XIII. TABLES

TABLE XIII-1

END-USES OF STYRENE

Polystyrene

Acrylonitrile-Butadiene-
Styrene (ABS)

Styrene-Acrylonitrile
(SAN)

Styrene-Butadiene
Latexes

Other Copolymers

Styrene-Butadiene
Rubber (SBR)

Unsaturated Polyester
Resins (Reinforced
plastics/composites)

Insulation board, loose~-fill packaging,
disposable dinnerware, food containers, toys,
games, hobby kits, thousings for <room air
conditioners and small handheld appliances,
television cabinets, shower doors, drain pipes,
tubing, light diffusers, audio and video tape
cassettes, combs, brushes, eyeglasses, picnic
coolers, molded shutters, furniture parts,
watering cans, soap dishes, room dividers

Piping (drain, waste, and vent), conduit,
pipefittings, automotive components (instrument
panels, consoles, front radiator grilles,
headlight housings, etc.), refrigerator
doorliners and food compartments, telephones,
luggage and cases, toys, hobby kits, shower
stalls and bathroom fixtures for mobile homes,
margarine tubs, radio chassis

Drinking tumblers, blender jars and covers,
dishes, instrument panel lenses, battery cases

Tufted carpet and upholstery backcoatings,

binder for paper coatings, binder for felt base
of vinyl floor tile, cement additive, component
of latex paints

Ion-exchange resins (divinylbenzene-modified
polystyrene), paints, paper coatings, and floor
polishes (styrene-acrylic copolymer emulsions),
footwear and adhesives (styrene block copolymers)

Passenger car tires, industrial hoses, conveyer
belts, appliance parts, wire and cable
insulation, footwear, coated fabrics, car
bumpers and weatherstrips, additive in cements
and adhesives

Boats, open storage tanks, tub and shower units
truck camper tops, recreational vehicles, wall
panels

Adapted from references [23,25,344,345],
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TABLE XIII-2

Occupational Styrene Exposures by Worksite or Process

(Excluding the Reinforced Plastics/Composites Industry)

Styrene, ppm

Worksite or Process Reference Year Samples Range " Average Comments
Styrene Monomer Production [56] '52 6 ND * NAM

[84] ‘74 29 0.8-7.8 2.5

(75} ‘18 60 ND-6.8 0.5 LDL:1 ppb

[31) ‘80 * <10 * NAM
SAN Copolymer Production [93] '71 * < 1.2 <1.2 NAM
ABS-SAN Resin Production (333) '77 11 ND-3.1 0.7 LDL:10 ppb
Copolymer Production
(maleic anhydride) {84) ‘74 6 0.9-2.1 1.5
Styrene-Butadiene
Latex Production [84] '74 11 1.0-3.9 2.5

[31) ‘80 * 4-22 * NAM
Acrylic Ester-Styrene
Copolymer Production [346) ‘82 50 ND-20 0.6 LDL:10 ppb
alpha-Methyl Styrene Production [347] ‘80 14 ND-0.1 0.03 LDL:2 ppb
Polystyrene Production {561 '52 2 ND-188* NAM

{94] '63 * 0.05-2.2 <2.2 NAM

193} ! * <5 <5 NAM

[84] ‘14 13 1.2-18 7.2

[32]) ‘74 * <5 <5

[333) ‘n 11 ND-1.7 0,2 LDL: 100 ppb

(75,77]) ‘78 70 0.1-47 1.8

[31] ‘80 * <10 * NAM
SBR Production {348) YA * < 500% NAM

{349] ‘68 * 14-31% NAM

{350} ‘77 50 0,05-10 0.07

{333] ‘17 119 ND-3.8 1.3 LDL:20 ppb

{351] ‘78 21 ND-2.3 0.4 LDL:20 ppb

[352,353] ‘sl 57 ND-4 .4 0.9 LDL:50 ppb

(352,353] 'sl 35 0.04-12 2.0

{354) ‘82 159 0-65 1.7 CT & PDD
SBR Vulcanization/Curing [355) '69 * 0.5-9,.4% NAM

{356} ‘77 18 0.06-0.18 0.10
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Occupational Styrene Exposures by Worksite or Process
(Excluding the Reinforced Plastics/Composites Industry)

TABLE XIII-2 (CONTINUED)

Styrene, ppm

Worksite or ‘Process Reference Year Samples Range Average Comments
MISC, APPLICATIONS/USES
Styrene-Polyester Resins
Surface coatings [357] '60 L 200-700 * NAM
Filter parts (molding) {102} '66 * 40-100 d NAM
Furniture parts (molding) [358]) ‘74 5 2-13 8
Electrical parts (molding) [159) ‘14 2 50-200 125
Putty (splicing) {359) ‘76 S 2-16 7 15-min. Peaks
Imitation ice cubes (molding) (360} '79 5 0.5-3.1 1.1
Marble bath tubs & vanity tops [361] '8l 2 15-19 17
[361]) ‘sl 9 1.6-60 23 15-min. Peaks
(361] '8l 1 82 82 5-min. Peaks
Styrene-Acrylic Pump Parts [362] ‘80 32 4-220 40
Plastic Concrete Pouring
(confined space) [363] ‘67 * 25-1000 * DT & CGM
ABS Fabrication
Injection Molding (dashboards) {364} '76 7 ND <LD LDL:20 ppb
Extrusion and Injection Molding [365) '78 4 ND <LD LDL:4 ppb
Injection Molding (visors) (3661 ‘80 10 0.3-0.9 0.5 |
Paper Coating {367} '75 9 0.7-3.1 1.6
(368] ‘80 2 ND <LD LDL:1 ppm
Glues and Fillers [369] ' 5 ND-38 11 LDL:10 ppb
SBR Extrusion (hose) (370} ‘73 24 ND <LD LDL:5 ppb
Recording Tape [371) ‘81 13 <1 <1
Polystyrene Injection Molding (372} *81 19 ND <LD LDL:2 ppb

Note: Unless specified as "Peaks," exposure levels are time-weighted averages

ND - non& detected
* - not given
NAM - no analysis method given

LDL - lower detection limit in parts per billiom (ppb) of styrene

DT & CGM - peak samples measured with detector tubes and a combustible gas meter
CT & PDD - charcoal tubes and passive diffusion dosimeters

Gas chromatography analysis techniques were used unless noted by NAM or DT-CGM,



TABLE XIII-3

Occupational Styrene Exposures in the
Reinforced Plastics/Composites Industry

0€?

