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To nuaywijoio oro dofua: "Hobe 1 koa Tov,

Nikn F'ewpydrou-lNamaycwpyiou

5n Nveupovohoyikn KAk N.N.0.A “H Zwmpia”

NEEEIG KAE181G: payviiolo, BpoyXiK6 GoBpa, Bpoy-
XIKI UTIEPAVTIOPACTIKOTNTA.

210 OOV TEVY0G TOV TtEQLodov “TIvevumyv” dnpootevetol ) uehém
10V Z€pPa E., Aovnidn Z. xow ovv. and 10 401 TENA ue titho “H Enidoa-
on mg Aoxwaoiog IpoxMoews ue Iotapivy ota Exineda tov Moyvn-
olov otov 06 »aw Ta. EguBpoxtttapa”. H pehétn etvou evdiagpépovoa
20U PEQEL 0TV EMANVLXY ErouQITTOL TO BE 0L TG EEGQTNONG TwV LoD
TRV OUUTTORATOV OTT6 TOL LGVTOL Loy violov.

2 dieBvn BipAoyoapio dnuootevovton xotd dlooTiuoto LeLETES R
dpBpa oyeTind pe ™ onuaoic Tov Wovimv poyvnoiov (Mg?*) oto dobua.
H pewwpévn modohmpym poryvnoiov gaiveton 6t ouvoudleton pe dudpopeg
nvevuovirég madioeis v aviiBeto, n avEnuévn mpdoym tailet eve-
YETIRO QOLO OTNV TIVEVUOVIXY AELTOVQYIOL ROIL TN POOYY XY VITEQOAVTLOQOL-
OTGTNTAL TV AOBUOTRAOV 0oBEVAHV,

To poryviioro eivar avtogedmtixni ovoia wov amotelel ovoTaTins dio-
POV TEOPHV OIS TaL PEOUTAL ®aut T Aaryovixd. H oy€on e toopiig pe
™ datjonom xahis vyeiog dev yoeldleton Wiaitepn emonuavo, dedo-
UEVou 6L, oBnueQLvAs eiva o fopPadlopnds amd To péoo pallirig evn-
UEQMONG €L TS OVOTOONG TV OV VA TQOOAAUPAVOUEVOV TOOPOV. AMACL
AVTLOEELOWTIXG OVOTATIRA TWV TEOPWV Elvau To 0eMvLo, ot frrapives C,
A nou E mov emiong mailCovv 06ho oy mafoyEvera vow v €viaon Tov
OVUTTOUATMV TOV OTOPQUXTIXWY TVEVUOVOTIAOELDV .

O emuohaopdg Tov doduarog €xel maovotdoet dieBvag Beapatin
avENom to tehevtaio 15 xodvia xan wg Evag Baotrig ATLOAOYIROS TaQd-
YOV OVOPEQETOL O TOATTOS COMG OTLS AVOTTTUYUEVES Y MOES TOV “duTiron”
roltiopov. H dlatoogi] 1ov ®otoirmy autdv Tmv xmewv evOexoueva
TEQULOUPAVEL MYDTEQD (POETKA PEOUVTOL RalL MY VIR, UE CTTOTELEOUCL
avENOM ™S evauodnoiag ota eLomvedpeva AALeQYLOYOVA UECK UEIMONS
G TEOOMYNG AVTLOEELOWTLXWY OVOLDV'.

Ewdwad omv mepimtmon tov poryvnoiov, To evOLapEQov, ¢ TQog Tov
106m0 dpdong, eondletan oty onpacio twv Mgt ot gUBuon Tov Tévovu
TOV LELWV LULRWV VAV TOV BEOYYWY ROL TOV TGVOU TV TVEVUOVIXMYV 0L~
velov. Emmiéov, ta iévia Mg paiveton 6t emdootv xow 0g GALOVS Tvev-
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LOVIKOUC OYNUOATIOWOUS KOl OVOTES KO UNYOVIOUOVC,
6mwg o evoobiho, TV EMpAVELOIQOTIRI OVOTaL, TOL
emOnMaxd xittapo tomov 11, v evepyomoinonon twv
UOLOTORVTTAQMV 1.4 Evivmmon mpoxahel n younir me-
oLexTrOTNTO. 08 Mg** TV TVEVUOVIXADV CLOTNOLOKMDV
AVTTAQMYV TTOV (0MG X0BLOTA TOV TVEUROVE EVAAWTO OF
uetmuévn medohnym Mgt and mv tpoqi*.

H duvapni ovvégyie Mg** xaw aofeotiov (Ca*t)
elvau onpovTixvn yuo v vevpovir Aettovpyla. O me-
0LoELoUAE Tov Mg?* awEdver ) dpdom tov Ca®* eva) avtt-
Bétmg, N meplooewa paryvnoiov deouevel 10 0oBEoTLO’.
Avtég oL aMNAETOQAOELS EVOIL ONUOVTIRES YLOL TOV TIVEV-
uova, Lot 1 evdoxrvTTdoLa €(0080S TWV LGVTWVY CoPe-
otiov amotelel To Evovopa yLo ™) dOOTNELOTOMON
TOV QAEYUOVOOIMY RUTTAQMV KO T OVOTALOT TWV [i-
AV VAV TOV POOYY0OV, RATAOTAOELS TOV OTOTEAOVV
10 afoyeveTind vroPaboo Tov dobuarog. Emouévog,
1 dwarapayy e avaroylog Mg*t/Ca** eivaw duvatdv
va. dNpoveyNoeL aoBUOTG CUUTTOUOTA.

Av zaw oo tov €heyyo g EhMheryme Mg** yonowo-
TToLoUVTOL TaL ETTTEdQ TOV PoryvNoiov 0Tov 000 TOU O~
LOTOG, TO EVOORUTTAQLO UOyVYOLO UTTOQEL VL ELVOLL UELM-
UEvo mad TV VITaQEN QUOLOLOYLXEY TIUEY OTOV 0Q0.
Avtd mBavag ogelhetar oty duvatdmTo TEOCUQUO-
V1S TOV 0QYOVIOUOU OTY) UELOUEVY) TOOOM YN ONUCVTL-
%OV CLOTOTLXAY Y10, T Aertovyia Tov. T'ar Topddery-
[0, OL VEQQEOL OUYXQUTOUV OTOTEAEOUOTLRA TO UOLYVY-
Ol0 %0 1] aoEEAENOY Tov aEdvel amd 25% oe 75%
dtav meQLoQiteTal 1 TOOGTNG TOV UotyvNoiov TG TQO-
@G, EVO TO. 00TA TOV OXELETOV YONOLUEVOVY MG OLTTO-
. Avaioyou unyoviopol VITdEyouy xou yio. GAAES
ovoiec’.

Ty dwepod avdueoa oty evooxruTtdoLe xon eEm-
RUTTAQLOL OUYXEVTOWOT) TOV LOyVNOTtoU TOVICEL ®au 1) Ue-
A Tov ZEpPa xon ovv. 010 Tadv Tevyog (o€h. 183).
To evdonvttdolo Mg** tav epubporuttdomy peldom-
ne onpavurd (p<0.001) petd m Pooyywry modxinon
UE LOTaUIVY, VO EXEVO TOV 000U TORERELVE 0TABEQO.
O ovyypagelc Bewpovv ot N awtlior g pelwong Tov
eVOORUTTOQIOV Horyvnotov 1tav o Boyydomaouog Tov
meoxhjOnxre amd TV eniOQOON TS LOTAUIVNG RO VTTO-
B€touv 611, 0 0QYAVIORAS 0TV TEOOTAOELD TOV VO TTE-
QL0Qi0EL T PROoYYOoTOONO, ¥iviTomotel Mgt amd Ta
wittapa (armobireg) Tov 0pov Tov alpatog. o to Adyo
aUTO VTAQYEL UELMON UOVO TOU EVOORUTTCQIOV oty
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olov. Avt 1 droym amotehel pua evilagpépovoa Tpo-
1001 OV YeldLeTan TeQauTéQm drepevvon.

ZUUQWVOL [E TO AVOTEQW, TOL AAATO, TOV Ueryviotov
Ba uropovoay va Exouy T SuvaTdTTe, RUTOTLY EUTTE-
OLOTATWUEVOV EAEYYOV, VO E(vaLL YOO 0T BeQaue ot
Tov Gobuaros. Oumg, N yoeriymon MgSO, ywa Bepa-
neVTKoUs oxomols 0to AoBNa TOQAUEVEL ULAEYO-
uevn. H mpdytn avagopd mg pooyyodiaotaitinis dod-
ong Tov poyvnotov €ywve amd toug Rossello xou Pla to
1936°. Anté t6te €x0uv yivel AMyeg amdATO TERUNQLD-
WEVES UEAETES oL O AQLOUOS TWV OTOUWY TTOU OUUUE-
Telyav Nrav wxeog. Mapdha avtd, n tdon mov diauo-
avetar eivan Betiny: H yoprynom evdopheing Oeti-
®ov poyvnoiov (MgSO, - 25mg/kg/wpa) g moudLd pe
0EU dobua elye wg amotéheoua feitinon Tov fooyyo-
ondopov oty uerétn twv Ciarallo zow ovv. 19967, Gtav
xoonyOnxe petrd emovohapfavopeves déoeig B -die-
YEQTMV. AvALoyN NTaY %o 1) 0QA0Y TOV ELOTVEOUEVO
MgSO, og dropo 12-60 yoévev pe aoBpotind moQosu-
OO %O TO TOTEAEONE QUTO dEV 1Toy onuovTLrd dLo-
(OQETLXG atd T ORAON TG ELOTVEOUEVNS CaABOVTa-
uong®.

Paiveron 6m n dpdon Tov MgSO, a&wohoyeitou me-
0L000TEQOD %OTA TY) OLAQRELOL TOV 0loBUOTIROV TAQOEL-
opov. O Bloch H, Silvermann R xou ovv. 1995, o€ pe-
Lém Toug oto meplodixé CHEST oyetind pe v evdo-
rEPLa xooriymon MgSO, oe 08V dobua, avapggovy
6 T dhata Tov paryvnotov fertimoay to foyydoma-
opo TV aoBevav e 0EU cofapd dobua ahhd dev vjtay
amoteheopatind otovg aoBevels pe pérplo dobua. Ot
Aoyou dev elvau yvwotol. [TiBavag oL aoBuatxol pe co-
Pad o0&V dobua vor unv avtidovv TAEoV avomomTL-
. otovg B -OeyEpreg. Zmy mepimtmon v, To MgSO,
doWVTag HECW SLOPOQETIROY UNYOVLOUOY otd TOUG -
dieyéptec, umopel va PeAtinoel TeQauTéQw TOV POY-
yoomaouo. To amotéheopa Sumg avto dev eiva, (owg,
duvatd va pavel 0to uétglo dodua ov N xoTavalo-
on B,-OteyeoTadv dev elvan vymAr. Zmv meplmtwon avt,
eivar mbave, n avomomTiny amdvImon otoug f,-Ote-
Y€QTES, TOV €iva oL TAEOV onuavTirol UEYOL OTLYWIS
PoOYY0OLOTOATIROL TORAYOVTES, VO UMV ETLTOETEL TNV
eugpdvion mg dpdong Tov MgSO,.

Zvumepaopoanxnd, Bo N0ela va Tovicm Ot ToMES
Bepamevtinéc mapepfdoels 0to aobua Exovv doxiuo-
o0&l naw oL TEQLOOATEQES YORAXTNOICOVTAL OTd AoyL-
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%0 mofoyevetnd vrofadoo xan BeTin egyaomolom
tenunoimon. H Bepamevtiny yooriynon wovimv paryvn-
otov avijxel oty ratnyopia ovty. Eivon dpwg yvooto
6u e in vitro aotehé oparta dev ovpfadiCovv amaoa-
THTog e Tig in vivo dramotdoets. “Etot, péyols n pek-
Tiwon Tov eoyyoordopov ue t xoeynon MgSO, va
unv emOEYETOUL AVTLOOIOELS, BEMEOTVUE aTOITWG ETTL-
Pepinuévn om Bepameio Tov dobBuatog ™V dvev mo-
0EXXAMOEWV OUIUORQMON Ue TIG VITdyovoeg AteBvelg
Odnyles v v Avtiuetdmion xor Ogpameio Tov
AoBuaroc.
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‘Apbepo Zivratne

Aoxyuaaies moonigong Pijyo.

Xdpn MmTodkou

ErupeAntpla A', 4n MNveupovoloyikn KAwvik NNOA

NEEe1g-kAe1d1d: Aokipaoia mpokAnang, prixag

Yrdoyovv moAhol mapdyovieg mov €youv yonotpuomotnOel yio v
nedxinon Pipxa oe avBpwmovg xow oe meauatolmwa. H emhoy tov
Pnyoydvov mapdyovra oto mapeAOV fTav eumtelQurl} alhd 0 TEOTOG
dodong tToug gaivetan T vo EexabaileTor xou 1 OLpOQETIRY TOUS
entdp0oN 0TOVS coBNTXOUS VTodoyEig aEtomotelTal yio Thv avordhv-
YN VEOV OVTLPNYLREY POOUAKOV.

To #1tEd 05V ®ou N onpaiioivn €xouvy yonotpuomoBei TeQLo0dTEQO
ol ®dOe AAAO TOAYOVTOL RO EXOUV HETAEY TOUS UEYALES OUOLOTNTES
av zow 1 ropaioivy Teoxakel Priya ov avaotéhetal SuoxoldTeQa 1o
TEORAAEL ToVPUAE(D 08 TTO0OO0TO YAUNAWTEQO OF OYEOT UE TO KLTOLXO
o&v!,

H zopaioivn pd péom exhextnic exmolmong evog vromhnBuopou
2EVIQOUCAmV vadv. TTodhot amtd avtovg Toug vevpwveg eivon iveg C. Ze
UTTOQRG ETITEDO, EVEQYOTOLOVVTOL ROVAMOL ROTLOVIOV UE OTOTEAE-
oua €{00d0 1Vt aofeotiov xoun aehevBEpmwon vevpomemtdinv. Extdg
Ouwg oo TV TEOxANoN Prixo @alvetar 0Tl N Xopaioiv TEORAAEL oL
0001} aENOM T avTioTaoNS TOV 0EQyYdV. EvOopAéPua yoorynon
HOQQIVNG HELWVEL TOV Brjx0l ®ow UETATOMCEL TV ROUTUAY ddong-omd-
vinong mog ta deEud. AvtiBeta, xoo1ynon Aydtego otafepmv omoeL-
OV peLvel Tov aptBud Twv erelcodimy Tov Priya xwolg va uetatomiCe-
Tou M roumuAn’. H dpdon twv omogdav elvou mbavd xeviowry, eve 1)
YOONYNON TOTUXRMOV avouoOnTivady Ogv qaiveton vo ammooofet tov Py,
YeYOVOS ov vmodewmvieL 6Tl oL vTodoyeig Tov Prixa mov epeBiovran
amd my ronpaiotvn edpdlovran mepipepird. H yopriynon B, dieyeotav 1
vedoyomuilng dev mpootatevel amd Tov Priyo TOV TEOXUAOVUEVO Ot
™IV ropoioivy’.

To ntord 08 €xeL yonowwomomBet evpéws yLo mdxAnom Priya. Extog
10V Prixa moorahel mapodind (drapreiog wxpdteong tov 1 Aemtov) Pooy-
yoomaouo, ®vimg oe aobevels pe dobua, xoovia fooyyimdo rat mEo-
opatn Aotuwsn Tov avamvevotzou. H yopiynon atpomivig mowv o vy
TEO®AN 0N avaoTéEMEL TO PROYYOOTaOUO MG Gyt TOV Priye. Ze vyLeic, To
TG 0€ €LoTVOES dev petafdlher v dudueto Tov aepaywyav. It
QOUOTALWOL TTOV EXTEOMRAY O€ RATVE TOLYAQMV Ely v PELDUEVO 0vdS Prixa
oG apeTaPAnT amdvmon 6o0ov agod 0T PEOYY00VOTAOTIXY Qo
1OV %1TEoV'. O Pry0g 0 TEORUAOUUEVOS OO TO KITOLXG OVOLOTEALETOL [UE
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0. ®owvd avuuBnyd. O B, dieygpteg €xouv avaPmyunn
doaotnoLdtTa 0to iy TOV TEORALOVUEVO OO TO %L~
TOWO ow THAVOLOYELTOL 1) TTQOXAAOUUEVY 0TS CUTOUG
ueimon mg dwaepatdmrag oto evoodiho 1 ota emn-
Momd #0TTO0a, 1) VALOTOMY TG EXXOLONG LECOACPTAIV,
n Pektioon g Prevvorgooowtis ®aBaons, eva Oev
aiveTon v vtdpyeL dueon dpdom ot vevpmon Twv
agpaywydv. H vedoyomuiin xou 6yt to sodium chrom-
oglycate og oxvMd PeLveL TO Prixo TOV TEOXAAOUUEVO
a7td ®TEWG OV,

Ta drohdparo youmhav yAwootywv elvon Avydte-
00 otafeQoti PNy 0YOVOL TORAYOVTES QTG TO KITOLKO OEY
%OL O UNYAVIOUGS TTOV TTRoxahovv Prjxa elvow pdrhov
adLeVrEIVIoTog, paiveton de 0Tl TEOXALETOL UECM THG
dleyepong Twv eeBLOTIRAY VITOdOYEWY OTO AdQUYYQL.
EniBeon drahvpdrmv yaumhaov yhmorovymy oto Adouy-
YO VEQLQMV OXUALWY TTQOROAEL ATTVOLOL, EVE GTALV TOL TTEL-
0aUaTOCmo. MELUAOOLY, OL (Lol VITOdOYEIS aTavTOoUV
evo oL dmvoleg eEagaviCovian’. H andvinon oyetile-
ToL e To eminedo ™G ouveidnong €tol dote dmvoleg
VoL EUQPOVICOVTOL OF OVOLOONTOTOUEVOL TTELQOUATOTMOL
xau Prixog oe Coa oe eypnyopon. AviiBeta pe mv xo-
Yaiolvn, dev paivetan ot dpovv otig iveg C o ue de-
dopéveg aTES TIC dLapoES eENYErTaL 1) TEOPUAOXTL-
%1} Y100 TO Py dQAON TV TOTURMDV OVOLoONTIROY GO0V
oA TCL SLHATHOITOL YOUNADV YADELOUYMV RO OYL TV
ronpaiioivy'. Mehéteg oe opddeg minBuoumv €delEav
GTL OL Yuvareg eival o gvaionteg ommd Toug Avopeg
600V 0oed otV TEARANoN Tov Prixa we doahipoto
Younhadv yhoorotymv’. H mapatijonon ovty moooreé-
WITEL %OLL OE GUYVOTEQN EUPAVLON Priy et OE YUVaLirES UETA
YOOVLOL MY VOLOTOAE MV TOU UETATOETTLXOU EVCUUOV.
O Prjxag o mooxahoipevog amd dtoAipato KUy
LOVTOV YAwEov avaoTEMETOL OTTG TV (POVQOCENIdN
TOV AVOLOTEMAEL TN UETAPOQOA LOVTWV YAwQIOV OTOL ETTL-
nhard xitropad,

Ou mpootayhavdiveg €xovv emiong yonowwomowm el
YL0L TV TEORANOM Piixa av %o 1) Py oydvog Toug dod-
on dev €xel Moo avahuBel xow 1 Y10M TOVGS TTEQLO-
oleton amd ™V medxrAnon tayveuiasiog. Iaod ™y
mowriAn dpdomn toug oTg heleg puirég (veg, oL mooTa-
yhavdives PGE, »ou PGF,, €xovv molMamhdoio fnyo-
Y6vo dpdon amd to vTEwrd o0&V, Téhog, ue Tig ®Aaot-
*€S Pyoydvoug ovoleg ouyxrpiBnxe 1 peoLvpeQTOE-
Vi), N omola etva epeBloTxi} ovola Yo TLg amoMEeLg
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TV ooturav vevpwv. Boébnxe ot eivan dpaotix
0¢€ YOUNAGTEQES OUYHEVTOWOELS OO TO KLTOLXO OV %o
v ropaioivi’.

Katd ) yvoun pov, amd Tig ovoieg mov yonoLuo-
TOLOUVTOL Y10l TLG dorpaoieg modxinong Prixa, n »a-
Yaiolvn elval TEOTLUNTED KA YLOTE 1) VEVQOPAQUAKO-
Loyl g €xel dievruvioBel xahitepa oAhd xau yLoTt
N TavLAaEio oupupaivel oTavIGTEQM [E TN XY ON THG.
e moaxTIO emimedo, eivan xoAiteQa avexrty dedopé-
VOU OTL eve) ouvodevetal amd atofnpa xavoov dev
mpoxalel pauyyitda 1 Aaguyyitida. Avtibeta, To %i-
OO 08U moorahel aloOnua Tviynov xow umwoel vo
yoonynOel pévo pe amhég €L0TVOES.

SV ol evdlapépovoa peré) Tov Bhaotol zow
Lockhard mov dnpootetetar oto mapdy tevyog (o€h.
190), diepevvdron n oxgon Prixa xow amdpEAENS avd-
LLEDO. O ROTVIOTES, W) ROTTVLOTES HOL TEQLOTOOLOROUS
ROTVIOTES PETA OO EL0TTVON ®LTELKOU 0EE0C. Agv Poé-
Bnxe ovoy€tion avdpeoa oTg OV0 OVTVORACOTIRES
QITAVTIOELS, EVH Ol TEQLOTOOLOKOT ROTVIOTES TTOQOV-
otaav vymAdTtepo ovdo Prixa oe OYEON e TOVG OVOTH-
UOTRAS RATTVIEOVTES RO TOUG UM ROTVIOTEC.

