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ti1u1 

a1n1,1a 1ilunalnua~nu~a~i1~n11.1 L~an1~11a~~uTia~111~1~u1111.1i• 
~uN~ Lw:a~ rnJanuaaJ.J~wli'1111a~ L ih d1111L~u1111.11' m nl 11a L ii11h'l• 1 n\11 rn11 ' . . 
~l~~J.Jlnl-111.1 (fi111~~ 1) LtlU n11BnL<ilJ~~il1•Lnfl'l1nn11~flL~ill1;il1~~flL~il01~ 

q ri I .q,c;ls!iv U d '1 
'l1n'111LflJ.J, nl'lJlJHil!JH, ilUMJlJ.ILl:JU\11il1ilU, HIOLLllanuaaJ.J, J.J:LH, L1fll1H . . ' 

q 1 ' "'v ui ' .. ., .. "' L'1Ul1UI 'l, L1fl{)J.ILLW, 111 'llll:J, L1fi\11iJJ.ln111:fill:JLflil~1:1JlJ\11H'1Uil1l111, 

Lrn:•1nm1J.Jl'finn~1a m1J.Jll1:11"1 111nm1J.J•~h 1ilu1i'u 1 

.. v 1 ~~ 1 .... ' ' '1 ~ 1 .. UHLJ.Jilln11 illlJUna n11ml1: Ll:JTIU LLfi UlJHT11~a1n11 ilJ.lfll1J.J1U • 
LL 1 rn1 n111a~11~anu•u1i'a~ nnm 1J.JtluJL11~a L tlu 1a•uuau1"111i'lJ 11alJ L 11~au 11u1 

'1 d d V v V I J/ ... 
LL'1~ Ulfifi1H: L'llJfiil L'llJ\1U1iln llrn11a~ UHl\1il~ iliJULLH LUilUilfillnm'1 

L~a'li'wa11f1 n1:fin~LflHf1111~a'li'n LLNa~Hl'1ll1LLfin 1mL~ilU illL~IJU LiluaJ.J 
, 'ti I I 

1 <I., <I _J u .. ., .... u_Ju'l 
1:1JlJ 11a L rnu L aam llal:JULLlla~ L nu m 1 J.JfiU L aam llal:JULLlla~ 111a 1 m111nalJ\jl1l • 

1"<1:111n 111aiuJJ1~T1f~a1n111a1"<11J.111u~lJL<iJ.111:aanJ.111~ Lw11:L\1J.111:111u1.11 

11uT1Lnu1u 111a1w11:1:JJJJn111a1"ihJ,:d11fi111w 

;i'~ Jun 111 Yim~ L ~ m -iia~ nJJm m 11 a ~~~a~ 1 Yf1 'li'unnm1u1 uni 1fu L tlu 
• ' 

li'H ilua1n1 , 1mL'li'~1ULL, ~ 1 "~ L <iJ.111: ill 'l ~<M 1 Yfm 1: fo1 a 111an11a1 ni 11 a m.c:~li'1 • ' -~ """"' v ""' ~ " "" 1 ' 1 u 1 v v Luua1n1111m\1J.111:mn TIUL1'1Ul:ll 1'l'lilLL1'l~ L1'1Ul:JHU J.1<!1m1u aTilJaanm 11 ilHfia~ 

., 1-v u ., :;/ ' ., ., 

1aan ul:JHJlJL<lJ.11'1: LLa: /l1H1 ma:a1uL<iJ.11'l: JJ11m1J.Ju•:na1rn~11ua:La1:J11~a~ 
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Ear-nose-throat 

External ear canal and tympanic membrane 

Sinusitis 

Neoplasm eg. laryngeal tumors 

Foreign body 

Irritation and infections 

Aspiration of pharyngeal secretions 

Postnasal drip 

Chronic mouth breathing 

Rhinitis 

Thyroid enlargement 

Nasal polyps 

Elongated uvula 

Tonsils (enlarged, infected) 

Common cold (upper respiratory infection) 

Pharyngitis 

Laryngitis 

Respiratory 

Asthma 

Acute and chronic bronchitis (viral, bacterial, 

irritant) 

Bronchiectasis 

Alveoli tis 

Neoplasm 

Foreign body 

Diffuse parenchymal disease (fibrosis, sarcoidosis) 

Compression or traction of tracheobronchial 

structures 

Cystic fibrosis 
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Pneumonia 

Tuberculosis 

Fungal and other infections 

Bronchopleural fistula 

Large effusion in pleural space 

Subphrenic abscess 

Cardiovascular 

Aortic aneurysm and enlarged left auricle 

Left ventricular heart failure 

Mitral stenosis and pulmonary congestion 

Pulmonary edema. 

Pulmonary embolism with infarction 

Pericardial diseases 

Mediastinal 

97 

Neoplastic, inflammatory, or fibrotic precesses 

that compress or distort the tracheobronchial 

tree, aneurysms, enlarged lymph nodes 

Gastroinstestinal 

Aspiration (achalasia, incompetent lower 

esophageal sphincter, esophageal disease) 

~HlUHJan1;i'tifu 3 n~J.J fia 
' 

1. u1n~a1n111aw~au11~ru1a (Antitussives) 

2. Ul~UL~J.IVI~ (Expectorants) 

3 • U1 ll~ <n UL ~J.Jw: ( Mucolytics) 
I ~ JI ~~ tj I 2 

m 1 un~J.JVI 2 mi: 3 u mm nm 1um1 Mucokinetic agents 

LYl11:~1uri1:rm~J.1V1: ~HLllllntJllEJJ.I Llll:~11:mmfia1 lUUVJU tl1LLll:~11ll~LL11 .. ~ 

~1~1 (surfactant) 
.; 

L~J.IVI: (m1HVI 2) 

' I ~ J( ~ 
L 1111: 'liJU L 'WJ.Jm 1 J.i\'IULLll: ll~m 1 J.IVIU~'l!El1 
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Diluent 
Water 

2 

Category 

Saline solution 

Surface-Active 
Propylene glycol 

Sodium bicarbonate 

Expectorant 
Potassium iodide 

Glyceryl guaiacolate 
Ammonium chloride 

MuColytic 
Acetylcysteine 
Oornase 
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Probable Mechanism of Action 

Aerosol: Decreases viscosity of gel layer; systemic: 
increases of sol layer hydration 

Hypotonic aerosol: transfer of water from particles to 
luminal mucus; hypertonic aerosol: osmotic effect of 
saline, drawing water from the mucosa 

Altered hydration and hydrogen bonding of mucous 
glycoproteins 

Decreased mucous viscosity and adhesion, increased 
ciliary activity 

May include stimulation of glands, vagal reflex, or 
ciliary activity, as well as a direct mucolytic effect or 
potentiation of proteases 

Vagal stimulation and direct action on bronchial glands 
Vagal stimulation and possible enhanced ciliary activity 

Destruction of disulfide bonds 
Direct digestion of DNA and indirect enhancement of 

mucous proteolysis 

1. U1fltlil1n1':ilil (Antitussives 'll;il Cough SUppressants) 

1iluu1~ntta1n1>1a ~aanq'll~1ttunttfiu61a1umlla" ~"L'llll1:mll~~: • 
1 llTI1J81n1l1mlutt1mn\', LL<l:1~~L mill!: !J1fltla1n1 >1aLLU,aan1~L ilu marcotic 

anti tussi ves ~um.11-Kmn1 ~LLn codeine LL<l: hydrocodone LL<l: non­

narcotic anti tussi ves ~" 1 ~lLn dextromethorphan, noscapine LL<l: 

levopropoxyphene napsylate ~lUH1 benzonatate 
• .. . 

cough receptor wmlUU<l1H 

1 • 1 C.odeine 

' q v 

aanq'lln<lttn1>n>:~u 

. 
~~ "'1.Y . Codeine Luu narcotic anti tussi ves 'II l'I LLlffl'l<l1 um n 

.J v ..: }fq v<:I ... ... !II ' 

'll~tll'll'l'IU" mum1ll~<ltta1m>1a1ttttmn LL<l:tnttm>Lml'Mttuaum1 morphine tn 

aanq'll~nttfiu61a (cough center) 1u medulla li11~a1n101a<ltt<l" u1m11l1>Ufltl 
• 

fiu6m>mu1' (respiratory center) Lrn:li11~mrntl>:m1'11 (sedation) ~JU . ' . 
q '°"IV I 0")111.<!f <!I ... 1 V 

codeine llq'llDLLntlrnaau'l LL<l:'ll1 •'llLUatllanu (mucosa) \'JB,'111HtlU'1'11tl 'LL'l'I~ 
' 

(pulmonary 
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emphysema) VltWl:frn1'l1ifl:J1 codeine L'1'111:U101'1 reflex TiiM0111ilLL<l:Vh1l1 

Lct"~=L~tiu1"1n~u ~J1u~1ilu1~l'l~anuL~UL1<i1u1ua1,Lnl'ln11~1'1u1w11111n1u • , ., o1iJ 1 Jf v• ,.t 0 

(physical dependence) LL<i: /~1a Wl ~WUl'lal:J1"1n'llu (tolerance·) ml1uww1 
• .. .(. 

m »: frn111 il1:J1 ;Im L w,1: 1:J1 "qwnctnJ 

' "'1""' q v qv Codeine UOl'll'l'll" 1'11'1~10W11Ll'IU81~11~<l1,10L1"1UU1:w1u 
I \I 'll I I 

u1•:L~UN<ict1ct1'1n1u1u 1-2 ii11"' U1~1:U:f151~11'11U'l'l<l1ct~1 2.5-3 ii11"' ~ . ' 
1: u: L n111 uni rnanqw~uiuu,:mru 4~11m un L U~UULLU<i11 uii'u1 l'!u1!la-aemethy-• 
lation, N-demethylation 1:J1UH~1u~vunu glucuronic acid LL<i:uniiuaanwH 

• 

.. 
BH,UU 

V I V 

'llU11'1>UU,:W1U r1"t~ruf1fH1: 10-20 "n .Wn 4-6 . . ' 
1~Lnufu.i: 120 "n.l L~n 2-6 iJ 1iflu'llu11'1flf1.i: 2.5-5 "n. wn 4-6 

' 

' 
ii11m (ct1ctl'I '. ' 

ii11m 

(ct1ct1'11~Lnufo.i: 30 "n. l L~n 6-12 iJ 1iflu'llU11'1flfrn: 5-10 "n. wn 4-6 
I 'l/ t t 

ii11m (U1~1'11~Liiufo.i: 60 "n. l ~1ali'1fil'lm"J1~unii'H~n1iflm1u11'1 1 "n ./ 

1.2 Hydrocodone bitartrate (Dihydrocodeinone bitar-

trate) 
.. t.,.,., '' 

Hydrocodone "qwirnn 'a L ~"au codeine LLl'I LL 1rn11 codeine 

' 2-3 L Wl 
• 

(fll'lmmh~un l uJu1:J1ctrnu,:ct1w Lm:v111l1Lct'l'l~l'lmnn11;!1u hydroco-

nu codeine3 '
4 

""' ~ ~ q .( Hydrocodone UOl'll'l'll"11'11'1~1nw1,Ll'IUa1~11 "qwiict1ctl'ln1u1u 
'll \I \I ' 

,( I I q ~ 

1-2 ii11m 1:J1~1:u:n1·rnanqwii 4-6 ii11m ~1u1un11 codeine LLl>i:m:u:f!H 

~ll'I u1:mru 4 ~11m ~1u11ni1 codeine L~unu 
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ti 1 hi' fo U1 I nu 'llU HH U I iluwH<l1 ln 'l t:Hlm 'l!HI! '1!11 ll naloxone hydrochloride 'fl; fl 
levallorphan tartrate ~11ilu opiate antagonists 

... <!:!Jftl~ ... ~ t;/.""I 

'llU1'1'lUU'l:'H1Ul'lil HL'Hilll'l'l1a: 5-10 "n.1ua: 4 l'l'l1 11101'11'1 
• v 

m"tl1wumi'1 1u'llU11'1 o .6 "n ./nn ./fo m.iHilu 3-4 l'lf1 

1. 3 Dextromethoq:tlan [ (d-3-methoxy-N-methylmoq:tlinan .. 
'1118 (+)-3-methoxy-17-methyl-9,13,14-moq:tlinan) 

Dextromethorphan 1iludextrorotatory form'llil~ methyl 
~ I .,J 1-=i .( '11 I .q 

ether 'llil1 levorphanol 'llHl1H1n 1-isomer l'lt""CJl'IDLLnU1'1 lm<i'l'll'll'I 1m:n1'1 
<I d v .. t ' 1HI ' q ' ~ t ' 'l:uu\J'l:<i1l'IL'l'l!l11anuau'H'lil "n111auuan~1n~: u•u'llu111<11n11\Jnl'IL\'11uu u1 "n11 • 

1 v 1"' .. .( v . n1'l'H1!l ~1'11!JUfln•1n~: u'llU11'1~1"1n. Dextromethorphan "CJ'l'lfi'l'lil~nu codeine 
• 

1un1'l01'1 reflex 01'ltil w11li'al'lil101'ltil u1l\J1w" threshold 'llil1fiuu1a t11u • 
1 ... .( v 1 "' v . 1 ' . 
""CJl'lfiO'l:~u 'H•illla:'llUL<l"'H: (expectoration) !J1 "01'101'll'IH1U'llil1 cilia 

