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Hand A
oA (Adhesives):
Balsa wood cement
Contact adhesives
Cycle tire repair cement
Polyvinylchloride (PVC) cement
Woodworking adhesives
71502904 (Aerosols):
Air freshener
Deodorants, antiperspirants
Fly spray
Hair lacquer
Paint

T15audal(Inhalationa anaesthetics )

BFURNIZN (Topical analgesics)

v

o [ . .

s Tl N(Cigarette lighter refills)
HaaSaIANN T RIALAT AT

(Commercial dry cleaning and degreasing agents)

v
ﬁmﬁﬁﬂdu (Dust removers)
v

1A NNEAL01A

asey 1vl(Fire extinguishers)
v v
Wiu¥onaa(Fuel gases )

v
o <
mmé’mau(Nail varnish/nail varnish remover )

o

arulsznoudinny
Ethyl acetate
Butanone, hexane, toluene and esters
Toluene and xylenes
Acetone, butanone, cyclohexanone, trichloroethylene

Xylenes

Butane, dimethyl ether and/or fluorocarbons
Butane, dimethyl ether and/or fluorocarbons
Butane, dimethyl ether and/or fluorocarbons
Butane, dimethyl ether and/or fluorocarbons
Butane, dimethyl ether and/or fluorocarbons and esters
Nitrous oxide, diethyl ether, enflurane, halothane,
isoflurane

FC 11, FC 12, ethyl chloride

Butane, isobutane, propane

Dichloromethane, FC 113, methanol,
1,1,1-trichloroethane, tetrachloroethylene, toluene,
trichloroethylene (now rarely carbon tetrachloride, -
1,2dichloropropane)

Dimethyl ether, FC 22

Dichloromethane, 1,1,1-trichloroethane ,
tetrachloroethylene, trichloroethylene

(Domestic spot removers and dry cleaners )
Bromochlorodifluoromethane, FC 11, FC 12
Butane, butenes, isobutane, propane, propenes

Acetone and esters
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a (Paints/paint thinners )

heded (Paint stripper )
a515unaulusies (Room odorizer)
1‘3‘18151\1Wﬁ1ﬁm®§1/n\1ﬂ15Ph(;lfﬂ/]é}%ﬁ’ilﬂﬂﬂﬁ"ﬂ
(Surgical plaster/chewing gum remover)
vhenaudnfia

(Typewriter correction fluids/thinners)

IN5049 1ﬂaﬂﬂﬂ§M(Whipped cream dispensers)
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dunauiddylumanaziumes

1.2 qmamﬁlmamﬂmw (physical

property)
A a I =
dsszmeneunnriaduveurad i
AAUMNIZAI HIDNAUKON TZINE IAA 1AW
A g 1 =2 a o v a Y
nHAMA T IARIA V19dIaa Til'ld ey
Toluene, Ethyl Acetate , Acetone g Methyl

Ethyl Ketone 1udy  amunnidnluiid Ta il

@

diutlseneudinn

9

Acetone, butanone, esters, hexane, toluene,
trichloroethylene, xylenes
Dichloromethane, methanol, toluene
Isobutyl nitrite

1,1,1-Trichloroethane, trichloroethylene

1,1,1-Trichloroethane

Nitrous oxide

aznow Ao azareluni 18 ia e
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1aun
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solvents) uJ‘wummaamsma'lwqmmwm
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Hismgnuazny 1l dnldluasusou uaz
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3. ™% (Gases) 3aunamanleluma
M3unnd a5 ATou Lazga1nTIN
-ManlFmamsunndlaun ether,
chloroform, halothane L8 nitrous oxide
v A

o o o 4
Nitrous oxide iﬂﬂﬂuﬂﬂﬂﬂ?“ﬁﬁ’)lﬂ% “lé@?\i
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cream dispensen)itazHandaannyaioanmnu i
FOLU
W Aq Y v A
- lgFlunsuseutazgaamnisy
1Aun butane lighters, propane tanks,®#13%11A21%
<
18
4. a3 lulasn 18un cyclo hexyl
nitrite, isoamyl (amyl)nitrite 01
1 o =
isobutyl(butyDnitrite @15ngululasneongns
Y A 9 dy 1 dy 9 A
ynerdudeatarAa1ena1ile a1snguil ldiie
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minanuaynlunvnssumana as u'lasmiu
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ANBITUGY NILNTNYAA NI iU 2 (w.
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4152100 Ao
1. Aromatic Hydrocarbon 1aun