To eodmpa g oxéong Prixa-andpoatng 1j friya-
Pooyyric VITEQUVTIOQUOTIROTNTOS EXEL OTOLOYOMOEL
ETOVELMUUEVE 0ERETOVS EQEVVNTES. ZTNV TEOOTAOELOL
vo eEetaobel 1 oxéon avdueoo oty BOYYXY VITEQQ-
VILOQOOTIXOTNTCL KO TNV OTTAVTNOY OO SN 0YOVaL €QE-
Blopara, evaobnromouiBnxray TELRANOTALOO O avTL-
YOVO CLoRAQIOWY RO, EXTOS QTG THY AVAUEVOUEVT -
Enon ™c Pooyyirng vrepavtidpaonxrdmrag, 08V To-
oatnENONxe aiENOoN Tov Prixo WETA 0TS ELOTVOT] KLTQL-
70U 0E€0g 1] xamvou torydomv'’. Xe moudid téhog, dev
damotonre oyxéon avdueoo oy andvinon oe Pn-
YOYOVa €0EOIOUOTO %alL OTOV BQOYXORVITLXG TOVO'.

Ané tov Karlsson'? mBavohoyOnre 1 UmaoEn vito-
i Buopdv v wov C mov evBivovrol Yo dLopoQeTL-
%4 avrovorhaotird 6mog Prixa, drvola 1j fooyydomna-
opo. HvrdBeon oty droetumadveton 1o omd tovg Bha-
o016 »ow Lockhart ot ovlimon twv aroteleoudtwv
TOVG. Xe GAMY uerét, ) mGxANON pe it o0&V dev
nEordAeoe PRoyySomaopo 08 aoBuoTrovs xow o€ Uy
atomxovs xamviotég ue XAIT nou ovte magatnfnxe
dapopd otov 0vds Tou Prixa avdueca otig dVo oud-
deg, mapd. ™ OLaopd omy agyri FEV, nowmyv PC20°.
[Mpdopara dromotmbnxre 6Tl 0obeveic pe Yo dobua
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elyav maeopolo ovds Prixe 0To ®ITEWXG 0LV Ue un
aoBuatroic xot 61t 0 0vdAS Tov Priya dev oyetieton
L€ TNV OTAVTNOY 0TI UETOLOMIVY 1] TO BOOLXO TOVO TWV
Aelwv pumov wvav twv fedyymv. Ou mepiotaotaxol
XOTVIOTES lyav VnAGTeQO 0VdS Priyar atd ToVS %a-
TVIOTEG, evonua tOto ue ™) puerétn twv Bhaotov xow
Lockhart wov dnuooteveton 0to mapdv tevyog. Ze mot-
houdteon peré, petd oo maQATETOUEVY EXOEON TEL-
QOUATOCOMY OF RATVO TOLYAQOV, Tapatnefnxe av-
Enon g amdvinong oto %TEurd 08U ®aL TV Roaioi-
Vi) 600V 0pod Tov Prixa., eva N Pnyoydvog dpdon Tov
dLov Tov namvov dev petafiidnxe. H avEnuévn avm
amoveTrém o eravilie otadiaxd oe QUOLOAOYIRA
emimeda petd and 3 efdouddec. Alomotmbnre ot To-
oaTETAUEVY EXOEON OE RATVO, EYEL WG ATTOTELEONAL 0LV~
Enuévn mopaymyn 0oV menTdimv mov gvbivo-
vTow yoe v aEnon g evauodnoiog otovg Pnyoyo-
VOUG TAQAYOVTES XWQIG TAQAANAY aiENON ™S avTL-
doaotrdtrag ota fooyyoovomaotind epedioporal,
“E1ot, 0L Y0GVI0L 0ITOpEAXTIROL £XOVV XOUNAGTEQO OVOO
00V 0poQd 0TV TEORANOY Prixat Ue KLTOLRG OEV ROl
Oy pue ronpaiotvn mov mbavd ogeihetan oty dpdon Tov
ROTVOU TWV TOLYAQMV 0TOVS Evaiodntoug 0to ®iTELHd
0Ev vrrodoyeic. To #itouxd 0EV 6pd oTovg £0eBLoTLvOUS
v70d0Y el OV evtomiCovan 0to AdQuyya, TV TOayElD
%0 OTOUG UeYAhovg BOOYXOUS, eVa) 1) xanpaioivy doa
oug {(veg C mov evtomiCovton TEQLPEQLXA. Ze OTOPQOL-
TR0V ROTVIOTES POIVETOL GTL eV COUOTIOLTL KoL
0 ®ATVOS TOVU TOLYAQOV EVATOTIEVTOL O HEVTOLROUG
aeQOymyoUs Gmrov evtomiCovtol xou oL 0eBLOTLXOL VITO-
doyels mov elvon gvaiobntor oto nTEWKG 0&Y. H ha-
QUYYL®Y PAEYUOVY TTOU VTTAQYEL OTOUS TATYOVIES 0TS
XAII mbavov evéyetan, dedopuévou ot emi hauyye-
ATOUNG, ROTAQYETOL O PYOS UETA OO TEORANOY U
UTOWXO 05U oA Oy ue ™V ronpaiotvn. Ztn uehétn twv
Bhaotov row Lockhart 0 ovddg tov Prjyo dev vitav ya-
UNAGTEQOS OTOVG KOTVIOTES OE OYEO0N UE TOUS W] %OL-
TVLOTEG £VA 0TO VMG Toug dev mepuhapufdvovron oobe-
Velg we onpavary amdpoaEn's.

O Py amotele( TO OUYVOTEQO CUUTTWUC TOV OLVOL-
TVELOTXOU OVOTHUOTOG %o 1) TaBoPUOLOA0Y (e TOV Bat
amotehel avuxeipevo pehémg. Ou dorpaoieg modun-
ong Prixa etvan €vo xeYoLuo HECO ®ou WIToEOVV VoL aELo-
momBovv %ot o€ emONUOLOYIRES 1] POOUOROAOYIRES
®rotevvvoelg.
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INTRODUCTION

The principal aim of mechanical ventilation is i) to correct abnormal-
ities in arterial blood gas tension, ii) to maintain alveolar ventilation
whenever the ventilatory pump (composed of the respiratory centres,
motoneurons, respiratory muscles, and nerve afferents to the respiratory
centres) fails, and iii) to assist the respiratory muscles in maintaining al-
veolar ventilation when the neuromuscular drive is normal but the me-
chanical load is in excess relative to the respiratory muscle force generat-
ing capacity. Mechanical ventilators can accomplish these tasks by ad-
justing the minute volume to correct hypercapnia and by treating hypox-
emia with O, supplement. Nevertheless, volume, frequency and timing
of gas delivered to the lungs have important, disease-specific effects on
cardiovascular and respiratory system function.

New technology allowed to program mechanical ventilators to deliver
gas with virtually any pressure or flow profile. Significant advances have
been made in producing mechanical ventilators more responsive to chang-
es in patients ventilatory demands, and monitoring of airway pressure
(Paw), volume, and flow waveforms has been developed to ameliorate
ventilator functioning. Apart from the choice of inspired gas composi-
tion, it is possible to consider two other general aspects of mechanical
ventilation: i) the definition of the machines mechanical output (Venti-
latory mode) in order to either replace or assist the respiratory muscles,
and ii) the means to ensure the machines sensing of the patient’s de-
mand. Moreover, interactions between the patient’s ventilatory pump
and the ventilator’s work have to be taken into account to assess the out-
come of mechanical ventilation. Finally, different syndromes leading to
respiratory failure should require different ventilatory approaches to take
maximum advantage of mechanical ventilation. This chapter will briefly
focus on all these aspects.

DEFINITION OF THE VENTILATORY MODES

The mode of mechanical ventilation is characterized by the shape of
the inspiratory pressure or flow profile and determines whether a patient
can increase tidal volume (VT) or rate through his or her own efforts.
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Volume-preset Mode

In the volume-preset mode, each machine breath is
delivered with the same inspiratory flow-time profile
chosen a priori by the physician. In this mode, V_ is
constant and cannot be modified by the patient’s ef-
fort, since the area under a flow-time curve defines it.
Volume-preset ventilation with constant (square wave)
inspiratory flow is the most used. Different flow-time
profiles, such as sinusoidal inspiratory flow waveforms,
are sometimes used as an alternative to square wave
flow in the hope of reducing the risk of barotrauma.
This belief is based on the fact that peak pressure in the
airways is lower in breaths with flows that decrease with
increasing lung volume than with constant flows.

Four settings define the mechanical output of a ven-
tilator operating in the volume-preset mode: i) the shape
of the inspiratory flow profile, i) V_, iii) machine rate,
and iv) a timing variable in the form of either the inspi-
ration to expiration ratio (I:E ratio), the duty cycle (T /
T,,;) where T, is the inspiratory time and T, is the
total cycle duration, or the T,

Pressure-preset Modes

During pressure-preset ventilation, the ventilator
generates in the airways a predefined pressure (Paw)
during inspiration. The resulting V. and inspiratory flow
profile varies according to the mechanical properties
of the respiratory system and to the strength of the pa-
tient’s inspiratory efforts. Therefore, the stiffer the lungs
or chest wall, or the larger the airway resistance, or the
smaller the patient’s own inspiratory efforts, the small-
erwill be V_. As a consequence, an increase in respira-
tory system workload can lead to a significant fall in
minute ventilation (V ), hypoxemia, and CO, retention,
but, in contrast to volume-preset modes, it does not
predispose the patient to an increased risk of barotrau-
ma. This latter feature explains why pressure-preset
ventilation is gaining popularity in the treatment of
patients with acute lung injury’.

Pressure support ventilation (PSV) and pressure-
controlled ventilation (PCV) are the most widely used
forms of pressure-preset ventilation. During PCV, the
physician sets the machine rate, the inspiratory time,
and thus the L:E ratio. In PSV, switching from inspira-
tion to expiration is linked to inspiratory flow, which in
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turn depends on the impedance of the respiratory sys-
tem as well as the timing and magnitude of inspiratory
muscle pressure output®.

PSV has become a popular weaning mode for adults.
Its popularity is based on the belief that weaning from
mechanical ventilation should be a gradual process and
that the work of unassisted breathing through an en-
dotracheal tube is unreasonably high and could lead to
respiratory muscle failure®. Compared with weaning
using synchronized intermittent mandatory ventilation
(SIMV), during which volume-preset machine breaths
add to spontaneous breaths, PSV is thought to offer
the patient greater autonomy over inspiratory flow, V.,
and inspiratory time*. In the PSV mode, a target pres-
sure is applied to the endotracheal tube, which augments
the innation pressure exerted by the inspiratory mus-
cles (Pmus) on the respiratory system. As the lungs in-
flate, inspiratory flow begins to decline because Paw
and Pmus are opposed by rising elastic recoil forces.
When inspiratory flow reaches a threshold value, the
machine turns to expiration. In most ventilators, the
pressure-time profile during PSV has a square wave
shape. It should be noted that those machines that take
longer to reach the preset pressure plateau provide less
inspiratory support.

Synchronized Intermittent Mandatory Ventilation

During SIMV, the operator (physician, respiratory
therapist) is allowed to set a limited number of volume-
preset breaths that are delivered every minute’. In ad-
dition, the patient is free to breathe spontaneously be-
tween machine breaths or to take breaths assisted with
PSV. Volume-preset breaths are actively triggered by
the patient (see below), that is, ventilator and respira-
tory muscle activities are "synchronised". IMV is an ac-
cepted weaning modality; even a small number of vol-
ume-preset IMV breaths per minute may make the
blood gas tensions look acceptable in patients who oth-
erwise meet criteria for respiratory failure. This even-
ience is likely to occur in patients with small spontane-
ous V_ (<3 ml/kg body weight), in those with sponta-
neous rates of 30 breaths per minute or more, and when
dyspnea and thoracoabdominal paradox indicate an in-
creased respiratory effort’.
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Mandatory Minute Ventilation

Mandatory minute ventilcition (MMV) represent a
backup ventilation for patients undergoing weaning tri-
als in the PSV mode’. The physician determines the
minimum amount of V_ that is to be maintained. When
V_ falls below this target, some ventilators increase pres-
sure support per breath, while others switch automati-
cally to volume-controlled assisted ventilation. Although
MMV is an appealing feature of newer ventilators, its
use has not been tested enough. As an example, no in-
dication exists about the minimum V/_ to deliver. Simi-
larly to IMV with low backup rates, an inappropriately
low MMV setting may also determine acceptable val-
ues of arterial blood gases, but, at the same time, mask
respiratory pump failure.

SIMV and MMV differ from assist-control mode
(AIC) because in the latter all the patient’s inspiratory
efforts are mechanically assisted by delivered breaths
all characterised by either volume- or pressure-preset
mode, depending on the operator choice.

MACHINE’S TRIGGERING MODES

The mechanical ventilation can be either controlled
(controlled mechanical ventilation; CMV) or assisted.
The difference between the two is that with CMV
breaths are machine initiated, whereas with assisted
modalities, the ventilator is triggered by the patient’s
inspiratory efforts; in this case the machine inspiratory
cycle should coincide with patient’s inspiratory phase.
Occasionally, mechanical ventilation is considered as
“controlled” when spontaneous respiratory muscle ac-
tivity has been abolished by mechanical hyperventila-
tion® or by drugs (e.g., sedation and neuromuscular
blockade).

Machine algorithms for detecting patient effort can
be based on the airway pressure signal’. Because the
inspiratory port of ventilators is closed during machine
expiration, any inspiratory effort causes a decrease in
Paw, provided that it starts near the respiratory system
relaxation volume (Vr). When Paw reaches a preset
threshold (usually set 1 to 2 cm H,O below the end-
expiratory pressure setting), the machine switches from
expiration to inspiration. In the presence of dynamic
hyperinflation, the inspiratory muscles must generate
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considerably more pressure than the set airway trigger
pressure before a machine breath is delivered' (see also
below).

Sometimes it is possible to find, especially in older
ventilator models, delays of up (.5 s between the onset
of inspiratory muscles and machine response'’. Sensing
delays are common when the Paw is monitored in the
machine rather than near the patient-ventilator inter-
face. In this case, the ventilator tubing acts as a capaci-
tor, delaying the transmission of pressure from the in-
trathoracic airway to the pressure transducer. Additional
delays can be attributed to dynamic hyperinflation and
physical constraints on the opening and closing of de-
mand valves.

"Flow-by" is another algorithm for detecting patient
effort. During ventilation in the flow-by trigger mode,
a base flow of gas is being delivered to the patient dur-
ing the expiratory as well as the inspiratory phase of the
machine cycle’. Unless the patient makes an inspirato-
ry effort, gas bypasses the endotracheal tube and flows
through the expiratory machine port. In the absence of
patient effort, expiratory flow is equal to inspiratory base
flow. In the presence of an inspiratory effort, gas enters
the patient’s lungs. As a consequence, inspiratory and
expiratory base flow become different, fact that induce
the ventilator to switch phase. Flow triggering has been
shown to reduce the ventilatory workload upon the pa-
tients’ inspiratory muscles compared to traditional pres-
sure-triggered systems. Moreover, application of flow
triggering in mechanically ventilated patients with
chronic obstructive pulmonary disease (COPD) requires
less effort to initiate inspiration and provide a positive
end-expiratory pressure level that is able to unload the
respiratory muscles by reducing PEEPi". With flow trig-
gering higher minute ventilation is also obtained in
COPD patients during the weaning phase'.

PATIENT-VENTILATOR INTERACTION

During CMV, in the absence of any effective mus-
cle action, there is essentially no interaction between
patient and ventilator. On the other hand, during as-
sisted ventilation the respiratory system is simultane-
ously under the influence of two pumps, the patient’s
own (respiratory muscles) and the ventilator; so the
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output of either pump can influence the output of the
other and there is a considerable interaction between
patient and ventilator. In the volume-preset mode, any
inspiratory muscle activity cannot change either the V__
or the timing of the assisted breath, the patient’s effort
being spent to reduce the ventilator effort. By contrast,
in the pressure-preset mode, the inspiratory muscle ac-
tivity increases the alveolar to airway opening pressure
gradient, allowing increases in V.. The amount of this
increase will depend on respiratory mechanics of the
patient, and on the resistive properties of the endotra-
cheal tube and the respiratory circuit. The different in-
terplay between patient’s inspiratory effort and venti-
lator output during volume- and pressure-preset modes
can explain why non sedated patients usually prefer the
latter.

Patient-ventilator interaction is described by the
analysis of: i) the basic relationship between the patient-
generated pressure coupled with the machine-generat-
ed pressure and the inspiratory workload (basic mechan-
ical relation), ii) the effect of patient effort (Pmus) on
ventilator pressure output (Paw), and iii) the effect of
flow, volume and Paw on patient effort.

The basic mechanical relation is given by the equa-
tion of motion":

Pmus + Paw = VxR + Vx E + PEEPi

where V x R = Pres, V x E = Pel, and PEEPi =
intrinsic positive end-expiratory pressure. At any instant,
the forces applied to the respiratory system are the sum
of Pmus and Paw that equal the opposing forces relat-
ed to the resistive and elastic properties of the respira-
tory system. The pressure dissipated against resistance
(Pres) is a function of instantaneous rate of flow. Al-
though this resistive function is often considered as a
constant and identified by a single value (resistance),
representing the pressure required to generate a unit
of flow. The pressure dissipated against the elastic prop-
erties at any instant (Pel) is a function of how respira-
tory volume is far from the relaxation volume of the
respiratory system, and not only of the volume inhaled.
During spontaneous breathing (Paw = 0), the progres-
sive increase in elastic recoil during inspiration is the
result of the inspiratory action of muscles, at the end of
inspiratory effort, expiratory flow must begin. With vol-
ume-cycled assist, the ventilator adjusts its pressure
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output, such that total applied pressure remains in ex-
cess of elastic recoil until the target volume is reached,;
so there is no inherent coupling between the end of a
patient’s effort and the start of expiratory flow. During
pressure-assisted inspiration, the end of the inspiratory
effort is not always synonymous of the start of expirato-
1y flow; the predetermined Paw may be greater than
the elastic recoil reached during the period of neural
inspiration.

Second, the patient’s inspiratory muscle effort acts
on ventilator pressure output both before and after trig-
gering. Before triggering, in the assist mode, all venti-
lators require that the patient reduce Paw below the
positive end-expiratory pressure (PEEP) level before
assist begins. Usually the ventilator does not provide
any flow until Paw decreases below a certain level (pres-
sure triggering). In other cases, the ventilator allows air
to flow in response to the decrease in Paw. Triggering
occurs when flow from machine to patient exceeds a
set level (flow triggering). In all case, a finite level of
pressure or flow must be set to prevent false triggering.
Dynamic hyperinflation has significant effects on pa-
tient-ventilator interaction before triggering. In fact:

¢ [n the absence of dynamic hyperinflation the elas-
tic recoil of the respiratory system is, by definition, equal
to zero at the beginning of inspiration. With pressure-
triggered devices, flow does not begin until Paw decreas-
es below the pressure-trigger level. In this case, Paw
before triggering is a direct reflection of a patient’s ef-
fort, regardless of the patient’s mechanical properties,
endotracheal tube size or ventilator characteristics. By
contrast, with flow-triggered devices, any inspiratory
effort beginning at Vr, at which elastic recoil is zero,
generates a reduction in alveolar pressure setting up a
gradient of flow. The point at which Paw is measured is
situated at an intermediate position between the alve-
oli and the ventilator. For a given pressure gradient
between alveoli and ventilator, the flow generated will
depend on the total resistance, the resistance of the pa-
tient’s airways of the endotracheal tube and the resist-
ance of the ventilators adequacy as a flow-demand sys-
tem. The flow generated before triggering is not a sim-
ple reflection of the intensity of a patient’s effort, but is
greatly affected by factors that vary from patient to pa-
tient (airway resistance, size of endotracheal tube) and
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the properties of the ventilator. It is clear that a given
flow threshold can be reached with different effort.

® In the presence of dynamic hyperinflation the
patient must first generate enough pressure to offset
the elastic recoil associated with dynamic hyperinfla-
tion (DH) before Paw can decrease or flow is generat-
ed. The DH may be stable or variable. Stable DH is
when the ventilator inflation cycle does not extend much
beyond the patient’s inspiratory effort. Here much of
the patient’s expiratory phase is available for expira-
tion and, even though lung volume may not reach pas-
sive FRC before the next inspiration, every inspiratory
effort triggers a machine cycle and begins at the same
lung volume. Variable DH develops when, following a
triggered cycle, the next inspiratory effort occurs at the
time when elastic recoil is still too high to allow trigger-
ing. The lack of triggering because of substantial DH in
one breath allows more complete emptying in prepara-
tion for the next breath, two or three unsuccessful ef-
forts take place before triggering occurs. This results in
a variable relation between patient’s inspiratory efforts
and machine cycles.