. Styrene, ppm
Items Fabricated Reference Year Samples Range Average Comments
Boats (373) ‘55 * 200-700 * NAM
{110] ‘63 * 11-736 <209 NAM
{35) '72 15 17-292 -
. 1500 - 5-10 min. Peak
(113) ‘7 25 1-144 49
2 87-102 95
41 ND-111 44 LDL:0.1 ppm
[112) '77 * < 1-217 3-44 1 hr.
* < 1-402 5-312 1 hr.
» < 1-324 3-171 1 hr.
hd 2-384 20-144 1l hr.
(751 ‘78 11 50-300 148 DT
(374] '8l 23 6-90 39
21 4-179 52
57 1-399 1642
19 13-382 71
100 2-509 143
94 26-745 203
19 11-371 133
37 10-161 86
77 30-466 179
70 43-214 86
18 64-187 126
97 1-226 63
[343) ‘82 53 7-85 37 GH
67 10-183 60 GM
38 18-179 70 GH
69 30-158 86 GM
62 17-154 58 GM
116 2-121 28 GM
59 15-160 74 GM
Small parts (110] ‘63 * 3-75 <44 NAM
Big parts * 4-329 <106 NAM
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TABLE XIII-3 (CONTINUED)

Occupational Styrene Exposures in the
Reinforced Plastics/Composites Industry

Styrene, ppm

Items Fabricated Reference Year Samples Range Average Comments
Large parts (109} '67 10 6-94 * POL
Truck parts [375) ‘72 60 0.2-70 9
Storage Tanks [376) '73 71 10-210 *
Bathrooam fixtures (3771 '73 18 7-188 49
Tubs and Showers {104) i I 32 45-550 183
Large Containers {378) ‘75 21 7-162 63
Pipe connectors [379) *76 23 2-54 13
(380} ‘76 24 ND-34 8 LDL:0.2 ppm
t381] *76 20 0.2-136 27

Various items {382} ‘78 - 4-291 56 MED
Moldings, sheets [75) ‘78 9 50-70 * Peaks, DT
Moldings, mats ‘78 9 50-300 129 Peaks, DT
Molds 1383} ‘78 1 12 12
Adrcraft parts 136]) *79 43 6-293 36

18 39-1080 368 15-min. Peaks
Instrument cases [384]) ‘79 12 9-48 22

20 4-200 bk

9 10-700 * Peaks, P1
Scrubber component [385] '79 24 ND <LDL LPL:0.2 ppm
Pump parts [362]) ‘80 32 4-200 40
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TABLE XIII-3 (CONTINUED)

Occupationsal Styrene Exposures in the
Reinforced Plastics/Composites Industry

Styrene, ppm

Ltems Fabricated Reference Year Samples Range Average Comments
Storage tanks, pumps [386) '80 9 15-47 30

Laxge pipes [387) '8l 38 1-29 8

Storage tanks, hoods, ducts [388]) ‘81 12 4-35 13

Model trucks [389]) ‘81 3 ND-3 2 LDL:0.2 ppm

Note: Unless specified as "?elkl,“'exponure levels are time-weighted averages

* - not given
ND - none detected

NAM - snalytical method not given, otherwise gas chromatographic methods were used

LDL - lower detection limit

DT - detector tubes
POL - polarography used
P1 - photoionizer used

GM - geometric mean instead of average
MED - medfian value instead of average



TABLE XIII-4

Other Substances Found at Worksites Processing, Handling, or Using
Styrene or Styrene-Containing Materials

Worksite or Process

Substances Found in Measurable
Quantitites in Air Samples

Styrene Monomer Production

Polystyrene Production

SBR Production

SBR Vulcanization/Curing

Styrene-maleic Anhydride Resin
Production

Styrene-butadiene Latex Production

SAN Production
ABS Production

Acrylic Ester-Styrene
Copolymer Production

Benzene, ethylbenzene [31,33,56,84];
toluene [33,84]; ethane, ethylene[33]

Ethylbenzene [32]; benzene, toluene,
tricalcium phosphate dust, cadmium
sulfide dust, pentane [84];
phenylether, diphenylether [32]

Butadiene [333,349,350,351,353,354];
toluene [350,353,354];
4-vinyl-l-cyclohexene [350,353];
benzene [350,354]; cyclooctadiene
[350]; benzene ([3331];
4-isopropyl-l-methyl-cyclohexane,

me thanes, ethylbenzene, dust [353]

Toluene, 4~-vinyl-l-cyclohexene,
ethylbenzene,
1,5-cyclooctadiene,l,5,9-cyclo~
dodecatrienes [356]); butadiene, o0il
aerosols, formaldehyde, methanol,
sulfur dioxide, acrolein, aromatic

amines, acrylonitrile, carbon monoxide
[355]

Toluene [84]

Toluene, benzene [84]; ammonia,
formaldehyde [31,84]; butadiene,
acrylic acid, hydroxyethyl acrylate,
sodium pentachlorophenate, silica [31]

Acrylonitrile [93]
Acrylonitrile [333]
Alpha-methyl styrene, methyl

methacrylate, ethyl acrylate, n-butyl
acrylate, 2-ethylhexyl acrylate [346])
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TABLE XIII-4 (CONTINUED)

Other Substances Found at Worksites Processing, Handling, or Using
Styrene or Styrene-Containing Materials

Worksite or Process

Substances Found in Measurable
Quantitites in Air Samples

Miscellaneous Plastic Operations/Uses
SBR extrusion (weatherstrips)

Styrene-polyester Usage
molding (furniture parts)

molding(ice cubes)
molding (marble bath tubs)

coating (paper)

Styrene-acrylics Molding
ABS Usage

injection molding (visors)
extrusion & injection molding

molding (aircraft parts)

injection molding

Paper Coating

Recording Tape

Combustion Products of Polystyrene
(experiment)

N-butyl acetate, asbestos, acetone,
isopropyl acetate, petroleum naphtha,
methyl ethyl ketone, carbon monoxide
[390]

Methylene chloride, petroleum naphtha
[358]

Methyl ethyl ketone peroxide [360]
Acetone, toluene, methyl ethyl ketone,
dust [361]

Petroleum naphtha, toluene, xylene
[367]

Xylene, 1l,1,l-trichloroethane [362]

Butadiene, methyl ethyl ketone [366]
Carbon monoxide, hydrogen cyanide,
butadiene, benzene, acrolein, dust,
acetaldehyde, formaldehyde, aliphatic
amines [365]

Me thylene chloride, methyl ethyl
ketone, methanol, dust [36]
Butyl-p-cresol, dust, carbon monoxide,
formaldehyde [364]

