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Nitrogen oxide<Phosgene <Formaaldehyde <Arsin <Acrolein Jis,

Pulmona.ry Irritants: Sources, Chemical and Clinical Properties

Agent

Acrolein
Acrylonitrile
Ammonia
Arsine {AsH,)
Carbon disuifide
Chlorine

Formaldehyde

Hydrogen fluoride

Hydrogen sulfide

Metal fimes (zinc chloride)

Nitrogen dioxide
Nitrogen oxide
Ozone (Oy)
Phosgene

Sulfur dioxide
Sulfur oxide

Source

Petroleum by-product,
synthetic
Synthetic

Synthetic
Petroleum by-product

Petroleum by-product, natural
gas

Synthetic chemical
intermediate

Environmental, synthetic,
wood/coal smoke

Photographic film, solvents,
plastics
Naturally occurting, organic
decomposition

Welding

Synthetic, photochemical
simog

Welding, farming, explosives

Welding, sewage treatment
plants, air pollution
Welding

Synthetic
Industrial, air pollution

Industrial® or Household Uses

Plastics, metals, aquatic herbicide

Acrylics, fumigant, chemical
intermediate

Plastics, refrigerants, household
cleaners, petroleum products

Glass, enamels, herbicides, textiles,
preservative

Electroplating, degreaser,
production of rayon

Bleach, chlorination of water,
rubber, plastics, disinfectant

Disinfectant, histological
preservative (fixative)

Insecticide, bleach, metal and glass

industry

Petroleum, paper industries,
metallurgy

Undesirable product of welding and

metal industries
Chemical intermediate, nitration

farming industries

Disinfectant, bleaching, oxidizing

agent
Production of solvents, plastics,
pesticides

Preservative, disinfectant, bleaching

Bleaching, paper industry

Undesirable product of welding and

Chemical Properties
WS, F liquid
WS, LS, F, explosive

Alkaline, WS gas

Neutral gas, slightly WS (garlic

odor)
F liquid

Greenish-yellow gas, oxidizing
agent

Acute Effects

Local irritation, delayed pulmonary

edema

Cyanide toxicity, skin vesiculation,
dermatitis

Liquifaction necrosis, hemoptysis,
ARDS, RADS?

Local irritation, hemolysis, renal
failure, peripheral neuropathy

Peripheral neuropathy, euphoria,
restlessness, NV

Local, URT, LRT irritation

Reducing agent, 37% gas in water Local, URT, LRT irritation,

Colorless gas, W5, LS

F gas (rotien egg odor)

Lustrous metal, WS

Reddish-brown gas, oxidizing
agent
Oxidizing agent

Biuish explosive gas or liquid,

oxidizing agent
Colorless gas, poor W$

Colorless gas
Oxidizing agent

convulsions, coma, respiratory
failure

Local, URT, LRT irritation; cardiac
arthythmias

Irritant and asphyxiant, respiratory
paralysis; mechanism similar to
CN

Local, URT, LRT irritation (metal
Jume fever)

Local, URT, LRT irritation;
pulmonary edema and arrest

Pulmonary ederna,
methemoglobinemia

Irritation, pubmonary edema,
chronic respiratory disease

Pulmonary edema, URT irritation

Local, URT iritation
Bgonchoconsuiction, cough, chest
tightness

Nore: F = flammable, WS = water soluble, N = nausea, V = vemiting, LS = lipid soluble, URT = upper respiratory tract, LRT = lower respiratory tract; ARDS = adult
respiratory distress syndrome.