After triggering, with volume-cycled methods of
support, the ventilator delivers a predetermined pat-
tern of Vand V. The required pressure is provided partly
by the patient and partly by the ventilator. Machine-
generated pressure bears an inverse relation to patient-
generated pressure. The more the patient pulls the less
the machine pushes. In a perfect volume-cycled venti-
lator, the relation has a slope of -1: for every 1 cm H,O
of pressure generated by the patient, the machine de-
creases its pressure output by 1 cm H,O. With PSV,
Paw is a predetermined function of time; changing ef-
fort, the patient can alter total applied pressure and
influence the time course of flow and volume. With
proportional assist ventilation (PAV), the relation be-
tween patient effort and Paw is positive; the more the
patient pulls the more the machine pushes, an increase
in patient effort causes an increase in total applied pres-
sure and hence in flow and volume.

Third, with assisted methods of support, changes in
the degree of assist will alter minute ventilation, flow,
tidal volume, or airway pressure; these may have im-
portant consequences on the breathing pattern and in-
tensity of patient effort. These kinds of interactions are

MINEYMQN Teuxog 3o, Téuog 120g, ZentéupBplog - Aekéupptog 1999

mediated by:

® Mechanical feedback. A greater inspiratory flow
or V. will result in a smaller Pmus than would other-
wise occur at the same level of muscle activation. This
is due to the intrinssic properties of respiratory mus-
cles (force-velocity and force-length relationships) as
well as to geometric factors. However, the importance
of this interaction seems very small, in that the flow rates
and tidal volumes generated during mechanical venti-
lation are small relative to the physiological range of
these variables.

® Chemical feedback. Changes in rate or intensity
of patient effort or level of assist may alter the level of
alveolar ventilation and hence blood gas tension. Chem-
oreceptors activity is thus modulated by changes in PO,
and PCO,, fact that may affect the rate and depth of
respiratory efforts. Peripheral chemoreceptors, mainly
located at the bifurcation of the common carotid arter-
ies, sense arterial O,. The CO, tension is sensed both
by the peripheral chemoreceptors and by central recep-
tors located in the brain. Changes in PO, and PCO, af-
fect both respiratory rate and intensity of effort within
each breath. The effect of chemical feedback is such
that ventilation would increase when blood gas tensions
deteriorate and vice versa, the magnitude of this inter-
action depending on the ventilator mode. As a matter
of fact, chemical feedback increases its effects pro-
gressively from totally controlled ventilation (CMV) to
assist with volume-cycled ventilation (AMV) and, final-
ly, to pressure-assisted ventilatory support (PSV and
PAV) (i.e. proportionally to the degree of freedom al-
lowed to the patient’s respiratory controller during
mechanical ventilation). With CMV, an increase in
PaCO, as a result of an increase in metabolic rate can-
not elicit any ventilatory response; the ventilator nei-
ther increases its rate nor its tidal volume in response
to increases in patient’s respiratory rate or intensity of
inspiratory effort. As a result PaCO, would rise until
the amount of CO, removed by the lung matches the
new level of CO, production at the same level of venti-
lation. With A/C mode, the ventilator responds to only
the rate component of the chemical response, without
increase in tidal volume. In theory, with pressure-as-
sisted ventilatory support the ventilator is not only re-
sponsive to patient rate, but the tidal volume obtained
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also varies with intensity of patient effort.

Respiratory stimuli increase ventilation usually
through a combination of an increase in rate and in tid-
al volume. How the response is partitioned is of con-
siderable relevance to the interaction between patient
and ventilator with synchronised methods of ventilato-
ry support. Thus, assume that a respiratory stimulant
exerts its influence strictly through increasing intensity
of inspiratory effort with no rate effects. In the sponta-
neously breathing subject, the response will be mani-
fested as an increase in V_. In a patient on AMV, there
would be no increase in ventilation, and distress may
result, since the increase in V. demand is not met. With
pressure-assisted methods, the increased inspiratory
effort will elicit an increase in V, thereby satistying,
partly or completely, the increase in V., demand. When
the response is primarily exerted on rate, all methods
of synchronised support will be able to respond.

® Reflex feedback. Respiratory rate and the intensi-
ty of respiratory muscle activation are influenced by a
lot of reflexes originating in the respiratory tract, and
in the chest wall'*'®, Since these reflexes are primarily
responsive to volume and flow, they can profoundly in-
fluence the pattern and level of ventilation during pres-
sure-assist modalities (PSV and PAV), in which the rate
of breathing and tidal volume are responsive to frequen-
cy and intensity of patient effort. Tidal, as well as static
changes in lung volume have important and complex
effects on rate and depth of breathing efforts; these
responses are mediated by vagal and chest wall recep-
tors. Changes in tidal volume elicit reciprocal changes
in the duration of inspiratory activity (T,). As tidal vol-
ume is decreased, through an increase in mechanical
load" or in ventilator gain'®, inspiratory duration increas-
es and inspiratory activity progresses to a higher level,
and vice versa. This reflex acts to limit changes in V.
due to changes in pressure-assisted ventilation. In fact,
in response to increases in mechanical assistance, V..
increases would be limited by feedback reflexes ham-
pering peak pressure and T, obviously, reductions in
pressure assistance would lead to opposite results.

When lung emptying is delayed during expiration,
as by increasing expiratory resistance, expiratory dura-
tion is prolonged, and there is usually recruitment of
expiratory muscles'?'. These responses promote more
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complete emptying in the face of high resistance, there-
by reducing the magnitude of dynamic hyperinflation.
Continuous elevation of lung volume by addition of
PEEP or with deliberate inflations, elicits responses sim-
ilar to those of delayed emptying™>.

® Behavioral feedback. Awake humans can intention-
ally modify their breathing pattern virtually in whatev-
er direction. Usually, behavioural responses are aimed
to reduce discomfort related to mechanical ventilation.
As an example, patients learn quickly how to limit ex-
cessive V_during PSV by stopping their inspiratory ef-
fort just after triggering occurs, and/or by activating
expiratory muscles to cycle the ventilator from inspira-
tion to expiration. This response to PSV may explain the
extreme discomfort experienced by patients when they
are switched from PSV to A/C volume-preset modes in
which patient’s control on ventilation is reduced or ab-
sent. Changes in volume, flow, and airway pressure are
very readily perceived in awake subjects®2.

THERAPEUTIC END POINTS IN COMMON RESPIRATO-
RY FAILURE SYNDROMES

Many diseases of the cardiopulmonary system can
cause respiratory failure. It may be useful to group them
into those that cause lung failure and those that cause
ventilatory pump failure. The characteristic of lung fail-
ure is hypoxemia, which is usually the result of severe
ventilation-perfusion mismatch. The characteristic of
ventilatory pump failure is hypercapnia. Ventilatory
pump failure may complicate disorders of the central
nervous system, of the peripheral nerves and of the res-
piratory muscles. It may also accompany diseases of
the lungs, such as emphysema, once the ventilatory
pump fails to compensate for inefficiencies in pulmo-
nary CO, elimination. Two classic examples of hypoxic
and hypercapnic ventilatory failure that require funda-
mentally different approaches to mechanical ventilation
are the adult respiratory distress syndrome (ARDS) and
chronic airflow obstruction. The therapeutic aim in
ARDS is to increase lung volume in an attempt to re-
duce shunt by re-expanding collapsed and flooded al-
veolar units. In contrast, the therapeutic aim in a pa-
tients with hypercapnic ventilatory failure from exacer-
bation of airways obstruction is to reduce dynamic hy-
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perinflation and to protect the respiratory muscles from
overuse.

LUNG FAILURE: HYPOXIC RESPIRATORY FAILURE

Acute lung injury often complicates systemic illness-
es such as sepsis”, and is characterised by a dramatic
impairment of pulmonary gas exchange. The general
management aim in these disorders is to increase sys-
temic oxygen delivery to cope with metabolic demands.
Cardiovascular and ventilatory support are usually re-
quired to achieve this aim®.

Ventilatory support is often difficult because exceed-
ingly high ventilatory requirements covered by mechan-
ical ventilation expose patients at risk for barotrauma
and cardiovascular collapse. Moreover, extremely rap-
id and shallow breathing is usually adopted by these
patients, such that ventilator settings rarely can be
matched, configuring a situation of severe patient-ven-
tilator uncoupling. All of these conditions often require
heavy sedation and neuromuscular blockade. Enriched
O, inspiratory mixtures, manipulation of end-expirato-
1y lung volume, and limitation of V. are the corner-
stones of the ventilatory approach of ARDS patients,
even if both can have important side effects, in the
former represented by oxygen toxicity”, and in the lat-
ter by barotrauma®~.

Fractional inspired oxygen concentration

FIO, as high as 1.0 in the first few hours of mechan-
ical ventilation are often required to maintain adequate
oxygenation, exposing patients to potential oxygen tox-
icity. However, the latter remains poorly defined, with
exception of patients who have received bleomycin or
amiodarone, drugs known to increase lungs suscepti-
bility to oxygen radical-mediated injury®.

Manipulating end-expiratory lung volume

Non uniform lung injury is in large part responsible
for ventilation-perfusion (V/Q) mismatch and shunt.
The ventilatory management is therefore be directed
toward re-establishing ventilation of collapsed and
flooded lung regions**. This is obtained by increasing
the distending pressure (transpulmonary pressure, PL)
of these regions. There are two ways of achieving this
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result: raise lung volume by application of extrinsic pos-
itive end-expiratory pressure (PEEP) or increase lung
volume dynamically. Since it is not uncommon for pa-
tients with acute lung injury to have a respiratory rate
greater than 30 per minute, a component of dynamic
hyperinflation is often present in sedated and mechan-
ically ventilated ARDS patients®. Sedation and neu-
romuscular blockade usually delivered to patients add
to PEEP therapy, as they abolish expiratory muscle ac-
tivity. Titration of PEEP can be performed by analysis
of the shape and the hysteresis area of PL-volume
loops®™. PEEP therapy is instituted to prevent dere-
cruitment of alveoli during lung deflation and thereby
reduce pulmonary shunt and V/Q mismatch’#“%, The
PEEP prevents the collapse (de-recruitment) of alveoli
during lung deflation, reducing shear stresses and lung
damage. It is unclear whether PEEP or dynamic hyper-
inflation is more effective in recruiting and preventing
the collapse of edematous lung regions.

Setting tidal volume

In patients with lung injury, whose inspiratory ca-
pacity and total lung capacity (TLC) are substantially
reduced and whose end-expiratory volume has been
raised with PEEP, a V_ of at least 10 ml/kg can have
adverse effects on lung structure and function®**,
Barotrauma results from overdistension of lung units,
not from excess pressure within the airways. Assuming
that inflating the lungs to volumes above TLC is un-
safe, it has become common practice to reduce V_ to
no more than 7 ml/kg in the management of ARDS™.

In patients with the most severe impairment in gas
exchange, it is often useful to set V_ as a dependent
variable, resulting from end-expired and end-inspired
lung volume settings. As already pointed out, adjust-
ments in end-expired lung volume are guided by con-
cerns for oxygenation, while tidal volume and rate are
set to influence alveolar ventilation and body CO, stores.
Following this approach, the machine V_is determined
by the difference between the largest volume to which
the lung can safely be inflated and the smallest volume
that, at the same time, keeps alveolar units from col-
lapsing and results in an acceptable PaO,. Up to now,
the definition of a safe end-inspiratory lung volume is
arbitrary. Based on animal studies*", it seems reason-
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able not to exceed TLC, which in normal lungs corre-
sponds to an alveolar pressure between 30 and 35 cm
H,O and a PL of 25 cm H,0*. Peak alveolar pressure
can be approximated from Pao after occlusion of the
endotracheal tube at end inflation (hold or plateau pres-
sure).

Respiratory rate

Respiratory rate (RR) setting follows V_ and end-
expiratory volume adjustments. Factors to be taken into
account are: i) the patient’s respiratory rate, ii) the pa-
tient’s ventilatory requirement, and iii) the impact of
the rate setting on breath timing. Rapid shallow breath-
ing is a common feature of patients with hypoxic respi-
ratory failure, such that they require rate settings over
20 breaths per minute. In the awake, non sedated pa-
tients, ventilator rates lower than this would be poorly
tolerated because neurohumoral feedback from lung
edema and inflammation induces rapid shallow breath-
ing independent of chemoreceptive and mechanorecep-
tive effects on respiratory centres. Furthermore, in the
presence of a severe gas exchange impairment, low rates
and minute volumes would cause CO, retention, add-
ing its own effects on respiratory rate and drive. Final-
ly, in A/C modes of ventilation, discrepancies between
patient and ventilator respiratory rates would produce
either extreme discomfort in control mode, or breath-
ing patterns with inverse inspiratory to expiratory tim-
ming ratios in assisted modes. For these reasons, the
machine rate should always be set close to the patient’s
actual respiratory rate. If the actual rate is so high that
effective ventilation cannot be achieved, then the pa-
tient needs additional sedation and possibly neuromus-
cular blockade.

I:E ratio

Along T, ahigh T /T and alow mean inspiratory
flow all promote ventilation with an inverse I:E ratio.
The beneficial effects of increasing I:E beyond 1:1 on
pulmonary gas exchange have proven marginal in
ARDS, provided V.. and end-expiratory volumes are
held constant®. All ventilators provide the option of
maintaining lung volume at end-inspiration for a pre-
defined time. This time, also referred to as the end-
inflation hold time or inspiratory pause time, is usually

175

expressed as a percentage of the total cycle time
(%T;)- Long inspiratory time favours the recruitment
of previously collapsed or flooded alveoli. Although al-
veolar recruitment could represent a desired therapeu-
tic end point in the treatment of patients with edema-
tous lungs, it has to be considered that the use of high
volumes (and pressures) for some time may damage
relatively normal units and may have adverse hemody-

namic effects.

Inspiratory flow

Most ventilators require that mean inspiratory flow
and its profile be specified. Increasing flow will always
raise peak Pao, but this does not represent a big prob-
lem if most of the added pressure is dissipated across
the endotracheal tube. Even if inspiratory flow is one
of the factors that determine the regional distribution
of inspired gas®, effects of flow on pulmonary gas ex-
change not related to changes in lung volume are some-
how unpredictable, thus general guidelines are of little
utility. Much more important are the effects induced
by combined changes of flow, volume, and time settings
on functional residual capacity and the degree of dy-
namic hyperinflation’4745,

Minute ventilation

Minute ventilation is strictly related to PaCO, lev-
els. In patients with acute lung injury, normocapnia can
very often be achieved only with high lung inflation
volumes and pressures, because they are usually hyper-
metabolic (high VCO,) and in addition suffer from se-
vere V/Q mismatch (high V_/V_). For these reasons it
is not unusual to find patients with acute lung injury
whose minute volume requirements exceed 20 liters per
minute. The necessity to maintain an acceptable acid-
base status opposes to the necessity to avoid the pro-
found consequences of overdistension injury on lung
function and on the morbidity and mortality from
ARDS®. Having in mind the issue of therapeutic prior-
ities, recent data suggest that the prevention of baro-
trauma precedes the goal to normalise CO, tensions and
acid-base status. The corresponding ventilation strate-
gy has been termed "permissive hypercapnia". Permis-
sive hypercapnia means that the physician accepts a
PaCO, outside the expected or "normal" range in order
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to minimise the potential for mechanical ventilation-
induced barotrauma. Because such a ventilation strate-
gy opposes against the limits set by the patient’s chem-
ical feedback (see above), permissive hypercapnia usu-
ally requires heavy sedation and paralysis of the patient.

VENTILATORY PUMP FAILURE: OBSTRUCTIVE LUNG
DISEASES

In patients with obstructive pulmonary diseases the
capacity for generating expiratory flow is reduced. When
obstruction is severe enough to cause ventilatory fail-
ure, dynamic airway collapse is virtually always present
during the expiratory phase of the ventilator cycle!*.
These patients very often develop dynamic hyperinfla-
tion, which can have adversely effects on circulation®,
may increase the risk of barotrauma***33* and can place
the diaphragm and inspiratory muscles at a mechanical
disadvantage™. The primary therapeutic aim of mechan-
ical ventilation in obstructive lung disease is to mini-
mise the thoracic volume about which the lungs are
ventilated. Patients with chronic obstruction from em-
physema or chronic bronchitis (unless they are fighting
the ventilator) are usually easy to ventilate and may sim-
ply need respiratory muscle rest and a resetting of CO,
response thresholds to more normal values. These sec-
ondary therapeutic objectives are highly controversial.
In contrast, patients with acute asthma (or status asth-
maticus) often fight the ventilator and therefore often
require sedation, neuromuscular blockade, and venti-
lation with permissive hypercapnia®*. Steroids and
paralytic agents in such patients may cause muscular
damage, and may require prolonged mechanical venti-
lation for weakness long after lung mechanics normal-
ise™.

Minimizing dynamic hyperinflation

Dynamic hyperinflation is associated with an in-
crease in alveolar pressure at end expiration. This pres-
sure, also called intrinsic positive end expiratory pres-
sure (PEEPi), auto-PEEP, or inadvertent PEEP, reflects
the elastic recoil of the respiratory system at end expi-
ration plus any pressure generated by respiratory mus-
cles'®2. In the absence of muscle activity, the degree of
dynamic hyperinflation can be inferred from the en-
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dexpiratory airway occlusion pressure (PEEPi), and the
elastance of the relaxed respiratory system (Ers):

Vee - Vr = Ers/PEEPi

where Vee = volume of lungs at end expiration.
Alternatively, it can be also measured directly by allow-
ing the patient freely exhale through a pneumotachom-
eter connected to an open expiratory line till Vr is
reached. This latter maneuver can require till to 30-45
seconds.

Ventilator adjustments designed to minimise dynam-
ic hyperinflation should be aimed to lower mean expir-
atory flow (V. /T,). In a paralysed asthmatic patient, V__
can be reduced to as little as about 5 ml/kg, while T is
prolonged through increases in mean inspiratory flow
(1 to 1.5 L/s), adjustments in the L:E (1:4 or 1:5), and
reductions in machine backup rate (=10 breaths per
minute). This strategy results in a significant reduction
of V. and alveolar ventilation, thus producing hyper-
capnia. However, even acidemia to pH values of about
7.20is usually well tolerated in paralyzed subjects®’. High
inspiratory flow settings, which are required to prolong
T, can increase peak Paw and may raise concerns about
barotrauma. It must be emphasised, however, that much
of this added "resistive pressure" is dissipated along the
endotracheal tube and proximal airways and that on
balance, increasing the rate of lung inflation seems less
damaging than ventilating the lungs near TLC*.

Permissive hypercapnia and neuromuscular block-
ade are rarely required in patients with ventilatory fail-
ure from exacerbations of chronic obstructive lung dis-
eases. Nevertheless, many patients have high respirato-
ry rates, making it difficult to prolong T, in order to
allow them to breathe near Vr’'. Because in the non
paralysed subject hypercapnia sets limits to the reduc-
tion in V_, attempts must be made to reduce the pa-
tient’s respiratory rate. Sometimes the only way to min-
imise hyperinflation avoiding the use of paralysing
agents is the judicious use of sedatives to decrease in-
spiratory drive to the point at which inspiratory efforts
fail to initiate a machine breath.

Use of continuous positive airway pressure

The use of positive end-expiratory pressure (PEEP)
during mechanical ventilation and of continuous posi-
tive airway pressure (CPAP) during spontaneous breath-



PNEUMON Number 3, Vol. 12, September - December 1999

ing (e.g. weaning) for the treatment of acute respirato-
ry failure (ARF) represents a widely accepted proce-
dure in the Intensive Care Unit (ICU). Benefits of this
treatment relate to the improved gas exchange and lung
mechanics consequent to the recruitment of previously
unventilated, perfused, areas (see above). On the other
hand, CPAP/PEEP may be responsible for some detri-
mental effects on respiratory mechanics such as alveo-
lar overdistension, decreased compliance and eventu-
ally pneumothorax (SB), as well as on hemodynamics,
since it may reduce venous return and impair the cardi-
ac function®®".

Because the effects of CPAP and PEEP depend on
lung distension, their use has been traditionally adversed
for the treatment of acute respiratory failure in patients
with chronic obstructive pulmonary disease (COPD).
The rationale of this choice lies on the fact that pulmo-
nary hyperinflation is common in those patients. In this
condition, it has been speculated that PEEP/CPAP
might: i) worsen the impaired function of the inspira-
tory muscles by further reducing their operational length
because of the increase in lung and chest volume, ii) be
responsible of barotrauma, and iii) determine hemody-
namic compromise. Furthermore, advantages would be
modest, as hypoxia is usually reversed with low concen-
trations of oxygen in patients with COPD, even during
acute exacerbation. However, in contrast to the above
consolidated point of view, there is increasing evidence
that PEEP during assisted ventilation®?, and CPAP dur-
ing spontaneous breathing® are of benefit in patients
with acute exacerbation of COPD. During controlled
mechanical ventilation, conflicting results have been
obtained. Tuxen* reported, in paralyzed patients with
asthma, an increase in lung volume with PEEP, associ-
ated with hypotension and evidence of reduced oxygen
delivery. At variance, Ranieri and colleagues® found
that the adverse effects of PEEP on hemodynamics and
lung volume were detectable only with PEEP exceed-
ing 80% of the initial PEEPi. Similar results were ob-
tained also by Rossi et al.* Dynamic pulmonary hyper-
inflation due to expiratory flow limitation, a common
feature in this kind of patients, can explain the appar-
ent contrast between older and newer positions. In nor-
mal subjects, lung volume at the end of a tidal expira-
tion (EELV) represents the relaxation volume (Vr) of
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the respiratory system®. In contrast, in patients with
airflow limitation, the end-expiratory lung volume may
be well above Vr, because the rate of lung emptying is
decreased, and expiration is curtailed by the start of the
next inspiration before full decompression of the lung
to the static relaxation volume of the respiratory sys-
tem. Under these circumstances, i.e. dynamic pulmo-
nary hyperinflation and passive expiration, some elas-
tic recoil is still present at end-expiration and positive
end-expiratory pressure (PEEPi) can be recorded by
closing airways at the end of a relaxed exhalation.

