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LA

zaditen

(Ketotifen)

H npoduvhakuikn ayoyn tov
BpoyxikoU acOnparog

MpoguAateig: Ta (13N XpPNOIHOTOOULEVA avTIaoBuaTikd ¢pdppaka dev MpEneLva Slakorrovial noté anotduwe dtav apxilet
1 Hakpoxpovia Bepaneia ue to Zaditen. AuTd adpopd KUPIwG TA CUCTNHATIKDG XOpnyoUpeva KopTIKOOTEPOEIST kat ACTH Aoyw
e TdavAg avarTUEews GAOIOETUVEPPIDIKAG AVEMIAPKELQG OTOUG eEaptnuévoug anod Ta otepoeIdn) aoBEVEIQ. ZTIG MEPUTTIR-
0£IC aUTEC N avakTnon GUOIOAOYIKAG adPEVOUNMOPUOEIKAG avTidpactws oto Stress uropei va xpetaoBel uéxpt Eva xpovo.
Av pecoAaBnioel napeumintouoa Aoipwén n Bepaneia pe To Zaditen mpénet va cuun)\npmeet pe e1diki avTiholpadn aywyr.
Katd Tiq mp@Teg NUEPES TNG XOPNYNOEwS Tou Zaditen ot avtidpdoelg Tou acBevolc urnopel va ermpeacBolv. EmpBarAetal
OUVETI®G TIPOCOXT| OTIC MIEPITTMTELS OBNYNOEWS OXNUATWY XEIPIOHOU UNnxavev k.A.m. MoAovott dev unApxel Kapid anoAlTwg
£vBELEN TEPATOyOVOU MdpAcews, To Zaditen - 6riwg AAWOTE Kat 6Aa Ta véa ¢pdppaka - Sev MpEneL va Xopnyeital oe eykUoug
1 BnAaZouceg yuvalkeg Mapa oe eEQIPETIKEG POVO TIEPUTIMOELG. ‘Omwg OAa Ta ¢pdppaka To Zaditen npénel va guAdyetat
Hakpid and Ta nadid.

 AMnAemdpaoeig: To Zaditen 5uvatdv va evioxUoet TNV 5pAoT TwWV KATEUVACTIKGY, TwV UMVOTIKOV, TWV AVTUOTAHIVIKOV KAl

Tou otvorveUparog. Mia avaotpéyiun mr@on Tou aptBpol Twv alponeTaAiwy oe aoBeveic nou eAduBavav To Zaditen

TAUTOXPOVWG e avTIDIaBNTIKG GAPHAKA ard TO OTOHA MApaTNPiBNKE OE HEPIKEG MEPUTTWOELS. [la Tov Adyo auTo npénet va

anodelyeTal o cuvduaouds autodg Twv pappdrwy Ewg dTou 306l IkavomoNTIkr e&fynon oto $avoHeVO. ‘

Napevépyeieg: Kateuvaotikr) 5paon Kat & HEHOVWHEVEG MEPUTTACELS Enpbmm Tou oTOpaTog Kat EAadpd {aAn duvatov va

eupavioBoly katd Ty &vapkn g Bepaneiag, ouvVHBwG GLWG UNOXWPOUV AUTOUATWE 08 AIYEG NHEPES.
~ O1 aoBeveig mou &xouv TV TAoN va Napoucialouy eUKoAa KATEUVAOTIKT enidpaon ea npénel va apxifouv my Bepaneia pe
1 Afyn nuepnoiwg (To Bpdadu) yia Tig MPATEG HEPES.

Aocoloyia: Maidia. Zipdme: 2-4 etwv: 2 ml (0,4 ml) dUo dopig nuepnoiwe. 4 erwv Kat dvm 5 ml (1 mg) 500 Gopég NUEPNCIWS.
~Eav n 8spaneuTik avrandkpion UeTa 4 eBdouadeg Bepaneiag eivat avsncpxﬁq n an\f 560m priopel va augnBei katd 1/2
_ &woklo. EvijAikeg: 1 810kio 2 popég nuepnoing. Eav unApxet avaykn n 360n Unopei va SmhactacBei. 2e uoeevelq sualoemouq .

_OTNV KATAOTOAR, CUVIOTATAL WA TPOOSEUTIKY AUENOT KATa MV SIdpKEd TG npmmq eBBoudéaq eepant:taq "

Juokeuaoia: Ziporu (1 mg/s cc): tmd)\sq Twv 100 cc. Awokia @ mg) Kound Twv. 30

AvTevdei&eig: Oubepia yvwoTtn HEXpPL onpepa.