1 , q 1"1"' 1 
"1 ""' <!:I 1 .J "'lU01U'l:UU\'11Hl'IUil11'11'l Lia: "\'11 'H~H<l:a"a:aarn"ilU Codeine U'llU11'1'1'1 

1iluwH mw11l11n11mnin°HH (stupor) il101'll~UN'1\Jn~ 1m:aHw11l11nl'I 
v 

q q 

il101'lLl'lau11'1a"~1 (enphoria) 
' ' .. . .. t JI 

LLl'ILUilH1m1!JW~l'l'l l'IH<i1H'llil1 morphinan 

~ ~ m • 11til 'llm 1" 1 iluwH'lla1 m ;11 u naloxone4 •5 

Dextromethorphan 
' ' ' 

1 ""' .... -:!! ""'.. -:!! • .... ... Q.J ~ 
U'l'lL\'11il1n1'l ill'ILn11•1nn1'l'l:1'11u11'1a1'1'1a11'1al'l'lil'Hail11a" 1~u l'l1n11•1nl'l11'l'H'lil 

•1nn1'l<l1111"1a1<11'l'l:l'l1u1fta~1if11u 6 u11if1~1;i~al'l~a1~1'11'lu1"1lifnun1'lla~ul'I 
" 1iv I .J .... "j-:!! ") "i' -"! ~ 

L'lil'l~ 1~u '1'1Lnl'l•1n•'ll'l'Hl'I, •'ll'l~1a""ill'l•U1'1'lil~ 'H'la•1nn11<1uu'H'l Dextro-
' 11 , I 

methorphan 1~1'11'lLifnua1n1'llaw~1<i"'H:"1n ~ L'l'l'l1:w1ll11n11n1'lft1'llil1L<l"'H: 

L ~a 1ifm11<i'H1~N'Jrnr!~ 1a1 iiuni1 1 ~\Jm VI 'H'.ia~l if ~u 'H~illl1 l'l~'l'!f:uaw1 m mu: • 

Dextromethorphan 1~1ifnuN'J1u~n1~~lifu1~1'1'l1n mono-• 
amine oxidase inhibitors au 

• !J1~<i"Lif11~1;} (incompatible) nU!J1'1'l10 

penicillins, tetracyclines, salicylates, sodium phenobarbital, hy-
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'llUH1~Hfol'l,,rufo11,:1'11uflf1<1: 10-20 im. l'ln 4 Tl'11m ,,:ja 
u v ' 

flfrn: 30 im.l'ln 6-8 Tl'11m (lifH1'11iJtnufo<1: 120 im.) t~nait1 2-6 ti fo , ~ , , 
11,:\'llUflf1<1: 2. 5-5 J.Jn. \'In 4 ~1LIM ,,:jil 7. 5 J.Jn. \'In 6-8 ~1LIM 

' ' 
( <f1<f111iJ 

t~nait1 6-12 ti foll,:1'11uflfrn: s-10 J.Jn. \'In 30 J.Jn.) 
. '' 

4 Tl'11m 
' ' ' 

,,1aflfrn: 15 J.Jn. 1'1,n 6-s ih1m (lif1<fY11iJtnufo<1: 60 J.Jn.) ,,1au1il'1mJ.1tl1 . ' 
mi'n'1'H~n foll,:\'11u1u'llu1'1 1 J.Jn./nn./fo mJHi!u 3-4 flf1 

1.4 Noscapine 
' ' 

-" v ' ~ .... .,, -" lUUill'lfl1'1il!J'1 benzylisoquinoline 'llil1~U\'IJ.ill,J.llrulJ10lUU 

.J "'" 'v ····1· .. ,. l'llifil1,ilH1n morphine mJ.Jql'l!m'1illn15•ill1il'lnU codeine lll'illJ\'11 \'lllifl1'1'1 •l.i 
v ' ' vh 1 li't flRU t flRJ.J tt<1: 1 iJ~ql'lfitul'll1 '1 m <fl m 1Dvi11 ii' L nY1n1 ,mi'1 n<f m ~u a 1 H n'1 

' 
ill n1 , 1' H ~J.J <f 1 ull ,: <f1 \'I \'ll'lil '1<1lJY1'1'1'1 m 1 J.JYlU L ~a '1'111'1' '1'1 fl,11 

' 
hl' 'l!Ul '11if' al'! n ,: 1Ju,:uull,:lif11'1d1unm' n ,: 11uni 1\'11 t11'l LL<1: L wJ.1n11ii'u<f11 . ' ' ' 
Yl'1\'1'1,1U1'11,l~U\'11!J1'l 1u~\)i{\'1'1'1il1!J11U'lJU1'11if,J.110 ill'lW11li'Tl'n • 

noscapine1 TI'1'1il1 ni ,1a'llu111rnt11'' tm: 1iJ~ l !ifJ.J\'I: 

,·H~J.J fl~u1~ L~a;iJ.Jnam<fu t~amant<fu tt<1: • 

1.5 Levopropxyphene napsylate 

-" 1 "'1 ... .i; ... lUU!J10'1il1015 il\'I J.JJ.Jql'lii1J,,l\'11U1'1l\'IJ.lilU (dextro) pro-
' ' .. .v ' 8 .. v .. ~ v ' v ' ... ' ,, poxyhene ll'1!J1J.Jm1 lJll" uaum 1 codeine m lJ~l'l'lll H fl!JH <1nuau ''1lln fll'IU," 

.. <j ' <\ ... " .; .,, v "1 _,, 
ill l'l!JU 111'11'111'1: 'H'lll.I J.IUH lUU~U\'ll.1!11'1 lllifll!Jil'1iln \'Iii' l\1!J 1.l111u<f<f11: 

ti!u'1u Tiu1Y1fu111:1'11url1\'lfu«l'Hruflaflf,<1: 60-100 J.Jn.l'ln 
• v ' 

' 
4 Tl'11J.J' (1iJtnu 600 

' 
J.Jn. ;i'u) m t1'H'1H 1 nfoll1:vn um 1la11: ii'111: 1, n1 ,iJun1 

• v ... 

lt<1: ni ,l'IH 1 unm fl1a1 

1.6 Benzonatate[2,5,8,ll,14,17,23,26-Nonaoxaoctaxosan 

-28-yl p-(butylamino) benzoate) 



102 
'lhai J Pharmacol Vol 10, 1988 

Benzonatate Lilua~~u~ polyglycol ~"~Yl'll~La~aLiJUL~U 
U11 ~<1111 t Tl1 Hif1 Hl<i'HJ tetracaine LLa: procaine Benzonatate llOflU'lllJ 

I 1.1 ti' I I I 'lJ 

""' ... 4. _Ii ... " ... ~ -!I ""' 1 . 1 v 
L~a '11.fi. 2499 ~qVlnLUUU1TI1Lu'll1:VI ll1Vl1VILU8L~an~Vl1~lflUVl1U ~ ~:Vil WTI1 

1 q 1 .. .. t '1 . -" u 1 v. UV11~LflUW1U ''~lJlJ'l: UTIU U01'lVl1 bronchoscopy u'~lJU flU1 benzonatate 

m1ilLilumaflmn111amiHLl'll~wmu L'll'l1:miifll'l1H afferent pathway 'Ila~ 
... .(,.J I V I o!f .(_.,J 

reflex m11a LLa:~qvinw1:u11t11:<11vi<frnna11mu na111rnu1aanqvinvi stretch 

receptors 

(alveoli) 

Lrn: cough receptors 'llfl~ vagal afferent fibers ~m a~llflfl . ' 
.olj V O.J I 

L uawlJlJamta:waafla~ (bronchi) LLa: m 'llfl'll1Hm1111 UVlilfln>: LL<! 
' 

t11:<11vi~1:'1u vagal nuclei 'llil~ medulla mnfl polysynaptic reflexes 

~1 m1uwli'~ auH LL 1 H'i'1 u LL~1 U'llU1 fl~1i1Lu1lam1~nflm rn1 uh 11'1 u11 L iii L ~UL ~afl~l 
v 

mm 'n1:Vi'um 1m uh ?11 mh 
' 

l ~~ minute volume Lla: vital capacity 1 mm~ l iJu 1 rnwalJ~fl '11111'aflm n1 'l 
• 

dyspnea ~~'111 iYt ~fill m ~1:1 UTIUl miu1 m Hl'llillJ~fl m 11mh m1ilaflillni11a1 u • -:il:;:qq <u J/v1 V 21 I OJ 

lHJaU Vl~TIUmuUlJ'llaU Lrn:l'li11rnUHn1H'll1HmU LTIU 1ul'll'IW1fl' tliifl!J1~' 

waaflaml'mmu, 1anrn, walJ~fl, frut·rn, hfl11~a~tlaflhhwa~ LLa:L~arnn1uviH 
' 

' 
~rnt~nmu~1ni1 10 ~ 1~tm:tl1 

' 

1. 7 Diphenhydramine hydrochloride 
-~ V .oj .oj I ..:j 

Diphenhydramine Luuu1111u~<1111~una~ ethanolamine ~ 
' 
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.( 1 1 ..,. .(.,J • ' 1 _,,. f .,J • 1 v 
qwn~l'la1n11 8 l'l•l'luaanqwnw1:uuu1:a1wa1un~1' Lw11:wu11 u~l'l.JV1'1~8•V1w1 w 

l8lm:1n1:wu~flu~l8ll'Jm>1H diphenhydramine a1mrniiu~'mm11aHi Lrn:L~8• 
• v 

'1nu1~qw~ anticholinergic u1~'1if~1w,w!8i1J.1nuu1~u L~u benztropine, 

beperiden, levodopa LUUWU L~8<l'181011 Parkinsonism w~a a1n11 extra­

pyramidal effect ~1nm11ifm~u4 

1 .. v 
LL~: Ul'IU1'11'1'1rrn• n1: l'IU 

' q Vo\ I"" V tf -!f <Of <v tf I q d, !U V .( 

Lltt8L UW8,Ul)Ul'ln11 t '1U1J.JJ.Jln 1J.JmlJWUfiWrnJ.Jm1 J.JmJ.JWUfilLl'I L WU' L <inuaunUqVlfi\irn 

u1:a1V1?J8,u1 u1luTiu111fuu1:V11u 25 J.Jn. ct1J.111o<i11a1n111a11'i1'1u1~Ln'1a1n11 
' .... "'1 •1V""' 4 <j I ct:~J.Ja:~aL~u mu:;wm UTIU1'1 50 J.Jn. aHV11 mn'1a1n11ct:~J.1ct:<iaLL<i:•Huau 

a~1,J.11n1uT1u~11~au1 ~'a1,lifLuuu1uauw~u1uTIU1'1 50 J.Jn. 111ufuu1:w1unau 

uauT1~• tT1 tmw~al if1uum LLnLm 1m m L !a t 11ufou1:w1unauaam ~UVIH T1~,i1 tJ.J• 

ihwfon111TILUUtnLLrila Diphenhydramine 1uTIU1'1 25 J.Jn. 
' ' . 

1,, 1 .. q ... .. • ... 1 .. q v 
uu111w1a1n11 awLn'1,1nn111:T11ULT1a'V1<i1T1aV11aw~a'1~J.1 a1n11 81'1Ln'1,10Wl'1 
-!! v ..J ... ~ '"'l~ov .J iJ/ 

W18n11 LLW LL~:m n11181'1 Ln'1\'JUL Ul'JaUO<lH TIU'1M\'11L1'11Unrnn11uau \'JU1'1V1ctrn11U 
" . .( ' 

81'lVi1111,·H LL~:u1 nLLW' L U8H 1n~qwnT1ir1 u atropine m ct1m1m ct~J.1qV1iinu~~n1 '.i 

n'11:uuu1:ct1w?JaHLa~na1'1a~, tranquilizers, mctrnu1:ct1w LL~:muauM~u 

Lrn: L ctjJ.JqVl~Ul anticholinergic ~u 
,r.Ju wa' 1TIWliJ!n1 J.ri: :il'111: f, 1UTIU~Vi1'11 u L ~m nu L Tl~iH 'fo1 

n~ ii\Jmuw1V1u: L w11: u1aHVi1111,·H LL~: LUuctH MmJa•amiL wl'l11i m 1~m '.iU1 m 
' ' ' ' 

1 ifnUTIU~ L UULlTJ'1a~UTIU'1 narrow-angle LL~: ~m.mnMmn t l'I 
' v v 

\'JU1'1~LTILLrila r11wru{UU'.i:1'11UTJ{,~: 25 J.m. Vin 4 il'ltm 
" v ' 

<1~Lnufu<i: 150 :im. l L~nmumn11 12 ti fou1:V11ulu?Ju11n~mnur11V1ru L~n 
' v v 

" ' mu 6-12 ti fou1:V11uT1frn: 12 .5 J.Jn .wn 4 il'l1m <1~Lnufu~: 75 J.Jn. l L~n 
, , V I 

mu 2-6 ti <mu1wn1111LL~:?JaHLWV1~ l fou1:V11uT1frn: 6 .25 J.m. wn 4 TI'1tJ.1'1 
' v ' 

<l~Lnufo<i: 25 J.m. l LL~1~LLu:tl11Wlifm~nm~nmu~1m'1 2 ti 
' 

2 • Ill W L ctml: (Expectorants) 
' q q q 

L WJ.IU'.lmruTia'l L Vl~l'l 101'11 H TIU 
' 

UH WJ.Jn 11W'1 t umJil '1 cilia LL<i: n 1 'l 
-4 ..J 

LTl~8U\'ITI8'1\'J8•l1'1~1'1n1'1~fl'1~J.I (tracheobroncheal tree) ~~1Tlfl 
" 
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' ' ' 5"'01V°' 41 <> 1 V LL1ll'lm.ll'lii!Hll'l:1H\'l\'11 1Hmln1'i'i:fl1illflM U\'11HY!U'li1IJ ~aarnnmIJ 
.. v 

n1 'i L vmn1 'i'llll 

'llil~ L 'limvi1111'L ~a L ~anum ~ L ~um uh ~JJ~u LL<l: l1Yin1 'i'i: mm f:a~ 1 ' }(., 
m unl'lJJUJJm n 

. ' . 
..J ,..J..J .... <!.! 