PEEPi strongly challenges inspiratory muscles since
it acts as an "inspiratory threshold load" which has to be
offset before a negative pressure in the central airway
and hence tidal volume can be generated®. This extra-
burden imposed on inspiratory muscles can be very high.
When PEEPi is due to flow limitation®, expiratory flow
does not depend on the gradient between alveolar pres-
sure and atmosphere, but it is determined by the criti-
cal transmural pressure at the point in which airways
collapse. In this condition the application of an exter-
nal positive pressure at the airway opening (CPAP/
PEEP) does not affect alveolar pressure, and hence lung
volume, until a critical value, somewhat lower than in-
trinsic PEEP is exceeded®**™. This particular feature
allows CPAP to work during inspiration, in which the
addition of a positive pressure downstream the site of
critical closure counterbalances the threshold load (i.e.
PEEPi), thus reducing the inspiratory effort, without
adverse effects linked to overinflation during expira-
tion that express themselves only if the critical pressure
is approached®™. These mechanisms have been vali-
dated in intubated patients with COPD during wean-
ing®”. CPAP was demonstrated to be effective in re-
ducing inspiratory effort without increasing the end-
expiratory lung volume untill a critical value of positive
pressure was exceeded. More interestingly, CPAP set
at 80%-90% the level of PEEPi during spontaneous
breathing was demonstrated to significantly reduce the
inspiratory effort without increasing EELV in non-in-
tubated patients with acute exacerbations of COPD?,
and in ventilator-dependent, tracheostomized COPD
patients”.

However, some constraints suggest not to apply
CPAP indiscriminately. First, intrinsic PEEP can be
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present also in the absence of flow limitation®**™, For
example, if severe airflow obstruction is associated to
high respiratory rate, the expiratory time can be too
short to allow the respiratory system to reach its relax-
ation volume. In this condition, expiratory flow is driv-
en throughout expiration by the difference in pressure
between the alveoli and the airway opening™. It follows
that the expiratory flow (in absence of actively contract-
ing expiratory muscles) decreases, and end-expiratory
lung volume increases when any level of positive pres-
sure is applied®, thus enlarging the risk of volume-re-
lated adverse elfects. Display of the volume-flow (VF)
relationship during a relaxed expiration provides a sim-
ple, though qualitative, tool to assess flow limitation”,
thus helping physicians to decide whether CPAP can
be safely and usefully applied.

Second, the level of intrinsic PEEP can vary greatly
among flow limited patients®*777. With this respect,
standard levels of CPAP, for example 5-10 cmH, O, seem
inappropriate, since they could be well above or below
actual PEEPi. High levels of CPAP are not warranted;
on the other hand, excessively low levels of CPAP re-
duce PEEPi only marginally and, hence, are of limited
or no benefit at all. Therefore, the measurement of
PEEPi on an individual basis helps to define the level
of CPAP or PEEP (as above mentioned sligthly below
PEEPi) required to optimize the benefits and to mini-
mise the adverse effects®>’>. The technique employed
to measure PEEPi during spontaneous breathing and
assisted ventilation in patients, who are often dyspneic
and badly tolerate manipulations, may be considered
by someone quite invasive, since it requires the posi-
tioning of esophageal and gastric balloon-tipped cathe-
ters”’. Alternatively, inductive plethysmography has
been recently introduced to monitor the changes in
EELV consequent to the application of positive airway
pressure in dynamically hyperinflated patients’". This
approach, being non-invasive, has the advantage that
can be repeated very frequently, allowing a fine adjust-
ment of therapy in unstable patients.

Third, it must be clearly stated that CPAP, as well
as PEEP, are supporting treatments, and that they are
ineffective on the accompanying hyperinflation, which,
per se, has detrimental effects on the inspiratory mus-
cles. At high lung volume inspiratory muscle function
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is greatly impaired, since operational length of the in-
spiratory muscles is shifted to the left of the force-length
relationship (i.e. muscle fibers are shorter than the "op-
timal" length) determining less force per unit of con-
traction. Moreover, geometric factors (decreased ap-
positional area) reduce the effectiveness of shortening®.
Thus, other therapeutic measures (i.e. bronchodilator
and anti-inflammatory drugs, drainage of secretions etc.)
must be associated to reduce PEEP1, as well as dynam-
ic hyperinflation.
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IIEPIAHWH: “Eyxe deiyfei 6n 1 xoe1iynon Mayvnoiov (Mg) o¢
eLomveopev 1) evoopréPra poggr) eoxadet Aon tov fooyydoma-
ouov o¢ aoBpatinovg aobeveig, 1 de yoprynon ewxvedpevov Mg
mEoxaLel neloon g fooyyng VITEQUVTIOQUOTIXOTNTAS- 6TMG
ovty extpdron pe Ty PD,-xatd ) doxpacio weoxiiceng pe
wotopivi. Mehetijoape Ty eXidQaon TG d0XIpATi0g TEOXA0ENG
ne wotapivy oto eEorvrtdolo (00dg) %ar evdoxrvttdglo (egubgo-
rorraga) Mg, za0ag o v mbavi ovoyétion peratv fooyyr-
%NS VITEQUVTIOQUOTIROTNTAG XL TOV EMLTEIMV TOV EVOORVTTAQLOV
rou eEmnvtrdgrov Mg. EEnjvra dvo veagoi evijhreg (nhria: 22+0.4
¢, FEV: 93%+1% avop.) vwofriOnxav oe doxpaoio mooxhs-
GENG NLE LoTaNivN. Ao avtovg, 42 1ty yvootoi aoBpatizot (-
wio: 21+0.3 €, FEV: 91£2% avap., 10 o€ ayoyn pe eonvedpe-
va 6eQoerdn)), xau 20 vyeig eBehovrég (nhnia: 23£0.8 éwn, FEV :
97.5%2% avap.). e 6hovg pergrdnxe to Mg 0gov xo egudoav
QO RO AUECMG PETA TN OOXLUAGTN TQOXAMITEWS ROL 1) CUYREVTQO)-
on g Wropivig wov ngoxdlese nrwon g FEV, xatd 20%
(PD,)). Ta azorehéopata €dei5av 611 to Mg eQubgav magovoiase
OTATLOTIXG CNUOVTIXY RTOOT PeTd TN doxipacio mEoxMiceng
(oo 5.16=0.7 mg/dl oe 4.99%0.07 mg/dl, p<0.0001) evd to Mg
0V 000V mapéneve otabepo (mo: 2.06x0.02 mg/dl, pera:
2.08%0.02 mg/dl). Aev magaTnEnONx®e OTATIOTIRG ONUAVTIXY OV-
oy€tion perogv g PD, wou tng eni toig exatd wrtoong tov Mg
TV €0V0QAV %aBng xar TG aEyL1s TYMig Tov Mg aTov 000 o
10, £0uBQd. XvpumegaopaTind 1 doxipacio TEOXACEWS LE LOTOMI-
V1] LECO TOV fROYY00TATHOV TOV TQOXRUAEL, AV XOL OE QUIVETOL VO,
perafdaiier o Mg tov 0oV, TQoxaAel oTaTIOTIRG ONROVTLAY TTO-
o1 Tov evdoxrvtTdgrov Mg, 6mtmg avto netrdnxe ota egulgoxrvt-
1000, 1) 0TOL0, Elvor aveEdoTnTn TS HeETEOVREVNS POyl VITE-
eavudgootixétnrog (PD,). Ilvevuwy 1999, 12 (3): 182-188
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EIZArQrH

To nayvijoro (Mg), to devtepo oe moodmra evoo-
®UTTAQLO ROV PeTA T0 oPEotio’, €xet deryBel T mpo-
®OAe( in vitro xahoomn Twv Aelwv puixdy vav twv Bedy-
ywv2, H modm meprypapy ™g pooyyodiaotaktixc dod-
ong tov Mg €ywve 1o 1936 amé tovg Rossello #aw Pla’.
Am6 t6te MOMES gpyaoieg €xouv xatadeiEeL To onua-
vTLr6 OO TGS X0 YNONS Mg, o€ elomveduevn 1j evdo-
@LEPLOL O, OTY PE(MON TOV BROYYOOTACUOV KOL TV
peltinon me avamvevotikis Aettovpyiog o aobevels ue
®oiom fooyyov dobuaroc*t.Iapduoie amoteAé oportar
€yovv mapatnonBel petd omd evoopéPLa yoorjymon Mg
oe a00eveic pe Pooyymd dobua oe Vpeon’. “Exet det-
¥O¢el emiong ot xoorynon elomveduevov Mg moorahel
uelomon me Peoyynic VITEQAVTLOQUOTIRATNTOG- OTTMS
ot extidron e mv PD, - pnetd amo elomvon totopd-
g 1 netoohivng'®!l. X aobeveis pe Pooyyd doduo
10 emimedo Tov Mg 0tov 006 rau T eguBpoxrvTtapa de
QOVETOL VOL TOLEOVOLALOVY OTOXALOY 06 TLS QUOLOAO-
YKES TIWES OTOL LECOOLOOTIUOLTOL TWV TOQOEVOUDV'%.

O onomdg ™S TOEOVONS UELETNG HTOY VO EXTLUOEL
™V emidoaion g dorpuaoiog TEORANCEWS UE LOTOUIVY
010 evdoruTtdoLlo (eQuBQOXTTTON) *oL EEWHVTTAQLO
(006¢) Mg, 8¢ %o v mBavii ovoyETion petaky g
Pooyyris vtepavTdoaoTIRGTNTAG (SIS QUTH EXTLUA-
tou pe v PD,)) xaw tov emnédwv tov Mg otov 006 xat
t0. eQUBgonTTTOQO.

YAIKO KAl MEGOAOI

Emhoyi aoOevav: EEjvta dvo veapol evihneg
(nhrlo: 22%0.4 ) mov emoxrégmray 1o EEntegund
Tatpeia ITvevpovohoywrig Khviniig tov 401 TENA
ratd 1o dudomua Tovviov-Aexeppotov 1998 emhéyon-
OV TUYCLLOL YLOL VOL CUPUETAOYOVY OTHV €QEVUVaL. A6 Olv-
ToUg 42 viTav yvmwotol aoBuatinol olpgpmva ue To ®xQL-
TijoLo TS Apepuravirtic O@moaxiriic Etaupeiog (ATS)R.
O 10 ehdupavay ayomyr e ELOTVESUEVD OTEQOELON KoLl
B,-Oteyéom Poayeiag 1 paneds 6pdong, eve oL vd-
hourou 32 ehdpfovay povo B -Oieyéem raremixinon
070 Y00oVI%6 drdomua ov dieErjyon 1 uekétn. Ovvmd-
Moutol 20 vitav vyleig eB0eMOVTES, U RATVIOTES, UE 0LQ-
viurd 10toQwrd atomiog. Katd v nuéoa g eEetd-
0emg 6hot oL aoBevelg rav oe otabeon xhviry rotd-
otaon pe FEV, > 80% mg mpofhemdpevng nou dev €ma-
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ooV otd AOTUWEN TOV CVATTVEVOTIXOU ROTA TOV TEAEV-
a0 wjva. Ou aoBeveic pe Poyyxd doBua diéxoyav
™Y oryoy Tovg pe B -dieyEom Pooyelog v womdis dod-
ong 12 wpeg mpo g doxrpaoiog mpoxhjoeme. Kavé-
vog Ogv eEMAUPOVE OVTLOTOUVIXG, YLOL TOUAAYLOTOV Uit
epooudda moLv, ravévag amd Tovg aobevelg dev eiye
TOQAYOVTES XLVOUVOU YLOL VTTEQ- 1] VTTOUOLYVIOLCULULIC KO
dev ehdupave dovonmixd M drAo pAQUAXO TOV ETTN-
oedtouvv to Mg'.

Lyedaopds perétng: Ovaobeveic vmopriOnray ot
donpaoio TOrMoEMG e LTIV (e OXOTIO T UETON-
0N TG PROYYIS VTTEQAVTIOQAOTIXATNTOS (VTOAOYLOUAS
PD, ) a:10hovBdvTog 10 TaQomdte TemTeroAO: Aldhu-
uootapivng 1% oe 0.5% gowvéin (Hal, Holland) 866y-
%e o€ OLmAEC 060¢€LS eLomvonv oy Covrag amd ta 100pgr
rou péxorn FEV, va magovoldoet irwon ton 1 peyokv-
teoN e 20% ovyrowouevn pe ™ FEV 1 omoia peton-
Onxe petd and gwomvor} puotoroyrov opov 0.9%. T'a
TV TeQATAvm doxipnaoio xonowwomoidnxe 1o ovot-
ua Pooyyurs moorhjoewg e Jaeger (APS Jaeger Wu-
rrburg, Germany) pe tov vegperomommy Sandoz (Jaeg-
er). O vegpehomomTig 1Toy QUOUOUEVOS OTE VoL VEQE-
Momouet Sul (S0pgr wotapivng) avd vegpehomolinon xow
EVEQYOOLETO QTG TNV ELOTLVEVOTIXY TROOTAOELDL 0TIV
foeun pabid avamvon. Kabe vepelomoinon duaprovoe
0.5sec. Yrohoyioudg mg FEV. ywvérav 1 hemto petd omd
®d0e ewomvedpevn d6on'. H PD,  vmoloyloOnxe pe
yoouuxy avdlvon oe nuhoyoouuxi ®hipoma>16, du-
owohoywot Bewpovvron ov aobeveig e PD,>0.8 mgr
wotopivng'” og avribeon pe avtovg pe PD, <0.4 mgr
LoTaUivig, oL omoiot Bempovvron aobuativoi> 8,

e Ghovg Tovg aobeveic Ao phefurd alpua meo
0L QUEOWS UETA TV OLORANQMON TS OOXLUOLOTOG TTO-
rxMoewg, Y0l mepideon xau eva oL aobevelg foloxo-
vtav o€ xafonj 0€om. To aipa petagpépdnre oto epya-
OTOLO XAVIRNG EQEVVOC O DORLUAOTIRG COANVAQLOL TTOU
meQLel oy vaToLovyo nmaeivyy. O Lo mELopdg Tov Thd-
oparog amd to epudgorvtraga €ywve evidg 30 hemtmv
7o T Oglypota alpatog ue apolvon amoxeiobnxov
amd ™ pehét. To Mg mhdopatog xon eguioav peton-
Bnxe pe yowuarouetoury n€Bodo yonoLwoToLmVTOS ca-
Imagite, éva petahroyowmrd obumhoxo”. Ztov 0gd M
UETONON €YLVE YOI OTOAEVRMUATOTOMON, EVE 0T
£0V0PORUTTOQO PETA QTG OTOAEVRMUATOTOMOY UE TN
xo1ion Poigpoapxot vatpliov og 6&wvo pH (100 pl and
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10 dudAvpa Tov eguBpoxvTTdomV avauiyOnxe pe 200
wl 0.3 M Na,WO, »aur 200 ul 0.35 H,SO, nou petd guyo-
x€vronon eMjepdn to vepreinevo dudivpa). Zuvormti-
%d 1 ml omd to dudhvpa egyaoiog (0.08 g/l calmagite,
0.04 g/l EGTA, 0.28 mM KCN, 0.3 M KCl, 0.98 g/l Bion
NE.9 zou 0.91 g/l Bion PVP) avtédpaoe pe 20 ul 0pov
1 200 ul and o vmepreiuevo didhvpo uetd v amo-
Aevrwpatomoinon Tmv epudgoruTtdomy oe Bepuoxpa-
ota dmpatiov. To mEOidY T avtidpaomg, Evo CUUTAO-
%0 Mg-calmagite, mpoodiopiotne moootxd oto 532
nm pe ™) 010N QPOUATOPOTOUETOOV dITANS d€oung
(Movtéhov UVIKON 940, KONTRON Instr).Ou gu-
olohoywég TES Yo 1o Mg 0ot frav 1.6-2.5 mg/dl,
evo yuo o Mg eouBonv 4-6.4 mg/dl.

Lratonxzny avdlvoen: O thnBuopdg pehéng ymol-
omxe o¢ 3 vroouddes: AoBuatinol vTd elomvedueva
otepoed (vrooudda 1), aobuatixol xwolg elomvedue-
va. 0teQoeld (vroopdda 2) now vyteis eBeloviég (vmoo-
udda 3). “Eywe otyrolon mg ovyrévipmong tov Mg
07OV 000 %0iL T0. EQUOQORVTTALRNL TTQO %aiL UETA T OOL-
HoLotlor TEORANOEMS UE LOTAUIVY, TOOO OTO OUVOAO TV
aofevav 600 rou o¢ ®dbe vrooudda Eeymorotd. Emi-
ong er€yyOnue n mbavij ovoygrion petagy me PD, nou
™G el ™G exatd TTwong Tov Mg tov eguipmv ®abwg
%OW TNG A MIS TS Tov Mg otov 06 xou tor eguBo-
wittaa. To amotehéopara expodoTray Mg LEoN TL
= SEM. Ot tuég tv petafAntoddv mov pereriOnuov
dev elyav xavovixy xatavouy, g otaTotxy de uébo-

Ilivaxag 1. Tevirnd yo0ontoLlotxd minduopot pehéng
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dog yonowomoujdnxze to Man Whitney test. H amewxo-
vion TV aroteleopdtov €yive pe to Graph-Pad Prism.
Tywj p<0.05 oploBnxe wg N eldyiom, dote vo Bemon-
Oel oTaTIOTIRA ONUAVTIRG TO OTOTEAEOUOL TG OVYXQL-
ong uetay dvo peyedav.

ANOTEAEZMATA

To yevird x0oxToLoTird Tou TAnBuopos uerémg,
n aywi} FEV,, ot ipég tou Mg 0001 %o egubodv meo
™G dortpaoiog porhioews, xabwg xarn PD, mapov-
owdCovrau otov mivaxa 1, 7600 0T0 OUVOLO TV TOUmV
600 o o¢ xdfe vroopdda EexwoLoTd.

O apynéc ovyrevipwoeLs Tov Mg otov 006 at T
eovBpd Twv aobpoTrdv aobevav dev pdvnre va duo-
(PEQOVY ONUAVTLRA 06 QUTES TOV PEEOMHAV OTOL VYL
droua. Eniong dev mapatnoifnxre otomonnd onuovti-
%1} dapopd oto Mg 000U mEo xaw uetd ™ doxrwpaocio
npoxijoewg (amd 2.08+0.02 mg/dl oe 2.06+0.02 mg/dl,
p=0.14. Avuférmg o Mg twv eguBpav magovoiaoe ota-
Totd onpoviry roon (and 5.16+0.07 mg/dl oe
4.99%0.07 mg/dl, p<0.0001, emdva 1A). Zt0 (o ov-
UTEQCLOUCL XOTOAYYOUUE €AV UELETIIOOVUE OUYRQLTLKAL
#d0e vroopdda aobevav Eeymoiotd ue to Mg va ma-
QOVOLALEL TTOOY OTOVS UEV OOUOTLROVE VTS ELOTVED-
ueva otepoed and 5.31+0.16 mg/dl oe 5.17+0.16 mg/
dl, p<0.002, otovg aoBupatnois xwEig eLomvedSueva
otepoetdn amd 5.12+0.1 mg/dl oe 4.98+0 1 mg/dl,

FEV Mg 0000 Mg eouBoiv PD,,
Ouddeg Hlxio (€tn) (% g avauevopevng) (mg/dl) (mg/dl) (mg)
ZuvoMxdg
TnBuopdg ueAéng
(n=62) 22+0,4 93+1 2,06x0,02 5,16%0,07 0,56%0,05
AocBpatirol
VIO ELOTTVEOUEVOL
otegoetd (n=10) 22+0,1 94%35 2,04=0,04 5,31+ 0,15 0,49%0,02
AoBuatirot
YIS ELoTVESUEVQL
0teoeldn (n=32) 2104 90,5+1,5 2,06+0,03 5,12%0,1 0,229+0,02
Yyuj dropa (n=20) 23+0,8 975%2 2,1+0,03 5,13%0,1 1,2%0,3

FEV: O Bioua enmvedpevog dyrog oto 1° devtepdhemnto.

PD,: H ovyxévrpmon g wotopuivng mov mpordieoe mtdon mg FEV, natd 20%.

To amoteléoparo exgodlovrol og puéon i = SEM.
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p<0.001 %o té€h0g 0TOVG PUOLOAOYLROVG 0t 5.13+(.12
mg/dl o 4.92+0.1 mg/dl, p<0.0001 (Ewdva 1B).
Kauio otationxn ovoyétion O0ev dwamotadnxe pe-
1€V Mg PD, xaw mg % mrdong Tov Mg twv egubodv
(r=0.21, p= 0.6) 1} mg PD, vouw mg agyuens ovyrevipw-
ong Tov Mg otov 006 1 ta eguBpd (r= 0.16, p= 0.7).