‘ SANDOZ (HELLAS)AEBE. - - ~ , , |
- OAPMAKEYTIKA MPOIONTA TOY OIKOY SANDOZ s.a. EABETIAZ - -
- EBvixr; 0560 ap. 1, 120 XAl - ’ l'm nsptcrcm'repeg n}\npowoptsg -
144 51 MeTapoppwon ATTikAG anoru&en'e cTo mh 2811' 2




PIKH E
AnH \AT EKG
M J Oé)y

EAAHNIKH
BPOIXOAOTIKH ETAIPEIA
GREEK BRONCHOLOGIC
SOCIETY

NMNEYMONOAOTIKH ETAIPEIA

EAAHNIKH
HELLENIC THORACIC
SOCIETY

Id10KTATNG

[ PULMONARY MEDICAL JOUF!NAL

EAAHNIKH BPOXOAOTKH ETAIPEIA
MNaradiapavronoUAou 4, ABRva 115 28

THA.: 7211.845

Ai1euBuvTég ZOvTaing
YneGOuvol Epeuvnrikwv Epyaciov
Ymne0Ouvol ExkmaideuTikig 'YAng

Ekd6Tng

e 4

/= |ATPIKEZ I'PA®IKEZ TEXNEZ O.E.

MixaAakomouAou 117, ABRva

THA.: 7757.290 — 7712.747

N. ZIAGAKAZ — M. AAXANATHZ
N. MNEXPAKHZ — A. PAZIAAKHZ
X. MEAIZZHNOZX — E. ZAXAPIAAHZ

ZYNTAKTIKH ENITPOMNH

AvayvwoTomoUAou Niva AOnva MixaAng 'AAkng ABnva
Bayevakng AnéotoAog Narpa MouAoémouAog Znupog ABnva
BeoAepég Mapivog A6fva MamafaociAeiovu Kwotag ABnva
MkiouAékag AnpnTeNng O¢ealvikn Nanaddakng Eppavouni ABnva
Gautier Henry Paris Mama 16An A6fva
Green Malcolm London NaTtakag AnpATENSg Oealvikn
Jammes Yves Marseille Permutt Solbert Baltimore
Kapartgag Nikog Aénva Piyyoqg AnunATeng Ocalvikn
Kovragng Apyupng Afnva Poloocog XapaAapurmog ABniva
KwvoTtavrémouAog ZTalpog MNavveva Z18épng AnpATENG ABnva
Macklem Peter Montreal TpaxémouAog MNewpylog A6niva
Milic-Emili Joseph Montreal
Emornuoviki AAAnAoypadia ETAoieq ouvdpopég:
Zuvdpopég — Aiadnpioeig EowTepikol 3px. 2.000
MNep1odiké MNEYMQN MéAn ENE — EBE Spy. 1.000
AokAnmo0 23 Eidikeuopevoi-®oiTnTég 5px. 1.000
ABnva 106 80 Etaipeieg - Opyaviopoi S5px. 4.000
TnA.: 3628.601 BifA108iAKeg 3px. 4.000
EEwTepikol $ U.S. 40




FENIKA:
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EPIAZIQN:

ANATYNA:

OAHTEZ A TOYZ ZYITPA®EIZ

NMNEYMQN eival 1o en{onuo emioTUovIKS MepLodikd ™G EAANVIKNG MVEUHOVOAOYLKNG Etalpeiag kat g
EAANVIKYG BpoyxoAoyikng Etaipeiag. H emiAoyn ng UANG yivetal amnd N SUVTAaKTIK Enttponi Tou neplo-
SlkoU He euBUVN TwV AlEUBUVT®OV ZUVTA&NG Kal Twv YIEUBUVWY TNG EKMAISEUTIKNG "YANg kat Twv Epeuvnti-
kv Epyacidv mou opioBnkav and ta Alolkntikd ZupBouAla twv duo Etalpelwv pe 5etn Bnteia.

H UAn Tou meplodikou MNEYMQN avadépetal katd KUplo Adyo 6Té AvamveuoTikd ZUoTnHa. H d1dpBpwon
NG UANG tepthapBavet: 1Y ApBpa Zuvta&ng, 2) MpwTdTUMES EPEUVNTIKEG EPYAOIEG, 3) Avaokomnroetg, 4) Ek-
nadeUTIKG Briua, 5) Evdiapépouceq neptntioels. 'ApBpa auvtagng, AVAOKOTINOEL, Eldikd dpbpa kat'Ap-
Bpa eknaldeuTIKoU TeplEXOpévou (EkmaideuTikd Bripa)dnuociedovial Hetd anod ypamntn MPOCKANON NG
ZuvtakTikhg Emrponnig.