Formaldehyde [368]

Methyl-iso-butyl ketone, toluene,
1,1,l-trichloroethane [371]

Benzaldehyde,
acetophenone,
formaldehyde,

styrene oxide,
l-phenylethanol, phenol,
carbon monoxide,
allylbenzene, benzene, toluene,
ethylbenzene, isopropylbenzene,
alpha-methyl styrene, acrylaldehyde
[391]
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TABLE XIII-4 (CONTINUED)

Other Substances Found at Worksites Processing, Handling, or Using
Styrene or Styrene-Containing Materials

Worksite or Process Substances Found in Measurable
Quantitites in Air Samples

Reinforced Plastics/Composites Acetone [36,113,375,376,377,378,383,
384,388]; methylene chloride
[113,375,376,383,386,388]; dust
[361,375,383,386,387]; fibrous glass
[377,378,386,388]; toluene
{113,375,376,389]; methyl ethyl ketone
{113,375,383,386]; methyl-iso-butyl
ketone [375,389]); silica [379,380];
MDI [104,376]; xylene [113,375];
amines [104]; naphtha, mold release
agents [113];methyl acetate [113];
isopropyl alcohol, n-butyl acetate,
cellosolve acetate [375]1; TDI [377];
benzene, ethylbenzene [380]; benzoyl
peroxide [387]; bisphenol A,
diglycidyl ether of bisphenol A [389];
aliphatic hydrocarbons,
perchloroethylene [383];
trichloroethylene [36]; methyl ethyl
ketone peroxide [384]; styreme oxide
[233,269].
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TABLE XIII-5

Identification of Major Industries Producing, Using,
or Handling Styrene

Industry (Use or Product) SIC Major Group Code*
Construction (painting, concrete finishing) 15,16,17
Textiles (coated fabrics) 22

Wood Products and Furniture (RP/C - mobile home 24,25
components)

Paper Products (paper coatings) 26
Chemicals and Allied Products {(monomer, resins, 28

paints, adhesives, etc.)

Rubber and Plastic Products (tires, molded and extruded 30
items, RP/C - tanks, bathtubs, shower stalls, etc.)

Stone, Clay, Glass, and Concrete Products (pressed glass, 32
pipe connectors, marble items)

Fabricated Metal Parts (painting) 34
Machinery(painting, molded parts, RP/C - TV cabinets, 35,36
farm equipment, ventilation ducts, etc.)

Transportation Equipment (RP/C - boats, ships, parts) 37
Measuring Instruments; Medical Goods (surgical 38

instruments, RP/C - instrument cases)

Miscellaneous Manufacturing (sporting goods, costume 39
jewelry, buttons, signs, RP/C ~ swimming pools)

Automotive Repair Shops (RP/C) 75

*Taken from the Standard Industrial Classification Manual 1972 (U.S. GPO
Stock No.041-001-00066-6),
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KEY WORD INDEX

A

aberration(s) 15, 38, 66, 67, 68,
69, 70, 79, 98, 99, 100, 101,
125, 154, 182, 186, 187

abortions 45, 76, 77, 78, 79,
126, 130, 136, 145, 155, 183

acetone 17, 25, 38, 56, 61, 75,
109, 161, 234, 235

acne 74

acrylonitrile
189, 233

acrylonitrile-butadiene-styrene
18, 227

42, 80, 135, 186,

aculty 22, 23
adenocarcinomas 107, 126, 127
adenomas 107, 108, 109, 126, 127

adipose (tissue) 86

adrenocortical (insufficiency) 16

agitation 55, 210

airway (effects)

albumin 38, 51

alpha-methyl (styrene)
183, 228, 233, 234

alveolar 28, 29, 32, 33, 83, 84,
85, 100, 106, 109, 125, 137, 142,
143, 144, 178, 186

amniotic (fluid) 101, 102

anemia 31, 49, 74

anencephaly 25, 26

anesthetic (effects) 111

aneuploidy 67, 100

anisocytosis 95

anisoreflexia 48

anomaly(ies) 25, 103

anorexia 49, 51, 55, 59

anxiety 23, 176

apathy 55

appetite 64

asleep (difficulties in staying)
65

asthenia (weakness) 48, 49

asthenic-vegetative (syndrome) 48

audiovisual (reaction time tests)
31, 32, 151

autonomic (nervous system)
153

41, 123, 153

99, 179,

23, 52,

237

B
balance 1, 26, 28, 32, 35, 52,
121, 122, 130, 150, 153, 156,
177, 181, 190

behavioral 65, 75, 76, 94, 103,
183, 185, 198
benzene 17, 18, 19, 36, 38, 39,

40, 45, 79, 80, 93, 109, 117,
122, 127, 170, 172, 173, 176, 183
benzoic (acid) 46, 97, 112, 116,
129
beta-nitrostyrene
188
bile 43, 44, 121
bilirubin 38, 40, 45, 46, 51,
60
biopsy 23, 86
biotransformation 100, 124, 154,
183, 185, 187, 190, 191
birth (defects) 15, 25, 78, 155
bladder 16, 36, 37, 45, 51, 74,
129
blind (spots in both eyes) 23
blistering 93, 168
blood 21, 22, 23, 24, 25, 27, 28,
29, 35, 39, 40, 44, 45, 48, 49,
50, 51, 54, 57, 60, 61, 66, 68,
69, 70, 72, 73, 74, 75, 76, 81,
83, 84, 85, 88, 93, 94, 95, 99,
101, 102, 110, 111, 112, 120,
125, 129, 137, 142, 154, 155,
172, 176, 177, 178, 181, 190
boiling (point) 17, 162, 220
bone 24, 98, 100, 101, 105, 125,
186, 187
Bourdon-Wiersman (test) 65, 75
brain(s) 23, 94, 95, 110, 111, 119
breath 28, 51, 58, 59, 72, 73,
75, 82, 83, 85, 87, 88, 123, 137,
142, 143, 153, 177
bronchiolar (adenomas) 109

108, 109, 127,

burning 21, 27

burns (of the human cornea) 21,
123, 175

butadiene 16, 79, 80, 111, 134,

135, 172, 201, 233, 234

c
calcium (deposits) 107
cancer 79, 80, 81, 82, 108, 109,
127, 128, 130, 136, 156, 188