* Used in manufacturing, synthesis, or as part of industrial processes; RADS, reactive airway dysfunction, develops secondary to massive, acute, accidental, high-level
iritant exposure, It is manifested by persistent. nonsoecific hvnerrasetivire
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Oxygen concentration in  Acute Pathologic Effects
inspired Air O2 (%)
16-21 No signs and symptoms
12-16 Tachypnea, hyperpnea, tachycardia,
alteration of consciousness, euphoria,
headache, mild incoordination

10-14 Incoordination, muscle fatigue,
Cyanosis

6-10 Nausea, vomiting, lethargy, air
hunger, severe incoordination, coma

<6 Gasping respiration, seizure, coma,
death
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Inhalation
Carbon monooxide —I>bind to hemoglobin

CO

Carboxyhemoglobin (COHb)
2-3% non-smoking people
6-10% smoking people
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HbO2 + CO ——=HbCO +02

oxyhemoglobin carboxyhemoglobin
(Hb CO)+ p O2
(Hb 02) + pCO
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«( Hypothyroidism) 48 al 353 |l g (e jall aassill vic juaall g 2l -
saad) ) 2 sl J s ladhy b il 5 [SCN]- ilibans i ) aliind anilaad) Y
e Aol sl (3 ) sead il jel 56l ) 525 Lea(Antithyroid ) 48,0
Al sl

)8
ity SUAY ¢ (i Uiai LS Ly o) sanall Jan ol Jladll andlly Il S8V L -
Aoy S a4 @bl ezl
g o e duand (S jas @llliad ) gl IS L) bl Gl i anl 55 -

Jas

Kit (<l 1
Jaxi 3l 5a B30 (e e e 4] Kt o ey 5 i ol Jgall (amy (15 508 JS&) aadin (S

;e <allyy s The cyanide Antidote package s ¢ e

I . Amyl nitrite inhalation, 0.3 ml (12 aspirols)
HiC™ SN0\ 20

Il . Sodium nitrite, 30 mg in 10 ml (2 ampoules) NaNO: .
Iii . Sodium thiosulfate, 12.5g in 50ml (25% solution, 2 ampoules)
Na>S20s3 .

JSy s 3 Amy | nitrite Js¥) S pall 5 5a ge e Al 83U o LSl v
@) cis S aad 53 sodium nitrite S S el 85 sa ge Ll LS Ul o
o ssing L b S el e I AL o(Mle 58 5 aa) gie cy il o
G ) gall oda s JSG Jard A Sodium thiosulfated) sa Gl oS ja
b ilitae (a5 Led Al Bale il y (3L (8 Al

17
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Ol san Cue ) S sl e g glall G st gargd) Baus] sa <y il (e Caagl
(N aall e g slall
Cuall a2 g sall SN paall e dadi i A Baadl 48l Al 2l o) Ly g
(CNHbFe*™®) (msle sam Cue silow oz G sle sai

Ol (S aaall e e 38 5 6T asle san el el le g e 38 S asa s dagiiy v
2S5l C S stanall aa adalsi ) el 5 4l anion ailbaad) JalS

3l adalii ) (e (580 (sl gann Cunall (B3 g gall (S ppaally asbnd) Lol ) (o S v
IS Jaall 5l 5l C ps S stanadl 3 9 1388 5 ¢ 3l 5l C pg S siaall (8 2 g gall SO
é\q)ﬂ\ Jac 4,3“ C)Sﬁ sLial Y alaall , g’_\.da

Cyanide antidote pakage

2
1) HoFe” + NO, — » HbFe®  + NO

3+

3+ 3+ 3
2) HbFe + CN- CytOChrome-F ——» CN-Hb-Fe * + Cytochrome C OXIdase Fe
unstable complex

i g 55 33 peal) o el Sal) B33, 3

3 hodanese
3) CN-HbFe °* + Na,S,da%™e _ son 4 Na,SOs + HoFS

more stable methylene blue
(Reducing agent)

Hb-F 2"
¢ ) Sodium thiosulfate délca) (e caagdl sale v/

S Lilgs Azl Jad ol Wiy 5o ol C a8 stanalls awilaaal) Tl ) lé (40 a2 3 e
Ol Lal )

el G O ste el (allis ) (a5 43y ASEa adld any (i gle gamn ) JS, |
Uali)) 2ay Gl gt Cuaall (83 g3 gl (DN dpaally ailanad) Bl ) o g 2 M) e 2
AN (m pray il e Nrae (o le gasd e silans dima O (gl AN Jomy Y 4S5 58
o SR aa Jig JamS sl o S shanalls Jasi a4l b il 13)) Aaad gl
(dsY)