O1 MpwTOTUTES EPEUVNTIKEG EPYATIEG Kp{vovTal arné TOUAGXIOTOV dUO avegdpnToug KpLTég. OLevdlade-
POUCEG TIEPIMTHOELS ETIAEYOVTAL AT TIG TMEPIMTMOOELG TTOU Tapoudidgovtal aTig AlQVOCOKOUELQKEG OUY-
KeEVIPWOELG TNG BpoyxoAoyikng Etaipeiag. Td dpBpa auvragng, ta edika apbpa, ot MPWTOTUTIEG EPYAOTIEG
dnuoctevovtal OAGKANPeG 0TV EAANVIKY Kal AYYAIKY YAWooQ. Ot EpEUVNTIKEG gpyaocieg mou uttoBAaAAov-
taL ota EAAnvikd 8a petappdalovrat ota AyyAikda pgoa oe éva prva and g anodoxng Tng epyaociag yia én-
poaoiguon, He euBUVN TWV CUYYPAPEWV.

EPEYNHTIKES EPFAZIEZ: mepléxouv Katd oelpd:

1) ZeAida TitAou: TiTAOG, OVOUATA OUYYPAPEWY OTNV OVOUACTIKY, KEVIPO TIPOEAEUONG, AlguBuvon, nAE-
$wvo KUPLOU ouyypadéa yia EMkovavia.

2) MepiAnyn: Ané 100 £wg 200 AEEELG TTOU BA MEPLEXEL CUVOTITIKA TO OKOTIO, TN uéB0&0, Ta Baotkd anoTeAé-
OMATA KAl Ta CUPMEPAcHaTa g epyasiag (o TitAog, n mepiAnyn kai n BiBAoypapia va apxigouv and véa
0eAida). ZT0 TEAOC TwV MEPINAYEWY va avaypdpovial 5 TouRdxloTov AEEeELG KAELDLA.

3) Etoaywyr, 4) YAtk6 - MéBodog, 5) AnoteAéouara, 6) Zudritnon, 7) BiBAoypagia.

O1 BiBAloYpadikég aparnoumég 8a yivovial pe To cuotnua Vancouver SnAadn 0To Kelpevo aptBuouvtal ka-
14 oe1Pd £UPAvIoNg Toug. BiBAloypadia and meplodika: MeTd tov aplBud, avagepoviat 6Aa ta ovéuara
TV oUYYpadéwy, o MARPNG TITAOG Tou ApBpou, N EMIONUN CUVTUNON ToU TEPLOSIKOU, TO £T0G, O 160G, N
MP®TN Kat TeEAeuTaia oeAida. m.x. 1. Milic-Emili J., Henderson J.A.M., Dolovich M.B., Trop D. and Koneko K.
Regional distribution of inspired gas in the lung. J. Appl. Physiol. 1966: 21, 749-759.

BiBAloypagia and Movoypadia: AptBusg, ovopata cuyypadéwy, TiTAog, aptduog £KdoONG, 0 EKDOTIKOG Oi-
KOG, O TOTIOC KAl TO £T0G ékdoong, oeAideg. .x. 2. Nunn J.F.: Applied Respiratory Physiology 2nd Edition.
Mac Graw Hill, N.York, 1977, 33-35.

BiAoypadia and keddAiaio BiBAiou: ApBusg, ovouata ouyypadewy Tou kepaAaiou, o T{TAOG ToU Keda-
Aaiou, In, o TitAog Tou BiBAiou, ot Emiotnpovikoi Zuvtdkteg (Editors), o apiBuog éxdoang, o €KOOTIKOG Oi-
KOG, 0 TOTIOC Kal TO £T0G £K500NG Kat oL oeAideg. T.x. 3) Gibson J.G., and Pride N.B.: Pleural, Alveolar and Sy-
stemic Diseases Affecting Chest Wall Function: In: The Thorax. Roussos C. and Macklem P.T. (eds) 1st edi-
tion.Marcel Dekker, New York, 1986, 1123-1133.

8) Mivakeg: Na éxouv cadn - eneEnynuatiké T(tAo kat va ypdgetal o kabévag oe XWPLoOTH oeAida.