KEY WORD INDEX (CONTINUED)

capillary(ies) 16, 84, 137, 145,
172

carcinogen, carcinogenic,
carcinogenicity 2, 15, 82, 96,

98, 106, 109, 110, 126, 127, 128,
146, 150, 156, 157, 183, 186,

187, 188
carcinomas 107, 108, 109, 110
cardiac (tests) 83
cardiovascular 74, 79, 127

catarrh (upper respiratory) 60

CBC (complete blood count) 28,
29, 38, 66, 72

cerebellar (nerve disturbances) 24

cerebral 24, 26, 48, 79, 176

chapped (skin) 61, 123

chest 23, 38, 41, 51, 57, 58, 59,
69, 123, 153

chicken (embryos) 101

cholinesterase (activities) 94

chromatid 1, 15, ¢8, 70, 79, 99,
100, 125, 154, 186, 187

chromosomal 15, 66, 67, 68, 69,
70, 78, 79, 98, 100, 101, 125,
150, 154, 156, 182, 186, 187

chromosome(s) 1, 38, 66, 68, 69,
70, 99, 100, 101, 124, 177, 182,
186, 187

clastogenic 66, 100, 187

CNS (central nervous system) 1,
2, 15, 25, 26, 29, 48, 62, 75,
91, 121, 122, 129, 145, 150, 151,
153, 156

colitis 74

colon (cancers) 79

confusion 56, 150

congenital 25, 125

congestion 10, 22, 58, 91, 92,
95, 106, 108, 124

conjunctival 22, 41, 58, 93, 153

conjunctivitis 49, 62

consciousness (loss of) 91

convulsions (clonic) 91

coordination 27, 28, 74, 75, 121,
122, 130, 150

copolymer(s) 18, 19, 39, 41, 78,
173, 179, 197, 227, 228, 233

cornea{s) 21, 41, 93, 123, 175

cough 57, 58

creatinine 28, 38, 39, 51, 67,
70, 76, 83, 85, 89, 143, 215

238

creatinuria 23
cytogenetic, cytogenicity
105, 126, 130, 186

90, 99,

D

deaths 79, 80, 81, 91, 92, 93,
102, 103, 110, 127, 130, 156

defatting 61, 123, 156

defects 15, 25, 78, 105, 125, 155,
176

depression 1, 2, 15, 26, 29, 75,
91, 94, 121, 122, 129, 150, 151,
156, 189

dermal, dermatitis 22, 46, 61,
74, 123, 156, 164, 169, 200

dermatosis 50

detoxification 124, 154

dexterity 27, 28, 30, 31, 74,
121, 122, 130, 150

diaphoresis 60

digestive 35, 79, 172

dizziness 1, 22, 26, 34, 48, 55,
56, 57, 59, 78, 85, 122, 150,
151, 156

DNA 15, 68, 70, 98, 121, 124,
125, 154, 183, 186

drowsiness 1, 24, 26, 46, 51, 52,
53, 55, 59, 61, 121, 150, 151, 156

drunkenness (sense of) 26

E
E. coli 97, 124, 154
ear(s) 25, 35, 93, 167, 168
eczema 53
edema 23, 25, 91, 92
electrocardiogram (ECG) 35, 69
electroencephalogram (EEG) 1,

23, 24, 29, 52, 59, 60, 61, 62,

63, 65, 69, 79, 85, 122, 130,
150, 152, 156

electromyogram (EMG) 22, 23, 30,
59, 122

electromyograph 63

embryo(s) 101, 102, 103, 105,
126, 187

embryotoxic, embryotoxicity 77,
103, 104, 105, 126, 187



KEY WORD INDEX (CONTINUED)

emotional (insufficiency) 24

emotional (complaints) 26

emotional (instability) 48

emphysema 23, 80

enzyme(s) 96, 97, 98, 99, 114,
116, 119, 120, 124, 128, 186, 201

epigastric (pains) 44

equilibrium 29, 32, 91, 122, 150
ery thema 58, 93
erythrocyte(s) 38, 95, 120, 190

esophagus (irritation of) 93
ethylbenzene 18, 19, 36, 38, 39,
40, 79, 80, 81, 99, 122, 133,
144, 170, 172, 179, 184, 192,

215, 233, 234, 235

excitability 60, 153

excreted 82, 83, 85, 87, 110,
112, 113, 114, 117, 129, 130,
137, 139, 142, 194

excretion 23, 26, 28, 60, 70, 73,
85, 86, 87, 88, 89, 90, 112, 113,
114, 115, 116, 117, 121, 128,
137, 138, 142, 144, 145, 183,
184, 188, 194, 195, 200, 216

exfoliation 93

exhaled 28, 29, 30, 32, 73, 82,
83, 87, 110, 137

eye(s) 1, 2, 3, 4, 5, 6, 8, 12,
15, 21, 22, 23, 26, 27, 28, 30,
34, 35, 50, 52, 55, 56, 57, 58,
59, 60, 64, 74, 78, 85, 91, 92,
93, 94, 122, 123, 130, 145, 147,
150, 151, 152, 153, 156, 160,
161, 169, 170, 198, 221

eyelid(s) 41, 93

F

face 6, 27, 91, 160, 161, 169

fat 21, 32, 33, 39, 40, 86, 94,
112, 113, 178

fatigue, fatigued 1, 22, 24, 26,
34, 35, 46, 48, 52, 53, 55, 56,
58, 61, 76, 121, 122, 129, 150,
151, 156

feces 110, 112

FEF (forced expiratory flow) 74,
154

fertility 26, 105

fetal 101, 102, 104, 105, 155

239

fetotoxicity 126
fetus(es) 102, 103, 104, 105, 126
FEV] (forced expiratory volume in

1 second) 50, 58, 74, 123, 153,
154

FEV;/FVC 30, 61, 74, 154

fever 42

fibrinolysis 61, 181

finger(s) 27, 48, 60, 62, 153

Flanagan (Coordination Test) 27,
28, 74, 75

flies 100, 101, 125

forearm(s) 22, 55, 74, 87

forestomach 108, 110

forgetfulness 59

formaldehyde 45, 80, 233, 234

fugitive (emissions) 19

FVC (forced vital capacity) 30,
58, 74, 154

G
gastralgia 33, 34, 35, 49,
129
gastric 55, 93, 201

gastrocnemius (muscles) 23
gastrointestinal 45, 129, 130

gene 98, 125

genetic 120, 129, 155

genotoxic 70, 125, 154

gestation 102, 103, 104, 105,
106, 107, 126

GGTP (gamma-
glutamyltranspeptidase) 38, 40,
69

giddiness 62, 151

groggy (feeling) 55
guinea (pigs) 90, 91, 92, 93,
113, 118, 120, 124, 129

gynecological 44, 45, 51
H
hair 93, 168
half-lives 86, 90
hamster(s) 97, 98, 99, 100, 101,