- Tngdu (Toluene) H¥omainiian wmi
AUUFY (Methyl benzene)

2. Ketones group 1un

- 913 1NnU (Acotone) %30 launiiaf
Tau (Dimethye Ketone) Fafigomaniii 2-n
3W1TUU (2-propanone)

- e wenNa Alau (Methyl Ethyl
Ketone) 130 1931.9. 1. ( M.EK.) 1130 tofia wila
AT (Ethyl Methyl Ketone) fi¥enianiidn 2- 12

71 11Y (2-Butanone)

ANAUNT FI3TUN T

“loTwT1sta o1& Tnu
(Isopropylacetone) 1130 whiia lo Tydvia & Inu
(Methyl Isobutyl Detone) 150 !,311. lo. 1. 1n.
(M.LBK.) fi¥emanii$ 4- wmiia 2-4mua Tuu
(4-Methyl -2-Pentanone)

3. Esters group 1aun

- 1998 D1HAN (Ethyl acetate) 130 91
An 1eataes ixenunili 013an ueda  teniia
1od maf (Acetic acid Ethyl Ester)

- lumiia 01HAN (Methyl acetate) 3150
MIUATN NN 01BAN (Methyl acetate)

- uow1a 1118 91%1AN (n-butyl acetate)
fifen1aniidn 013an neda Haia toanes
(Acetic Acid Butyl Ester)

- FAUAMS DINA 01BAN (Sec-Butyl
Acetate) Ti¥oMATI 013N LoFA — 1 - niia
Ts1la oanes (Acetric Acid 1 — Methyl propyl
Ester) H30 9115AA LOFA L5AUATS 1910 10
Mo (Acetric Acid sec-Butyl Ester)

4. Ethers group 1aun

2-JINONF 19N1UDA (2- Butoxyethanol)
wio fhiawalalesaul (Butyl Cellosolve) 110
maaiin onau lnanea TuTuiiana smes
(Ethylene Glycol Monobutyl Ether)

-2- 19NONT 1ON1UDA (2-Ethoxy ethanol)
wioalalwdn (Cellosolve)  H¥onainiian o
nau lnanoa TuTu teniia 81mas (Ethylenc
Glycol Monoethye Ether)

-2 —IUNNONT 1ON1UBA (2-Methoxy
ethamol) 130 tiia 158 Ta Tarad (Methyl

=

Cellosolve) U¥onaali 8nau lnanea TuTu
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niia M3 (Ethylene Glycol Monomethyl
Ether)
= =)
-2 - WNONF NIUDa D1FHAN (2-
4 a
Methoxy ethanol Acetate) 150 1¥a la lyadl 01
19N (Cellosolve Acetate) N¥0NIUATI BNAY
Tnaneu TuTuenia 8ines e1dan ( Ethylene

Glycol Monoethyl Ether acetate)
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benzene , Naphthalene, trichloroethylene, Xylene,
Gasoline, Hexane,Amyl nitrate, methyl alcohol,
Isopropyl alcohol 4184 Tagtmmiznguensz iy
mmi’ R 19U Nitrous oxide ,Halothane,Ethyl

Chloride

U =S o
1.3 NINILIE8A fnﬁﬂﬂ"lﬁ»l HayN1INIVA
Ay
!Nf‘)!sll1g§1\1ﬂ1ﬂ
A g
msszve edgseme Taemsgany
IR LR A A
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Y
e 2-3 WA T ANV ULV A TDITEAL

qagalunszuaiion (Peak plasma concentration)