Al A Ja

SEENRIE IR FEISIEN LIS JENLJAE-S S IR R

Rhodanese J) a il a st s <y S8 jaaeS 3L ilISodium thiosulfate
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Lasi g o ey Csle sad Cue sl (8 3 g gall i) ) 4l g aie 5 380
olaily Jo & ailauadl aa Sl Jelés )il el il JS8) 5 ailandly <y <Y

(s> M8 e aalg

fhad Sodium thiosulfate aewiall (Jasi Y 13
Il A LAY 8 pudiil] ol Lans Ao pual) 038 5 1 o joo panst by pandill G Lay v/
il sale) 5 3l o C a s oS sisall o aibauad) Jali ) 8 a Lelad Lide a5y 3 glad
AEpENY
osdiil) s (535 sellac ) () 533 Sodium thiosulfate aesdal) Lae | of Ja iy v/
Oe Sl Jiy S Rhodanese sl 4o (s2) < ) JDA ((3iae < sa) il i
4 Jaii 55 wibdl JISodium thiosulfate
Bl ae s AT 8ale sllacly o g3 Al o3 Jady (sl sanel) i Al Ll 25 v/
Colifinall (3,50 A 5
J3iss sd methemoglobinemia el axiing el g2 Guliisdl 3,50 -
p Sl Jelal) B8 csle sa (Al Cnsle sarginall

Methylene blue + met hemoglobin — hemoglobin

N Kt @b @Al i acudal) gadldd) Jaei Ja

Gl oLl Al Bty A Gaddll Y ¢ @) all a4 L il 1 elae) aia) v
Abend) Sl aeniil) ) 48] CO JI Sl panill Shadl (2 ja8 38 ()5S

S0 S () G sle sandl 5040 % (Jox o ddbudl cle )l A CO Jl i alai S5 v/
O sle sand

%40 ) i gais 3L 5l (B 3 g sall il & i Kit %0 I 3L pantiall slae) Js b5 v/
Cmsle sanel) (o AL Ay B Aaiill s (dle send e () 1o sangl) (10 Al
coudiil) B8 g5 A O gay g Bloadl a8 e aandall £ 8Y A4S 52 94 20-10 N

O sl sand Cunall (g 81 ) 30aS IS (e B3 paie Jial (3L 1) 138 sy Y SIS v
Ll (aladiy aun gat g

(O 93 58 (S g igd) 2
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A diaS caadliul g Kitd) (e Judl rind g8 GllAl sais 5 Allad 30

R=—CN  Cyanocobsalsmin
R=—0H  Hydmoxocobalamin (Bysy, Byz of Byzg)
R=—CHs Methylcobalamin (Me-B,; coenzyme)

A= NHz Adenosyicob alamin
M ¢3““~,..-N (Vitamin Bqz cosnzyme)
k:

Sy N
-----\.\\{-’D‘-\?.'f

A
HO OH

Flgure 28.45 # Biologically active
forms of cobalamin.

(5 5 Alia JSEy Al ) ind (aaY 535S S g el e 4dlf @lliag auladl ¢ alee 4]

Y pall i ol 5
2S5l C s S sindly aibaaal) b)) 8 Wl
LS il o3 S e DS 5 2L S a5 el il L)) laons -
() o) i) Wl ga o Al Vit Brp JS aal 58 0aeY 508 il (S pe -
o o 55 piam AU lia ¢ Al ygny Iyl ) 40 LeS sl e e o 5o
i ¢y 4S5 (K1 5 KGN B (s 535S il
Kitd) e Sy g pall ci¥la 8 aadion (o3 3Lyl a5 JWbW el - -

Hydroxycobalamine + CN-cytochrom C oxidase-Fe 3

|

. . 3
Cyanocobalamine + Cytochrom C oxidase-Fe ¥

Vit. By,
zIoBY e
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