104, 118, 120, 124, 125, 126,
154, 187



KEY WORD INDEX (CONTINUED)

hand(s) 13, 19, 22, 23, 27, 46,
48, 49, 52, 53, 57, 60, 61, 63,
65, 71, 73, 74, 87, 88, 145, 155,
163, 167, 169

Hautant (test) 52

headache(s) 1, 23, 24, 26, 28,
30, 34, 35, 44, 48, 49, 51, 52,
53, 55, 56, 57, 58, 59, 62, 78,
85, 121, 122, 129, 150, 151, 152,
156

heart 30, 44, 48, 80, 84, 95,
118, 119, 120, 151

heel-to-toe (test) 29

hematocrit 40

hema topoietic 81, 130, 148, 156,
201

hemoglobin 40, 94, 95, 102, 103

hemograms 96

hemorrhage 91, 92

hepatectomized (mice) 100

hepatic 45, 95, 114, 118, 119,
121, 124, 172, 187, 189, 190

hepatobiliary 45

hepatocellular 95, 107

hepatotoxic 124

hippuric (acid) 22, 23, 26, 27,
28, 46, 60, 82, 90, 97, 112, 113,
114, 115, 116, 117, 129, 137,
139, 142, 184, 195,

hives 51

hounds (Beagle) 95

hydrocephaly 25, 26

hyperbilirubinemia 53

hyperreflexia 59

hypertension 51

hyporeflexia 52

I

imbalance 24

incoordination 91

inebriated, inebriation 28, 121,
150

inflammation(s) 16, 35, 42, 74,
92, 93, 107, 108, 129

infrared (IR) 27, 95, 134, 135

ingesting 130, 137, 145, 161, 215

240

inhalation, inhaled 1, 3, 4, 5,
23, 26, 32, 82, 83, 84, 85, 91,
92, 93, 94, 95, 100, 102, 104,
105, 106, 111, 126, 128, 137,
169, 176, 185, 186, 187, 188, 189

insomnia 23

intoxicated, intoxication 21, 26,
34, 62, 64, 65, 78, 93, 121, 129,
150

irritability 24

irritant(s) 21, 50, 51, 57, 122,
123, 130, 153, 198

irritating 4, 5, 21, 92, 94

irritation 1, 2, 4, 8, 12, 15,
21, 23, 26, 27, 28, 30, 34, 35,
41, 44, 50, 55, 56, 57, 58, 62,
64, 74, 78, 85, 91, 92, 93, 122,
123, 147, 150, 151, 152, 153,
156, 161, 168, 169, 170, 221

itching 22

Jaundice 24

K
kidney(s) 21, 74, 79, 91, 92, 93,
94, 95, 105, 108, 110, 111, 112,
119, 120
knee (reflexes) 49, 59

L

lacrimation, lacrimator 23, 91,
164

larynx 42

LC50 94, 110

LD50 93, 220

leg(s) 22, 23, 35

lesions 24, 62, 96, 106, 108,
110, 176

leukemia 80, 81, 106, 126, 127,
130, 156

leukocyte(s) 21, 107

leukocytic 91

leukopenia 46, 49

limbs 22, 59

lipid(s) 60, 111
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listlessness 26, 92, 121, 150

liver 1, 3, 15, 16, 21, 22, 23,
26, 36, 37, 43, 44, 45, 46, 50,
51, 53, 79, 91, 92, 93, 94, 95,
96, 97, 98, 100, 105, 106, 107,
108, 110, 111, 112, 118, 119,
120, 121, 124, 125, 130, 145,
150, 154, 157, 179, 181, 186,
190, 191

lung(s) 4, 5, 21, 41, 50, 74, 79,
82, 83, 87, 88, 91, 92, 93, 95,
106, 107, 108, 111, 119, 120,
123, 126, 127, 128, 130, 155, 179

lymph 21, 80

lymphatic 80, 81, 127, 130, 156,
201

lymphocyte(s) 1, 38, 66, 67, 68,

69, 70, 99, 120, 124, 125, 154,
156, 182, 183, 186, 190
lymphocy tic 81
lymphocytosis 49
lymphoid 148
lymphoma(s)
127, 156
lymphosarcoma

80, 81, 107, 109,
106, 126, 130

M
malaise 23, 34, 35, 121, 122,
129, 150
malformations, malformed
104, 105, 126
malignant 80, 81, 109, 156
mandelic (acid) 3, 24, 33, 37,
39, 46, 51, 52, 53, 59, 60, 63,
64, 65, 66, 67, 69, 70, 72, 75,
82, 83, 84, 85, 86, 87, 88, 89,
90, 97, 112, 113, 114, 115,
116, 117, 122, 128, 129, 130,
137, 138, 139, 140, 142, 143,
144, 145, 152, 153, 154, 177,
179, 181, 184, 194, 195, 200,
214, 215, 216, 217, 218
marrow 24, 98, 100, 101, 105,
125, 186, 187
maximal (mid-expiratory flow-rate)
30, 58
me tabolic
100, 124

25, 101,

46, 86, 90, 97, 98, 99,

241

me tabolism 70, 82, 83, 110, 112,
113, 114, 116, 117, 118, 121,
125, 129, 144, 155, 170, 178,
179, 181, 183, 184, 185, 186,
188, 189, 190, 195

metabolite 3, 40, 85, 96, 97, 99,
113, 116, 117, 120, 121, 128,
137, 144, 178, 185, 186, 189,
190, 214

metabolites 82, 86, 87, 90, 112,
113, 114, 115, 116, 117, 118,
128, 129, 143, 144, 178, 186,
189, 190, 194

metabolized, metabolizing 90,
101, 110, 120, 121, 191

methanol 17, 23, 59, 131, 233, 234

mice 94, 98, 100, 104, 106, 107,
108, 109, 110, 118, 120, 125,
126, 127, 128, 129, 187, 188

