 200, 209-10, 226, 265, 383

w

warning signs 59, 103

Wesselsbron disease virus 351

Western equine encephalomyelitis (WEE) virus 116, 237, 242, 264, 266, 404
West Nile virus (WNV) 240-41, 264, 267, 404

Y

Yellow fever 235-37, 265, 267
Yersinia pestis 159-60, 169

V4

Zoonotic viruses 5, 233

Index 415