(1'11 'iHVI 3) LLl'IVl~1 fllJ!flii guaifenesin, ammonium chloride 
.... 1 ,. .. .(,. 1 v . 0 1 v<l 
VIJJ ilLiiY!U u1aanqV1n•YiIJn1'i 1.ln'i:~u gastric receptors \'11 'liJJ 

"'1 °1v<l v }( ( .J ) monary vagal reflex 'll~ 1lV11 'liJJn1'i'lllJ'llil~L'lil'l1JJ1n'llU 'iUVI 1 • 

' 

gastropul­

Lll'l: IJ1aH 11l 

n1:~u bronchial glands Lll'l: secretory mucosa cells LY!IJl'l'i~fl1Il vi11ml 
v .... JI ~ -!.! .c:il 

n11<111 HL<l: 'lllJ'llilH '!imaam.n JJ1n'llU m 1 m 'liUIJl'liUY! (viscosity) 'llilH <firn:~ ~ 

~ I _.( 

nl'l1nn11aanqV1B'lla~u1nuL<fJJ'li:~~aanql'lnLY!IJ n1'in1:«u 
• 

gastric receptor lun1:L'vn:il1'1i1'i LLli'Hnri vagal 

reflex 11lL~JJ<f1rn~fi'1'1i.i'~1uviH L~U'li1Illv (~1n Ziment23 ) 

CEREBELLUM PONS 

MUCOKINESIS 
Efferent arm of vagal 
reflex to lung, 
activated by 
subemetic dose 
of drug 

Bronchial glands stimulated 
by vaga! efterents or by 
circulating drug in the 
blood stream 

Efferent arm of 
vagal reflex to 

stomach, stimulated 
by emetic dose 

of drug 

I 

Absorption into blood 
stream of orally 
ingested drugs 

Gastric receptors 
stimulated by emetic 
drugs. e.g., ipecac syrup. 
glyceryl guaiacolate 
(guaifenesin). iodides, 
ammonium chloride, 
acetylcysteine. etc. 
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2.l Grai.£enesin (Glyceryl guaiacolate, G:raianesin) 

Guaifenesin L~U glycerol ether 'lltl1 guaiacol Ll'l~UU 
' ' ' .. v v .... 1,,.. -1 .. ' 

Ll'l!JOl'inau glycerol OU guaiacol '1L'iUO l'ltlO'lltil'IU111 glyceryl guaia-
, ' ' 

cloate 1 ui11'1fwl'lmM !:11LWUnl1ii'ul111ii'l'lwi1'1'llarnH L ~Ul'IHJh ua: L wum ;nl'lLUn 

~m1 cilia LL~;fa1111'llull'll'lrni1~u1liwLLu:tl1 (100-200 un.) ~nh111'omilu11i'u 
' . 

I """ qq ~ qq, c;;:q ~ ... 

11 'llUll'lW111w11!l~un~:111'Nan11fnH1,11w1a1~ 11u11un11fnH1w11flaunnuw1w 

L ~UNa'lla1!:11LLa:1~ L ~UNa'lla1 Ill 'il !M 1 U~1U1 l'lqJwull mvh 1 i1'ni ;iJu L liUW: aan1'1 U 
J( I .J """ ~ <I 1 !UV I I I 

'lJU LLl'l'l1Ull'll'lal'lm1m l'IUil1l'IUl'l'lltiH!'lUW:Lm:v11 l'l'll1J'1U'l:at11:w1H 300-600 un. 
' . 

'llUl YJfotJ 1:w1u1u~: soo un. m uViu5liwLm:tl11 ~wui1 ~Na'11 n~11 11m1 ui1 'lllll l'l 
t: .,,: ..., J( """ .. t.> q " 

fl'i1~: 600 un.LWUOl'iWl'lLUn'llti1 cilia 'llUll'li'l1'llU11Janw11wa1L,UU11'1 1Jl1flU . . 
'."l I """ .( I V "1" V L'lltl11 guaifenesin uqwn'llUlUW~al'lauaaU~l'l1U 1w11:a11 glycerol Vil wna1u 
:!( v 

L uafl~l um 

Guaifenesin 1ii'ontl1u11111ua1n111a~Lnl'l,10l'lll'l waaY1auanLl'l1J • 
n~aH~!Mamau li1flaamau 1an1u 1iiw11'11w~ 111'1 LLa:tw11,~nan111m}af1 
m ontl1u1111Naunum~u~ a~l Htw~wai u L ~u m 'llm t1w~a11au, decongestants 

• 
od 

. 11 
c eine .. .. 

flau1 t1 a1 L 'l uu m al'l 

'llUl 1'1'11mmil111'1' 1"111 • 
al 'lVi1111'L fll'lNaU1nL ~' Lrlal'l'iH 5-hydroxyindoleacetic acid (5-HIAA) LLa: 

vanillylmandelic acid (VMA) 1uuaa11: 
' ""1 JI "" ' " ' ., v I! 'llUHll'I II NLl'IOJLLa:Ll'lna1t1mnm1 12 lJ 'j1JlJ'i:l'l1UflH~: 200-300 . . ' 

un.vm 4 ~•l1n (a1!1Y11~Lnufo~: 2.5 nfu) L~na1t1 2-5 ~ fotJ1:w1ur1frn: 
, 'I.I , , 

50-100 un. wn 4 ~.tu1 (a1l11'11~Lnu1ua: 600 un.l 
1 'I.I 1 I 

tJ1:w1uflf1a: 100-200 un. wn 4 il1lu1 (!11l'll'l1~Lnu1ua: 1.2 nfu) 
, • 'l.l , 

" ."I v L !lOtll II 6-11 lJ 'ill 
' 

I 9 V V 1" q ' ml 2 lJ l'lti11JlU'llUll'l l'ILWm:l'lUWLLl'Ja:Uflfla 
' 

ammonium carbonate, ammonium bicarbonate, ammonium chloride, 

sodium chloride, sodium iodide, sodium bicarbonate, sodium 
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citrate, potassium citrate, potassium iodide, potassium acetate, 

antimony potassium tartrate lll'l: calcium iodide l i1ul'i'u 1 UlJ'i 'iYlll n~t1 

l l'lrl1~ potassium iodide ll<l: ammonium chloride l Uuli1 'i~'WlJUm1l url1 fou1 

YJlJ L liJ.Jl'I: 

2.2.l Potassium iodide 

~~Yinruilu1~iht11t1~ul'l~t11t11t11Y1~Li1ut1,~u'l:nau"J.11n L~u hy­

driodic acid (1.4 %), iodinated glycerol (iodopropylidenegly-

cerol) , potassium iodide, Lugol' s solution, ll<l: sodium chloride 

l !1ul'i'u 1 UlJ'i'i'11 ~~Yinru~L l'lrl1~ potassium iodide L !1uu1~-i'~vmL01:l ifnl'1 Hl1 H 
" .J 

mnl'llill 
' 

Potassium iodide untl1m1 if l !1um YJUL liJ.Jl'I: LL01:<111 
" 

q 1" v J/v 'f' m 1 m l'IU!Jl'IJ'ilH liJ.Jl'I: U' 'ifll'll'l'ilYl<lJ.l'ilnL lill l 'i'ilH , l'll'l'ilYll'lJ.i < U' 'W'il' (bronchiecta-

sis), l'l'illl~ll, ~'l'lJ.IU'ilYILJ,wt1' LL<i:il,lif~1ufm11 cystic fibrosis, L'W'iH~n 
v JI .... Av v v 1 .... 11 12 am lill l 'i'ilH LL<i:ut1rnu atelectasis m !Jl'll'lrn1 YIYI ' 

Iodide unYi11~J.J1 U'iU iodinated amino acid l'I~' 
'l.I \I \! I 

~1mTu iodide n'l:~1umilutl1ut1m'Jl<i~a~HnlH'll1H iodide li:liJ.Jmn~~aJ.J 
" 

un Yru 
" 
io-

v 

1 0 ' dide uu1uanL'Jl<i<i 
' ' ..... v .... v ..... 

Potassium iodide l'WJ.Jn1'i'llllli1'lfl1il'll'l''ll'il'l'l1'l11U 

1'11 uh LL<i:0111m 1 J.J L l'IUm 'll'il' L liJ.Jl'I: 111u 

v 
2 .2 .1 .1 n'i:l'\U 

' 

.J 
afferent receptor l'ln'i:l'W1: 

'ill 1'11 'i LL<i'1" vagal reflex 1 Yi!JN1Ul'IH mucokinetic center ~' a~l ni\'nu 
' " "' vomiting center VI medulla oblongata (gastropulmonary mucokinetic 
' ' 

vagal reflex) 1uLWJ.Jn1'iYJllli1'l~111'1~'1ul'l1'l~Ul'l1!J1~ 

' ' 
n1: l'i'ul li'l'I~' <11 '!~lll'I~~ L ll!Jl'lH 

' !J I U 'o' V 

LL<i:~aJ.Jtl1m lli'l'l~~tl1<i1t1 ml.In LL<i:u1m 
" 
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2 .2.1 .3 

mucoprotein ~~U (mucolytic effect) 

' v ""' u ... 2.2.1 .4 iodidEfl1:1'1U cilia •'H•UOl'lflLl'liJVl1fl11U • 
JI 

r1:a1flU1n~u (mucociliary clearance) 

q OJ • v 

2.2.1 .5 U'Hl'l0~1U11 iodide rl1U11Ul'lflil1011i10 

Lrlu1'1 ?)',Ju~'iiHm1mn11ammu1u11T1'Hl'lillll'IUBOLrlU' UilllBnLrlU Lrn:'HilU~ll 

' ..!j "J q, q, ~ .q I 1V 0 

UlU LLl'l:/'H1il .u~U11lrl,iJHLOllU1n11l'lH~1n iodide 'llHHJn11 iodism llLLn • v !ti v v 

i11n11tl1un U11'11 u1<11u ilanu1u1n (hypersecretion), ~i1UU11'11u parotid • 
"'f OJ I "o1 u ..\j OJI 

Lrn:/111a submaxilar muam!'lu, l'li1Uu1mmu, 11u,mmu, 1:mm11a,uuum, 

n1:Lm:mm1, i1aHctu, Lnfl~1. !J1n~1m1a1a1ri~. !JH1L111'.amrn:wu 11~ali1T1a 
' v .. • .. .. 1-" .. oj v • ' 

!Jin LLl'l:/'H1il mflilULL~l'I. fll'IU ~. illl~UU, U1fll'llli:' !Jrnvia'' U1'V11UUilll, 
I ..,. ..!j I ~ V ](,,_, q V 

n<1a' L<1u,Lrn:/'H1ill'lilUVlilU"lll'lilnLrlU uan~1numaHumn11Ltl11, nervousness, 

uau1~m~'u, Parkinsonism, impotence LiluV!u fi1Hffumm Lilut 1mu1u m 

o '1 '"lV"' .,11 rl1U11UOll011Vl1,1U'llil11'1ilU Vl1i1UllVl1 'HLOll hypothyroidism, l'lilU•l'l'llU, flill'lilO 

u ' .~ ~ ... 1 v ~ .. 1'' myxedema, Lrn: LLULLl'IL uuu: L 1HIU'1 adenoma ll L !111: u:uu" m 1 11 potassium 
-~ J:: I :f:: OJ 1 .,: .( 

iodide L uu1:u: L rn1 ~U'l L vi1uu, mu' lJ L wuqviirna' anti-thyroid drug LLl'I: 

lithium Lrn:vi11 m !JLLl'lrl L ~uul UL ~ari!'l' L ~ii Hli1 uri'um ~u~~1 !J LLl'lrl L ~uu 11~am iiu • 
Urlr111:~Ull potassium sparing 

«J1u~111u1~1l~ilrlULDU 2-3 L~ilU fl11vl10111'111~rli1U • 
u .J ' 1 ' "'~ , v 1_v 1( • 1 v 

'HU1Vl~il11'1i1U Vl1i1Ull (VlllrlilU T4 Lrn: TSH) rl1'111'1Hll11l'H1U 11U1UL w11:mvi1 'H 