Mira (test) 65

miscarried 76

MMEF (maximal med-expiratory
flow~rate) 30, 58

monkeys 90, 92, 93, 124

monomer 18, 19, 36, 48, 79, 147,
159, 160, 162, 175, 189, 195,
196, 197, 228, 233, 236

mononeuropathy 63, 153

morbidity 36, 38, 43, 44, 177,
182

mortality 37, 79, 80, 81, 91, 92,

96, 102, 103, 105, 106, 107, 108,
126, 127, 130, 156, 174, 177,
178, 201

mouse 98, 107, 118, 120, 128

mouth 4, 35, 58, 83, 210

mucosal, mucous 26, 42, 44, 55,
152

muscle(s) 22, 23, 58, 62, 118

mutagen 97, 120, 125, 185

mutagenic 96, 97, 98, 101, 120,

121, 124, 130, 154, 155, 183,
185, 190

mutagenicity 90, 96, 97, 98, 99,
120, 121, 124, 125, 146, 154,
155, 157, 177, 185, 186

mutations 96, 97, 98, 99, 100,
101, 120, 125, 129, 136, 155, 186
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N

narcosis 21, 32, 35

nasal 23, 26, 27, 28, 42, 58, 83,
91, 150, 170

nasopharynx 50, 152

nausea, nauseated 1, 28, 34, 35,
48, 49, 56, 58, 64, 78, 121, 129,
150, 151, 156

necrosis, necrotic
108, 168

Neisser (letter search test) 74,
75

neoplasms 80, 81, 108, 156

nephropa thy 45

nerve 22, 23, 24, 40, 41, 48, 52,
63, 64, 95, 122, 153

nervous 1, 3, 15, 22, 23, 32, 35,
40, 48, 52, 55, 60, 63, 92, 95,
121, 122, 145, 150, 153, 176,
179, 181, 182, 188

neurasthenic (syndrome)

93, 106, 107,

48, 52

neuritis 22, 41, 129, 176
neurogenic 108, 176
neurologic(al) 22, 46, 47, 48,

49, 51, 52, 61, 69, 74, 153, 180

neuropathy 1, 23, 62, 64, 122,
152, 153, 157
neurophysiological 62, 63, 181

neuropsychological 26

neuroradiologic 26

neurotic (troubles) 60

neutropenia 49

nitrostyrene 108

nodes 21

nose 4, 5, 21, 27, 30, 34, 35,
42, 51, 57, 58, 59, 64, 74, 83,
91, 92, 93, 94, 123, 129, 147,
150, 151, 152

nosebleeds 42

numbness 22, 23, 51
nystagmus 35, 60, 153
0

ocular 93, 176

odor 16, 21, 28, 147, 172, 175,
220

ophthalmologic(al)

optic (neuritis) 41

optokinetic 35, 122

22, 41, 59, 96

242

P
pain 22, 44, 45, 48, 55, 57, 59,
151, 221
palpitation 59

pancreas 79, 112
papillomas 109, 110
paresthesia 23, 62

PEFR (peak expiratory flow-rate)
30

percutaneous(ly)
184, 215

peribronchial (tissue) 95

peripheral 1, 15, 22, 23, 63, 66,
68, 69, 70, 95, 122, 150, 152,
153, 157

peroneal 22, 40, 41, 63, 122, 153

pharyngeal (congestion) 22

pharynx 42

phenylglyoxylic (acid) 72, 75,
82, 83, 85, 86, 87, 88, 89, 90,
97, 112, 113, 114, 115, 117, 128,
129, 130, 137, 138, 139, 140,
142, 143, 144, 177, 178, 181,
184, 194, 195, 200, 214

placenta, placental 101, 125,
126, 155

plethysmography 69

pneumoencephalography 26

pneumonia 92, 106, 126

polyneuropathy 26, 62, 63, 64, 153

polystyrene le, 18, 19, 22,
36, 37, 38, 39, 41, 42, 43, 44,
45, 62, 79, 80, 122, 123, 124,
127, 133, 152, 153, 163, 164,
173, 174, 175, 176, 177, 179,
201, 205, 227, 228, 229, 233, 234

pregnancy(ies) 25, 45, 69, 76,
77, 78, 103, 104, 107, 108, ,
155, 126, 145

87, 88, 145, 156,

pregnant 102, 103, 104, 105, 106,
107
prenarcotic 7, 35, 40, 158

prothrombin (ratio) 61
psychasthenia 129

psychological 62, 63, 64, 65, 66,
177, 182
psychomotor 30, 31, 64, 65, 72,

74, 75, 79, 150, 179

pulmonary 1, 15, 23, 30, 58, 60,
72, 74, 83, 84, 85, 123, 144,
150, 154, 157, 183
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pupillary 49
pupils 60, 153

R

rabbit(s) 90, 92, 93, 104, 105,
113, 117, 119, 120, 124, 126,
129, 168, 169, 187, 189

rales 58

rash(es) 51, 57, 58, 74, 123

rat(s) 90, 91, 92, 93, 94, 95,
96, 97, 98, 100, 101, 102, 103,
104, 105, 106, 107, 108, 109,
110, 111, 112, 113, 114, 115,
116, 117, 118, 119, 120, 121,
124, 125, 126, 127, 128, 129,
130, 148, 155, 1853, 186, 187,
188, 189, 190, 191

RBC (red blood cell count) 24,
49, 94, 102, 103

reflexes 22, 23, 24, 40, 48, 49,
50, 52, 59, 60, 62, 153

reproductive 4, 45, 74, 101, 104,
105, 125, 126, 150, 155

respiration 83, 136, 137

respiratory 1, 2, 3, 6, 7, 8, 10,
11, 15, 25, 41, 42, 43, 44, 51,
56, 57, 60, 78, 79, 80, 83, 85,
88, 102, 113, 123, 127, 128, 129,
130, 145, 150, 152, 153, 156,
158, 163, 164, 168, 169, 170,
179, 181, 200

retention 28, 32, 33, 39, 83, 86,
88, 113, 119, 120, 128, 139, 183,
209, 215

reticulocyte 28

retinal 24, 129

retrobulbar (neuritis) 22, 41,
129, 176

roentgenogram(s) 23, 38

Remberg (test) 27, 28, 29, 32,
48, 50, 52

Rorschach (inkblot test) 64

S
salivation 91
salmonella (typhimurium)
97, 98, 124, 154, 186
SAN (styrene-acrylonitrile) 18,
19, 41, 42, 227, 228, 233