9) Eikéveg - Alaypdupata: YroBdAhovial oe pwtoypadieg 9 x 12 cm (3 avatumna), TEXVIKA AYOYEG. ZNHeLw-
VETAL OTO oW PEPOC He HaAakd HOAURL, 0 aplBUOg G, o TITAOG TOU APOPOU KAl 0 IPWTOG ouyypaoéag ka-
BAC KAl TO EMAVW PEPOG auTHG. OL UMIOTITAOL TV EIKOVWV (AeZdAvTeg) 08 XwpLoTr oeAida.

MpoimoBéoeiqg: Melpauatikég epyaaieg oe avBpmoug 1) melpapatéiwa Ba npémnet va ouvodeuovtal pe on-

Awon 611 akoAouBrenkav A0L 0L KAVOVEG TNG ETLATNHOVLKNG dEOVTOAOYIaG CUpPwWVA HE TIG apxéq tou Hel-
sinki. TéAog N epyacia dev Ba npénel va £xel SNUOCIEUBE TPOTYOUHEVLG.

O1 epyacieg yia dnpooicuan, SakTuloypadnpéveg ae SimA6 SidoTnpa kai ue supl mep18@ P10, uroBaiAov-
Tal og 3 avatumna (1 MPWISTUTO, 2 KAANG TOL6TNTAg dwToaviiypada) otn Aigtbuvon:

NEPIOAIKO «INEYMQN»

AZKAHNIOY 23

AOHNA 106 80

H dandvn g napayyeAiag avatunwy BapUveL Toug ouyypade(s katn oupdwvia yivetal kateubeiav pe v
ekddt1pla etaipeia.

J
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O ouyxpovog yiaTpoc
OepaneuTnc i
KaravaAwTn¢ ¢apudkwv;

O 6pog «Beparmeutikn ZoUykAa» £xel
KablepwBel otn ouyxpovn BiRAloypadia
Kal avadepetal otov eEwppevikd aptbud
GAPUAKWY TIOU KUKAODOPOUYV, OTN W ETIL-
OTNUOVIKA TEKUNPLWHUEVT ATIOTEAECUATI-
KOTNTa MOAA®YV amod autd Kai otnv Aue-
TPN Kal ev TMoAAoI(G mapdAoyn cuvtayo-
ypdéonon twv yiatpmv.?

Agv g€xeL ouveldntormnolnBel eNApKWwS 6-
TL 0 KUPLOG KATavaAwThg Gapudkwy ot
olyxpovn Kowwvia eival ouolacTika o
YIaTPOG 0 OToi0g e TN cuviayoypadia Tou emALyel
TO APHOKO TO oToio Ba mdpel kal Ba MANPWOEL 0 Ap-
PWOTOG TOU.

H eruAoyn dpwg tou dpapudkou amnd 1o ylarpd dia-
HOpPWVETAL OE PHEYAAO TOCOOTO and MapAyovTes 4-
OXETOUG HE TN YVWON TWV GAPHAKOAOYIK®DV LELOTH-
TwV TNG cuvtayoypapoupevng dpacTikng ousiag ¢pat-
vouevo 1o omoilo xapaktnpiZetar ot BiRAOYypadia
WG N «Un GapHAKOAOYLKA BAon Tng BepameuTikngr.®

MapdAAnAa emionuaivetal 61t kKUpLa nnyrn mMANPEo-
$OPNONG TOU YIATPOU TXETIKA HE TO PAPHAKO Eival N
GAPUAKEUTIKY £TALPIA («EUTIOPLKN TINYT TTANPOGOPN)-
ong») mapda n avadpopn oInv LATPIK BiBAoypadia
(«€TiLoTNHOVIKY TINYN MANpopépnong»).*

MNapdaderyua rou xapaktnpiZet v OAn kataortaon
TIOU TePLYpAdeTal Mo MAvw elval n ouvtayoypddpnon
(GLOOKEUAOUATWY YIA TNV AVTIHETMOTION CUUMTOUA-
Twv and To avanveuoTikd oUoTNUa, TA OToia mepLé-
XOUVv O£ TolKiAoug ocuvduaopoug oTabepdg avaio-
viag: BpoyX0dlaoTAATIKA, AMOXPEUMTIKA, QVTIRNXLKA,
NPEULOTIKA, VAPKWTIKA avTiBnxika (kwdeivn), BapfL-
TOUPLKA, QVTUOTAMIVIKA.