~ilu1vi1il u~'lla' vii 1n 1u1111.fivi1'1 uflriun~ 1 !i'LLn l'lill'lilOfi11U'11 , hypothyroidism, 

thyrotoxic LiluVlu 
' 

t1
1 

""' v "" OJ v eu1 UVI LLl'lUl ill~ L Ollill n11U1 U\ill J.J\>11 L !111: LL\'l ( angio-
' ' ' ' I 9 "'f .,,j.q OJ "'f tj <j <j 

neurotic edema) , n<la' L <1u'm J.J, L <lilllililOVIN1'HU'1-1lilVI L UilL J.JilnLL<l: ill m 1 serum 

sickness L ~u ~Hi, lJ rniia , ~auJ 1l .,ijil' L l'I Lrn: eosinophilia L iJu Vlu ?)',Ju 
4 U 1~v .JI OJ ...: V .<!j 1 I Ill I -!! 
"'H1U 11U1UOUljflfl<lVIL!lULL\'lU1'H1il 1\>liJUl, eu1u hypothyroidism 'H1il hyper-

thyroidism, L~n~Lilu1111 cystic fibrosis, «1hu11ill'lilO, Lilu~u, ~1\JLLl'lrl 
L ~uu1 u L ~illlrl' 11 J.Ji1 «ii1u11'1'H<lilll<lUam mm ~uuwiluLL<1: fru1111'11 u • • 
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.J ~ ~ 
TIUlflWLTifuu1:w1uTI:a1 potassium iodide fl:afl>tB: 

<v ~ 4 
300-600 "n.1u1: 3-4 fl11 :au1 iodinated glycerol (Organidin) Ltium11 

"" "" <Cl, ~ .Jc:.. ~ OJ ~ 
u1:n:aUL'.ilLaflU'.ilfl~UflWUtWUH"LTI llB:LtJlUTIUlflfllrn: 60 "n. (~m"nuui) fo1: 4 

Guaif enesin 

(glyceryl guaiacolate) 

Potassium iodide 

Iodinated glycerol 

Calcium iodide 

Sodium iodide 

Hydriodic acid 

Ammonium chloride 

Sodium chloride 

Bromhexine 

Terpin hydrate 

Syrup of ipecac 

Acetylcysteine 

Methylcysteine 

S-Carboxymethylcysteine 
v 

tl1 

TIU1 flUn~ 

.. 
300-1,200 "n. w1:a 5-20 rit1flTI:a1m111: 

~ <v .., t: 
Bltl'.il"fll lUB: 3-4 fl11 

v ~ 
lUB: 4 fll1 

0.3-1.0 nf" 

1-3 nf"/1u (umii1ui'ul~'.ilfl~l l 
v . ' • <j .... 

15 "B.TI'.il1U1lTIB"W"H1 65-75 Nn./5"B. 

0.3 - 1.0 nf" lUB: 3 flft 

0.3-1.onf" 

v ~ 
300 Nn. lUB: 4 fl14 

0. 5 - 2. 0 "B. luB: 3 fl ft 
lj 

200 "n. fo1: 3 mt 

200 "n. fo1: 2-3 flf' 

375-750 "n. 1u1: 4 flft 
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2.2.2 lllllnonium chloride 
' ' ""' .... v v ""' Ammonium chloride LW"n1'l\'IU<l1'lflflVl1'11\'181Vl11LflU 

' 
m uh Lm: ~1 !:ITIUL <l"w: LL~~l,]l'IBB8Un1'1 potassium iodide m mJn~:iln 1~1 if am-

• ~ I I 
-l( v o Cl.I ... q I q, 1 <! q 

monium chloride LW8n1'l\'IUL<l1m:m1m1w1 LW'l1:!:118H"l,JVl!i88ULnu tlL"BLW" 

llo •1vq ~1-".; q iJ q 
\'IU1fl!:l11'1Unct1mrnv11 V1Ln'1mni1 fl<IU ·~ 81l'J!:IU LL<1:Lnfl1111:L un1mlufl (sys-

, ' 
temic metabolic) lfl!:IL\lW1:8rJHU11uN'1hu11flilu, h1 LL<I: ;'11181J8fl~1~<11m111 . ' 
n1~fl ammonium 1 '1 i11iTu ammonium chloride :iln1 iJ'~<l"8rlrlU!:l1 TIUL ct"w:iiu1 u • 

0 v ' 
I'll 'ju 1'111 'l 

' ' ""' .... .., .... ""' 
Ammonium chloride LW~n1'l\'IU<l1'lflflVl1'11\'111L'1UV11!:1 

' v "" v ""' 
h l fl!:ln'l:l'IU receptor l'ln'l: L w1:mm 'lLL<IH nfl gastropulmonary mucokine-

' ' ' 
tic vagal reflex 11.J L w~n1 'lTIU<l1'lfl'1w511 U\'11 H ~um uh ammonium chlo-

' 
0 1 v. ""' ~ ride \'11 Vl'lHn1!:llnll1l11:n'll'I LW'l1:L"a ammonium ion 

' ' .. iJ .. 
llnL U<l!JU L U urea \'I 
" 

.... ~ . ~ ... 
l'IULL\'11 , uremia wrnm111: respiratory acidosis 

v q .J 1 v<I ~ 1-" "' .. 
~1'1\'111Lfl!J1\'lfl1'JWU '1flfl fl<IU ~ 81L'J!JU 'l:fl1!Jlflfl1 

n'l: LW1:81W1'l, Lnfl systemic hyperchloremic acidosis LL<1:!i'1N'~1miJu1'lfl • 
v .. • -~ ' 
l'IUVl'l8\'11'1L8U~!J~ ornithine transcarbamylase 

.. 
Vl'l8 carbaxmyl phosphate 

synthetase N~1 !:IL iJu1 'lflii'UfJH l nfln11<1:<1"1'181 • ammonia • u L i!uwi;~1~mni1 
~ "' ... ~ ~ ~H'l 1;lm] 1J1flmi;: 1°H'JJ~ 81l'J!:IU t1uctu pallor L Vl1888nmn n1:w1uu1 hy-

perventilation Vlj8Vl1!:11'l1~LiJu~1w1: ~11'lLiluiJ'1wj8l~cttl1L<l~a twitching, 

asterixis, encephalopathy, tonic convulsion LL<I: hepatic coma <11 'l 

' .J .,, :!l.1v ' 
<1: mum 1Vl8H LLD• \'11l11:n'lflU mm sodium bicarbonate, sodium lactate, 

sodium acetate Lrn: sodium citrate LiJui!u 
' 

\'IU1 flfUt/ 'l :\'11U\'181 
.. ' v 

ammonuium chloride \'IV1!:1\'IU 
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~ ' 
11l'Vl 2. na1nni 1:a:anq'VliiLLl'lnliau1\1111 mucoprotein 
• 

1 UL lilJVJ: tlfl Hl1 acety lcysteine 

MUCOPROTEJN Cl-!AIN 

+ acetylcysteine 

SH 
+ Condensation Product of Acetylcysteine 

SI-I 

3. 111a:a111Llimi: (Mucolyticsl 

u1a:a1uLlilJVJ: Lilu<t11~l11JJ1'iG'li11«i:JJLa~a'llfl~. mucopoly sac-

1 ' ~~' 0 
"' v1'1 charides (mucoprotein) 'llUHI WlJLLl'lnaam UU'VlflU Lana~ (11l'Vl 2. ) L 'll1 ~ 11 ?Ju 

• • 
""'""" 0 v """ q 4 " ';' v Hi depolymerization '1'11 L VIL liJJVJ: JJm 1 m VJUu1VJU11uaua" LLa:\11m1ua: auiu11 '1 

JJ1n~u 11 
•13 u1a:a1uLlilJVJ:~~1ii'qj~fl N-acetylcysteine methylcysteine, 

carbocysteine LLa: bromhexine 'li11 i1'L liJJVJ: aau\ii'1 Lrn: L ll'0\1a~1111 mm1 'i'Vl'1afl~ 

1 UVJ"<ltl'1LLtl1 

3.1 Acetylcysteine (N-Acetyl-L-<ysteine) 

Acetylcysteine Lilu N-acetyl derivative 'llfl" L-cys-
.. " .. 

teine LLa: ni '!L l'l'i!JlJnL 1'11tllJ~ 1 n 
I ti <::! 11 

~n~un rnu1 KlJBflU'l LLa:m\1 L ll1m 

acetylation 'lliH L-cysteine L'1tll'l1~ m~~ 
' "'1" 'v 0 <I ~ ., .. U1'Vl n!JtllJfl'Vl1LUU1U'llti~l111a:a1uLnaflL~L'1tllJ • • 

LLa:lliu pH 111'Lilu 7 1!1u scxlium hydroxide 
' .. q 

\11 'Ja: ai u'llfl" m J.JnamLa: 1li'llfl ~ 
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'l:f;i1~11Ymannu<f1'l\'On oxidising agents tTiu hydro-
" ' 

gen peroxide l \'Vil:': l fl'111~n1t11 nu mi: m 'lL lium 1 n um Tlu:~m 1~i-hll~n1m 

l tlu LL!l1 Wl11 <f~n ilil~~:W L ll'l l ~!J:W l ~ULl<J: rn~nno\'1 1~fl1'l1 i\'m m:wrY<tnU!JH 
" c:l q "'\"I"\ F· d 

Drnn ll!l:Vli!Hl'1'1 rn·n:': lnl'llli.JO'.itl1llil:ll<iil!Jn1'1J hydrogen sulfide flilnm 

.. .. . 1 v 
Acetylcysteine il'1fl11 m VIU!J1VIU'1TiflH <f:WVI: U<i:Vl1 VI l <f:WVI: 

v ' :JI, 1 .. ~ .... 
~nTIUflflO:W1'11!JTIUL'1!J01'l fl n1'lil'1fl11:WlVIU!J1Tiil'll<f:WVl:ln'1'l1nn1'lVJ!J1:W sulfhy-

dryl group (-SH) ~a<f 'l: ~'I <11 :Wl 'la 111 llfln disulfide linkages Tifl'I muco-

polysaccharide TI!H l <f:WV1:11Ytl!JOflflO'l1nnu1'1t1lB reduction Hi 
' ' 

""" ;) ""' ""'c:l ' <!I v _q ""' ""'""' ' rn:wll'l:\'1Vlfi111W'1nflilllJfl!JHUU reducing agent :w sulfhydryl group Vlil<f'l:fl!J 
" 

3.1.1 

3 .1 .2 acetylcysteine n'l:~U01'lW'1LUOTifl'I cilia ll!l: 

hydrogen 
.J ~ :JI 0_1 v 1 vv ' :JI 

sulfideVll0'1TIUOTI1!JO'l:YlU Vl'l'l'11Un:w1nTIU 
• ' v 

~ 1 .... q -~ " ""' <!I Ill 

3 .1 .3 VIH l'1UV11!J 'l TIU<f1'l'1:il1!JVllUUU1ll'1::Wm1:WVIU'1Ull!J 

3 .1 .4 

' .. v ~ 1 1'lflVlilUVl'1, Vlilil'1'1:Wilnl<IU, atelectasis, cystic fibrosis, Vl1'1l'1UV11!J 'l~'1 

2'.:J/..., v•v<!I c:l "1V~ O 
nul 'lflH, V1<irn1'1'1Vl'lflU1'1l'lUVl'lHfln !J1BHV11 Vll0'1V1'1il'1'1:WVlmnn (broncho-

spasm) :w1n~'l~U ~;iJu~'l~n1'l1~!J1TI!J1!JVlilfl'1'1:W ttlu Isoproterenol l~1111~1!J 
' °'1vv1' .. v ~ 1 •1v Vl'lfl VllTI1 llnaUl'l'lflO'l:YlU B -adrenergic receptors Tifl'IVl1'1l'1UVl1!J 'l Vil VI 

• 2 

Vl'1fl'1il:WTim t1 tl~ill ~1 ~ N<i l <t:wfl 111 ti'1 <11 m 'lVl<lfl '1'1:WVlm n ~ ;i il;i fl'! ~fl~ m 'lVl!Jfl!Jl " . 
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acetylcysteine Ld!J 

1il1fi1111La1Lti:t1n:aan • 
«J1 !Jt 'Hli1'11 'l L VJU~!l'lv1 m ~ (arrhythmias) , 11'1 l'l L VJU L'l1 (tachycardia) Llfll: . ' 
isoproterenol m1m'l~n'l:~u B

1
-adrenergic receptors ~11'11'lfl1!J .aHVl1111' 

11'1hn!J111fi' NOITJH L~mBU'l'llB1 acetylcysteine nu isoproterenol ~BHWU1fi' 
, ' ' ' 

., ~ ., Ji <j q q " v q :!( '.'\ • " v 1 <jq 1 v • 
!lB m:oi:t1m:oia ~u !l'lM:LU1'W11 'W11L!lU'W1!JL'lB!l!lU!J1'llU 'll1'W1L'WLOl!J'll1~ '1 !l1'l'W1 

' . 
VI I I <:{ I ..::j °l ~'¥ 

nl'l'W!ltiaun1'l~aumua~'lla1NU1!J~B!J1 isoproterenol B!J11L!l!J1 nauw'l:•n!J1Nti:tl • 
acetylcysteine nu isoproterenol L 'W'll: ~J1 !JU1 HlUmfo~aUtiUB1 ~a isopro-

v ~ v' v ~""" 
terenol !l1!JB1D1'l'WOIB!lOl:tl'W!lLn'l1 NU1!JU1111u~aumua1111!Jn1'l'll!Jl!J'WOIB!l01:t1n'l'l'I 

• 
' v 

LL~L~a1ifm isoproterenol '111'1 UB!J'l n~a1ifmmnu1un~mn11ni'ln11il1'lla1noia11 

Ol:tlBUH 'lU LL 'j' ~'jl m 1ui1V11111'L d!J~l ~1 fl !J1 Nti:t1~1 ~1 ifnu«J1 !J~ LL'W!Jl 1 ~11 il1ntl1 
' . 