2YZHTHZH

Ta amotehéopara g ueléme avtig €deiEav 6t
donipaoio mporhjoeme ue totauivyy uéom m™g PooyyL-
%NS VITEQOVTLOQUOTIXOTNTOS TTOV TQOXAAEL, AV RO OF
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gaivetal vo petafdilel to enimedo tov Mg Tov 0pov,
TQOXOLET OTATLOTLXG, ONUAVTLXY TTTWON TOV EVOORUTTA-
owov Mg, 6nmg avtd petefnxe ota egudpoxritraga.
O BaBudg ™mc Pooyyniig vegavtdQuoTIRATTOS dE
oyeTiCeTan ue ™V ITon oty Tov Mg ovte e v ogyL-
w1 OUYxREVTOMON Tov Mg 0tov 000 1} T0L £QUBORTTTALQA.

O ouving tpdmog péTonong tov Mg etvarn pétonon
NG OUYREVTOWONG TOV LGVTOS 0uToU 0TOV 000. MeAETeg
opog €xovv delEel ot pétpnom tov evoorutrdolov Mg
TAEOVEXTEL VTS TOV 000U OTOV %0BOQLOUS THG OUOLO-
otaong tov Mg'. EmA€Eaue vo petgrioovpie to evoorut-
tdoo Mg ota gpuBpoxitrapa eEartiog Tov du avtd

1A
p<0.0001
=3
?Em 6.25- o IIPIN AIIO IPOKAHEH
Z  5.00- 4 META AIIO IIPOKAHEZH
c
[+
©  3.75-
o
o 2.50
Q . el
K
& 1.25
g 0.00-
1B
= p<0.0002 p<0.0001 p<0.0001
5 6.25- — — ]
& 3 IIPIN AIIO [IPOKAHZH
; 5.00 S \[ETA AIIO [IPOKAHEH
c
[« 9
>®- 3.751
[~ 9
[54]
o) 2.50
g
Z  1.25-
g 0.00-
ALOMATIKOI ~ ALOMATIKOI  ®YZIOAOTIKOI

XQPIX XTEPOEIAH ME XTEPOEIAH

Ewoveg 14 xat 1B. Enineda Mg eouBpdv mmoww xat petd ) doxiuaocio meoxAjoewg
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aroTeEAOUV TO UEYOAITEQO VITOTAN VOIS RUTTAQWV TOU
afparog, TEQLEYOUV TO LGV TOV Mg 0€ Loviopuévn xou doa
eUnoha OVTOAMAELUN LoEEN %o TEAOG 1) LETONOM CvTh
€yeL yonowomotn0el evp€mg oe TEONYOUUEVES UELE-
1ec02,

To 16v tov Mg and mald emoteveto 6n mailet €va
onpavuxd 6ho oty dLTiENoN TS OUOLGOTAONS TOV
Aelov pirov ovotjuortog Twv Bdyywv. In vitro pekéteg
€xouv deEeL 61 1o Mg mporahel ydhaon Tov helwv pvi-
OV VOVZ UE0M TOOVAS EVEQYOTOMNONG TG ETAVOL-
mpdohmg Ca** oto capromhaopatind dixtvo®, ava-
OTOM|C TG e0NS Wvtmv Ca** mpog Tov evdoxruTTdoLo
¥ 00> wow avaotohic e Catt eEapruevng amehev-
Bépwong ovtwv Ca** %, Eniong 1o 16v tov Mg Bempei-
TOUL GTL OVOLOTEMLEL TNV EX%QLOM LOTOUIVS OTTO TCL LOLOTO-
®UTTOQO KO TNV EXXOLON AXETUAOYOMIVG 0TT6 TLG TEM-
%€ YOMVEQYIEC VEVOIXRES ammoEelc. Khvirég nehé-
1e¢ €x0VV noTadelEeL To onuavTivG oho Tov Mg yoon-
yoUugvov elte o€ eLomveduevn® eite og evOOPLEPLOL LOQ-
@17 otV avTLUETOMmLON TS aoBuamnnc ®iong, 1 o€ ya-
unirj dretnmry ooy Mg gaiveton vo cuoyeTiCe-
TOL UE OENUEVN VTTEQOVTLOQOOTIKGTITCL TV CLEQOLY WYV,
uetwpévn FEV zouw ovoryuod tg avomvorig oto yevino
mnBuoud”. O Rolla xow oL ovvepydteg tov'™!! €delEav
ot, »otd ™) doxruuaoior TEOXA|OEMS e LOTauiVN 1 ue-
TOOMVY, 1) 060N OV YOELATETOL YLOL VO TQORAAEDEL
moon xord 20% mg agywis FEV, (PD,) avEdver
onuovard otav otovg aoBeveic yoonynoei mpo g
donpaoiog ewomveduevo Mg (MgSO,), 1 de peiwon awv-
TG TG POOYYING VITEQAVTLOQOOTIXOTNTAS EIVALL TTALOO-
HoLo. oty OV TOOTNEETOL WE TN YOO CVOLOTO-
Mav tov xavahay Cat. Ta mogomdve pog odnyovv
070 CLUTEQUOND. GTL TTLBaVAIS To Mg exdnhadver T dpd-
01 TOV EUTAEXGUEVO OTO TEAEUTAL{O OTADLO TS PROYYO-
ovomaong, ropeufaivovtag oty opoldotaoy tov Ca*
oTg heleg Winég tveg Tmv POOyyWV.

Smv moovoa ueAETH duarmotwoaue GTL N TeO%ANoN
UE LOTOUIV LECW TS BOOYYRNG VITEQUVTIOQAOTIRGTY-
106 (Pooyydomacuov) mov poxahel 0dnyel ot pelwon
TV emTEdWV 1oV Mg 0ta eQuBQORTTTAA, YMWEIS SUMS
va uetafdiler aviiotoryo xow 1o Mg tov 0pov. Ymo0€-
TOUUE AOLTTOV -ie BAON ®ouL T TAQATAV® YAMVIXA dedO-
UEVOL -GTL 0 0QYAVLOUAS EVOOYEVHS ®vNTOTOLEL LGVTOL Mg
and Tg amodireg Tov (vO0rUTIAQLO XMQO), Ta oTolC:
yonowuomolel mwg "evooyevelc" avaoTOLEIS TV RaVOL-
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Mov Ca*™ omv mpoomdheid Tov va avaoToEPeL ™) oU-
000N TV AELWY PUTRWY VOV TV POGYYXMV TOV TTO-
2MiBnxre roTd ™ dorLUaolon TEORANCEWS (e LOTAUIVN.
Avti| 1) vté0eon omEiteTan HeQLXRMS amd TOV TEOOTA-
TEVTIRG POAO TOV Mg 0T0 PROYYXGOTAOUO TOV TORA-
Aeltow omd ™V el0mvor] otapuivne’, omd mepauatind.
dedopéva ta omoia delyvouv 6Tl T0 Mg mponahel xdi-
L0LOT TEOJLEYEQUEVY [E LOTOUIVY OLYYELORDV Ag{mv
WAV ViV péom ehdTTmong Tov evoorvttdolov Cat*
B you 1€MOg amtd pie oyeTir] emdnuoloyixy €pguva 1)
omota €de1Ee oL M youmhj drowtnuxy} TedoAmp Mg
oyetiCetan pe xapnij FEV, #ow vymAd =ivduvo yio ov-
OLYUOS TG CVaTTVONG %Ol PQOYYIRI] VITEQUVTIOQAOTIXG-
TTo. 0ToV YeVire mBuoud™. H onuavtixny de mrdon
™G eVOORVTTAQLAS OUYXEVTQWONS Tov Mg mov maQa-
o Onxe delyvel va eivan aveEdomn tov fabuoy g
POOYYIRIG VITEQOVTIOQUOTIXATNTAS OTMS PAIVETOUL OO
mv EMenym ovoyEnong petav mg PD, oty wotapivy
naw ™G ent g % mrong mg ovyxEvipwong tov Mg
ota gguBpoxttraga. Autd emPePoicdvel T faoii o
vré0eom 6T Lévto Mg PeETaxvoUvTOL amd Tov VOOrUT-
TAQLO YMDEO %aTd. T dLAQRELDL TOV BOOYYGOTAGUOV CLVE-
Edomra amd ) d6om g otapivng (Pabud fooyyiris
UTEQAVTLOQAOTIHOTNTOG) TTOV XOELATETOL YLt VO UL~
el avtde.

[Toonyoupeveg ueréteg €xovv deiEel oL Ta emimedol
Tov gvdoxrutrdolov Mg oyetiCovrar e to fabud mg
PooyyNg VITeEvVTLOQOOTRATNTOCY, 1) dLrY| Hag GUMS
egyaotio dev emBePainoe mv magamdvem Bewpio (n PD,,
frav aveEAom T TG oo S TG Tov Mg tmv epu-
Boov). Autd mbavag vo ogelhetar 0to dropogeTnd
aoBud xow ovotaon tov TnBuouot pelémg Twv dvo
£QYOLOLY, 0T OLpoQA OTH Aot TEOCANYN TOV
Mg avdueoa otig yoeg ueréms xabmg xaL oty dio-
@oQd Tov evdoxruttdolov Mg mov petonOnxe (eoubo-
2UTT000 EVAVTL TOAMUOQPOTIQNVOV).

Suvomtird OeiEae 6T M dorpaoio Teorhjoews (e
LOTOUIVY TQORAAEL OTATLOTUXA OYUOLVTLXY TTTWOT) TOV EV-
donvtrdplov Mg ymoic dumg va petafdriel to Mg Tov
000V, 1 Trwon de oty eivan aveEdomm Tou FaBuov
NG PEOYYLXNG VTTEQUVTLOQUOTIXATNTOS, OTTWGS CUTY EXTL-
udron pe mv PD,. Xoewdlovrar mepautépw uehéteg
0ote va rotavondet mijomg 1 dodon xaw 0 QGAOG TwV
emédmv Tov Mg otoug aobuatizoig aobeveis, nvpimg
20T TV TOEOEVVOT TS VOOoOU.
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SUMMARY
Magnesium levels in plasma and erythrocytes before and after histamine challenge

E. Zervas, S. Loukides, G. Papatheodorou, K. Psathakis, K. Tsindiris, P. Panagou,
N. Kalogeropoulos

Previous studies have assessed the protective effect of nebulized magnesium sulfate on bronchial
hyperreactivity. Intravenous and inhaled magnesium sulfate have successfully been used in the treat-
ment of acute asthma. In the present study we investigated the effect of histamine challenge on intra-
cellular (erythrocytes) and extracellular (plasma) levels of magnesium (Mg) and the possible rela-
tionship between degree of bronchial hyperreactivity and levels of Mg in plasma and erythrocytes.

We studied 42 asthmatic patients (all males, mean age 21£0.3 yrs, FEV,91+2% pred, 10 on inhaled
steroids) and 20 healthy subjects (all male, mean age 22+0.4 yrs, FEV, 93+ 1% pred). Histamine
challenge was performed using Bronchoscreen Jaeger 6021. PD, was calculated at the time when a
20% fall of baseline FEV',was observed. Mg levels in plasma and erythrocytes were measured both at
baseline and when the PD, had occurred. Our results showed that magnesium levels in plasma did
not significantly change after histamine challenge (from 2.06+0.02 mg/dl to 2.08%0.02 mg/dl respec-
tively). On the other hand there was a statistically significant difference in magnesium levels in eryth-
rocytes (from 5.160.07 mg/dl to 4.9%0.07 mg/dl p<0.0001). There was no correlation between PD,,
the difference of both magnesium concentrations (baseline-PD,, time) as well as the initial values of
magnesium levels in erythrocytes and serum. In conclusion, these data show that histamine challenge
significantly affects the magnesium levels in erythrocytes while at the same time serum levels remain
unchangeable. This statistical difference is not correlated with the degree of bronchial hyperreactivity
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(PD,,). Pneumon 1999, 12 (3): 182-188

Key words: magnesium, bronchial asthma, bronchial hyperreactivity.
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Khvikry Meém

Tlgoxiarag prjxag xar feoyywaj anopoasy
HETA OO ELOTTVOI] 21TOIXOU 0560G O€ HOTVIOTES,
TEQLOTO.OLOXOUS HOTIVIOTEG %O UI) HOTVIOTES

®. BAaorog'
A. Lockhart?

Mveupovohdyog, EmpeAntig B Kévtpou Avarnveu-

oTIkig Averndpkelag, Noaokopeio Noonudtwv Ow-

pakog ABnvav, 2EpyaaTrplo AslToupylkwv Aokiua-

olv, NMveupovoloyikn Maveruampuiakn KAwikn, No-
gokopeio Gochin, Paris

NEEeIg-kAE1d1G: Brixag, Bpoyxikn andgpagn, Ki-
TPIKO 08U, KGmviopa.

H epyaoia napeAqeon otig 4/2/99 kai eykpibnke
Tpog dnuoaiguan otig 3/12/99.

IIEPIAHWH: Mehetiioape to frixa »or tn Pooyyixr amopoatn
OV TEOxAON%aV a6 TNV ELOTVOT] %LTELROV 0EEDS TE RAMVIOTES
100is Pooyyixn amdgouEn o€ puololoynés cuviireg, o€ mEQL-
0TAOLOXOVS ®AMVIOTEG %ol 0€ W1 ranviotés. O ovddg Tov Priya
1Ty oNRoVILRG VYNAOTEQOS GTOVS TTEQLOTUOLAXOVS RAMVIOTES OE
GUY%QLON IE TOVS RATVIOTES %L TOVS U1 ®amviotés. H yoovinn
eEEMEN g Pooyynns amdgoutng mov meoxMibnxe amo v &-
GTTVO1) XLTOLXOV 0EE0S 1TV OLLOLO OTOVG XUTVIOTES KUL GTOVG 1)
ramviorég: H pénot nrdon vov FEV, ouvépn 5 devregdrenta
HeTd TNy elemvon zar 1 duagod g uEyoTng wtions tov FEV,
NTOY OTOTLOTIXG PU1) ONROVTLXY) RETAED TV dV0 opddov. LTovg
un zawviotég, 1 péyot xtaon 1ov FEV, ouvépn 20 devregihe-
TTO PLETA, TV ELOTVOT] 0L TO PHEYEDOG TG TTAONS TV GTUAVTL-
%0, JUXQOTEQO TE GUYXOLOTN LLE TOUS RAMVIOTES KOL TOVG TEQLOTU-
OLOXOUG RATVIOTES. LTOVG RAMVIOTES, 0 faduds Tng aboolotixig
ToELxNg 00dong Tov xamvoy (waxéta €tn) exnoéuce aodevag TV
exarootiaio kroon tov FEV, (r = 0.48, p < 0.10). Evumegdvope
ot 0 Prixag vow n fooyyxn axdgeEn oav arxdvinen oy eloTvoN
[og e0edLoTINIg ovaiag, 6TTMg TO ®1TELXO OEY, faciovial o€ dua-
(POQETLROVGS (PUOLOLOYIXOUG PIYEVIOROVS %KoL 0Tt eEnQTdvTaL 0o
TO XOTVIOTLXO LOTOQLHO TOV EXTIOEREVOY atopov. IIvesuwy 1999,
12 (3): 189-195

EIZAMQrH

O mewapatizdg Priyes oe avBpamoug €yet dvo otdyovg: Tnv €pevva
NG PUOLOAOY (OIS TOV AVTAVOXAQLOTIZOU TOV i) 0L ®Ow TV AELOAGYNON TV
avupnywmay gaoudrwv. To zdmviopo cuvodeveton amd vyt exirwon
YeOVIoU Priye, 0 omolog elvon aveEGQTTOS 0TS TOUS TOBOPUOLOAOYIROTS
UNYXOVLOUOUS TG XOOVIOS POOYYITLONG ®au TN XOOVLOL BROYYLXY OTOPOEN.
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Ou umyaviopot mg Pryoyovag dpdong Tov Xomviouo.-
106 dev €xouv eEaxppmbel. O Pounsford xouw ouv. avé-
eEaV OTL 0 0VOAC TOU POl UETA 0TS ELOTTVOT] HLTQL-
70U 0EE0C OTOUS PETOLOVS XOTVIOTES €(val GUOLOG UE
QUTGV TOV 1] XOTVLOTMY, EVEH 0 0OVOGS cTAC Elvon vyn-
AOTEQOS OTOVC TTEQLOTAOLOXOUC KATVIOTEG O€ OUYXQL-
on pe g dvo meonyoupeves ouddec Ot maomdve
eoevvnTég dev eE€Tacav Ty foyyrn ooty Tov
TEOXCGAEL | ELOTTVON TOV RITEKOU 0EE0G 0€ ATOUO. e
TS (01eg xamviotrég ouviiBeres. Etval yvootd 6t o -
YOG IOV TOOXAAETOL aTd TO ®TEWS 08V OyeTileTau,
TOVAAYLOTOV WG ®dmolo Pabud, ue ™ Pooyyxi| amxd-
(QOCEN OV TEOXAAEL 1 ELOTTVOT] TG £QEOLOTIRIG CUTHG
ovoiag’.

210V AvBWTO, TO ELOTVEGUEVO KITOLXG OV TQORA-
Ael Piyc, o omoiog eEaptdran amtd ) ddom g ovoieg
%0 oVOToRAYeToL ®otd 0tafed Todmo’. EmumAéov, to
ELOTIVEOUEVO KITOLKG 05U TRORAAEL BoOY) XY ATTOPQQL-
En, 1 omola opeiheTon pdAhov o Eva apuVTLLG ovTaVaL-
2AOOTLRG TOV TIVEUIOVOYCLOTOLXOU VEVQOV, eTELdN €)EL
Toyelo EVaQEN, lvon oUvTOUN 08 SLAQKELL RO OVOLOTEN-
Aetow amd ™V arpomivyy’. Ou mbavol unyoviopot g
Pooyyiric ATGEEOENS OV TTQOXOAEITOW 0TS TV ELOTIVOT]
2TEWOU 0EE0S €yovv avaoxommOei o 10etiog’. Qoto-
00, 0L VTTOJOYE(G AVTOV TOV AVTAVOXRAAOTIXOV TOEOU dEV
elvau yvoorol pe axpipera. Ovvmogmnhaxol ynuerou-
m0doyelc Tov Pooyyrot revvoydvou (iveg B naw C)
elvan ov emxpatéotepot vwoyngrot’. Ot pnyoavoiimo-
doyeic Tmv Pooyyndv Aetwv puirdv wav ({veg A tov
TVEVUOVOYOLOTOLHOU) dev umopotv var amoxheiofovv,
eQO0OV 08 XOUVEMQL 1) DLEYEQON TOUG E)EL EMTQEMTIRY
dodon oto avravaxiaotind tov friya’. AMoldoelg
QTTGTOXES TOV KOTTVIOUOTOS 0T AELTOVQY (O TV ouoOn-
TRV VT0O0YEMV OTOV AVOQWITO YIVOVTOL (aveQES ad
TV TQOTOTON O OTCL OLVTOVORAQLOTLX TOV IOl KL TNG
Taoduxiig Pooyyrig amdpEaENS UeTd ad €L0mVon
21700 0E€0g. ‘Oumg ehdyiota yvwpilovue yio
@UoN TV TOQOTAVED OAMOLOOEMV.

Emyeionoapue, howtdv, vo egeuviiooupie Tov ovdd oto
Brixo mow  xooviri eEEMEN TS Pooyxris amdpoaEng
UETA a6 ELOTVOY KLTOIKOU 0EEOC, OF RATTVIOTES X WQ(g
YOOVLOL ATTOPOOXTLXY VOO0, TEQLOTACLOXOUG ROTVIOTES
AOL A1) HOTTVLOTEG.
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YAIKA KAl ME©OAOQI

XapaktnpIoTiKG €6eAovVTRV

MelemiOnnav toudvra enttd (37) eBeloviég, nhniog
a6 21 €wg 50 etav. Amorhelomray amd ™ peré dro-
et UE LOTOQUXG atomiag 1) doBuatog, pe yoovia fooyyL-
%1 aroQEAEN 1 AOTUWEN aVOTVEVOTIXOU CUOTHUOTOS
rotd ™) dudprera Tov 6 fOouddmv Tov TEOoN YOV
™G UEAETC. AEXOTEVTE OTG CUTOUS OOV ROTTVIOTES
(K) (uéon nhxia 35,2 €t - 6 yuvaineg xow 9 dvdgeg),
dexnarpelc Noav meprotactaxnol ramviotés (ITK) (néom
nhxio 31,6 € - 6 yuvaineg now 7 avOQeg) o evvéa
foov un xamviotés (MK) (uéon nhnio 28,9 €t - 5 yo-
vaixeg xow 4 dvopeg). Aev elyav whnpogoonbel tov
axopi} otéy0 g uerétng, ovte yvmoilav T déom Tov
ITOLXOU 0EEOC IOV ELOETVEQY. AEV VT OYE OTOTIOTIRA.
onpavary Otapood (unpaired t-test) petall Tov ToLv
ouddwv éoov agopd o FEV, mowv amd mv évagEn mg
uehémg (K 92,7 6,5, TIK 94,7 5,6, MK 100,8 6,5). H
ayw T s FEV, twv eEetactévimv atduwv virav
evtog Quotohoyav oplwv. Kamviotés oplotnrav ot
e0ehovtég mov ratovAAwVAY TEQLOOGTEQO AS €Vl
TOrETO TNV NUEQQ. €TTL 3 €T TOVAGYLOTOV, EVE) TEQLOTOL-
ool ®OmVIOTES oploTxray oL €BEAOVTIEC TOV ®OTOL-
vahovav Myotepo amd €va moxéto ™V efdoudda ent
3 € TovhdyLoTov.