Mapoépotol cuvduaopoi otabepdg avaioyiag xapa-
Ktnpicovtal: flapdAoyor (T.X. ouvdUATUOG avTiBnxL-
KOU - aroxpeumtikoU). 'Oviwg dev gival AoyIko va re-
PLUEVEL Kaveig emapkn andxpeuyn KAtaoTEAAoVTag
TO Brixa. Mn anodedetyuévng anoTeAeouaTikéTNTAaC
(T.X. oUVdUAOTUOL TIOU TIEPIEXOUV YOUALAKOAT SeS0ué-
Vou OTL 0Tn ouviBwg xopnyoupevn ogoAoyia 1 dpa-
on g dev eival kaAAitepn ané m dpdon Placebo. A-
SOk ot (T.X. ouvSUACoNO( TTIOU TIEPLEXOUV TIEPLOCOTE-
PEG and pia dPACTIKEG OUCIEG HE TIAPOUOLO UNXAVL-
OpO PapuakoAoyikig dpdoewg: dUo BeoduAALvolxa

54 MINEYMQN

The contemporary
physician; healer or
drug consumer?

The term «therapeutic jungle» has been
used to describe the overwhealming
number of drugs that are currently in the
market, the confusion over their nomen-
clature, the uncertainty of the status of
many of them and the misuse and abuse
of many drugs by many physicians.'?

It is not, readily, realized that the main
drug consumer in our society is the practi-
cing or hospital physician who, by pres-
cribing, chooses the medicine that his pa-
tient will take and pay for.

However, the choice of the drug by the aoctor is o-
ften shaped in a large part by parameters unrelated to
the pharmacological properties of the drug; a pheno-
menon that has been called the «<nonpharmacological

basis of therapeutics».®

Furthermore, it must be underlined that the main
source of information regarding drug prescribing and
choice is the pharmaceutical industry («commercial
source of information») as opposed to the medical li-
terature («scientific source of information»).*

An examble that refers to the situation as it has, al-
ready, been described is the use of fixed combination
drugs prescribed for the symptomatic relief of respira-
tory tract symptoms, that contain in various and diffe-
rent fixed combinations: bronchodilators, expecto-
rants, antitussives, tranquilizers, narcotic antitus-
sives (codeine), barbiturates, antihistamines.

Such fixed combinations of medicines have been
characterized as: irrational (e.g. combination of an an-
titussive and expectorant). Realy, how much expect-
oration can one logically expect by supressing cough?
Of not proven efficacy (e.g. combinations containing
guiacole that has been proven that in the usual dosa-
ge has not better efficacy than placebo has). Inapro-
priate (e.g. combinations of two pharmaceutical
substances with identical mechanism of action as
two theophylline bronchodilators). Possibly dange-
rous (e.g. combinations containing tranquilizer, bar-
biturate, narcotic antitussive, or antihistamines that
can cause serious respiratory center depression in
patients with COPD).5®

In Greece, proof that the «therapeutic jungle»
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BpoyxodlaotaATtika. AuvnTikd entkivduvot (m.X. Ouv-
duaouol Tou TEPLEXOUV NPEULOTIKG, BapBLTOUPIKO,
VAPKWTIKG avTIBNXIKO 1 avTUOTAULVIKS, PAPHAKA TIOU
propouv va MpokaAéoouv cofapéq avermbuunteg e-
VEPYEIEG O aApPpWOTOUG HE Xpdvia ATOPPAKTIKNA
MveupovornidBela (XAM) Adyw KATAOTOANG TOU ava-
TIVEUOTIKOU KévTpou).5®

2 xwpa pag deiypa kat Evoel&n 6tL katl edw avBei
n «BepamneuTikn JoUykAa» AelToupyel Agoya n «un
GAPUAKOAOYIKA BAON NG BEPAMEUTIKNG» KAl UTIEPE-
XEL N «EUTIOPLKT» TNG «ETILOTNIOVLKNG MNYNHG TIANPOPO-
pnong», eival n darndvn 566.937.776 dpx. 10 £10G 1984
yia 61 1dlookeudopata napopoiwv cuvduaouwy oTa-
Bepdg avaAoyiag. Ma ocuvduacopouq mou XxapakInpi-
Covtal wg napdAoyol (21 dlookeudopata) odeutn-
Kav 47.012.667 dpx. Ma cuvdudououg ToU XapakInpi-
Covtal wg Pn anodedelypévng anoTeAECUATIKOTNTAG
(8 dlookeudopata) 187.852.972 dpx. MNa ouvdua-
OuoUG ToU XapakInpiZovral wg adoékipol 1j duvntika
emukivuvol (26 1dlookeudaopata) 255.942.515 dpx.”