. 
v " q "'"~ 1 '"~ v v v ~U receptors LU'WH L'1U'W1!Jt'l'W1 t'W:tl vagal reflex U'Wl L'W:tlnl'l'l!Uti1'l!l'1'WOl1 
' 
'lln bronchial glands Vl1111'm11L~an1uw1H~Um!J1HnmLLoi:aauil1oi1 mti'an • 
tl1:t11lifoi111111:t1L'WU!J1'llB1ti1'lL~an1uw11L~Ua1n1'l1ut'l!l cystic fibrosis 

m1~Vl1111'Ln11n11LL~n depolymerize 'llm DNA,tu1~U,L'lloi6 

n~a fibrin 1uLti:t1n:~~nua1(purulent) !J1Vl1111'1111:t1L'WU!J1nu11oi11oi•fi'1!J~1Ln'1 
' t<I '"V t <I q' 

'l1nw1wmw1 •'W mucopolysaccharide LL~naan uoi:L'W'll: 'l1L'1!J:tl.LL01:m1muum1 

'llB1!J1~1!JLl1'Lti:t1n:0111m1mnu!J1i'l'I LLi'l:Vi1111' mucopolysaccharide uoi: DNA 
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~'antl11j11ntl1u1un1'lil bronchogram, bronchospirometry, bronchial . ' .. ., '1 .¥.' .. • 1' wedge catheterization ll!1: Jhh: • u'liu U~lll U'Vl'Vl1 tracheostomy Ii endo-
' 

tracheal tube Lll1:1 ntl1 um 'jl'J'll'l l ~fllU'l ii'u1 Hl'Vll H ~U'Vll uh 

N!1TI1' l fim \'If}' !J1 l'lllUflU Ufln'l 1n'l:1il'lU'llUl1'11.i' 'VI jfl 1 Tilil 'l!1: • 
111ul'lll!jLTI!jTIU~''VIUill'l1~'Vl!1fll'l!1!jLl'JUl'l'l''Vl:jil~l'll'l!j Ltlu li1'l11:111u1'111,u1T1ll!jLTI!jTIU 

20% 'VIUill'l 1~'Vl<lil1'1!11l'VI 1Elil'll'lll 'l :i1111 L ii l'l'Vll1ill'l!1!j'VJl'Jl n ~' hW 1um'11 n\11 'l!1: 111 Ul'lil' • 
!J1 m 1 Ill ii'IJTIU 10% 111'li1111L nl'lill n15 Llli1JfflU~'Vl!1ill'l!1!j, wfami'uun~U'Vl:jil'llil'lil' 

' ' • v .. "I • 1 v q .. 1... .. 
nl!j:UU'Vl'lfl hydrogen sulfide 'll'il1'l'Vl1 'Vllnl'li11n1'l Tl!1U ·~ illl'lUU ll!1:!1!j'VJ1U 

' 
1'l un~u !J1 ill 'l n'l: l'i'u1 ITTillll1:1 UlJH T1Umi1111L nl'l'V1!1ill'l!1!j'VJl'Jl n j' '1'1Tu1 ufl'1h u • • 
1rn'Vlau~l'J'VI5111u1, T1'V111111'111mi'm !iu Via' 'l: r' n 1 , Him m n w.i: m ., um l'Ju1 u'Vl11111'J11!j 

' 
1 r l Willlril l'lll!1: m 'l'VIUl'J!J1 acetylcysteine Viu~ 1 u«iJrnuH TIU!J1i11'li11111'Un1 'j 

' ' . 
ii'u!il '!nl'l'Vlli'rnfln'l 1 n'VIH l ~U'V11 uh ilUH m n (rhinorrhea ll!1: bronchorrhea) 

'lUill'lill'll'i'U Lm:!l'1fl'1.iJu1~1.ilmHJ1flli11ililnm11i''Vl:jil cilia iH1U1m~~ l\i!j'VJ: • • I I I I 
..,..,.,: ..!f • o1v qtlq 

LL11:1.i1'lT1l'l'Vl!1rn'l:LT1!1i1U!1'\illi11'1 vn 'Vln1'llll1nlll!1uun1'li'VI alveoli !11'1!1' • 
0 ~'V • .... ~ 

'l 1 w1 nul'la' '111 !Jl'll'l Lill L 1.ill'VI: m'I: 1.11 rnl'lmH aan 11,ifun1'llnu1 acetylcysteine 

n1'l1nu1uEu~111<ii1111Lnl'ln1.,.,:T11u 
• ' 

i1U1 'U<lil l'lnU~' m 'lU l T11a' l'll'll lill'VI: 1 n TI1i'l u • ' ' .c!j I .c!j oe!j 01!11 .... V -:!I V 

LTlil,l'lill!Jill!jiln'Vl1 'VILnl'lll1nanL!ilJ (stomatitis), LUa'lunanL!ilJ (rhinitis), 

n~aH~UHi'm!iu, 'Vl!1il1'1!11ltlnL!ilJ, l~UHL'V11Jl111mn, rhinorrhea, il1'lW1Jil1n1'l 

1v ; l! 1,Y ' v • 1v q .. JI 
l'llll1:'VIU1l~U1J1Hl1' nl'l 11!J11Jil!J~ U'ill'l'Vl1 'VILOl'I sensitization ll!1:NUl'IU 

m ., 1 nu1 l'i'1um1 m: iim: ')', 111TIU!irn1 u LL11: «iJ 1 U'VIUn'VI :jaiJau L w~um n 1 l'lm t1w1: 
\I 1 'll I 

11u1, ~' «J1 u~uil'rum L ~ m nun1 'l'V11 u1' rl1 'VI foni ., 1ifm1111i1'15um .,jj LL11: lil'l~~au1 u • • • 
1 v v 1 ... <j .. 1 !I ' 1 ' ' .. ' .. 

'l:u: 'VJl!JjlJl'J'lU' lj!j01'lTIOH11'1Wil ll~l'll'Vll'l<lil' llW1Jl1U1!jN!11'18 fertility 'VJ'jil 
\ I I I 

LJJuti'11m1 U~ii'Vl1 'ln1 UTl'l'lh l ~n~ill ~~1 n11 6 ~ 'Vl1n1 TI!Jl~U isoproterenol N\i!j 

mi Vfa,1?1Vi'1um1m:iim:f, 
• 

v 1 '1 vv ' 1 JI Acetylcysteine N\i!jL\'11 !j l'ln1JU11'18 1111 tetracyclines, 

erythromycin, ampicillin, amphotericin B, oleandomycin, lipiodol, 
' JI 

trypsin, chymotrypsin, iodized oil, hydrogen peroxide li1'll'V1!11U 

!i1mrnli1ul]fiju1LT1u tll1:/'Vl1a wmniinu acetylcysteine li1111'Um'll'lnl'l:mrn ~ 

n~11 ~Lll~uu LL!1:1l'l:m'VIBl11W!11'1M acetylcysteine aH1nirnnu 2-5% sodium 

bicarbonate 1U'llU1'1L~1tlU Ll<l:i11'l1ninJtllJ isoproterenol 1i'1u ll~1~m'l 
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' . ' " v o<::l.<4 <!:I 0 ' .,. ~..,, 
u11J1N~1Jnu~11'1:'11Hwtuun1ntw11:tu8 pH 'ill'll'l111•n11 7 u1,:uu1:~wnn1w11n11" 

q '1 ~., .. v o•<I 
unl'l~1111:111HTI8• acetylcysteine ':8~ uiutn'18•TIL~H» u1u pH •1'1tuu 7 

' V .,j I ..!j ~'¥ V 

m H sodium hydroxide LL11:u EDTA ( o. 05 %) N~miy L W8u8rnun11~111 HTI8• 

acetylcysteine '1nu~n~u1 oxidation 
' <I~ q <10.>1' 1:yv q-< 

Acetylcysteine !Jl'M TIUm'iL YJWU YJ1UU1:\'11 ULL'1: TIUl'l\ll'l 
' 

Ylun~1<ffwu~nn!J ':tilu~1111:111mn1miiuiiu 10-20% a1,~8 • 
tii1nu intermittent positive pressure breathing (IPPB) H1il1,1TI~n1nH 

1'11• 1nH1TI1'1U1n1n (face mask), n1:1'" (fore tent), mouth piece, n1: 
' 

1,!J~1w: (head tent) 1~~111Titflj8,WU<i:a8• (nebulizer) TIUl'l~8UULW11:1~ 

1 ' ' 1·v <I ' 1" • 1·~ • • • 8UJl1fl 1'!ru LLl'lill' ·nLTll8•WU'1:88• ultrasonic n m YJ1'!U1n1n ft11'1H1'1U1 
' " ' 

V 'V °I 'V ii .,j q "'I 1 oq 1 I 6l ~'¥ .!l I '1HU101'1'1H10b1'1Hl LW11:1'1UH:L1'1UHJLL'1:u1nm~LL'1:n11u U\ll Uft11L'!Jlfl18,WU 

'il: 88•~1?Im1 ufou L w11: m nnm 11ri'au': ~111 uil1 • 
TIU1n~1?!~11'1fowu1nu1<ff1'1u1nin mouth piece 1'1j8 trache­

ostomy (L~U 1u cystic fibrosis) ~il 6-10 !J'1. TI8• 10% acetylcysteine 
-<!3 ..., ~ 

solution 1'118 3-5 !J'1. TI8• 20 % acetylcysteine solution 1u11: 3-4 fl>• 
ll ., 1 V~ I ..!j 

TIUH\Uill' LU'1HULLU'1• nl'lHLl'l 2-20 "" · Tiil• 10% wrn 1-10 !J'1. Tiil• 20% acetyl-
' 

cysteine solution ~n 2-6 ii11 "" u11 TI tent iJH 1 iJ'ii, fo11: 300 !J'1. 

TI8• 10-20% acetylcysteine solution U1LTIN~»~•~ acetylcysteine 10% 

~:a1~~u~,,,~•,1nL~n1<ff ~ll:~u,:Lnnn11~nilu,,,j8tnnu~n~u1nu~1u~Lilu1111'1:1'1ja 
HH 

' 
L~U1'11H1,1nHl'l1•~"81'1~wl• endotracheal tube, tracheostomy,transtra-

~ 

cheal catheter 1'118 bronchoscope 
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.I u 1"1 _, ,J(.,1 'J 
1muw:Tilill'll'lLmuw:aanw<i~'l1n '11i11 u 2-3 u1w 1w11:1muw:1w<11ua1 w<i<i~m~tlafi 

u •• 

wjaal'll'i'U'l:LUuaufi'.i1il HV1i1u11ftu1~m1u11a1aaanu11ii' 1tlu HV1un1uw~1n11~1 
• u • 

1'11'1'111a 1 ii'fomJ,l L '11fi'l11l rnn U11wl'ia1 q"l'li11 HVn11 i1'ml1 uw1~tl1u111'1 muw: aanm ,·1 il~U 
' , 'll 'll 

" "'1 Jfi ..... " ... 1 ~ .. ~ l'llil TIU11'1'11 TILl'lil1iil'li181'1LTI1'1111Ll'lU'111il 'lLl'lill'l'.i~fillfi'.i~<I: 1-2 U<l.'il81 10-20% 
' 

actylcysteine solution m1u11a1i1'1ii'wn 1-4 if1tu1 
' 

1 1 vci "'lrlu "l Ul'l11U'.i:L'11fli11U acetylcysteine 'liUl'l'.iUtl'.i:'l11U'il1il •l'lil 
qq v JI V"'.t v ...: _cf ~ 
1n1utl1:w1uu acetylcysteine a1'ln1:1'iulwun11Tium11<1:<11uw1uuu1aan•1nw1" 

' . 
L~U'l11il1'lll'lil vagal reflex 'ilU11'1W1'iffutl1:w1u~a fif~<i: 200 un. w1afu<i: 

600 un. acetylcysteine 'liul'lfotl1:mum1m1al'if1Lti'm1u11Juwtt'ila1m para­

cetamol (acetaminophen) 1ii'ii'1i1 

1ui1l1u1fi'iln11wl'l<1a"li1'u1ll'li1JBUl'lLi11~uL~al'l~1 1u'i1U11'lfu 
' 

1 " ~ ..... ~1 ... 0 .• .J u 1" .. " <i: 600 un. n11 '11i11•1'li11DU uuft11u'l1Luu~1'111un11 nLWa<1:<11i1Lmw:a1m1u11a 
q_q--4 2J V I ::: I ~ 

