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Ab3™Nrac™:

basein on nuteroms 3™lles, N Va5 been e5lablSWein Lal 1V/e leaitlng role In
e I7Ieye!0pTen1 ol clironlc naTage 1o 1Me alrtay5, along MVH yiolaiion5 ol
1ttmnologlca! reacfylly, belongs 1o Tucocllary 1nmsulTiclency anii 15
cHaranenreg by clange5 1n 1/e broncllla! 1ree, T1cK are accoTpanleii by a
ytolaion ol 1/le 5ecrelary lunclion ol 1/e broncl. M 1Me 5ate WUTe,
Torpholrnnclona! M150r"er5 nalvral ly occur, prltarlly in Le eplela! layer ol
1Ve bronclla! 1ree. 1n 1Me Tork5 ol tany aulMor5, U 15 tllcaleg 1l 1n
coninlllon5 of cHrotc 1nMatTallon in 1Me epWeluT Lere are ylo'allon5 ol
regenerallye ablWy, cell prorerallon anii LUMMerenlaiion, mHioH play5 an
|tporlanl role T naTtage lo Tucocllary clearance ani, a5 a coneguence, n
ytolavion ol /e prolecWye M'vncKon ol 1Me reSplralory 5y5leT.

ne~plle nuteron5 5umiile5 ol e reSplralory organ5 1n pallenl5 m/H Mlabele5
Telln5, 1Me Vlala oblalneii are conlra</Iclory. 1n 1e 1Veralure ayallable 1o w5,
no <elalle< TorpWoTtelrilc 51u<y ol We eplVela!l 1mrp ol LWe loTer alrtay5 In
<labele5 Te!!ins Mab been Fomn<. 1n recen! year5, Tore an< Tore aienlon
Va5 been paii 1o 1Me problet ol clronlc ob5lrucllye pulTtonary <l15eabe
(COPI4) 1n <labele5. TW15 15 <ue nol only 1o 1Me 1ncreaSe 11 TorbKWy, bul al5o
1o 1Me MIgM Torla!Wy rale 1n pallenl5 mUH 1115 <15eabe. To <ale, COPi 15 an
exfretely 5Serlovn5 Te<toa! an< 5ocla! probler.

Keyworina: TorpHoluncinona! cange5, broncMlal a”~LTa, 5yTpEoTS ol conall, T<wbErlal THalaion Harar<5

MHen exatlnlng blop51e5, nol &ll palliologlcal
5105 ol <aTtage 1o e EP ol e alraayS can be nse<
lor <lagno515. i Tta5 loun< 1Mal al /e leel ol 1Me
lobular an< 5egrenla! broncl, 1Mere 15a greal S1tllarlty
MWH cHange5 1n EP 1n yarlomnS cHroTc 1vna palloloay.

TWe <eyelopTtenl ol pronowunce<
Torpholfnnciona! clhange5 1 LWe 1ungb, canbe<
pritarlly by lobacco 5toklng, alTecl5 1Me lNortallon ol
1/e <15eabe. TWe Te<lcal a”pei Ve5 1n e nalvre ol /e
pall/ologlca!l proce55 1 COPK, TWlc con51515 1n
1nlattalon T 1Me T1all ol 1WMe bronclla! lree, 1
parencWyTa ol LWe 1vngb an< pultonary ye55e!5, mLLcH
canno! be 1lreale< a5 SucceSS5Mnlly mAH  anid-
1nlMlatralory <rugb a5 W occur5 mVH bronckla! aSLiTa.
1n 1Ve courbe ol Le <15ea5e, 1rreyerSlble cange5 occur
on We parl ol alcoTponenii ol /e reSplralory 5y51er,
MHioH al50 canSe 155 elTeckye lrealtenl. 1n a<<lllon,
115 pallology 15 cMaraclerlre< by 1Vle pre”ence ol
5y5letlc elTecls5, 1Ve approacl 1o correckon ol TiAlcK
<|Ter5MroT 1WMal ol olMer 1vng <15ea5eb.

TWe 1ncl<ence ol COPIi 15 Mg/, 1Me nuTber ol
paiienin MUH 1115 <l15eabe 15 51gnilicanlly MigMer 1/an
reglSlere< 11 oulpardienl 1n51on5 1n <labels.

Ynrorlvnalely, COPIi 15 To5Wy <lagnoSe< In Nee laler
5lapge5 ol 1/e <15eabe. Pallenl5 mWH COPiA Maye lorng,
conSKere< 1MetSelye5 Weallly people, an< 1Me
S5yTploTt5 of coual, 5Spulut Separallon an< 1e
appearance ol 5Morlne55 ol breall <wurlng exera™e
(early 5lane5 ol 1/e <15eabe) are explalne< by 5o0Te
olller rea5on5.