Y = A o d? o
1dauiies 15- 30 INHUAIINFAAN YUNU

Amsgaan MIgamsszie laemsiiasszive
Tagawanadn udniwunegaauez Idszauais
sz luidoageniimsgaanmyus lasasawso
miganawin Joyansfundseaumans
voeassemeedaad 13y asai 2
arsszmodiulvg gniusennivan
wiely Tugdilinlaeumlas dainldnauves
o ' A A A Ao @
Mgz druiimae)dsuntasidutazdy
pon A 191 Toluene @aud1sranme gn
d' < s
wasuudaalasszuy ©u el Cytochrome P-450
Ao A & . . o A
aunlaswilunsaHippuric wazgniveeni la
(@aaslutnunn a1 1)
{ 3
Tudnldenssemailunanu awse
<] o
nsz@uszuudulyl Cytochoame P-450 ¥1lW
a s & o o
asszmegnilasunlas @Sy sawnadiilde

y @ y 1 y
Wiinadasimanlasunilas’ldun o1g Tsniilu

A

v v v
39 Snavesasngaay souiseazasoun
19513y 193 Wiedin3 19 paracetamol 33U
M3gaAY Tolulene T5189 M5 IR 5zAUAIWY
Y v A A &

WUV HUDItolulene GlUﬂizl,!.ﬁlﬁﬁ)ﬂLWiJsUu

dy A o Y
’Ll'E]ﬂi]']ﬂuﬂi&’U'J’Llﬂ1iﬂ'l§lﬂﬂﬂull,ﬂa\1 f)'li]‘ﬂﬂﬁ

v ' 4
NATINTNHIRNUY 15 acetonitrile, carbon
tetrachloride, chloroform, dichloromethane, hexane,

I

methanol ,trichloroethylene 1% halothane Hudu
fredeasn lannmswasuuilas

(Metabolite)uana lua15199 3
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(ﬂ'ﬁN‘ﬁZ Llﬁﬂﬂmﬁ%%ﬂuﬁ1ﬁ@l{ﬂl’E]\iﬁﬁi&’lﬂﬂﬂﬂ‘]fflﬂ
Compound Inhahaled Proportion Absorbed dose Brain: Blood
Eliminated Metabolized Life' Coefficient
Dose absorb  Unchanged (per cent) (h) (Blood: gas)
(per cent) (per cent) (37¢)
Acetone - - - 3-5° 243-300
Benzene 46 12 80 9-24 6-9
Butane 30-45 - - - -
Butanone 70 99+ 0.1 0.5 116
Carbon disulphide 40 <30 50-90 <1 2.4
Carbon tetrachloride - 507 50? 48 1.6
Chloroform - 20-70(832T119) >30 - 8
Cyclopropane - 99 0.5 - 0.55
Dichlorometane - 50? <40 0.7 5-10
Diethyl ether - >90 - - 12
Enflurane 90+ >80(5 31) 2.5 36 1.9
Fluoro- 92 89 <0.2 1.5 0.87
trichloromethane
Halothane 90+ 60-80(2442Tas3) <20 0.5 2.4
Methoxyflurane - 19(109%) >44 - 11
Nitrous oxide - >99? - - 0.47
Styrene - 1-2 >95 13 32
Tetrachlorethylene 60+ >90 1-2 72 9-19
Toluene 53 <20 80 7.5 8-16
1,1,1-Trichloroethane - 60-80(1 9171918 2 10-12 1-3
Trichloroethylene 20-65 16 >80 30-38 9.0
Xylene 64 5 >90 20-30 42.1

1 terminal phase elimination half-life

2 Longer after high dose
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Compound

Principal metabolites
(per cent absorbed dose)

Notes

Acetone

Acetonitrile

Bromomethane

Butane

Butanone

Carbon
tetrachloride
Chloroform

Cyclohexanone

Dichloromethane

Dimethylsulph-
oxide

Dioxane

Enflurane

Ethyl acetate

2-Propanol {(minor) and inter-
mediary metabolites (largely
excreted unchanged at higher
concentrations)

Inorganic cyanide (at least 12

per cent) thence to thiocyanate

Phenol (51-87 per cent), catechol
(6 per cent), hydroquinone

(2 per cent), trans, irans-muconic
acid

Inorganic bromide (and others?)