1 Ml mn nau1 l'l 1m: N<l'illl" m ii" au1 U'ilU'l11'1<1a1 L muu • 
... .. .. ~ ' .J u 1" " ..... Acetylcysteine 'liUl'l\ll'lml'l: •il'liumn~1'11'.iU nLmm1muuwtt 

,., 1 uJ/1 TI'.il1 paracetamol nmrnmn paracetamol UTIUH1~1mn (10-15 O'lU'ilU tl) 'l: 

L ifuw11~al'irnL<1:vh 1 ii'L ~i1~1 w1 ii a1 n11wtt'l: L nl'lm i11 u 2 -3 i1tmw~H1 n-!uu1:w1 u 
' ' 

1 .• ... " 1 .. .. 1" .. " .. <\ m UTIU11'llUU'111fLTI1 U'l:Ua101'l fi<IU ·~ a1l'lilU U11'1'11a" L'11,lllLl'lO'ill'l (pallor) 

rl1ua1n11w11~al'iu Ltlu ~utw ~~1u '11U1~Tia1~u~l'ltlnw'l:tl11n~n1i11u 2-5 fu w~1 
v !II ""' ..: -"' d' 'l 1n1utl 1:w1um m W'.il'l L mJl'l'l :wu L au·nilU transami.nases 1m: lactic dehy-

~ J/ .J..., I ..J _cf 
drogenase 1u1<1al'lmHJU wwu paracetamol uHm1u'l:anLtl<1i1ULLU<1HuU N-

• ' . 
... u u ' acetyl-p-benzoguinone, N-acetylirnidoguinone 'il"m1u11a'lunua"l'ltl'.i:nau 

TillH'li<i~Ll'lil covalent bond vh1ii'LUUBUW'l1il~aL'li<1~LL<1:L'li<1~mi1h\' ~Ua1'l11il 

nu1u 4-7 fu 'l1~H1nfou1:'l11um 

m11~1l1uwH~a~u~ ti'1~uai1~um1u11aw1<11i11'1i:l'li1n111i1'~unu 
V ,.J .If q J/q q V q I ..J o 

glutathione a1m11w1uuwttuuu1n1nu1uwu'l:u glutathione 1uwaw'l:w1<11i1m11 

L Uuwtt1 ii'wul'l m 'lLLnhm 1m Uuw11~a~uw11 '1i: l'lilm '.il i1'm1 '.i~~ sulfhydryl group 

L tlu L-rnethionine, L-cysteine, rnercaptamine, cysteamine (L UULL'l1~1 Tia~ 

sulfate rl1wfo conjugation ii'1 ii LL~~N<ITI1H ~ii" '.iULLH ) LL<i: N-acetylcys-
' ' ' 

teine ~1mun1a~1u t TI1l 'li<i~1 ii LL<i: mm i11tl L Uu L-cysteine ~qwBLLtlWHL tlunu 
' . ' • .,... .. 1" .. N-acetylcysteine WU11l UUi11LLn'l11f paracetamol '11 l'lN<ll'l 



116 

'lhai J Pharmacol Vol 10, 1988 

' ' 
1 

' ' 1"' q<l<I ., q .,, v .,, • 1 v ' 1 v<I "'1-vv 
mH: 11Ll'IU1!i\ll'IWrnnu !JUIN\1'll1Hfl!JHllLL\1:flU 'lJVIUl'lil!Jl 1'11'1 'lJUll'l'lJilHllVI YJm 

1 
"' qqq 1 v Ii 1 ,. ~ 

1'hl'IU1!illl'I Vl!JlflHLLrn U'lJUll'I 150 im Jnn. 11'1!Jil:i.'ll!J acetylcysteine 'llUl'I 

~l'I (10-20%) 1u 200 !J\1. 'llm 5% dextrose solution LLil'11i\'vi1Hli'UL~ill'l'11 
' v 

LJ'fUL1i.'11U1Un1°l 15 Ul~ an 4 \'J1tlH~a:J-i11J\'t11~1an1u'lJU11'1 50 J.JO ./110 .ll'l!JN\iJ.J 

nu 5 % dextrose solution 500 J.J\1 • viil'H 1niTu111'flf1 \11111'1 u1ui11 m~ 16 1 u 
' ' ,. v "'1 v 'lJUll'I 100 J.Jn./nn. 11'1!JN\iJ.JnU 5% dextrose solution 1 ,ooo J.J\1. 'l1J.J!J1VI VI 

!!. .. 
VIH'IJ.Jl'lflil 300 J.Jn ./nn .mu1u 20 \'111m 

rli!U Ul 1 ~f.1n~'J fll'l 1ifl11 iJ'1fii\'HJ\'a1vii\'1'1 niTu1 J\'fuih:Vll U!Jl llfHL rn 140 J.JO • /nn. 
" 
v ~ 4 .... ':' "" vv v !ll 

ill'NliJ.Jnutl1N<i1mvi11J.J Vl'li!NliJ.Jnuu1\i:ml'l,Ul.Jfl1lm'lJJ.J'lJU 5% LLm1VIVIH gastric 

tube V1il'H1niTuvin'1 4 i11J.J1 1i\'fo1h:vi1u1u'lJu111 70 J.Jn ./lln. u}u,·1mu 17 
' 

flf 1 01 rl'1h uaH ~ t1um u1 u 1 i, 1mV1il'H1n1i\'m1~11flf11111la11 «l Vl~1 U'l!Ul I'll ~1 
" ' 

nu Ulil1L~!JUV1!1'1~mlluflf1LL'rn1ia11«lVl~1U'lJU11'1 140 J.JO .;nn. t:i'1rl'Jrna!cl1uiiu 
' " " ' ' " .... 1 v VIH 1 Oi.'1LLVIVl!Jill'1 YJ!Jl <1: \11 !JL \iJ.JVI: acety lcysteine VIJ.J'lJl !J UVlil Hl\11 l'ILLVIU 

' ' 
1-¥ v 1-"' v " .. ' .. " 1 v n11 1l!Jl Acetylcysteine vim mVIL111'1~1'1LVl1Vl':Ln l'I 

V1il'H1n~fi1rl'J1t11'1fo paracetamol LU'IJUll'ILlluwi;m LVl>i: acetylcysteine 
'll 'll I I 

':Hflli'Noi~mn1u B l'11tJ.JHL'lnV1il'H1n~rl'J1t11'1fom paracetamol LLi.'l:,:11i'Ni.'I 
" ' 

uau<11u11i\'V1il'H1nrl'J1t1fo1h:V11um paracetamol m LOU 15 \'111m 
" 

3.2 Methyl cysteine 

Methyl cysteine LlJU!Jl~L!l!J1Tii.'ll'lil101'l1il'lJil1l'lflVl11L~U 
1 

_j '1 v JI.... .., t:: .... 
Vil !J ' L 1'.JU b 1TIVli.'lill'li.'IJ.JilnL \iu L 'lilH 'lJU11'1'lU11 'l:1'11 U!ln i.'I: 200 J.JO • JU<1: 2 -3 

"' i.'ll'lfl11J.JLVIU!J'J'lJil1LliJ.JVI: 

' JI 
J.JH 1 !J'IJU 

3.3 Carbocysteine 

Carbocysteine (V15a s-carbosymethyl cysteine) 1 if nu 

rl'J1 !Jl HIVll H ~UVll uh L ~1H ~mnu methyl cysteine \11 'l carbocysteine i.'11'1 
" .::j «!f .,,: "4 I V o 'l/V I J{ 
m 1 m VIU!J1VIUl'l'lJil1 L liJ.JVI: L VIJ.Jll Wl VJ'j'lJfl1 ~' 'lJULLi.'l:V111Vl'lJUililM1!J'lJU17 carbocys-

• .( " ' <I 1v L teine ililOqVl!iL'l1011 bromhexine !Jlli1J.Jl'lU\11'1fl'J1J.JLVIU!J'J'lJil1LliJ.JVI: 1'101!J U 
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. 
2-3 fo ~H'l1m:L~aHr"in1num9!1u'rn~w 

' .. " 1 v .. 1·" LmJ.J'l1:,:L'l1UU1'llU U1U'l1 2 'llil,n11 TIU1 
v• v 'fu.o:fo ~J.<!( 
Ntl1U'l1'1iln<JJ.JilnLmlJL1il1' J.l,1U1U globlet cell '11LUilLJ.Jiln 
• • 

..,: J( .::I ... "3"-' ""' 1"'' "'1 ., LWJ.Jmn'llu lL<J:mmJ.J'l1:l'l1UmLw>1:1H'llU'1n'l1Hlnu'l11u 'J.Jm1utJ1:nauNn ll'1nllm1 

iia ~ mucin (glycoprotein) ~~miu amino acid L ~aJ.J~anum1 u polysaccha­

ride il1 u glycosidic bond 'llun neutral(~ fucose >l:jil galactose) mHl<J: • 
~ acid sulfomucin (~ sulfate m n ) CT' LL~~ acid sialomucin (~ sialic 

• 
• 

acid mn) ~1 Ll<J:m1mfH sulfhydryl <Jn<J' 
• 

I I .<!( .<!( .,,_ 1 o 

carbocysteine 'll1U'lli!J.JLl'llJ.JLUilLJ.Jiln'llil''l11'LnU'l11U' <Jn,1u1u globlet cell, 

<Jnn11mfH t u1wu~llan Ll<J:Vi111"rl1ull1:naua, iiu1 U'l1H L ~um u1' n~mlun~ t nu<Jn 
' 'l ' 

tJ;;i.nru(1, ifull 1: L 11'11 neutral mucin Ll<J: acid sulfomucin ll~ L WJ.Jtl;;i.nru(1, ifu . , . 
acid sialomucin Ll<J: L WJ.Jnl'lmfH sulfhydryl ~'11ffL um 1~1 u~aJ.JLL'llm ua L ~an 

OJ ~ <U q)/ -":j I 

Ll<l:'llmM'lllJUnl'IUL 1un11 mucoregulatory action 

carbocysteine !lnU1 m L TIU11L'l11il1nl'l1ilL ui:JiJ.ut Hl'l1H L ~U 
• • • 

1 .... .. v 1-''' t " v • '111U ''111HmJ.J'l1:mrnL<J:L'l1UU1 Ll<l:U,i!H mu Hll1 flil 'J.JnL1i!HlJ1HIUH (\11111' 
' 'IJ ' 'IJ 

.::I • "" !II ... ..J 1vc!I <!I ~ 9 
'11 5) carbocysteine a1,J.JN<l'lll,lflU,'11WlJ nr1a fl<JU1~ tJ1nn1B: 1"a,L<JU ll1n 

.. v v 

'lluinfotl1:l11u i11l1fui:l'1l1rur1a r1f,<J: 750 J.Jn .1u<J: 3 r1f, . . 
L~nmu 5-12 1J foll1:l11ur1f,<J: 250 J.Jn.fo<J: 3 r1f, ll<J:l~nmu 2-5 1J fo 

' ' t: v ~ 
ll1:'111ur11,<J: 62.5-125 J.Jn.1u<J: 3-4 r11' 

3.4 Bromhexine hydrochloride . . 
... "'<! ... 

Bromhexine hydrochloride 'lM J.l'llil'l1H l f!J-111 2 -amino-3 , 

5 dibromo-N-cyclohexyl-N-methyl-benzylamine hydrochloride Lilua~wufi 

iJH fl11 :'fi'lla' CTl 1 vasicine ( peganine) ~' 1ii{,1 n~'ll~a Adhatoda vasica ~' 
1 ., .,J( • o.v• v 

lJW'll'llunu!lnUlJ.ll<TILlJUUl'lllJLmJ.1'11: • • 
Bromhexine L iJumw1 TILLW-i'l1'11 u1ull1: L '11'1~1 < '1 '11H '11Jtluhll 

' 
U1<Jnfl11J.JL'l1UU1'llil'lCTJ.J'11:1nuVi111ttr11'mf1,'llil'm1u acid mucopolysaccharide 

Lll'lnaan L iJu~u l ~n'lm u1uL1 '11 5 -1 o fom\'H 1n1 iJ'm uan' 1 n~m rJH ~J.Jtl~mrui, ilu 

1 . 1 vv . " U'l1'1iln<JJ.J '111 'H'lllJLCTJ.1'11:aan,1U'l1U 
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Bronchopulmonary disorders 

- acute and chronic bronchitis 

- bronchorrhea 

- asthmatic and emphysematous bronchitis 

- hypersecretion in asthma 

- tracheobronchitis 

Respiratory obstructions, from different causes 

- patients in post-operative care 

- respiratory failure 

- patients on assisted breathing 

Acute and chronic ENT disorders 

- rhinopharyngitis 

- sinusitis, rhinitis 

- tracheolaryngitis 

- tubal otopathy 

and particularly glue ear syndrome 

tlnd'm ~nm u 
' 

5 ii flfrn: 4 
u ~ 

;in .rn<i: 2 m.:i 

1 "' q.... v v JI .. 
81~ 11L!l1'11fiu!ltTI1n<i1lltUB<in ~ 

(infusion) 1uTIU111fu<i: 8 -24 :im • 

J( •1v""' ~1" <I v 1:11umn11 1Hn11mm1 11<iu ·~ lirnmi;: li1mtm 
' 

tt<i: \lJa.:i 'i: f .:i n1 11if1:11 OU ~Vl l'l~~l 'i !lllN<l L Un 'i: L 'W1: al 111 'i 