JAccor<lnpg 1o 5lal5Ac5:

- We preyalence o COPii 17 1/e Tor!< 1n people
oyer 40 year5 ol age 15 np 1o 10%;

- a5 ol 2002, 1Vere Tere aboul 600 T lon COPW
palenl5 T 1lMe Torl<;

- COPI4 15 ol'ken nol <lagnoSe< - only 25-30% ol
ca5e5 are <elecle< In Europe an< 1/e Y5/,

- COPi4 alTecl5 Tore Wan 16 TAWon Pub5lans;

- lWe preyalence ol COPin 15 5lea<Wly lncrea51ng,
an< ntoTten TucH abler 1Man In ten;

- accoriitg 1o 1/ preyalence, COPii 15 1/e MovrbiA
canSe ol <ealll alker car<loyaScular palllology, 1vng
cancer an< cerebral! ya5cu'!ar <15ea5e5;

- COPIA 15 We only lea<lng cambe of <eall], Lle
preyalence ol TM1cl 15 Slea<Wy lncreaSlng,
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- T 1/e 19905, COPi rankein 511 atonpg 1Me
camse3 ol iealll Torliitliie anii 414 T lieyelopeii
covnlrles;

- 200-300 Llon™anii people WMle TroT COPI
anmvally n Europe anin 2.74 tAlon people 1n /e Torlii
(2000);

- by 2020, COPi1 ML lake 1Me 3rit place aTtonpg,
e can5e5 ol iealll anii leaii 10 4.7 Tllion ealls
per year.

P15k Faclor5 For COPIi are recurren! nlrecllon ol
LLle re5plralory 1racl, WNyperreaclylLly ol Lle reSplralory
lracl, rpalen lung aromll anin ineyeloptenl, genelc
prenl5po5llon, ThkMSlnal — 1nMalallon  Wararinb, alr
poAnlAon, lom 5oclo-econotlc leyel Bul 1Me T051
|Tporlanl role in 1Me iieyelopTenl anin progre55lon ol
1Vle N15ea5e 15 playein by 5Toklng.

COPii 15 an 1nllattalory Wi5eabe, MHIle
Tacropllage”™ anii neulropAls, a5 mell a5 Cin8+ T
lytplocyle5, TaTly parlclpale In 1Me ieyeloptenl ol
1Me 1nllatralory proce55. OF 1He 1nrlarralory
Telilalor5 cMaraclerl5Mc of COPin are levkolrlene B4 anii
Tlerlenkt 8. T 15 ine 1o /e WllTerence belteen
COP1 anit broncMla! a51UTa, 1 TM1cU Le cUaraclerl5ic
1nMlartalory cell5 are eo5topHMS anihi CP-4+ T
lytplocyle5, anit  1nllaTttalory Telilalor5 are
levkolrlene 4, 1nlerlevkln5 4 anii 5. In COPIK, e
claracleri5SMc TorpMologlca! con5eanence5 ol
1nr'atrallon are epUela! Telaplabla anii 1/e
neyeloptenl ol 5cleroMc cHange5 1 1Me bronchlal will,
anin 1 broncMlal ab5lUta - (e™pguataiion ol 1M/e
epeluT anin Wickenlng ol 1/le babeTtenl TeTbrane.
Al50, 11 COPii, a nuTber ol 1nllattalory Teilalor5
MWH 5y5leTio elTecl5 are 150laleii (For exatple, lutor
necro515 Maclor alpla) T ilabeleb.

n 15 1tporlanl lo eTpMa5ire 1Mal oxlitallye 51re55
play5 an 1tporlanl role in 1He Mortallon ol ne5lruckye
proce55e5 1 e lvng WUS5ue, parliclpalng nol only in e
pallogene515 ol 1/e 15ea5e, bl al50 HayTtpg a 5y5letic
elTecl.

TWu5, Trlattalory change5 leait 1o change5 T
1Ve 1all ol We bronclla! 1ree, TM1cK are can5Se( by Lle
pallologlca! aclon ol THalein WaTtaglng [laclor5 anii
ylolale Tucocllary clearance, clWange 1Ve elaSlic
properiie5 ol 1/le broncl in Le parenchyta ol Ve
1vnab, MHoH leait5 1lo eTply”~eTa, a5 mell a5 In 1Me
pultonary ye55e!5 alTecleit imuring 1nr'attallon.