2-Butanol, butanone (both <1 per
cent?)

3-Hydroxybutanone (0.1 per cent)

Chloroform, carbon dioxide,
hexachloroethane and others

Carbon dioxide {ca. 50 per cent),
diglutathionyl dithiocarbonate

Cyclohexanol (ca. 50 per cent)

Carbon monoxide (ca. 50
per cent)

Dimethylsulphide (3 per cent).
dimethylsulphone (18-22 per cent}

Beta-hydroxyethoxyacetic acid
(HEAA)

Difluoromethoxydifluoroacetic
acid (=2.5 per cent), inorganic

fluoride

Ethanol, acetic acid

Endogenous compound produced in large amounts in
diabetic or fasting ketoacidosis: also the major
metabolite of 2-propanol in man { Kawai et al. 1990).

Cyanide/thiocyanate may accumulate during chronic
exposure,

Excreted in urine as sulphate and glucuronide
conjugates. Urinary phenol excretion has been used
to indicate exposure but is variable and subject to
interference.

Serum bromide has been used to monitor exposure,
although the concentrations associated with toxicity are
much lower than when inorganic bromide is given
orally.

3-Hydroxybutanone excreted in urine. Most of an
absorbed dose of butanone excreted unchanged inexhaled
air.

Trichloromethyl free radical (reactive intermediate)
probably responsible for hepatorenal toxicity.

Phosgene (reactive intermediate) depletes glutathione
and is probably responsible for hepatorenal toxicity.

Cyclohexanol excreted in urine largely as glucuronide
(Sakata et al. 1989),

Carbon monoxide half-life 13 hours (breathing

air, atmospheric pressure). Blood carboxyhaemoglobin

measurement useful indicator of chronic exposure.

After oral/dermal administration, dimethvlsulphide
excreted in exhaled air and dimethylsulphone in urine.

HEAA excreted in urine.

[Rapid reaction catalysed by plasma esterases.
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Compound

Principal metabolites
(per cent absorbed dose)

Notes

Ethylbenzene

Halothane

Hexane

Isobutane

Isobutyl nitrite

Isopentyl nitrite

Methanol

Propane

2-Propanol

Styrene

Tetrachloro-
ethylene

Toluene

1,1.1-Trichloro-
ethane

Methylphenylearbinol (5 per cent),
mandelic acid (64 per cent),
phenylglyoxylic acid (25 per cent)
Chlorotrifluoroethane,
chlorodifluoroethylene, tri-
fluoroacetic acid, inorganic

bromide and others

2-Hexanol, 2-hexanone,
2, 5-hexanedione

2-Methyl-2-propanol (<1 per cent?)

2-Methyl-1-propanol (99 per cent),
inorganic nitrite

3-Methyl-1-butanol (99 per cent),
inorganic nitrite

Formaldehyde (up to 60
per cent), formic acid

2-Propanol. acetone (<1 per
cent?)

Acetone (80-90 per cent)
Mandelic acid (85 per cent)

and phenylglyoxylic acid (10

per cent)

Trichloroacetic acid (<3 per cent)

Benzoic acid (80 per cent) and
o-, m- and p-cresol (1 per cent)

trichloroacetic acid (0.5 per cent)

Methylphenylearbinol excreted in urineg as conjugate,
others as free acids. Mandelic acid excretion has been
used to monitor ethylbenzene exposure,

The formation of reactive metabolites may be important
in the aetiology of the hepatotoxicity ("halothane
hepatitis") which may occur in patients exposed to
halothane.

2-Hexanol excreted in urine as glucuronide. 2,5-
Hexanedione thought to cause neurotoxicity. Methy| butyl
ketone also neurotoxic and also metabolised to 2.5-
hexanedione.