2x€010 TNC pEAETNC

Ou 37 eBehovtég voPMibnnav ot doxpacio et
OTVOTIG TOV %LTELXOU 0EE0C, Ommg dLauoppabnre and
tovg Bickerman xay ovv'. HFEV | petorionxe mow omd
™ doxrwuaoia, 5, 20 xaw 60 devtepdhenta uetd oo xdbe
€LoTIvo| ®ou UeTd Tov TeAeutalo Prixa’. O ovdog Tov Prixa
®ouw 0L THES TOV peta-yrot FEV, ovyroiBnxay ota-
TLOTLHAL.

TexvIKEG AenTopEpeIEs

KdBe eBelovrig elo€mvevoe otadiomd avEavoueveg
ddoeig vepehomomuévou dlahipatog #teurol 0E€og
uéyol va emrevydel moduAnom Priye. O ovddg tov frixa
00l0TN®E WG 1) WXEATEQN dOON ALTOLROU 0EE0G TTOV TTO-
rdheoe Piyxa. To ntourd o0&V, diahifnxe o€ ameotoy-
uévo vepo xan 1o pH Shov twv dtohvpdtmv fray 2.0.
OL OVY%EVTQMDOELS RO OL OCUOTLROTNTES TV dLohvud-
TOV TOV %1TEWX00 0E€0g fioav 10, 55,2, 100, 150 o 200
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mg/ml now 52,7, 287,4, 527,3, 790,5 nou 1054 mosm/kg
avtiotouya. H ovyrévrpmon g devteong ddong 1jtav
55,2 mg/ml avtl yioe 50 mg/ml yio va emriyovue 1oo-
oopwTxdTTe. Me autd Tov To0mo, WToQETaE VoL ELEY-
Eovpe ™V VIO-, TV LOO- %Ol THY VITEQ-OOUMTIRATNTOL
TV OLIAVPATOV TOV %1TELROU 0EE0C. Ol awEaVONEVES
d60¢eLg ToV %TEKOU 0EE0C Yoonyitnxav og yoovixd
dwaotiuata 5 Aemtdv. Epdoov eiye Poebel o ovddg
Prixa Tov eBehovty, yoonyinxrav dvo mpdobetes €l-
onvo€g g (duag ddomg pe yoovird pecodidomua 5
AETTOV Y10l VoL ELEYEOUILE TNV VOTTALQOLY Y LUGTYTOL TNG
doxpaotog.

Ta dwehipore Tov %TEWov 0EE€0g vepelomouion-
xawv péom veperomomty DeVilbiss, mupodototipevo e
™ Poadeio eLomTVor] a6 TOV VTOAEWTOUEVO GYHO €mG
v ohxi} tvevpoviry ymenuromra (FDS, Mediprom,
France). O vegehomommis mapelye 15 pl og ndbe evep-
yomoimon tov. H odnyotoa mteon tov oEuydvou rtav 1.5
mb. H puéon agpoduvauxn Siduetoog twv eLomvedpe-
vov copotdiny frav 4 pum. O tipés mg FEV | petpn-
Onxav ue avtéparo ompduetoo (Minato, Japan).

2TaTIOTIKA avaAuon

Ovtpég Tov 0vdov Prjxo Tmv TELHY opuddmv cuyrQl-
Onrav pe ™ donwpaowd Student’s t-test (unpaired). Ou
Tpés Mg oyt FEV, tav toudv opddmy mow amd m
uelém ovyrolBnxrav yonowomowdvtog To Student’s t-
test (unpaired) avd 6vo ouddes. T vdBe oudda, o
pés mg FEV, mowv m donpaocio zar 5, 20 zaw 60 dev-
TeQOLETTOL UETA TV TTEOXRANOY Prixa vTofMiBnxay o
duthj avdivon petafAntémrag (analysis of variance)
YO TG UETOPANTES ATOUO/YQOVIXY TTEQIODOG %o OTY)
donpaoto Friedman. ‘Otav foéBnrav otatiotind on-
UOVTLXES OLaLpOQES UETOED TmV TeEIOdWY, oL peta-P-
xwEc Tueg Mg FEV, ovyxoiBnray pe tig aoyunes Tues
ms FEV, (paired t-test). I va eEoxoiwbel av ou pe-
toforés mg FEV, foav aveEdomreg and 1o frixa %a-
Oawtov, Eywve wa dpora avdlvon pe ig ipeg s FEV,
UETA TNV ELOTVOT] TG OUEOWS WXEOTEENS dGOMS 0o
avtiv mov moxdieoe Priyo o€ xabe eBelovti|, extog
oo 2 dropo Tov EPNEaV HETA TV ELOTVOT] THG TOWTNG
(unpdTeENS) O00MNG. ZTOUS ROTVIOTES, O aOLOUAS TV
TOXETWV ETOV CLYXRQIONKE UE TIC TYUES TS TTWONS TG
FEV, petd mv ewomvor} z1tounot 0E€0g, XONOLUOToLm-
vtog ) doxwaoia Spearman rank correlation.

191

ANOTEAEZMATA

1. Brixag

O Py mporABnre o€ TOLAVTO TEOOEQELS QTG TOVG
TOLdvTaL eTd eBehoVTES. ATS ToL dtopa tov dev EfnEay,
2 400V ROTVIOTES KO EVOLS 1TAY TTEQLOTOOLOLAS KOTTVL-
oic. OLTEUTAES TLES TOV 0VOOY TOV By o OL (OLES
o€ 6ha Ta dropa wov eEetdomray. Ta 6vo cvumepd-
OMOTOL 06 oVt oAy OTL 1) ELOTTVOY] OG0EMV KATQLROU
0E€0g xATEQMV 0Ttd ™) 1) 0YSvo G0 dev mpordhe-
o€ TayvpulaEio oto dropo ™G HEAETNG oL OTL O OV-
d6¢ Tov Prixa €xeL vymhi avamapaywypdmra. Ou pé-
O€C %Ol OL ATOUXES TWUES TOV 0VOOY Py et YLOL TIG TOELS
opddeg gaivovron oto oyfiua 1. O ovddg Prixa frav
ONUOVTLXG VYNAGTEQOS OTOUS TTEQLOTALOLAKOUS HOTTVL-
OTEC 0€ OUYXQLOT| € TOUG ROTTVLOTES KO TOUS UY) KO-
viotég (p > 0.05). Zroug K, o péoog ovddg Prixa wica
otafepn amorhon rrav 49 23,2, otouvg [IK vtav 124,2
54,7 non otovg MK frav 55.

2. Bpoyxiki andppagn

H agyua] i mg FEV | dev diépepe otamotind, ota
ATOULOL TV TOLWY OUAWY. ZTOTLOTIXG ONUAVTLRI TTTOON
mg FEV, (%pred) onuebnxe apéomg petd my meo-
%Mom Tov Priye Al TO ®ITELXG OEY RO OTLC TOELS OUd-
deg. H mrovon e FEV, firav peyaliteen otoug K xan
otovg I1K og avyroion ue tovg MK. H péyiom mrcdon
ouvéPn ota S devtepdiemta otovg K now otoug TTK #au

MEXH
TIMH
TOY
OYAOY
BHXA

(mg/ml)

[ 8}

[[1]

K nE ™MK

Dynjua 1. Méoeg nar aropixés tiués ovdov tov Pijya xat
YIQ TIG TQELG OUAOES.
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ota. 20 devtepdremta otovg MK (rivanag A, oyijua 2).
Agv PoEBnre ovoyETion ueTaEU ovdov Priya xow TTdon
omv FEV.. ITagotnoentnxe wa wxon peioon mg FEV,
UETA aTd TV ELOTVOT] TG AUEOMS WrEOTEENS dGONS
and ™ Pnyoyova déon xdbe ardpov, alhd n peinon
avti dev frav otationxd onpavikg (0.05 < p <0.10
otovg K »now p > 0.10 otovg I1K #aw otovg MK).
Z10ug #amvLOTEG, N o s FEV, ota. 5 devtepd-
Aemta ovoyetiotnre oe wrEod Pabud (Spearman rank
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correlation) pe Tov aLOUS TV TorETwv Ty, r= 0.48,
ya to omoto 0.05 < p < 0.10.

2YZHTHZH

O Prixog meorhiOnne auéong HETA 0md ™V ELOTVON]
™G PNyoyovos dGomG Tov 1iTELkoU 0EE0C, TEAY UM TTOV
vrodAmvel avravorhaotrd pnyoviopd. H Booyywxi
amOPEOEN, 0TS doToTOON®E OmS T WxEl Helmon

Hivaxas A. O petaolréc twv % tpav ms FEV, netd 1o Prixa amd xroind oEv

e noepia Xp6vog petd tov fijxa (sec)

5 20 60
K 92,7 (£6,5) 10,6(£7,3)*** 90 (=8,0)* 91,6 (£7,3)*
IIK 94,7 (£5,6) 90,6 (£7,3)*** 91,7 (£7,2)* 92,8 (£6,6)*
MK 100,0 (£6,5) 100 (=6,4)** 98,7 (£7,0)** 100,5 (£6,4)

Ou apBuot otig mapevhEoeis mapLototv T otadei] amdxhion. Ol otamotind onUavTKES OLapOEES amd TIC TES NEEuiag oupuPoliovron

ue *** érav p<0,001, ** drav p<0,01 »ouw * drav p<0,05.

5” 20” 60”
1 ] ] Xoovog petd
0 Tov Pijyo
=3
***K
8 7

Méon %A
FEV1 pred

Zyrua 2. Méon tyuj % AEFV, (IIPOBA) petd and ewomvonf 15 Pyoyovas 000ms tov #1touxol o&éos.
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mg FEV , nateyodgn xow vroymoenoe péoa oe 1 hemrd
amd ™) otyw) ov otapdtnoe o Priyas. Avtd emiong
elvaw ovpfatd pe avtovarhootxo unyxoviouo. Aev ei-
vou eE0xQLPOUEVO v 0 TEOXMTAS PYCS 0TS TO KLTQL-
%0 0EV nau 1 emoorovBovoa Peoyynn amdpeaEn olo-
%ANOdVOVTOL aTd OLOPOQETIRA AVTAVOKAQOTIXG TOECL.
e 6,11 aopd ™V mapovoa uelét: [pdtov, dev Tex-
unowninxze Peoyyrn amépEOEN HETA TV ELOTVOT] THG
AUECMS RATWOTEENS OO ™) Pnyoydva d6omg ®iteLxrou
o&€og, epdoov 1 FEV, dev rrav onuavind dudgpoon
amd ™V ayw T g otoug TIK xaw otovg NK, eva
elye oplaxn uetwon otovg K. Aevtepov, dev Poebnxre
OVOYETLON UETAED TV dV0 OVTOVORAOTIROV QITOVTY-
0gmV, TOU Priya xow TS Peoyymnig ardpoatns. Evde-
YOUEVMS Ba uroovoe Vo cuumeQAveL xaveis OtL, 0 fY-
YOG %alL 1) PEOYYIRY OTOPEAEY, oV %o 0T UELETY oG
meoxMiOnxav amtd Tov (010 YMUKS TaEAYOVTE, TOY-
uoromoinxay HEom dUo LOWOQETIRMV AVTAVAKRAL-
OTXMV TOEWY, OTWS VTOOTNEICETOL 08 ML TEOOQOTY
avaoxomon’. Ze mpdopaty uelét) oe uy avouobnto-
momuéva did yorpidia, 1 xoeNynom oaABoutapoing
eEdhenpe ™ Pooyyry amdpEaEn netd and eLomvor]
%ITOLXOU 0EEMC, VA dev emnpaoe To Priyo oo 1o %i-
TG 0EV™, To YeyOVAg OTL, 0T PEAET pag, 1 fooyyL-
%1} aopEaEn xatedelyOn pévov tav o eBehovrg €Pn-
Ee, elvon V€ g vdBeoNg L 0 Prixag dlevrohivel
TNV AVTOAVORAQOTIRY POOYY XY OtOQQaEN. AuTd elval
OUUQOVO e RMVIXES TAQATNONOELS CUUPOVOL UE TLS
omoteg M Pooyyn amdpEaEn evvoel To Prixa eved m
¥01ion Pooyyxodiaotaltixdv pewwvet to Prixa’. Aoa, 1
Pooyyodiaotory €xel udhhov €upeon emidoaon oto
Prixa.

H péronon mg FEV | mov yonowwomonjoapue ya vo
aviyvevooupe T fRoyy i} ardpakn lowg va fjtav mo-
oarhavnTry, MOy TS aQodris welnong Tmv foyyL-
ROV AVTLIOTAOEWY OTTO TV TIVEVUOVIXI| VITEQOLATAOT TTOV
moonyelTan g Ploung EXTVONg, OTwg PAVNXE aTtd O)E-
TIES PEAETES POOYYIMNG TOORANONG OE VYLELS EVIFALRES
%O OTOTIKOVG, U aoBuatirovg e0ehoviEg, netd omd
elomvor] ahhepyloyovov'®. Emouévog, dev umogoipe
va. amoxAgioovpe ™V mBavOTTO OTL 1) (WKQT] KO TTaL-
00dun ron mg FEV | wov petorinue om pelém pog
(owg voTud T Pooyyry amdpeakn Tov mooxdheoe
N €Lomvon %TExol o&€og. Iepautépm puehétes we po
un eEQTOUEVY 0T TV TEOOTAOELL TOV OTEpOU HEBO-

193

do péronomg g Pooyyirnic andpeatng fa progovoay
VoL dMOOVV TEQLOOATEQES TTAMNQOPOQIES OYETIRES LE ™)
Pooyymn amdpaEn Tov TEOKAAEL TO KITOLRG OE.

H Pnyoydva amdvimon oty eLomvorj g d6ong-ov-
90U TV %1TEWKOY 0EEOG Elvou €€ 0QLOUOU WLXQY| ®OW OLTTO-
tehelton amd pio 1 dvo mpoomdabeies. Aga, ovumeQd-
VOUE OTL O OYETIROC VTEQUEQLONAS TTOV TTEORA]ONnxe
and avTtév 1o Py eV aEXel Yo Vo ALTLOAOYHOEL TO
Pooyydomaouo mov axohovONoE, E0TW KoL 0V RATOLCL
amd to pehen0€vTa dropa eppdaviay fooyyirn vie-
0aVTLOQAOTIRATNTA.

O Priyxog mov exheleTon amd Ty €LOTVOY ROTVOU TOL-
vdoov €yel amodewybel 6T oTovg O%UAOUS OPeiheTOn
0TOVS U1 EUBWXG TVEodoToVUUEVOLS VITOdOYE(S "eQe-
Bopov" (irritant receptors) Tov dve AaQuyyLrov vev-
oov’. Emmhéov, Cha mov €hafav moonyovuévmg o
Yaiolvn dev urdpeoav va Pigovv petd amd elomvor]
romvoy, Tedypa Tov delyvel 6tL ot Pnyoyova omd-
vinon eumiéxovrar ot iveg C Tov mVEUIOVOYaoTOLROU
VEUQOV, apol OTwg ELvVaL YVOOTO, 1 ROAPALOivY, XO0ON-
youpevn oe ueydhes dOOELS, ROTOOTOEPEL TIG EAEVBE-
&g awonmiotes amoMEels twv Podyymv'2. Ot vrodo-
xelg autol, vd dapopeTivés ovvijreg di€yepong,
UToQel var Tadyouv Booyyixri amogasn, eite Moym
OTaopoU TV el Pooyyrdv wmv, efte Adyw oudy-
UOTOS TOV PROYYIXOU Prevvoydvou'H4,

‘OhoL oL [N ROTTVIOTES oL OLOL OL XOTVIOTES EXTOG
amd dvo, EPMEav netd ™y eomvon g devteong dong
21TOW0oYU 0E€0g, M omola frav emiong LOO-WOUOTLRY,
YeYovOg mov deiyvel ot ) wopotrdmta dev lvon on-
UOVTIROS TORAYOVTOLS YLOL TV TTRO%AN oY TOL Byt TTody-
uat, ou Higgenbottam xouw ouv. xatédet&av ot o dia-
AMouoro Tov xTEwrot 0E€og dpouv mg Prxoyova Adym
s abpototiriig dpdong Tov youniov pH xou g amov-
olag aviovtmv mov damevoiv Tg fohoyrés neupod-
VES, KVOINS LOVIOV YAmplov®.

O 0vd6g Tov Prpxa poéBMre vymAdTepog otoug TTK
o€ ovyxroon pe Toug K »aw tovg MK. To ebpnua ovtd
emPePatcdiver to avriotoryo ™mc uerétg twv Pounsford
xaw ouv2 AviiBeta, 1 yoovixy eEEMEN g Pooyyriic
anépEAENS oV TEOXRALEDE TO %LTEWKG 08V otovg ITK
1ira Spota pe vt tov K H wirpdteon tw mg FEV,
xateyoden otov dLo yodvo (5 devtepdhemta uetd To
Prixa) wawn wraon mg FEV irav peyakiteon amd 6,1
otoug MK. Autd givan olpgpmvo pe v vodeon mepl
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ALOPOQETIRWV UNYAVLOUMDV YLOL TO PrjX 0L ®ow YieL T fROY-
YW%Y OOPEAEY TOV TTROXROAOUVTOL 0TS TO KITOLRG OEY.
O0 WTOEOVOOUE VO OUUTEQAVOUNE GTL HETAPOAES OTOUG
Podyyovg opelhdpeves oty abpolotivi} dpdom Tov o
7vov TOv TOLYdEou glvon vevBuveg ya T Pooyyni
ATOPEOEN OO OTTAVTNOY OTYV ELOTVOT| KITOIKOU 0EEOC
otovg K »aw oroug ITK zau 61t to meprotaotomd vamvi-
opa ®keBLoTd Toug VTodoYElS TV EQEBLOUWMY 1), ELOLXO-
TEQ, TOV PY0 MYOTEQO EVAOBNTOVS 0TO KITELRG OEV.
AveEdomTOL QTG TOVG PIYOVLOUOUS, TO CUOTNUOTIXG
rdmviopa poiveton 6t emneedler ™ Pooyywry avidoa-
OTROTITOL OTO KITOWXG 0EV, OTTmg CUUPALIVEL RO UE T
uetoyohivy'®. Ze uelém) Tov ovdov Tov Priya o€ *aTTvL-
OTEG UE YOOVLOL QTTOPQOATLAY TTVEUUOVOTAOELOL ®aL VYLE(S
e0elovTEc, oL RamVIOTES el oV yaunAdteQo ovdo Prijyo
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07O ®LTOXG OEY 0€ O)E0M e ToVg VYLELS (g 0vdGG TOV
Prixe vohoylomxe 0 hoydoLBuog g ouyrEVIQWong Tov
mpoxrdheoe dUo Pfrxoyoveg mpoomdfeLeg), eV dev vmio-
xe dLapopd wg EOg Tov 0vdE Priya oty xanpaioivy'.
Apa, o ®dmvioua Ogv gaivetal vo emmeedlet ) Pyo-
yova ardvinon tmv vav C, eve ennpedlel Tovg gval-
0BnTovg 0T0 ITELKG 0EY VITodoYE(S.

To xdmviopa Oo urogovoe vo exneedlel v nivnon
TOV LOVIOV 0TOVS OLEQAYWYOUS, AVAOTEMAOVTOS TV €X-
%0101 TOV LIGVTOV YAweiov”. To meplotaoiond rdmvioua.
(0mG TEOXOAEL Lol AVTIOQAOTLXY VTTEQERRQLON LOVTOV
YAwEIOV OTOUS CLEQOLY YOS, OTIG TEQLGAOVGS YIS %d-
TVLOpCL. AUTH 1) VTTEQEXRXQLON YAwEIOV (0wS TTpooTaTEVEL
amo Pyxoyova, ahhd oL omd PEOYYOCVOTOTIXG EQE-
Blopara.

SUMMARY

Citric acid-induced cough and bronchial obstruction in smokers, occasional smokers and non
smokers

F. Vlastos, A. Lockhart

We investigated inhaled citric acid-induced cough and bronchial obstruction in 15 smokers without
chronic airflow limitation, 13 occasional smokers and 9 non smokers. Cough threshold was signifi-
cantly higher in occasional smokers in comparison to smokers and non smokers. Citric acid-induced
bronchial obstruction had a similar pattern in smokers and occasional smokers: the maximal fall of
FEV took place at 5 seconds post-inhalation of citric acid and maximal fall of FEV  was statistically
significant between the two groups. In non smokers, the maximal fall of FEV, was significantly less
than in smokers and occasional smokers. In smokers, the degree of tobacco consumption seems to
influence the percent fall of FEV, (r = 0.48, p < 0.10). It is concluded that cough and bronchial
obstruction to noxious agents such as citric acid are based upon different physiological mechanisms
and they depend on smoking history of the subject. Pneumon 1999, 12 (3): 189-195
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H epyaoia napeiodn otig 14/4/99 kai eykpidn-
Ke Tpog dnuoaiguan otig 3/12/99.