1nMlatrallon T 1Me reSplralory S5yS5let roT a
palllopHy5t0logtoal polnl ol yleT leail5 1o reyer5lble
(bronclo5pa5T, eieta of 1Me broncMlal TaMW,
ananllallye anii gualllallye ylolallon ol broncllal
5ecrellon, iiynatlc WyperlnMlallon nurlng exercl5e) ani
lrreyer51ble cHanpe5 (5clero515 ol Le broncMlal Ttall,

explralory necline ol 5tall broncl on exMWalalon,
eTpHyNeTa).

Al e 5aTe WUTe, Lle learee ol 5SeyerWy ol
yanou5 cWange5 iillTer5 1n illTerenl palienii. 1n 1M15
regarii, TMen eTpy”~eta anii liebalng 5S/orlne55 ol
brealll cote 1o 1/e lore T 1Me clinlcal plclure, 1Ve
eTpHy5eTalon5 lype ol COPii 15 TaTly nl5MnamlSsiieis,
anii M/H preiiotlnanl 51an3 ol broncMla! lree aTapge
MWH correSponiilng climical Tanlle5lalon5 - broncMal
ob51ruckon, cougll, 5pulnt - bronclllc lype. i 15
recotteniiei 1o Take 1Mebe plMenolype5 1n Lle
M1apno515. COPIi 15 characlerlreii by a 5y5leTio elTec! of
e W15eaSe (unWike bromcMlal a51MTa). THe elTec! of
1lnrlatralory Teiilalor5 ani oxlitalye 51re55 proincl5 15
nol UtWen 1o 1Me 1vng WS5ue. FIr5l ol all, Skelelal
Tnscleb are alTecleid, a5 a res5uM ol TMicK 1Me palen!
105e5 Tn5cle Ta55 anit 51lrenalll, anii Tyocyle5 unitergo
pronounceli iyslroplilc cHange5. TW15 leait5 10 an eyen
arealer re5lrlckon ol pMy5lcal ackylly 1n COPin pallenl5
ne 1o 1Me 1ot anaeroblc 1MreSVolin. Palienii MMH COPiA
are claraclerlreii by a LUgHer M5k ol lraiivre5 anii a
necrea”™e 1n bone (en™y, T1icW 15 iine 1o e elirerly
afe ol paiienii, 5toklng anii a reinceii leyel ol pMysical
aclyLly.

TWe rebul5 ol a relroSpeckye analy515 ol 1Me
Malaba5e ol pallenl5 m/H COPit TWo recelyeii InMaleii
plucocoriico5lerol5 (1CC5) anii /or  bronckoiilalors
5unnebl 1Wial 1Me Mok ol lralivre5 Tay be Tore iuve 1o
1Vle wnifer!ylng reSplralory M15eaSe Lllan 1Ve nSe ol 1CC5.
Abounl 66% ol cOpp palenl5 Tcluiiein In 1Me TOPCU
51uity SulTerein FroT 051eoporo515 or o5leopenla pnor 1o
Inclwslon In 1Me 51umity (accorinlng 1o NeHO crilerla).

In palenl5 MWAH COPIA, chanpge5 T 1Me
cariiloyabcular 5y5let are ol greal 1tporlance. O
cour5e, COPIi 15 a M5k Maclor lor 1Me neyeloptenl ol
yarloun5 15ea5e5 ol 1/e cariiloyabcnlar 5y5let. Al 1Me
5ate WTe, 1e T051 1tporlanl Taclor In 1Ve
neyeloptenl ol COPi1 - 5Toklng 15al50 a M5k faclor ror
/e neyeloptenl ol allero5clerolic yabSeular anin Vearl
natape. TWe lieyeloptenl ol reSplralory lalvre In
5eyere 5lape5 ol COPIi lieyeloptenl 15 lorteii by
cange5 1n Nee rig/Mm I7Iepar1Ten15 MAH 1Ve Mortallon ol
a "pultonary Vearb".

COPi1 1realtenl conb1515 of reiinclng LWe 1tpacl
ol M5k lMaclorb, pntarHy lobacco 5toklng, a5 Tell a5
nrug 1realtenl, reMabMallon TeaSwure5 anii palen!
enncallon. Te 1051 elTecllye Teabure 1o reiince 1/e
5k o COPi progre55lon (eyliience leyel A) 15 5Toklng,
ce55allon.