Parent compound not detectable in blood. Blood
methaemoglobin can be used to monitor exposure.

Parent compound not detectable in blood. Blood
methaemoglobin can be used to monitor exposure.

Urinary formic acid excretion has been advocated for
monitoring methanol exposure,

-Propanol half-life = 2 hours, acetone halt-life =

2
22 hours.

Urinary mandelic acid excretion indicates exposure.
Ethanol inhibits mandelic acid excretion (Wilson et al.
1983).

Urinary trichloroacetic acid excretion serves only as
qualitative index of exposure,

Benzoic acid largely conjugated with glycine giving
hippuric acid which is excreted in urine (half-life
2-3 hours). Not ideal index of exposure since there
are other (dietary) sources of benzoic acid.

Urinary metabolites serve as qualitative index of
exposure only {compare tetrachloroethylene).
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Compound Principal metabolites Notes

{per cent absorbed dose)

Trichloro- 2.2.2-Trichloroethanol (45 per
ethylene cent), trichloroacetic acid
{32 per cent)

Trichloroethanol (glucuronide) and trichloroacetic
acid excreted in urine (half=lives ca. 12 and 100 hours).
Trichloroacetic acid excretion can indicate exposure.

Xylenes Methylbenzoic acids (95 per
cent ) and xylenols

Methylbenzoic acids conjugated with glycine and urinary
methy lhippuric acid excretion used as index of exposure -

(2 per cent)

no dietary sources of methylbenzoates,
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1.Aromatic Hydrocarbon group
Toluene 100 200 ppm + + + +
2. Esters group
Methyl acetate 200 80mg/m3/3lm + + + | paralysis
Sensitizer lik
Ethyl acetate 400 1600 ppm + | o+ cstzer e
methanol
n-Butyl acetate 150 200 ppm + +
sec-Butyl acetate 150 200 ppm + +
3. Ketones group
Acetone 750-1000 500 ppm + + Conjunctivitis
Methyl ethyl ketone 200 2,000 ppm + + &Hypoglyce-
Isopropylacetone 50-100 200 ppm + + e
Neuropathy
4. Ethers group
2-Ethoxyethanol 200 4000 ppm + + +
2-Methoxyethanol 25 25 ppm + + +
2-Butoxyethanol 50 700 ppm +
2-Ethoxyethyl acetate 100 1500 ppm +
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UAUMNA 1 1aA9 Metabolic pathway of Toluene

CONHCH, COOH

Glyciny HIFFURIC ACID

CH3OH COOH

EXHALED S
UNCHANGED
2340 60-73% ¥ pynzvL BENZOIC ACID
ALCOHOL

CHz Glucuronic
URINE

CHz BENZOYL GLUCURONIDE
~l 1% OH
TOLUENE ——»
;
¢
‘ o CEESGL\A
'5"' ~1% GLUCUORONIDE AND
SULFATE CONJUOGATES
CHx CHx ﬂ

OH
m—CRES0OL OH
- p—CRESOL

Metabolism of toluene in human beings and animals.
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Polyethylene YU1@ 125 ml.
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. Y
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15 ml.

5. Pipettes YU1A 0.5 1.0 4ag 5.0 ml.

6. Pipette Bulb

7. 1A509 Mixer
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7.1 Ui

7.2 Inhalant Intoxication

7.3 Substance-Induced Psychotis Disorder
7.4 Substance-Induced Mood Disorder

7.5 substance induced anxiety disorder
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ketone Liidu s yiiaf 19 1dud 1) an 2) Inhalant induce psychotic disorders, with
spray @49 3) NUMes 4) NN hallucination
TuszuumsINMENIANINAWTZVY Inhalant induce mood disorders
DSM — 1v 1dutlaTsamedanmiiduiusfuans Inhalant induce anxiety disorders
igma‘l"jﬁqﬁ Inhalant related disorders not otherwise

specified
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7.3 Substance-Induced Psychotis Disorder
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Inhalant induce mood disorders
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