90, 96,

243

SBR (styrene-butadiene rubber)
16, 18, 19, 36, 173, 227, 228,
229, 233, 234

SCE (sister chromatid exhanges)
68, 69, 70, 99, 100, 101, 125, 154

scratching 91

sensory 62, 63, 122, 153

serum 28, 38, 40, 45, 46, 51, 57,
60, 61, 124, 145

SGOT (serum glutamic-oxaloacetic
transaminase) 38, 40, 51

SGPT (serum glutamic-pyruvic
transaminase 28, 38, 40, 45,
46, 51

sister (chromatid exchanges) 1,
15, 68, 79, 99, 125, 154, 182,
186, 187

skin 1, 3, 4, 5, 6, 8, 12, 15,
19, 21, 23, 36, 49, 51, 57, 58,
60, 64, 74, 87, 88, 93, 123, 128,
129, 130, 137, 144, 145, 147,
150, 156, 157, 161, 168, 169,
176, 179, 184, 191, 221

sleepiness 34, 35, 48, 121, 129,
150, 151

solubility 17, 172, 220

spinal (cord) 111

spirometric 41, 123, 153

spleen 16, 21, 79, 94, 95, 106,
119, 120

stillbirths, stillborn 25, 69, 102

stomach(s) 51, 79, 93, 95, 106,
108, 110, 116, 117, 118, 126, 128

stupor 91

styrene-acrylonitrile (SAN) 18,
41, 227

styrene-butadiene 16, 18, 173,
183, 201, 227, 228, 233

styrene oxide 69, 82, 96, 97, 98,
99, 100, 101, 105, 109, 110, 111,
112, 113 114, 115, 116, 117, 118,
119, 120, 121, 124, 125, 128,
129, 136, 138, 145, 146, 155,
168, 185, 186, 187, 188, 189,
190, 191, 194, 195, 235

subcostal (pain) 44
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T
TA (strains of S. typhimurium)
90, 96, 97, 98, 99, 124
taste 21, 26
tearflow 55

tendon 23, 24, 40, 48, 49, 59, 153
tense, tension 30, 55, 122, 166
terata 104, 126, 136

teratogenesis, teratogenic,
teratogenicity 104, 105, 126,
130, 145, 155, 157, 157

testes 95
thirst 51
throat(s) 4, 26, 28, 30, 42, 43,

50, 51, 57, 58, 59, 62, 74, 91,
123, 150, 151, 152
thrombocey te 38

thrombesis 24, 129

thyreid 58, 129

tired, tiredness 51, 59, 62, 64,
65, 76, 151

teluene 17, 23, 31, 38, 39, 56,

59, 79, 93, 116, 117, 122, 132,
170, 172, 184, 189, 191, 195,
233, 234, 235

temography 26

tonsillitis 42

trembling 60, 153

tremers 48, 60, 65, 91

tumers - 45, 79, 96, 106, 107, 108,
109, 110, 128, 129, 130, 148, 155

U
umbilical (cord) 24, 125, 155
umeonsciousness 66, 91
unscheduled (DNA synthesis) 15,
70, 98, 124, 125, 154, 183

uasteadiness, unsteady 26, 48,
50, %1, 150

uric (acid) 57, 124

urinalysis 29, 54, 96, 181

urinary 3, 22, 28, 33, 39, 46,
31, 53, 59, 60, 63, 64, 65, 66,
70, 75, 82, 83, 84, 85, 87, 88,
89, 90, 114, 115, 116, 117, 122,
130, 137, 138, 140, 142, 143,
144, 152, 153, 154, 178, 179,
184, 189, 194, 195, 214, 215

244

urine 26, 27, 37, 39, 46, 53,
59, 60, 63, 67, 69, 70, 72, 75,
82, 83, 85, 87, 89, 90, 110, 112,
113, 114, 115, 116, 117, 120,
128, 129, 130, 137, 138, 139,
140, 142, 143, 144, 145, 177,
184, 194, 195, 204, 214, 215,
216, 217, 218

v
vertigo 49

visual (evoked response) 29, 30,
85, 121, 150
visuomotor 64, 65, 79
vomiting 49, 51, 58
W
WBC (white blood cell count) 40,
94, 102
weakness 26, 48, 49, 58, 61, 91,
122
wheezing 41, 51, 58, 123, 153
X
X-rays 69
Y
yeast(s) 97, 98, 117, 124, 125
154
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Reference Page Reference Page
1 16 37 19
2 16, 168 38 19
3 16 39 19
4 16 40 20
5 16, 17 41 20
6 16 42 20
7 16 43 20
8 16 44 20
9 16 45 20
10 16, 17 46 20
11 16 47 20
12 17 48 20
13 17 49 20
14 17 50 20
15 17 51 21
16 17, 21 52 21
17 17, 18 53 21, 90, 91, 92,
18 17 93, 123, 124,
19 17 129, 147, 148,
20 18 152, 169, 170
21 18 54 21, 123, 147,
22 18 156, 165, 168
© 23 18, 227 55 21, 123
24 18 56 22, 123, 152,
25 18, 227 156,168, 170,
26 18 228, 233
27 18 57 22, 129
28 18 58 22, 38, 39, 41,
29 18 79, 123, 152,
30 19 170
31 19, 80, 81, 59 22, 59, 122,
127, 156, 228, 123, 129, 152,
233 170
32 19, 134, 161, 60 23
165, 169, 228, 61 23, 123, 152,
233 156, 168, 170
33 19, 233 62 24, 129
34 19 63 24, 122
35 19, 49, 50, 85, 64 24, 129
86, 123, 128, 65 24, 125, 155
131, 133, 135, 66 25, 125, 136,
136, 137, 138, 155
152, 170, 230 67 26, 122
36 19, 231, 234,
235

245



Reference

68

69

70

71

72

73
74
75
76
77
78

79

80
81

82

83

84

85
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Page

26, 121, 122,
123, 129, 137,
147, 148, 150
26, 27, 28, 29,
39, 121, 122,
123, 128, 134,
135, 137, 148,
150, 151, 156
29, 30, 85,
121, 122, 123,
137, 142, 143,
150, 151, 156
30, 31, 121,
122, 137, 150
31, 32, 33, 34,
35, 121, 122,
123, 128, 129,
137, 150, 151,
156

35, 122

36, 37, 129

37, 38, 69, 79,
137, 139, 228,
230, 231

37, 38, 69, 79,
125, 154, 156
37, 38, 63, 79,
228

37, 79, 127,
156

37, 63, 137,
138, 139, 140,
142, 143, l44,
214, 215, 216
37

38, 39, 40, 41,
79, 122, 153,
156

38, 39, 40, 41,
79, 122, 123,
124, 153, 154,
156

38, 39, 79, 80,
127, 137, 156
38, 39, 40, 79,
122, 127, 156,
228, 233

38, 39, 40, 79

246

Reference

86
87
88
89
90

9l

92

93
94
95
96
97
98
99
100
101
102
103

104

105
106
107

108
109

Page

38, 39, 79,
156

38, 39, 40, 79
39, 83, 84, 85,
128, 136, 137,
138, 214

39, 137, 139
39, 137, 139,
163

39, 71, 72, 73,
74, 75, 123,
128, 143, 153,
156, 168, 214
39, 137, 139,
140, 214, 215
41, 42, 43,
123, 129, 152,
170, 228, 233
43, 44, 122,
129, 151, 152,
156, 228