" .Y. , 3. 5 llJUnU!l 

• 

t ~u-ifu~uH 'llumlun 1if<i11m1m11um Tim t i'l:i.m: tt<i: i'l11ii'1111!1.:i 
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\'JflH'l1H~U111!J1,1u1'i11uiHH.h1 ll'i'mi cystic fibrosis, bronchiectasis, ~ 
v iJ J(._, q~..J o<\l.J 

1 mlm1, 11<1:a11mrnm \iu, L u11u:a1 L '!flH LL<1:01 rn1n ?J:a1111<1:a11ium<1:ll:a11 11'!a11t 1·Vi1 

iJ
V ._.,, '~lv' 

a1n1!1 paranasal L Ul'IU LilUll!J:lll11'11U 11LLn deoxyribonuclease (pancrea-

tic dornase), trypsin, chymotrypsin, streptokinase U'1: strepto­

dornase L iJu ~U 

.. 1 v L 11!:11 11 

' ' 
n<1lnwL~u-ifu~lll<1111111lJL11U!J1\'Jil1LlilJ11: 115a li1'!ft1111~1 ~a 

v 

1lluatilim ilL <1m1:1 li'LLl'lnL iJu~u L ~n'1" L ~u deoxyribonuclease ~il!:I DNA 
v...:vo1v"'~"f,( '1v' J( DNA 11~'1,ln mucoprotein LL'11nt1,111 11Li1UlltllJ protease !:lil!:I Ml!:l\'JU 

' 1 c:.: ...: -"1 ,( iJ ..Jq q v 
il!:IH '!nm lJ L ilUlJ!J:IJL u\11 '!11mHn LLl'M LL'1: ill H nl1~'1\'JH 

LlilJ l11~1hmLWil1'Hnl1il1n1'!lJ1miJu~u nHi LL'1: pulmonary infiltrate LiJu~u 

mnaanHJ'm 

q v ""' .., 
lJl'l1!:1111'11!:1'liUl1~lilJnU 

q 1..J .( ,(1'" ' llnl'lu1n11a1n1'! a11aanq11nn11nuu :a111:uull1:<1111<11un<111 ~n~ntl1iJ1 

1 ilnum nn1 a'llu111 ilLLli'1 '1 LL'1: l~n L 1ilJ11: L ~u dextromethorphan, noscapine 

Lrn: caramiphan 1-ifnum0111fl~l~1mL11 ll'i'mi 011la,1nn11~m~al1f<11u1111 
L~U111!:11'1'1i1UlJU LL<1:111'11 LiJu~u 1~m.'!1TI dextromethorphan OlJ'.il1n151il'llU'1 

L ~afHn n L ~u m ni 11fl'1nn11<1uu11~ 1'lillJ~11 m <1lJlla11 t Jnrn1 LL<J: 1~m '!1 ii 'LI , , , , 
I !I.I I I 

nua1n11lawnu1ft1111~1\'Ja11111L~u111u1,iJ1n'1 codeine <11:1111u1'11nua1n1'!law~ 
V I <:j V I tj .( I 

<1n1'1\1l: L 'llu L 11!:11 nu dextromethorphan LLl'I codeine :wq11nnmn ni 11ilLL51m1 

ll1:mru 2 Lvil Lm:n11n1'!111uhmm'1 ~111'1:111'11nu1111nmt1~1m'1 6 L~au Lw11: 
' 

v q 1 o ~ q.; 1 ' ' v "J!V 
111 '!n!:l1 :wn<1 n11Hl1 !:l!Jl • l1!:1Hi glucuronidation lJlil11J'.iill Uil: l'lil1 • 11m !Jm 1 lJ'.i: 

~11'.i:1'1auH~11uL~nmt1~1n11 5 ~ auHl'lilm:w codeine n11ni'.i111t11,uaum'1 
' 
' o<!j "" ..( morphine ll'.i::w1ru 4 L111 {1'l'.ifl:Wq11nn11n1'.i1'11!:11,ll'l::w1ru 25 % \'Jil1 morphine) 
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v .. 1 v Lrn:w11~Ln11m1!lf.1m11~ULfl~!lUill'lni1 morphine ii, 20 Lli1 ('l'l'rn 'l'INmJ1:mru 
' ' .~ <I 1"u " <I v 1-v 5% 'llil1 morphine) pholcodine LUUl'l1'1'1L'l'l!l1:ti!l'l: YJfi!JLl'lfi!l1fi'l'l~l'I n1111n TI 

dextromethorphan 1 ~1 l'i' Nl.1 normethadone ~(]VI ~n l'lill n1 11ilLL1 'I n l 1 codeine 
' ,,.. v "" 0 1 v q 1 v "-' ""' .( 

2 L '1'11 LLl'l!lN'1'll1 'I L fll'l'I m1:V11 VIL ti'Wl'll'I l'l'Wil"ln\J codeine m hydrocodone !l(j'l'lll 

fil'lill n1 'i1ilLL1'I111°1 codeine L ~fiUfll'JLL<i:W11 ~L nl'ln1 'iL ti'W~l'lm nnl1 codeine l'l1 
' 

hydrocodone nmh m 1i!til'lfl1n111 al u«1h l'lw1 aa~H LL~'! "l 1~~ L ti!l11: 'l 1 nn1 n: m l'I . ' . 
.. 1 v' "'1 .. ., u 1 ' v ' v ' 

Lflfl'I LL<i: u~!JHJ'l'I ilLL<i:ll•lflln 'l11!:1'il!ll'l1l'lfll'IH111H'll1H ti1U morphine, 
' 

hydromorphone, methadone LL<i: heroin ~(j'l'lllfififl1n111 flfl~H LL H LL~mw11i1' 
L n l'ln1 'iL ti'W~fi 1 l'i'ti'! nJ 1 fifin1 1'1'11 !'11' !l1nm'1 LL<i: '1fin1 1U1J\ll1'1'! :J'a L fl~ilU1 'l'lnfl'l'l'IH • 

""" ' v ~ ~ ..,..,; 0 -~ I ~ _I v I d ..l ""' 
L fiUil1 'l'll'im nm 1 l'l'IUUH HJ'! un'irulN 1L uu L V11uu L TIU NU1l'l!l: L 'i'l '1'11mm: !lfl1n11 • 
U1 l'I l '1ntl'l1 mL<i: n'l: mun 5: di l'l!l1 n «ii 1!'11il'liUl'l1 ~~ L ti!l'l'I: 'l 1 ntil L 'l'll'l'llfl'I n 1 n: fll l'I . ' 

.d:I v' .J q .d, "-' '"I<:;! JI 
L flil '11 U'l'l<ifl l'l<l!l N!JHJ'l'l 1 mL<i: !lfl1 n1 5\J 11'1'l 1 nn 'i: l'ln'll 1 m '! 'l'ln'l'l'iil!ll ua m t1 (inf arc-• . 

., 'l" u 'u1" <I ,!'. ·~ ,:1(.1, tion) 'llil'!Uill'I 'l'i'jfl'l1n•'lf1Ufll'lflnlti!JLLl'l!ln YJl'11L'W!H'i:t1:~U"lLVllUU mn<illU )jfl1'j 
' ' ' ' 

1ifnua1n1,1aw~n11~u'lla'!ti1'iil11V1~'1'llfl'IV1l'IL~uV11l'll'lll1nL1111:'l:w11~n11il'l'llfl'I 

L ti!l'l'I: 1 UVIH L ~U'l'll l'lh LL<i: 1 ~m 'j 1 Titl\J «ii 1!'1~ 'j :uu!J 1: ti1 V1d1 un<iH nnn l'I ' «il1 !J'lll l'I . . " 
aan~L'lU, «Jn1L'i11\Ja11a11ifmfai'I, 1anrn, 'irn~'!$\a'11:iJ'm:i''lm11ii'lu«J1l'I 

'll , I '\I 

nll'l'l'l~'ln11N1l'i'fi L'W'll:ill'lW11~Lnl'ln11il'l'llil'!Lti!lV1:, atelectasis, 'l'll'IL~U 

'I'll t11' ilYJl'i'u LL<i:!Ja fi\J1 !l n !l~Hl'J 1 l'l~~l'lt11L ti'W~l'I m 'l
0

1111 n!lil f wmL<i: aui1'u 6$\a'! 
, 'll • , 

1:i1'YJ1:i''ln1,1iJ'lu«il1l'l11fl'l'lfl1J~fi L1111:u1uci11u~au~til'l1~u, ~'w11~Ln11V1tiilfi<ill 
..: .d:I ""' <:!I "'I ""'1v 

'l'!l'lln'i'I 'l'l'liJLnl'lilln1'i'l'lil\J'l'lfi LL<i:Lnl'lillnl'iti!l'WH l'I 
V q .o:j I .(..l 

m mmMmllU L 'llu diphenhydramine LL<i: promethazine ililn(]VlliVI 

1: \J\JU 1: til Vld1Un<i H '11'1il1n1'i1aii'1l'lnti1n~il'l1~VI'j1 \JLLUUiJU LL~ L ih 1'l11n11flu61 il • ' ' 
1'11u l'll diphenhydramine U1~(j'l'IB anticholinergic til'ln11~1Jti11i111V1~'11u 

'l'IH L ~U'l'll uh VI ~aw11 ~ti1 'i ftfi'l'l~'I ~u L '1'1Ul'l1 ~' L mil ~m' 11 ~ L ilu N<i~nu «ii rn 11 fl'l'lilU 
' . 

~11 LL~1 uu'l'luu L ~a11aH1~ L ilm tluiru 
' 
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1J'l:li1'VN1n stretch receptor lUUill'l11Jl'IUIL mu!Jo:li11'1 vagus ll\1:il1'l~ql'lt~ 
' v • ~V 1 .,J_, o ., "' 

1:uu!J1:li1V1li!un11111'l!!J il1,•nl11'1il1n1'l ill'llJil1n1'll,Uftill'l'lillJ postnasal drip 

ll1 lidocaine u11ifwuftanauw1 bronchoscopy u1~1luw1:~u1;~' l~U tetra-, 

caine NlilJau1 um amlrllall• u menthol l i!umw11l'lm 1 lJ'l: mu l ~ilHl11: m 1 m ~u • ' ' 
1J!l'lluw1:Vi u1a:w~11~ww11M~lJftilnli1lJ1'l~l'll'lft!1:w1:ft1lll~a11!l lw11:u1ft'lilUftl'llJ 

' "' cough receptor VI 
' ' 

tracheobronchial tree W1lM receptor ~nn1:!luuil!Jl'l1 
" ' 

N'1h ll~ 11 aua mH 
" 

m nrnnil'uaanm 1111'1 u l nl'lfl111: mm ~a1lll'I:n1: i1iu1 Ml nl'lil1fl111 a m 'l l ~an1 if 
" ' 

m il'u l lim1: 
1 9-

21 ~1 l ~:wfl1 1V1ii'1 li1 Hll'IYli\-1'llil1 V11 1 l ~um u1' w11 vi l li:W1'1: l 1'1m lll'I: 

"" ..:Jt q 4 v2-1' ~ 
lJ'llJ1illllilJ1'1:lwlJ'llU ft!1lJl1'1UlJ!1'1Ul'l'llil1llilJ1'1:l'll'll'l1 l1'1lJ1:rl11'1'lUN!J!!JL'lftlJilllill'lflU 

I I I 'iJ , 

JI .... ~1' .,,, 1 Jt ... .., ...,q ... Jf...,o6)!LI "" 
l'lil'l1 '111 lJl'IJ'ltTI!J1nl'lil1n1'l il Uilfl,1f\UU'llJ1ruli1'lftl'l1'1\111'1lWlJ'llU!J11'11•1'11'111lllU 

1'11llh~lJ~U fl11w111un-11a1 mucocilia ~~u m1:li1111'111'1i\'1u1~•u!Jnftl'llH~ill~iln 
' ' ' I <>6)i.I <:!! ,t1 -:!14 vl4 

l'IH~ 1'11 •1'1l'll'lfl1'l'l:mulftil1'llilH1U!J illll'I: l!JilllJilfl (soothing effect) N!J!!JH 
' " " 

1ilUil!Jl'l1 !J1TIUllilJ1'1:VJtl11l'~~il guaifenesin, potassium iodide, ammonium 

chloride, guaiacolsulfonate lll'I: ipecac syrup m guaifenesin Jl'n 1 if 
~ I ~ 1JI Iv 

'llU11lft'l1!'1: 200-400 J.m.l'ln 4-6 il'!LlJ1 'llU11ll''i1fl!1Uil1,1-if1:w11lNl'I llil:'llU11'lli1 
' " n1'1~il1'lW1lMil1l~!Jl1 potassium iodide ltlum~ql'l~ll1"~~1'1 lll'l:~mhm1-if1u 

L 'l 1'11'1l'lil lll'llJBnl lim i!m' m u1 u ll~m n l'lfl 1 1w111u'llil1 ~a:w1 V11a u~ 111m uw1: a UH 

~1lrla1ifu1~1'1~ilOUltlUl1l'l1U1U 
uan' 1 nm il'u l lilJ1'1: llll'• tl1 ll11:li1rnl'lm1 :w~uHiumh m ~n1w11 MVIH 