ITEPIAHWH: MeherriOnzav ot gdxeror 120 ao0evav pe qupotio-
on vemrotivy ovAhoyr Tov voonievTnray oTNV ®Aviry pog
®atd T yeovixn mepiodo 1974-94. O aobeveig avroi (81 dvdpes,
39 yvvaixeg) amotedhovv To 24,3% ToV GUVOAOV TOV PUUATLOCEDY
%aL 10 37% tav eEldgopatindy vretorotivdy ovihoyadv. H néon
nluxia Tov asBevav frav 44 étn (16-85 €tn) »o 1o 27,5% eiye
nhxia > 60 exov. H axtivoygagio Odgoxra £deiEe mogeyyvpoTing
akrotoon oto 10% tov nequnrdoenv. Ewdirotega, 66ov agpogd
TNV opdda Tov aohevov pe nhrio > tov 60 eTov, 1o 79% eiye
novo vretmxotiny) GVALOYH 0TV axtvoygugic 0bgaxa. Oetixn
rahhégyera xTvédav foédnxe oto 18% tov negurTdoEnV, T0 66%
TOV omoimv dev elye mageyyvpatixy prAapn. H dudyvoon g ¢v-
ROTLOO0VS VIECMROTIXIG GUALOYIS Y10 TO OUVOAO TOV 00BeVOY
t€0nxre amo T Oerinn froyio veCorota (49,2%) rar Ty aviyvev-
01 ToV purofoxTnELdiov TN PUUATIOGNS 0TO TAEVELTIXG VYQO
(17,2%) M oto atveha (26,6%). Ly megintwon mov o xoAMEQ-
yeles ATVEAQV MoV 0QvnTizég 1) OLdyvoon Poctotnxe o xAivi-
%0EQYOOTNOLXA %QLTOLO. (60%). TvnmegaiveTor 6TL 1) oVYVOTY-
T0. T1)G PUUOTLOO0VS VECMROTIXI)G GVALOYIIS O€ dTopa peyding
nhxiag eivar vymii. H oupporn tov xallegyetov atvéhov atny
Oldyvoon eivar oNEAvTIXY AXONO XOL O GTOVOLN TAQEYYVINATL-
»1ig PAdPns oty axtivoypagio Odeaxa. Ilvevuwv 1999, 12 (3):
196-202

EIZArQrH

Eivat yvonotd 6t o aplfudg Tov meoumtioemy guuatioons €xeL ov-
EnBeita televtaio yodvia, yeyovog mov €xel amodobel xvpiwg oty HIV
LotuwEn xow oto AIDS'. “Eyet duomiotwBel Spwg 6, Grav eEapedotv
10 dropa pe HIV holumEn, oL vreprilxes amotehovv T peyaliteon oud-
da v TeQUTTdoEMV ue puuatimon™®. Ty Aueow €xel poebel 6t o
TOO0OTO TV VTEQNARMOV UE QUUATIMON €xXEL VITEQITAAOLAOTEL OLTTO
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13,8% 10 1953 ot 28,6% 10 1979°. O Couser #au Class-
roth 1o 1993 avépepav 6t to 1987 0 apBude tov vémv
TEQLTTOOEWY PUUOTIMONS O VITeEAxeg ra 20,6 avd
100.000, evod o avtiotouyog yio g nawrieg 15-24 frav
4,68 TIpw amtd TV ATTOTEAEOUOTIXG EAEYXO THG QUUOL-
tlwong oyedov 1o 80% TV atdpwv eiye pohuvOel ue To
uvxopaxteido g guuatioong oty nhxio twv 30
etov. Ta dropa mov enélnoav amotehotv Ty TheLO-
YN@ioL TV TEQITTMOOEMV UE PUUOTIMON TTOV LoryLyved-
oxoviar ofjuea HeTeEl twv nhximpévov'. Tapdyo-
VTES OV VOTVOVTOL Y0 THY avalomipmwon TS VOoou
elval 1 dopovii TV veENAxmV o€ WouuaTo 6mTov 1)
v600g ovyvd mtaipver evonuxs yopaxtijoat 2 1 avo-
OOROTAOTOM), 1) %01} SLOTQOPI, ) Ajym POLOUARMY RO
1N OVVUTCEEN AWV Voowv3S,

"Eyet mogatnonbel 6t edid oe aobeveig peyd-
Mg nhrioe, n gupatioon aoxretd ovyvd Oev ouumeQL-
happdvetan ot dlapoory) dudyvmon e amoTéNeoUa
aoBeveig mov Bempeiton GTL TAOKOLVV AT TAEGEVVOY)
YOOVLIOG POYXITIdAS 1] TVEVROVIDL VaL dLoryLyvioxovToL
apov €xovv 110m exBéoet Eva peydho aLBud vyLwv ato-
umv 0to purofaxteidlo g guuatinons’. Mepurég
o€g udhota 1 dudyvwon tiBeton petd Bdvato and
VEXQEOTOWXRG VAM®GS 3!, To yeyovdeg awtd ogeihetol
#OIWG OTNY ATV KAVIXY ROL OXTLVOAOYLRY ELROVOL
ue ™V omola ppaviterton n veoog ot NARIOUEVL dTo-
U, To. omoioL EmMmAEOV UTOQEL VaL £X0UV aEVITLXY TN
deppoavtidpaon Mantoux*".

H gupotiodng vreCorotny ovhhoyi ouvijfog me-
OLYQAETOUL MG OEE 0L XOXKLWUATWING TAEVQITIS 1) OTTOlCL
eupaviCeton wg ouvEmeLa TEAopaTnG AOTUWENS o€ vea-
00UG EVITALXES TTOV ROTA ROVOVEL OEV EXOVV EUPOLVY] TTOL-
oeyyvuotxij Prapn'. IModogato otouyeio Gumg dei-
YVOUV GTL | emONUoLoYiC TOV QuUaTLWd®OV vIeLmxo-
ROV CVAMOYDV aMAATEL RO UTOQET AVTES VOL EUQPAVL-
0TOVV 0€ Peyolitepes nhnieg wg ooty exdNhlmon mg
véoov 1 ovvnBéatepa wg avalomipmon makards vo-
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00”16-18.

H avadoopzj cuti pehétn €yLve pe oromo vo extl-
undet n ovyvomTa TS QUUOTLOOVS VITECWROTLXIG
ovhhoyig og dropa peyding nhxiog otov EMAnvind
DO RAOWS XA O TOOTOS ALOYVWOTLRNG TTQOTEYYLONC.

YAIKO KA ME©OAOZ

AvoaoromOnrav 323 pdrerlol aobevav pe eELdQ-
uonxi vreCoxotiny ovhhoyn xon 494 aoBevadv ue Q-
UaTion TVEVUOVY TTOV VOONAEUTNXRAY 0TV RAVIAY
uog xord my 15etion 1979-1994. Ané awtovg pelenion-
zawv 120 pdxelhol 0oBevav ue m dudyvoon e pupa-
TIdovg veLonotnic oulhoyrg. ATd TOUS TOQATAV®™
aoBeveic ou 81 frav dvdpec now o 39 yuvaireg pe nhi-
ulo amd 16 €ng 85 etav (u€on nhnio 44 €t).

Ao ta dedouéva tov 120 aobevav peletiiBnray
AVOAUTIRG 1) OUYVOTNTOL TG PUUOTLOO0VS VTteLw®OTL-
%1 oVALOYYS avd opdda nhriec,  ouviTaEEN ToEY-
YUUOTIXOV OAOLOOEMY 0TV oxTivoyQapio Bwpoxa
20000S ®owL M ALy vOOTIXY TOUS TQOOEYYLON UE LOLLTE-
on éugpaon oy oudda aobevav peyding nhxiog.

AMNOTEAEZMATA

Amé tovg 120 ao0Beveic mov uehetiOnray, ou 55 (34
avdpeg nou 21 yuvaireg) elyav nhunlo rodten 1 oy
tov 35 etav (45,8%), 32 (25 Gvdpeg now 7 yuvaireg)
nhrio 36-59 etav (26,7%) now 33 (22 Gvdpeg nav 11
yuvaires) nhxio peyariteon 1j ton tov 60 etdv (27,5%)
Onmg gatvetal otov mivaxa 1.

Ou 120 aoBeveic g nehémg pog amotehotv To
24,3% tov ouveLov TV 00BEVAV [LE EVEQYOS (upTin-
on TV TVEVUOVOV ®o T0 37% Tov GuvEAou Twv gEL-
dowuatrv vreLoroTvmy OVAAOYWY TOV VOO AEUTY-
7oy 0TV ®Aviry wog xatd Ty Ol xoovir mepiodo.

H pelém tov amhaiv axtvoyoagudv Bwoaxa (omt-

Hivaxag 1. Katavourj xatd @udo xai nhixio 120 meournrdoemv ouuatiddovs vreCmxotixlc ovAloyre.

Hhxia (étn) 16-35 36-59 2060 2volo
Avdpec 34 22 81
Tluvairec 21 11 39
Zivolo 55 (45.8%) 32 (26,7%) 33 (27.5%) 120
Zyéon (Avd/Tuv) 1.6 3.6 2
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oBompooBimv naw mharyimv) €delEe ouvinaEn maey-
yopotrayv alhowdoewv oe 12 aobeveic (10%). Anéd
aUTOUS OL 6 Y0V OVOIOLOYEVE(S OXRLATELS EVOELRTIRES
npdopatng PAaPns (5%) now ot 6 (nhwriog dve Tov 60
ETMV) OTOTLTAVAOOELS KoL QUAVOTRES PAARES EVOELXTL-
#€¢ mahawdg véoov (5%). (Iivanag 2).

Avalvtndtepa, 60ov agpoed oy oudda twv 33
atéumv pe Nhrio peyariteon tmv 60 eTdv mapatn -
Onray T €ENG:

1) H Mantoux vjtav Oemnn o€ 26 and tovg 31 co0e-
velg otoug omotovg €ywve (83,9%).

2) Ou 26 otovg 33 aoBevelc (79%) eiyav udvo vrme-
Conotny ovhhoyr oy axtivoypapic Bwoaxa. “EEL
aofevelg elyav ouvods PAAPN evdelrtnn Tohondg vo-
oov (18,2%) non €vag aoBeviic mapovaiale otouyeio
evdeTnd mpoopag PAApNC.

3) H dudyvoon 1€0n pe touhdylotov o amd Tg
nopaxdto egetdoeis: o) Bioyio vreCwndta og S and
Toug 16 aoBeveig otoug omotovg €ywve (31%), B) Oeti-
%1 ®oAMEQYeLa YL To uroPaxtnoido g pupatio-
ong Tov whevpLTiroy vyeol ot 3 aobevels, v) Ostnn
noAMEpyela mrvéhwv yioo B-Koch og 6 aoBeveic amd
TOVG 0OtoVg €vag elye otouyelo mohouds PAapng oty
AXTVOYQOLQI0L TOV BWQOKE ROl EVOC OTOLYEIOL EVOELXTL-
%A mpdogpatng PAAPNG. O vdhowmol 4 (12%) dev ma-
oovoialav maeyyvuotry PAAPN oy axtivoypapio
0V Bcdpara. ) AVIOTGXQLON OTNV CVTLQPUUOTLAY Oy ™-
i mov xoonyiOnxe otovg vdhoutovg 20 aobeveis
(60,6%) ue paon Ta magaxdrm xorrjoia: EEdpwuott-
%0 VYO Ue Aepgorutraord Timo, Betiviy Mantoux,
avEnon adevoowvodeamvdong (ADA) > 33 Ul oto
ThevOLTKS VYQE, 0%E0m Avooliung TAgVQLTLXOU VYQOU
/ Mooliun ogot > 1,2 xouw amovoior GAng epunveiog
YL0L TV TTOQOVO (0L TOU UYQOU.

310 oUvoho TV aoBevav 1) dudyvwon e puuatio-

Hivaxag 2. Evorjuata axtwvoyoagios Bboaxa.
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ong €t€0n oe 48 aobeveic (40%) ue Tovhdylotov uia
Al TG TOQOXATM EETAOELS OMS QYaVETL OTO OYN-
uo 1.

1) Bioyio veCondta €ywve oe 59 aobeveic (49,2%)
%0 1) L0ToAOY Y] €EETOON TOV VMXOU ftay BeTnn o€
33 aoBevels (55,9%).

2) Kahégyera mhevortinoy vypo yio uxofoxtn-
0{dto ¢ puuatiwong €ywve oe 64 aoBevels (53,3%)
now frav Oetvn og 11 (17,2%).

3) Kohégyeia mruéhav yiow puropoxmoidlo g
upatinong €ywve oe 60 aobeveic (50%) xnon frav Oe-
T otoug 16 (28,6%) and toug omolovg o 10 dev &i-
Yo eppaviy Taeyyvpatik PAapn (62,5%).

2toug vehowrovg 72 aoBeveis (60%) n dudyvoon
Paolotre 0Ty avTOmTOHROLOY 0TV OVTLQUUOTLRY Oy 0)-
v1 1 omoia yoonynnxe pe Pdon To TOQORAT® %OLTI-
oLt

ADA peyartiteon and 33 Ul zow oyéon hvooliung
mhevoLTLROU VYQOU/Avooliun 0pov > 1,2 n omoio Boé-
Onxe oe 14 and tovg 17 aobeveic mov petorinxe (80%).

2YZHTHZH

H gupatioon magauével pioe onpovtir outior e§t-
dompamnic vrelwxrotng ovhhoyc?. Tt uehém) pog
avti amotelel 10 37% twv eELdpmuaTRdyY VIeLwrOTL-
20V OVALOY GV %0 T0 24,3 % TV TEQUTTWOEWY UE TTVEL-
wovixy QUUOTiDON, TO000TS UEYAAO OF OYEON UE TO
avtiotoro AMhwv pehetdv 6mov Boétnxe 5% non 7%
avtiotorya’. TIBavev 1o vymhé 10000T6 Vo oyetiteTon
e To ueYaho apLiud tmwv aobevav pog oToug omoiovg
n dudyvmon t€Oxe pe PAon ™V avtomdxolon oty
avuguuatey aymy. Edv eEonpedeln ondda ovmi twv
0.00evdv, T0 T0000T6 WTO peLdvetol oto 14,8%. ‘Ocov
apOQd 0TV RATOVOWI ROTA QUAO, 1) WXQATEEN dLapo-

Oudoda nhixiag YreCoxorxi Svidoyi Y.2 nau mageyyvuatini fAASy
(étn) (Y2)

Tohoud TEAOPOTY
16-35 50 5
36-59 32 -
> 60 26 1
ivoho 108 6
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e AvTaTéKpIon OTNV QVTIQUUATIKA
KaAAépyeia TruéAwy k// HoTiKI)

aywyn Bdoer KAIVIKoEpyaoThpIaKwy aToIXElWwV
Zynua 1. Todmog didyvwans Twv Quuatioddy vrelwxotixdy oviloydy

/

oG ToOTNEETAL OTLS VEQQES NArieg (avahoyla av-
dowv/yvvaireg 1:6). H dagpopd ot toumhaotdleton
ong ueoateg nhxies (avopeg/yuvaineg 3:6) xow pewd-
VETOL OTOUS NAXLWUEVOVS, IOV GUmG %o TTAAL OL Av-
doec eugavitovrar pe dumhdola ovyvémta o oxéon
ue TG yuvaireg (dvopeg/yvvaines 2:1). Xe avdioyn
ueLétn mov apod aobevels dvm Twv 60 ETMV te TveL-
uoviri} Qupatimon 1 oyéon oty foétnre 2,3/17.

H gupotadng veCwxonxn ouhhoyi| Bempeiton 6t
elval omotéheopa emPEAOUVOUEVNS OVTIOQOONG VTTE-
oevanotnoiag 1 omoia epgaviteton 0g amdvinon oty
TOQOVOL0L TOU AVTLYGVOU TOU puxofaxtnoldiov otnv
vrelwroTiv] XOLAGTNTA HETA ad ENEN WXQYG VITOU-
neCwrotinic eotiog'®, Arydtepo ouyvd 1 gupotied-
g vreConotry ovAhoyn elval omoTELETUO OULUATO-
YeVOUC dLaomoQds 1 MOAUVONG QITO YELTOVIXOUS AEl-
QadEvec 2, Av nouw TEORELTAL Y10, VOGO 0LQYI*A Ol-
TOTEQLOQLEOUEVT), AVOPEQETOL OTL V0L TTOOOOTO €
25% v aoBevay mov Oev €xel Mdpel Bepameio pmo-
€&l Vo avOtTiEEL EVEQYS TTVEVUOVIAY 1] EEWTVEVIOVL-
#1} VOO0 €VTOC 5 TV 0mtd TV eugavion me>.

ZuviiBog 1 puuattodng vreLoxrotxii ouihoyi Bew-
QelTon VO0Og TG VEONS NMKIOG UE OTOTELEOUOL 1) EU-

(Avion ovhhoyng o€ dtouo peyding nhiog vo Bem-
oeltan ouyvd 6T opetheTan 0 AAAES VOOOUS OIS KO-
%{vog, TVEVHOVIQ, ®aEOLOKT] AVETAQKELXL 1] TIVEUUOVL-
71 eupohii®.

To televtaio xodvia €xel diamotmbel ot €vag ue-
YALog 0BUGS NMHLWUEVMV EUQVITEL PUUOTIOO VTTe-
Conotin} ovhoyn. Ztn uehétn pog ot 33 aobeveig n-
%o dvo twv 60 ety amotelovv 10 27,5% Tov ouvve-
hov. ITiBavdév o peydhog avtdg apLBuds va oyetiCeton
e TV aENON TS PUUOTIDONS OUVOAMRE 0TV ouddo
TOV MMXLOUEVOV 1] HE TV a¥ENON RVOIMS TWV QPUUAL-
TLOOWV VTECHROTRMDY GUAAOYDV.

e o pelém 26 QuUOTLOOWY VITECMROTIRMY OVA-
Loyav avagpépovial o 56 €t wg didueon nxio ™mg
npwtomafots vooov eve mooootd 33% twv acbevav
elye nurio peyohiteon twv 60 etav!’. Zmv Bl egya-
ol avagépetal 6111 vteCmrotx] ouALOYY Ytaw 1 po-
vadny exdrlwon petampmtorafoig AotumeEns oto 19%
eved 0¢ M HEAETY TO TOOOOTS VTG OVEQYETOL OTO
46%. H magovoio: ouvii0ng TUIrY ORTLVOAOYLRWY EV-
onudTwy ToAodg vOoou amotehel LoyvEY €VOELEN ava-
Comipmong g véoou’®. Tt uelét pog uévo 6 aobe-
velc (18,2%) elyav ovvodo PAAPN evdewmTivg Tohondg
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QUUATEDONG OTNY OTLVOYQOPI0L TOV Bpama eV €vag
elye €voelEn mpdopatg PAAPNG. Ou vtdhoutor 26
(78,8%) eupavitav pévo vrelonotny cvihoyr. Emi-
mhéov, 4 amd Tovg 26 (15,4%) avtoig aobeveis elyov
Betinn voAMEQYELD TTUEAMV. ZUVETMOS, OTNV EXTIUNON
TOV 000evHV pe QuuaTtiddn mhevoimda, etvar Gvoxo-
Lo va xaBoQLotel pe PePondTTo oV TEORELTOL VL0l EX-
dMrwon mpwtorabois 1 devteponabois véoov. H xa-
B1€pmOoN TG VITOAOYLOTIXIG TOUOYQOPIOG TOV BwQoaL
umopei vo. oupfdher oty TeQaUTEQM avAdeLEN ohhow-
OemV OV deV e(VaL EUPAVEIS 0TV OXTLVOYQOPIC, TOV
Buwpaxa.

Evduagépov mapovotdler ot peré pog n depuoa-
vtidpaon Mantoux 1 omoto otar nAxiog peyahiteong
TV 60 eTa)v dropa foéBnne Betiny oe Too00T6 83,9%
(26/31) evey oe dAheg peréteg T0 TOOOOTS OWTO Elva
xounAdteQo (55%)’. Iibavav to evpnua avtd vo oye-
TiCetou pe TV VYMAY eTTTOON TS PUUATIDONS OTOV
EMANVIHO XWEO ROTA TOL TEONYOUUEVE YOOVLAL.

‘Ocoov aod 0T dLoyVmoTLxY TEOTEYYLON TS Q-
UoTLdoUg vTe CwroTriG CVALOYGS OVapEQETOL OTL OTO
60-80% twv aoBevav pe pupatioon n froypio Tov vre-
Coxdta amoralimter voxxidpate. To aviiotoryo mo-
00070 ot dwrn| pog perém etvon 56%. Xe dhn avol-
TROTEQN UEAETY avapEQeTan 1 VITOQEY ROXRIOUATMV
omv progia Tov veLwrdta oto 72% TV 0oBeVHV te
mowtomad AoluwEN xaw 0to 25% exelvav pe avalwo-
QWO TG VOOOU, YEYOVOS OV OUOYETICETOL (e TV
TOOVOV AYGTEQO ROAG OLVOTTUYUEVY) HUTTOQLXY OLVO-
ola otovg 0obeveic avtoic’s.

H ovyvémra twv Betindv noliiegyelwv amd to
vmeCmnonnd vyed elvan yevird yaumhi (20-25% twv
meQUTToemV)?. Xt uehém pog Betinn vohégyeia yio
uvxopaxtnoido Peétnre oe mooootd 17%. Mapdha
QUTA VITAEYOVV £0YOTEC OTIS ONOLES TO AVTIOTOLYO
TOC00TO €ival aEreTd ueyolitepo 40% 1 andun xrow
58%".