4k, 45

45, 46, 124,
154

46, 148

46, 131, 134
46, 135

46, 82

46, 48, 122,
129, 151

48, 49, 122,
129, 169,229
49, 50, 124,
154

50, 123, 129,
152, 153, 156,
168, 170, 231,
235

51, 122, 129,
151

52, 122, 151,
152, 153, 156
52, 131, 136
52, 122, 152
52, 53, 122,
128, 129, 137,
138, 151, 156,
231



Reference

110

111

112

113

114

115

116

117
118

119
120
121

122

123

124

125

126

127
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Page

53, 54, 55,
122, 123, 129,
151, 152, 156,
170, 230

55, 56, 122,
152, 156

56, 122, 151,
156, 230

56, 57, 58,
122, 123, 124,
129, 151, 152,
153, 154, 156,
168, 170, 230,
235

59, 60, 61,
123, 152, 153,
170

59, 60, 112,
124, 152, 153,
154, 156, 170
59, 60, 61,
112, 124, 154
59, 60, 61

59, 60, 61,
122, 152, 156
59, 60, 61

59, 60, 112,
124, 154, 156
59, 63, 85,
135, 137, 138,
143, 144, 214
61, 123, 137,
157, 168

61, 62, 122,
123, 151, 152,
153

62, 63, 65,
122, 152, 153,
156

62, 63, 65,
122, 128, 137,
139, 140, 152,
214

62, 63, 64, 65,
122, 123, 152,
157, 168, 170
62, 63, 64, 65

Reference

128
129

130
131
132

133
134
135
136
137
138

139
140
141
142
143

144

145
146
147
148
149
150
151

152

153
154

155
156

157
'158
159

160
161

Page

62, 63, 65, 129
66, 67, 68,
125, 154, 156
68, 125, 154,
156

68, 125, 154,
156

68, 69, 125,
154, 156

69, 70

69, 70, 125
70

70, 125

70, 125, 154
75, 122, 151,
152, 156

76, 77, 126, 155
77, 78, 126, 155
79

81, 82, 127, 156
82, 83, 128,
137, 148

82, 83, 128,
137, 138, 143,
144, 214

82

83, 128, 137
83

83, 214

86

86

87, 88, 128,
137, 156, 161,
169

87, 137, 156,
161

87, 137, 161
87, 128, 169,
214, 215

88

88, 89, 137,
144, 214

88

89, 137, 143,
90, 115, 117,
128, 129, 137,
138, 214, 229
90, 99

90



Reference

162

163
164
165

166
167
168
169
170

171

172
173
174
175

176

177
178
179
180
181
182
183
184
185
186
187
188
189

190
191
192
193
194
195
196
197

198
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Page

93, 94, 148,
169

94

9%

94, 110, 111,
128, 169

94, 95

95

95

95, 124

96, 104, 105,
126

96, 97, 124,
154

97, 124, 154
97, 124, 154
97, 124, 154
97, 98, 124,
125, 154

98, 124, 125,
154

98, 124, 154
98, 124, 154
99, 124, 125
99, 120

99, 125, 154
99

100, 125

100, 125

100, 125

101

101, 125

101

101, 102, 126,
155

102, 103, 104,
126, 155

103, 104, 126,
155

104, 126, 155
104, 126, 155
105

106, 126, 148,
156

106, 107, 108,
126, 128, 155
108, 126, 127,
128, 155, 156
108, 109, 126,

127

248

Reference

199
200
201
202
203
204
205
206
207
208
209
210
211
212
213

214
215
216

217
218
219
220
221
222
223
224
225
226
227
228
229
230
231
232
233

234
235
236
237
238
239
240
241
242
243

Page

112
113

113,
113,
113,
113,
129

115,
116,
116,
144

116,
116,
117,
118,
118

118,
119

119,
119,
119,
120,
120

120

120,
121

121

136,
155,
123,
128

131,
131,
131,
131,
131

131,
131,
131,
136

128
128
110,
110,
129
112

129
129

129
129
129
114,

129
129
120,

129
117,
129
128

119

129,
129,
129

128,

121

145,
168,
156

134
134
134
134

135
134,
134,

128
128

115,

129,

170

155
155

129

146,
235

135
135,



Reference

244

245
246
247
248
249

250
251

252

253
254

255

256
257
258
259

260
261
262
263
264
265
266
267
268
269

270

271
272
273
274
275
276
277
278
279
280
281
282
283

284

Page

131,
136
131
131,
131,
131,
131,
135,
131,
131,
135
131,
134,
131,
131,
135,
131,
135,
131,
131,
132,
132,
208
134,
134,
134
134
134
134
135
135
136
136,
155,
137,
144
137,
137,
137
137,
137,
137,
137,
137,
137,
139
139,
142,
143

144

134,

134
133,
134
132,
136
135
132,

132,
136

132,
132,
136

132,
208

132,
132,
133,
135,

135
135,

145,
168,
138,

138
138

138
139
139,
139
140
142

215
143,
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135,

135

133,

133,
133,

133
133,

133,
135
133

136
136

136

146,
235
139,

140

214

249

Reference

285
286
287
288
289
290
291
292
293
294
295
296
297
298
299
300
301
302
303
304
305
306
307
308

309
310
311
312
313
314

315
316
317
318
319
320
321
322
323
324
325
326
327
328
329
330
331

332

Page

146
147
147
147
147
147
147
147
147
148
148
148
148
148
148
148
148
148
148,
149
149
158,
158
158,
164,
158,
159
159
159
159
159,
164,
159,
160
160,
162,
162
164
164
164
164
164,
166,
166
166,
167,
167
168
168

168

149

219

160,
165,
159,

162,
166
160

162
163,

165
168

167
168

162,
169
163

163,

169



Reference

333
334
335
336
337
338
339
340
341
342
343
344
345
346
347
348
349
350
351
352
353
354
355
356
357
358
359
360
361
362

Page Reference
168, 228, 233 363
168 364
169 365
169 366
169 367
170 368
170 369
170 370
206 371
208 372
214, 230 373
227 374
227 375
228, 233 376
228 377
228 378
228, 233 379
228, 233 380
228, 233 381
228 382
228, 233 383
228, 233 384
228, 233 385
228, 233 386
229 387
229, 234 388
229 389
229, 234 390
229, 234, 235 391
229, 231, 234 392
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234
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