One ol We 1051 (IMcu coTponenia ol e COPIA
Tanapeten! prograt 15 1Ve 1ncenlye 1o guM 5Toklna.
TWe 1051 elTecye Tello(5 are 1Me conyer”alon ol a
Te(toal prole55lomal, 1Me mnbe ol nlcoMne-5ub51nling,
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<rmas an<
norknplyrine).

nrmgs Mal <Vale 1Me broncll by blocklng Ve
yagn5 nerye receplor5 (cMo'lnolylcs) are auMe
elTeclyely n5e< In 1/le 1realtenl ol broncMlal a51lWTa.
TM5 grovp 1nclu<e5 |pralroplut (alroyenl), Thlc 15
mM<ely wuSe< In e 1realtenl ol cWronlc ob51ruchye
pultonary <15ea5e. 1pralropwT enllanceS an< prolong5
We broncoilaling elTec! ol 5Worl-acking bela-2
anon1515. Bol ol 1Me5e acllye 5Swmb5lance5 relax 1e
51001W Tn5cle5 ol 1Me bronclAla!l 1ree, bul by aciing on
<llTerenl largel5, re”mllng 10 lncreaSe< anlSpaSto<lc
acllon. THe cotblne< <rug bero<vial 15 elTecllye eyen
MAH 1A TIclenl elTec! ol any ol 6 coTponenl5. THe
cotblnallon ol coTpl!etenlary cotponenl5 take5 U
po551ble 1o oblaln a pronounce< broncKo!ylAc elTec!
TWen wblng a <o5e ol plenolero! 1mce a5 lot a5 In
berolllek H (50 Tca), TWich re<uce5 /e Vikelooir ol
cotplhcallon”™ 1o a T1nlTunT: 5l<e elTecl5 are exkretely
1n51amiMcanl an< occur Tatly MUAH an oyer<oSe ol Lle
<rug.

TWe “en™lylly ol bronclla! M-cMollnerglc
receplor5 <oe5 nol meaken MVH age, 1icK allo”™5 Le
ns5e ol clo'lnolyc5 1 el<erly COPi  palenis.
Onclo'lnerglc <rmp5 (alropte, |pralropluT broTie
an< oxylroplut broTiie) 1nleracl m/H all 1Mree lype5 ol
TnScarlnic receplor5. M Le 5ate UTe, T 1Me blocka<e
o M1- an< M3-receplor5 lea<5 1o bronchoiillalion, 1Men
Ve blocka<e ol M2-receplor5, accotpanle< by
|ncreaSe< releabe ol acelylcMollne 1mlo Llle Synaplic clelk,
Tay lo50T1e exken! re<uce 1/e benellclal elTecii ol /e
blocka<e ol po”iiynapiic M3-receplorb.

In recen! year5, We long-acing M-cMo!lnolyMc
Molroplnt broTtiie (5pTya), TMic 15 a gmalernary
atTToTuT coTpoun< 51tllar In chetlca! 51lruclure 1o
|pralroplnt broTtKe, Va5 been m<ely wbe< 1n clinical
praciice. Bol/ <rugb are praclically nol ab5orbe<
1ronag 1/e TuconS Tetbrane ol e oropMarynx an<
rebplralory lracl an< are cMaraclerlre< by 151aTl|canl
ora! bloayallabl!y, TW1cWM exp!aln3 1Mle abS5Sence or
Tlnlrta! Treguency an< 5Seyerlly ol 5y5letlc
aniicHoHnerak elTecl5 Then 1Mey are THale<. 5pirlya
Va5 a wnlgye kTeic 5Selecylly M/H a pre<otlnanl
e[Tei on M1- an< M3-receplor5. THe <rug
<eton5lrale5 a cotparably LopH <earee ol alJinlAy or
al 1ype5 ol Tubcarlnlc receplor5, Woteyer, 1Me
<155oclallon ol 1Me <rmg mH M1- an< e5pecla!ly m/H
M3-receplor5 1551anlilcanlly 51ote< <omn, T1cK can5e5
a prolonge< blocka<e ol clo!1lnerglc
bronchocon51riclon. On LWe conlrary, /e <1550clalion ol
nolropwt MWH M2 receplor5 15 51gnillcanily aSler,
T1ck 5nppe515 e kTeic Seleckylly ol e <rug,

anl<epreb5anl15s (buproplon an<

THwW5, a5 a re5ul ol 51lu<ytg 1Me TtorpMologlcal
an< TorpWlotelrlc parateler5 ol 1/le epieHnT of Le
bronckla! Tuco5a, Te lNoun< a ytolavon ol 1Ve 5lruclvral
baTter ol /e Tuco5a ol We loter alrray5 In 1/Me lort
of a <ecreabe In OPEP, w™mHwoH 1n<lcales 1/e
pre<otlnance ol alropWic lran5rortallon5 in e arovp
ol ral5 M/H E5i1. 1n a<<llon, 1 1/e group ol ral5 m/H
E5ii, Te <lagnoSe< a <ecreabe In E5P, mllcH 1tplles a
<ecrea5e In pMyslca! proleclye Naclor5 1n 1e lNorT of a
<ecreaSe In Tucu5 5Secrelon by 5Secrelory cell5 ol 1Me

broncilal 11ming,
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