Octin| ralégyela mrvéhav Poébnure oto 26,6%
TOV 000eVHV Hog amd Tovg omoiovg 10 62,5% dev ma-
oovoiade epgovy mapeyyvuatiki PAAn omv axtvo-
yooopla Owooxna. Xe dAn pehétn mov agod emiong
TEQUITWOELS 00BEVMV YIS Topeyyvpomxy PAGPM 1
roahégyela Truéhov frav Betnn oto 11,4%. AEiCel
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va. onuelwdel ot oto 50% twv aobevay pe Betinn nok-
Mégyela mruéhwv, auti amotehovoe To Vo dloryvo-
oo vxd. Ewddtepa, oy opdda tov vaeoniixov,
oL 4 amd Toug 6 aobeveic ue Betind mrieho dev elyav
TOQEYXVROTLRY GAAOLMON 0TV OXTIVOYQOPID. TOV B)-
oaxa zow 0 1 otoug 4 dev elye alAo BeTind dlaryvwoTi-
%06 vrd. To evpnua cwtd ToviCel ™) duoryvootiry aEio
™G amng awtic eE€Taong 1 omola pEmeL var yiveTon
axoua xow 6Ty 1) Uovy axtvoloywrn €vaeiEn eivou 1
vreloxotiry] ouALOYY.

Zhjuepa eivar Théov yvmoti 1) akio mov €xeL 0 ®a-
Boploudg ™me dpaomoidTTog TG adevootvodeauvd-
ong (ADA) oto veCwxrotind vyeo 6mmg exiong xow m
oy€on hootiung vireCwxrotrol vyEov/Avcolium 0pov
ot OLapoQLxn ddyvmon HETAEY UUOTLIWOWY %o [
QUUOTLOOWDV VITELOROTIROV OVAAOYDV, e EEaipEON TO
gUTUNUOL YEYOVOS ov €ppeca fondd ot duapopirt
dudyvwon petakl pupatioong xot xaxorjbovg véoou**
%, Autd emPefoucdveton now amd ™) i pog nehém
émov ADA peyaliteon omd 33 Ul now oxéon Avoolo-
ung mhgvottxoy vypov/Avooliun oot > 1,2 foébnxe
oto 80% twv acBevav mov peteonxe (14/17).

Me Pdion ta amote éouora ™S HEAETNGS oG TEOKRU-
TTOVV Ol TOQAXATM TOQATNONOELS:

® H ouyvétro eppdviong g QUUOTLddoVs vie-
Conotrng ovAhoyng o€ dropa peyding nhxiog etvon
QUENUEVY RO QPOQAL TEQLOOGTEQO OTOUS (VOQEC.

¢ H ovppohj tg rahhépyetag mruéhav ot dud-
yvoon eivor onuaviey now o wpémel va yivetol o€
700e aobevn pue vreCorotiny ovlhoyi xon vroyio
pupatinong.

¢ H duoryvootixn aElo tov mpoodiopiopot me ADA
TOU TAEVQLTIXOU VYQOU %Ol TS O0YE€ong Avooluung
UYEO0U/000U €lva vYmAY.

® [Tapeyyvuoatinés AAOLOOELS 0TV OXTLVOYQOpID
Bdpara aoBevav dvm Tov 60 ETHV Le UUATLOO VTTE-
Coxotny ovhhoyij dev mapatnoovvian og ueydAo mo-
000td. H vrohoywotix topoyoapio moémel vo rabie-
owBel yio v avadelEn Prafov mov dev amewmoviCo-
vtow oty ot oxtvoypopio. H dudxoion petaki mow-
Tom0000¢g 2o peTampmTonafois vooou otV oudda
avT eivai OUOXOAN.
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SUMMARY
Tuberculous pleural effusion in elderly patients

K. Dimakou, P. Latsi, M. Toubis, A. Rasidakis, D. Orfanidou, E. Zagana, P. Bakakos,
I Iordanoglou

We reviewed the records of 120 cases of tuberculous pleural effusion seen during the period 1979-94.
These cases constituted 24.3% of all diseases due to Mycobacterium Tuberculosis and 37% of all
exudative pleural eflusions. The mean age of the patients was 44 years and 27.5% of them was over
60 years of age. Ten per cent of the total cases were accompanied by roentgenographic pulmonary
parenchymal infiltrates. As for the elderly group we found in 79% of the cases the pleural effusion as
the only roentgenographic abnormality. Eighteen per cent of the cases had M. Tuberculosis cultured
in sputum while the 66% of this subgroup had no parenchymal infiltrates. Tuberculous pleural effu-
sion was diagnosed if the patient had positive pleural biopsy and M. Tuberculosis cultured in pleural
fluid or sputum. In the absence of a positive culture, the diagnosis was based upon an undiagnosed
lymphocytic exudative pleural effusion, increased ADA in pleural fluid and pleural lysozyme [serum
lysozyme ratio as well as clinical and roentgenographic abnormalities resolution following antimyco-
bacterial chemotherapy. We conclude that the age of patients with pleural effusion appears to be
increasing. Sputum cultures in addition to other specimens cultures increase the diagnostic yield even
in cases without roentgenographic parenchymal infiltrates. Pneumon 1999, 12 (3): 196-202

Key words: Tuberculosis, Pleural effusion, Elderly
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Bageid vepramvio o¢ pvEotonuatixo acbevij

2. Toukpat{n

N. Mmikou

N. Koopdg

E. TaoiomouAou
2. NapaoTariong
A. Aapavog

lveupovohoyiko Turpa Tou N.I.N.M. “A. OAEMYK”

NEEeIg-kAe1d1G: Bapeia unepkanvia, pugoidnpa,

unoBupeocidIopag, BupE0EIBIKEG OPUOVES.

H epyaoia napeAip6n otig 25/2/99 kai eykpidn-

KE Tpog dnuoaicuan atic 3/12/99.

IIEPIAHWH: Ilogovotdateton n wegintwon aodevovs pne Pogerd
vreQramvia ouveneia vwofvgeoediopov, o omoiog axolovdnoe
Oepumeio voratdoraong pe Quoeoerdinés opuoves. Merd amo
otdotnua 6vo pnvav o aoleviig engpdvioe ooonueintn Pertio-
01] TOV AELTOVQYL#OV EALEYYOV T1)S UVUTVOTG, TV 0EQLOV ALLLATOG,
tovPl ,PE ,Pdi x08dgxa tng ouvolntig xhvixrg xon eg-
yaoTnoLexng Tovg ewovag. Liverar gvvroun avaoxénnon g -
BAoygapiag ®oL GUOYETLOROG TG LE TO CUYREXQLULEVO TTEQLOTATL-
%0. IIvesuav 1999, 12 (3): 203-206

IXTOPIKO

Avdpag 70 etav mpooqhBe ota EEwteound latpeio g xMviniig pog
artiduevog dvomvola. Empdxerto yio ouvtagLotyo otxodopo-oyedt), un
ramvioT xow mayvoaexro. O aoBeviic avépepe pepwry Bupeoedextow
TTEO 55 ETWV YLOL TV OVTLUETMOTLON BEOYYOXNANG, IE TTEQLOTAOLOXY My
Bepameing amorardotaons, Ty omoio 1o dieTiog LEROE OAOTYEQMC.
To aropuxo Tov avapuvnoTivd 1oy eAeVBEQO AVOTVEVOTIRIS VOOOU.

OYZIKH EZETAZH - EPTAXTHPIAKA EYPHMATA

Katd v emoxdmmon tov aobevovg diammotadnxray éviovn vavniia,
ol ua TEOOWITOV, VITEQUUULLOT ETULTEPURGTES KO OLONUOLTOL RATW ARQMV.
‘Hrav éviova poadupuyindg, ue oyetind oA emimedo ovveidnonge.

A6 ™V rotd ovotipato eEETao Togrmpay T eENG:

¢ Kurhogoprd: Puotohoyrot xadamoi tovol, ovyvomta 75/min, gu-
olohoyrog puBpdg, apmotany ieon 140/85 mmHg. HKT: ®Aefoxrop-

Prdg QuBude. Axr/pio Bdpaxros: AVENON ®opdLoBwEAXIROT delxm).

® Avamvevotind: Audyuty petmon tov avamvevotnoy Yrupiopartog.
Agoua atporog £L06d0v (xweig ouydvo): pH: 7,35, pCO,: 70mmHg,
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pO,: 37TmmHg, HCO,: 39,7meq/L.
® Aoutd ovorjuata: H vevpohoyw eE€taon amexd-

Ape peloon twv ev o PdBer Tevovtimv aviova-

HAOLOTUROV.

O epyaomoLandg ELeyyog amoxdive Ty VaEn
wxns avoupiog xon vroBupeogtdionov (Het: 36%, At-
wooawpivy: 11,2 g/dl, Agvxd: 7.020/ul, IT: 75, A: 20,
MM 4, H: 1, EpuBpd: 3.060.000/ul, MCV: 100, MCH:
32, RDW: 13%, Awometdha: 350.000/ul, Ovpia: 61
mg%, Koeatwvivn: 1,0 mg%, Zdxyapo: 98 mg, Xo-
AepuBpivn: 0,6 mg%, Alnolry poogatdon: 84 u/L,
SGOT: 100 u/L, SGPT: 18 u/L, O\. Aevrwpoto: 6.8
g%, C.K.: 57 u/L, LDH: 135 u/L, Na: 143 meq/L, K: 4,2
meq/L, Ca oMxd: 9,5 mg%, Xolotepivn: 260 mg%,
T,: 0,31 ng/mL (¢.1. 0,90-1,80), T,: 0,39 ug/dL (g.7. 5,50-
11,50), TSH: 35 mU/L (.. 0,23-4.00).

O Aettovynds €Aeyy0g ™G VOTTVOTIS TV EVOELKTL-
®0¢ meprogrotwig véoov (FEV : 1000mL, FVC:
1110mL, FEV /EVC: 90%, PEF,;: 1,74, PEE,: 0.46,
MEF: 1,11).

Z1ov a.oBevi neTorOnray emiong 1 UEYLOTY ELOTTVEY-
OTLAY KO EXTTVEVOTLXY TTLEOT OTOPOTOS (Y ONOLtoToLOn-
xe petarpoméag méoemg Validyne) xow n péyiotn dwa-
dappaypatiny mieon (Le OLOOQPAYELO ROl YOOTQLXRO
urmahGve - péBodog Sniff, pe Poayeio uéyiot exovoia
ELOTVEVOTLRT ®iVNON WECM ELVOS. XONOWomotOnx e jue-
tatponéag méocmg Hewllett Packard 270C. H noorypar-
@1 €ywve ue ovotnua. CODAS). Ta amotehéopora Tav
doxLpaouy avtdv frav cvupord pe “petoiov faduot
wvixy advvauio Tov dragoedypatog (Plmax = 40
cmH,0, PEmax = 70 cmH, 0, Pdimax = 67 cmH,0).

XapormoLotxy, TEAOS, oy 1 ToaTienon Ot 0TLg
TEQUITWOELS TTOL 0 0loBeVH g LToPMiBN®e O€ exoUOL0 VTTE-
QCEQLOUG, SLTTLOTAHVOVTAY TTWOT TV aeTnELoxoy PCO,
#otd 10 mmHg.

MOPEIA NOZOY

O aobeviig Tébnxre oe ayoyr pe T, (75 ngmugoa eni
20 nuépeg nan 100 pgmuéoa om ovvéyeia). Metd tig 60
Nuépeg Bepameiog oL 0QUOVIROL TTEOTOLOQLONOL ELYOLV G
e&ng: T,: 0,92 ng/mL, T,: 4,42 ug/dL, TSH: 4,44 mU/L,
now 1o, 0L aipartog pH: 7,40, PCO,: 40,8 mmHg, PO,
58,6 mmHg, HCO,: 25,4 meq/L. AvtioTotya, 0 0mQoue-
To1ds €heyyog iray emiong Perniwpévos: FEV : 1850
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mL, FVC: 2170 mL, FEV /FVC: 85%, PEF,: 3,51,
PEF.: 1,07, MEF: 3,10. Zto0 d1d.omuo. avto maQotnor-
Onxre wo otadiomy aEyrd xow oAoTdNG otV oUVE-
yewa Peltiwon g ouveldnong, g ®vNTRGTTOS KoL
™G YEVIRIG RATAOTAONG TOV 0lRQMOTOV.

e emopeveg, t€hog, emoxéels oto Taxtind EEwre-
owd latpeio nou o€ meQLEO0VS TOV 0 QLOOEVNC ElyE OL-
100t VBVEEOELOKAG, dlammioTddnxe Peltiwon g ye-
VIS TOV XOTAOTOONG, ATTOXATAOTOON TOU AELTOUQYLXOU
ELEYYXOV %L TOV QEQIMV QIATOS O€ PUOLOAOYIXA. ETTiTTE-
da. Emonpaiveton 6t o aoBeviic emavihBe xavovixd
OTLS XOONUEQLVES TOV QOLOTNOLOTNTEC.

2YZHTHZH

H vrohettovpyia Tov Bugeoeldoic €xel wg amote-
Aeopo ™) OLoTaOI] TS CVOTTVEVOTIXNG AeLTovpyiag.
H dwatapoym ot wropel vo ogeiheton og aduvauio
TOV CVOTTVEVOTRMY PV, IE EUPAVION WUOOLTLRIG GUV-
doowis (nvomdfeia), o dartaporyévn hettovyio Tov
OVOTTVEVOTIROU REVTQOV, OTNV OOPQCEN TMV OVITE-
QWV 0.EQOPSQMV 0DV UE TNV EUPAVLON VTTVOUTVOIROU
ouvdEAUOV 1j o€ VITeCwroTxy oVALOYE.

Zg mEOoQUTES €QYaOtEg exTUBnxe M LoYUg TV
OLVOTTVEVOTLXMY MUKV UE LETONOT THG UEYLOTNG ELOTVEV-
ownng (P1 ) xouw extvevonnnic (PE ) mieong oto ot6-
uo o€ aobevelc ue mowromadég puEoidnuo®. Alomotod-
Onne oTL VITAQYEL EMATTOON KOL TWV ELOTVEVOTIXMV KOLL
TWV EXTVEVOTIRWY TLECEWV, OL OTTOlEC UeETA amd Bear-
nelo vworardoraong (dwapxelag 3-6 pnvav) fehtudvo-
VoS,

O Letrtovyrdg €Aeyy0g TG aVaTTVOT|G 0TOVG VItoBu-
0€0€L010VC 0oBEVE(S Elvo EVIELRTINGS TEQLOQLOTLXOU
ouvdEGHOV, TO 0TT0{0 0L XA ATTOdGOM®E OV TTOVOCL-
%0 TV oBEVOV OUTOV KoL OTLS IWHQES TOUVIOELDELS
ATEAEXOTOOTES TOV EUPAVICOVTOL CUYVA 0TV OXTLVO-
yooaopia Bwpaxog. To axpipéc, wotdoo, alto paivetol
va. glvar 1 poomdBelo Tov exdMAMveTOL 0To VTou-
0€0eldrd ovvdpopo*. H pvomddera oty agpod xv-
olog oto didgoaryua zon MydteQo otovg dAhovg ava-
nvevotxolc pic. H iy, emopévag, mg péytomg do-
oaypotng mteong (Pdi max) etvou petougvn.

H yop1ynon Bupeoetdindv oguovav €xeL wg ammo-
T€AeONO T PEATION TWV AVOTVEVOTIXMOV GYRMV %Ol
YOONTROTHTOV>® yeEYOVAS ov emifePoldOnne o pe
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Al

Ewova 1. Ala Odoaxog xatd tyy eidodo tov acbevovs, 6mov
eU@avieTal onueLoAoyia ovupooNTIXIG xaQdlaxys avemdo-
xetag (av&non tov xadt00weaxixov deixty, dievovvan Twy
TVEVUOVIXDY TTVADY %L QvaoTEOQT] THS auudtwons). Emion-
uavetar n vymiij Oéon twv nuidtapoayudtwy xat n oustuy
UEWON TWY TVEVUOVIRDY OYHWY.

TOV dr6 powg AEEWOTO. ZUUQPMVOL L€ OQLOUEVOVS OVY-
yoapels, N aEnom ™g drapoayuatiric divaung Bew-
peltou 6L elvan 0 ®UELOG AGY0g TS PeATinong TV omi-
QOUETOLXWY TOQAUETOMVHS, AuTG dlammotdbnne ®ow
0T Y| POS TEQITTMO. ZUYREXQUUEVQL, 1) UEYLOTY EL-
omvevotny xow exmvevonrtj wiieon (P1 - »aw PE_ )
Peltindnue pe T Bepameio o€ T0000TA OV EEMEQVOU-
oe 10 50%. Avdhoyn ftav 1 avEnon xow g dadia-
poaypomirric mieong (Pdi ), n omoia wow ) Bepameio
elye mpoodogrotel ota 67 cm H O (P.T. yio Tovg dv-
dpeg > 100 cm H,0).

e pEodnuatinovs aobeveic PoEOxe mwg vTdyeL,
TOQAAMNACL, LELWUEVY) OVTOTTORQLON TOU OVOTTVEVOTIXOU
%EVTQOU OTCL VITEQRATVIXA RO VITOEVYOVOLULXG, £Q€0(-
OUOTO. 2T UELOUEVY QTTAVINOY OTO VITEQRATVIXG EQE-
Bloua aiveton vo cupuPailer xou 1 vtobeuia, Tov TEo-
%OAE( TOUTOYQOVAL ELWUEVY CLVTOTTGXQLOY) OTO VTTOEVYO-
vouuxd o€fopa won PAAPY 0TS VEVQOUVIRES GUVA-
Peigd. Qg oopapdtepn exdflmon avtiic Tg diataoa-
M Oewoelton 1 EPQAVION AVATVEVOTIRIC QVERAQ-
HELOG, UG KO VITEQRATVIXOU ROUOTOG, O aoBeveig
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Ewova 2. Ala Odoaxos 6vo uives uetd: Zagijc feAtivon thg
TQONYOUUEVNS EIROVAS.

ue pdogarto exdMAwOEY puEotdnual. H ouvimoeEn xau
QUTOU TOV UNYOVLOUOU TNG UTTEQUATVIOLS QAVIUE VOL ETTL-
Peporcveton xow 0Tov dino pog aobev, ue TV TTOON
tov apmotanol pCO, xord 10 mmHg oe emaveiinu-
uéveg mEoomddeLeg EX0VOLOV VTEQOEQLOUOU.

H avEnuévn enlmtwon 1ov vvoasvoixol ouvdpduoy
o€ Eoldnuativovg aobeveic opeihetol OTLS YVOOTES
AVOTOWKRES AVOUAALES TOU OVOTEQOU OVOTTVEVOTIXOU
ovvémela vroBupeoeldlopoy (pargoyrwaoioa, avEnon
UeYEBOVS OQLOUEVMV UMV TOU QLVOPAQUYYQL, LOIWS TOV
YEVELOYAWOOLROU Uudg, Aoym evamoBEoemg fAevvomo-
Moaxyaourdv xow tewteivdv?). Tétoleg ahholdoeLs
OTLS OVOTOUXES OOUES TOU OTOUOTOPAQUYYOL EXOVV 00C
amotéheopa TV EAATIWON TOV AAOU TOV o T OLev-
2OMUVON TG ATOPOOAENC.

OvvreLononnég ouAOYES, TELOG, QUPOTEQOTAEVQOES
1 €TEQOMAEVQEC, TAQATNQOVVTOL OUYVA 0TOV VItoHv-
0€oeldLopd xau eivow elte eEdQMUaTO gite dudWUaL-
10, OlYmg UYL oTLywg va €xel amooagnviodet n ot-
Tiohoyia tovg. Ou ahhayég o damepatdtTa Twv oy-
YEIWV OV TOQATNEOVVTOL 0TOV VIT0BVQEOELOLONO TL-
Bavag var EVEXOVTOL OTO OYNUOTLOUS OWTHV TWV OUA-
Loyv.

Eivaw o0gpég 611 otov dixd pog GeomaoTo 1) ovamve-
ot} drorapayy opelhoviay xow 0Ty pvomdheLo Tov
UuEodMuaTog, 1) omoio TEorAAETE Pelwon TG LEYLOTNG
ELOTIVEVOTIRIG, TNG UEYLOTNG EXTIVEVOTIXNG KO THG OL0i-
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drapoaynamnnic mieong, alhd xow oty petwuévy doa- de ovvnyogei n pelmon Tov pCO, o€ emavelAnuueveg
OTNELOTNTA TOV OVOTTVEVOTIROU REVTQOV, VTEQ aUTOU TEOOTAOELES £XOVOLOV VTEQAEQLOUOY.
SUMMARY

Severe hypercapnia in a myxedematous patient
S. Toukmatzi, K. Bikou, E.N. Kosmas, E. Tassiopoulou, S. Parastatidis, A. Damianos

A patient suffering from severe hypercapnia secondary to hypothyreoidism is presented. Replacement
therapy with thyroid hormones was instituted. After a period of two months the patient showed a
remarkable improvement of his functional respiratory parameters, blood gases, PI , PE_, Pdi
and of his overall clinical status and laboratory tests. The literature is briefly reviewed and correlated
to this case. Pneumon 1999, 12 (3): 203-206

Key words: severe hypercapnia, hypothyreoidism, thyroid hormones.
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