" " 
l~111'11!Jl,~lJ~U l~lJf11'lWl'ILUn'llil1 cilia ltl'l:l'll'lm1:wrnilm1'IUl'l'llilHli:w1'I: n11 

' v ' 

w11vi'mnH11uvi'a1~m1lJ~U l~U WU!'l:ilil1U1Lll!Jliflft:jil1WU\1:ilil1 (l~U Handi-
v ill I V 

vent) 1'1:jil1'11llh la11atl1 til'111J (fo11: 3-4 '1'11) lll1:~lJtl1fo11: 6-8 llii'! ti!u 
' ' v 

1ii{ 1 u~ Vl1 iJ1 i1iw11~1 m1'J' uVI~ l lilJ1'1: l 1'1ilm l l!VIH l ~u1'11 uh l'lauum 1nn1 1'll111tl1 ll~ 
" 

fl1 'l1'11 !Jh l il 111: ilil 1tl1')15a 1 atl1 l ih 1 !J ~m 'l: f rn 1 'l l n ll1'1l'lill'l\1lJ1'11ll fl~ 11 u«J J lJ Lo ft 
" 4 v Jiu <!fv1 ,.d~, !V ,.J v v 

1'1ilU1'11'1 ltl'I: 1'1\1il ll\1lJilfl l lilH 'lil H l \'JilflU J 1fl1 'll'llJU1 ilUllflJ lV1111'll'I NlilJm \'JlJl \ilJ1'1: llJ lJ ' . ' v v 

(l~U potassium iodide) ~'l:~V1fin1w1un11~!!JTIUllilJ1'1:~VJlill u11ftf;tl1Jl'U1'1illJ 
' v v 

1: l 1'1tlUHilrJH l ~u tl1Jl'u eucalyptus, anise m1: nutmeg, 'l!lJi1'1 camphor, 

benzoin mi: liu balsams 1~!'111 utl1 f au 1'15aaunu1 atl1 t ~a 1 ~n~U1'lillJ~1ulil'll'llJ 
" 
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'11 'Hl: in !J hypo tonic ( O • 4 % NaCl) mi: isotonic ( O • 9% NaCl) 

~ti 'll i'l'l 1 m ~a 1!luntl1:in1 ilwmLri: lil'll'llJiltJH n-l'1 Hn H L ~uri'u L ria'1arn1 nn 1 lJ'iiu . - . 
L~U!J1Tia,J1fll'l~i1w1•L~U~l!JL'l~~nri•1ti n1'lw11~w11L~u~11JL'l~lJ~u~tl'l:L!JTIU 

• v ' ' 
1u«J11JL'll'l~rial'lrilJBnLliuL~af1 «J1uliuu~jil'l~~LlilJ~:1uw11L~u~1ul•l'laua1•ilu 

'IJ 'll 'IJ , 

<I 
L ~um 

~ 1. 
a1n1'l~rltll'lrllJ~l'lLn'l1 l'l 

lil'l~l'lfl'JllJ~UUHtltlH L~U propylene glycol LL<l: glycerine 1il 

m mil«• ~~a L lfutl1 n'l: '11 um ih~fowmtri:lil'll'lm ~Bl'll'ltl1LLri:w1111w1, L ~u~1 uh ~lJ~u . . ' 
lil'lrl:rll!JLTIL~!JlJ1Ul'll{UtlLUl'l (7.5%) 1'1tl1lJ11ilwuLifuri:aa•lil'll'llJ 

' . 
.. ""' • q " .. .. .. ~, ov .. 

~'lilb~bl'l!Jl'l'l•LTilWl•ll'lU~l!J<'l LWilrll'll'llllJL~U!Jl~Ul'lTiil•LlilJ~:rl1 W•<l'l!JrllW•~'ltl 

WlilJrlUlil 'l tyloxapol ~H lfuli1 'l'l
0

1Wlnrll'lLL.,, ~. ih L ~il 1 ~ L !ilJ~: ~lJLl<l: <ll'lm 1 lJ 
• 

.. .. v 
l~U!Jl<l1 ~'lilWlilJnUlil'l acetylcysteine 

ililD!Jl n !J1 ri: in !J L liJm: L ~u acetylcysteine, carbocysteine Lm: brom-

hexine ~rnw11 ~ mucoprotein 1 u L <ill~: LLl'lnliin !J L ~nri1 m 1 m ~um ~Ul'l<ll'l<l• 
"" v ' J{ ... 111' v v _! -:!! 'l1UDTIUililD11!JTIU U11W u'lllJDU!JlTIUllilJ~: LTIU potassium iodide ~'lil or-

• I 21 21 I V 

~1Wlillri'utl1~5atl1wri1~ ~lJ1uri: 3 l'lf1 •:w11~ (Organidin) ganic iodide 
• 

iH n1 u1 ffil1 !lrn n1 'l'lvl'l~l Tiil1 '11. n1 !JL ~ati1 U~l 
• 20 ° Trendelenburg LifUL lin 

' 
l l'l!JUl lJl L ilw11 ~ L liim:~ L ~um LL<l: ill 'l ~~Uil 1 WlilJil ti • 

v J( v ... 
cystic fibrosis, ~<lil?lrllJilnl lim 'lil 'l • LLri: l1 
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sopharynx) a1•1nu1 decongestant 51"~1u 

'"nanLmu ~V1ua1) ~1•:w11wa1n1118a11a1~1u • 

123 

VJ~a~ULTI1~"n 1ua: 2-3 ftf1 L~U oxymetazoline, xylometazoline, napha-• 
zoline, tymazoline LLa: tetrahydrozoline Lilu~u 'llu11frnl1:V11u L ~u 

pseudoephedrine hydrochloride 
~ ~ 

(mm: 30 - 60 1m. foa: 3 - 4 ftH ) , 

phenylephrine hydrochloride LLa: phenylpropanolamine Lilu~u 

U8n•1nm~H '1 ~n~11mLL<i'1~ m~u '1 aHuntl1m1n Ltlu m'llmu • 
VJamm" m1f~1ftmLl'lt108U~ LLa: m~1u~mm~u LiJu~u t11'llt11HV1a811a"l-ila11mnn 

1mLa: ni oVJm n~1 'llil1VJa811a"1ml'Jrnt1ftVlillJ~ll L tlu fmh:V11u albuterol ( sal-• 
~ v ~ -<!! ~ .., 

butamol) ft11a: 4 "n. 1ua: 3 ft11 1'118 terbutaline ft11a: 5 "n. 1ua: 

Drug 

Cortisol (sodium 
succinate salt) 

Prednisolone 

Prednisone 

Methylprednisolone 

Triamcinolone 

Dexamethasone 

Beclomethasonet 

Betamethasonet 

Triamcinolone 
acetonide 

-<!! .., ~ 

(spray) albuterlol 1'118 terbutaline 1ua: 3 1111 

Advantages 

Standard intravenous therapy 
effective in status asthmaticus 

Fairly rapid acting when given 
by mouth 

Standard oral preparation; 
inexpensive, effective 

Rapid acting; minimal 
mineralocorticoid side effects; 
unproven advantages in 
severe disease 

Potent; minimal 
mineralocorticoid side effects; 
not likely to prodUce weight 
gain (acetonide used as 
aerosol; see below) 

Potent; minimal 
mineralocorticoid side effects; 
suitable for topical therapy 

Potent; minimal 
mineralocorticoid side effects; 
diproprionate used as aerosol; 
not very active by oral route 

Similar to, but more--potent 
than, dexamethasone; valerate 
used as aerosol; less potent 
than beclomethasone 
dipropionate 

Delivers higher percentage of 
dose to the airways; may have 
lower incidence of oral 
candidiasis 

Disadvantages 

May cause electrolyte 
disturbance 

Slightly more expensive than 
prednisone 

Not as effective in patients with 
liver disease 

Relatively expensive 

May cause myopathy and 
mental depression 

!v1ay markedly stimulate 
appetite; value in asthma has 
been controversial 

Aerosol may cause hoarseness 
and oral candidiasis 

Aerosol may cause hoarseness 
and oral candidiasis; mav 
cause greater '1drenai , 
suppression than 
beclomethasone 

Aerosol may cause hoarseness, 
wheezing, cough 



124 
TI"lai J Pharmacol Vol 10, 1988 

• 
1'11 'iHW 7 Nl1LL'l1'in-ilau~H 'l 'll:arna{~1 flrlt flfl'ifl!:l~ 

Skin 

Site or 
System 

Affected 

Vascular 

Appearance 

Central nervous 
system 

Cardiovascular 

Metabolic 

Musculoskeletal 

Endocrine 

Gastrointestinal 

Ocular 

Immunologic 

Fetus 

•• 

Unpleasant Effects 

Acne, hirsutism, striae, 
flushing, facial erythema, 
increased perspiration 

Petechiae, bruising 

Fat deposition (facial mooning, 
buffalo hump) 

Insomnia, restlessness, 
agitation, nocturia 

Edema (caused by sodium 
retention) 

Electrolyte disturbance, calcium 
loss, alkalosis, negative 
nitrogen balance, 
hyperlipidemia 

Weakness (caused by 
myopathy, .hypokalemia, 
wasting), osteoporosis 

Menstrual disorders, 
menopausal symptoms, 
impotence 

Nausea, vomiting, fatty liver, 
increased appetite, 
esophagitis 

Exophthalrnos, posterior 
subcapsular cataract, sixth 
nerve palsies (diplopia) 

SuppresSion of skin responses 
to antigenic tests, depression 
of immunologic responses 

Dangerous Effects 

Loss of subcutaneous tissue, 
poor wound healing 

Thromboemboli, vasculitis, 
periarteritis nodosa 

Stunting of growth in chiidren 

Altered personality, psychosis 
(euphoria, mania, depression, 
confusion), pseudotumor 
cerebri 

Hypertension, heart failure, 
arrhythmias 

Diabetogenic effect, 
hyperosmolar nonketotic 
coma 

Vertebral and other fractures, 
aseptic bone necrosis of 
femoral and humeral heads 

Hypothalamic-pituitary-adrenal 
axis suppression 

Increased risk of peptic 
ulceration (in rheumatoid 
arthritis), large bowel 
perforation, pancreatitis 

Papilledema, increased risk of 
fungal and viral keratitis 

Impaired response to infection, 
susceptibility to dissemination 
of vaccinations, opportunistic 
infections 

Risk of teratogenicity in first 
trimester, possible adrenal 
insufficienc\' in ncon<ltt' 

~.. 1'J./ "" v ~ tLVJU mauVJaH RN1ilflil'i1Jll'i:V11u theophylline fl'i41il: 300 i.m .Vin 12 i(i1m 
' 

~mm =omolyn sodium (sodium cromoglycate) 1il'ua1nul'iflVlfllJ~l'I tti'l:ill'J 
• .. ~ '1 1"'q ~ ~ ~ ml'i:•!:JTIU unl'i1ill'lflln1'i f1VJtnl'l•ln•5'1VlflJJVll'I Vl'ifl hyper-reactivity 'llfl41'11~ 

t~UV11U1•, ipratropium bromide tilU!:!l'll!:Jl!:JVl1ililR1il~TIUR anticholinergic 
• • .. 1'" v 1 1 .. q v v "' "' ' Vlfll• TILl'IN1il Ufllnl'i ilVJtnl'l,lnn11VJRl'll'llfl4V11ilfll'l1il~ !:11\lllU~i.1\lll~U LTIU diphen-

hydramine 

drip flfl{~ll'lrltl'lil'ifl!:J~ trlu beclomethasone dipropionate, 
.,1~~· v sodium phosphate Lti'I: flunisolide t~a n~U•~nrni'I: 2-4 

l ,_.I I 

,!I. ( 4 I 1 tj q 'J./ 4 .o::ltj 

a~RlVJV1'ia~1nn11 a1•1.'ll'la1n1'i flVJtnfl•1nn1'iL~na1L!:lilJJ•~nVJ~ 
' " 

postnasal 

dexamethasone 

flf1 t ilm • m 1 

postnasal drip 
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' . ' q q -!I .!;j , , ct V -=t I 

tm:vnnrl'l1ffl'lillJ11rl wrn hyper-reactivity 'llilrn'1ilri'1!.J (Vll'iH11 6) !Jl!H!.JNMlil 

111 ni .,111~ L nri:i 1 nni 'l~m ~il 11-i'<!LL<l: ni 1~m ~il~U'llil111H L ~u11u11'l lJ1~11frnl'I W-111 

1_'f'.'<lu _I !J u ~ iJ 
l'.l1!i'iUll'i:l11ULL11U Ll'.JU prednisolone !lH'1: 40 a.Jn. 1U'1:!l'i~ L UL1'11 2-3 

' ..... i.I t: v u <!ii .... 
1U LL'11'1rl'1Hl'l1'1: 10 a.Jn. 11n 2-3 1U 'lUn'i:l1Hl1'1il'llU1r11U'1: 10 a.Jn. LL'1:m1ri 

' . . 
u11u~<111 111u1«u11~tnu 14 1u 1~11111«1111f~111<1t!l11111u~JJ1:i1~ri~11nuti!ut1'11 

• 

.. v iJ v 11'la!lan'i:'ln (cataract) L u~u 
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