Ag onuelwOel 6TL Ta TOCA TIOU avapEpovTal OTLG €-
MpEpoug katnyopieg apopouv damdvn oe WOwTLka
¢appakeia. H cuvoAlkry dandavn yia napdpoloug ouv-
duaopoug (ouvolo 61 13IOOKEUAONATWY) OTA VOOOKO-
pela frav yia to 1984, uévo 6.976.674 dpx.’

O1 avagpepduevol aplbuol eival evoeIKTIKOL KAl TOU
peYEBouG aAAd kal tou €idoug Tou MPoBARLATOG.

Elval mpogpavég OTL Kal 0T XWea Hag n anouasia ou-
Ola0TIKAG METATTUXIOKAG ekmaideuong otn xPNon
TWV GAPHAKWY ETITPETEL OTN GAPHAKEUTIKN Blopnxa-
via va anoteAel Tnv KUpLa nnyn eknaideuong Tou yla-
TpOU OTN ouvIayoypdadnon Twv ¢apudkwy.®

"Eva poAo 1ou Tng eival §Evog d10TL «...n $apHAKEU-
Tk Blopnxavia de unopel, dev npénel kat Oev €XEL
v npdBeon va eknaldeloel To0 ylartpd otn xPnon
TwV GapuaKwv»,

To cuvtayoAdylo KAvel €va mMp®To Prjpa (un mepl-
AapBdavovtag mapduoloug ouvduacpolg GapHaKwY
gTnV MP®TN Tou £€K300n) MPOoG TNV Kateubuvon 1ng
OWOTAG Kal £YKUPNG EMOTNHOVIKA TIpdTacng yia Tnv
opB1n emAoyN Kat aoPpain XpHion TwV Gpapuakwv.®

H kaBépwon cuvexoUg (UTTOXPEWTIKNAG ?) eknaideu-
ong YevikOTEPA AAAA Kal €0LKOTEPA OTN XPHON TWV
dapudkwyv amd 1o yiatpd (WBiaitepa amnod tov LBLWN
ylatpo) eival mpopaveég 6Tl Ba anoteAEdel TO PLELKO-
TEPO WETPO YIa TNV Mapoxn NG KaAAitepng duvatng
$GAPUAKEUTIKAG Beparmeiag oe KABe AppwOTO TOU a-
opaAwg tn dikatouTal.
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exists, that the «nonpharmacological basis of thera-
peutics» is alive and that the «commercial sourse of
information» outweighies the «scientific» one, is the
following numbers:

In 1984, 566.937.776 drachmas were spent for 61
preparation of fixed drug combinations that are under
discussion.

For combinations described above as irrational we-
re spent 47. 012. 666 drachmas (for 21 preparations).
For of not proven efficacy combinations were spent
187.852.972 drachmas (for 8 preparations). For combi-
nations considered to be either inapropriate or possi-
bly dangerous were spent 255.942.515 drachmas (for
26 preparations).’

It should be underlined that the amount of money
spent for each category of the above mentioned fixed
combinations refers to money spent in drugstores. On
the opposite, the total amount of money spent for
such combinations by the hospitals for the year 1984
was only 6.976.674 drachmas (for the total 61 prepara-
tions).” These numbers are indicative of the magni-
tute as well as the kind of the problem (no hospital
abuseof these drugs).

It is obvious that in our country as well, lack of post-
graduate education in the proper use of medicines al-
lows the pharmaceutical industry to be the main sour-
se of education as far as drug prescribing is concer-
ned.® A role not fited for it since «pharmaceutical in-
dustry cannot, should not and indeed does not
purport to be resposible for the education of physi-
cian in the use of drugs».’

The Greek National Formulary in its first edition
makes the first step (by not containing such drug
combinations) towards the right choice and safe use
of drugs.®

Continuous (and compulsory?) postgraduate e-
ducation in the proper drug use (especially by the pri-
vate physician) its obvious that will be the best way of
giving each one patient the best possible drug thera-
py that everyone of them has the right to.

5. British National Formulary, 1987, No 13:112,116,126.

6. Kuhn J. Hendley O., Adams K., Clark J., Cualtney J.: An-
titussive effect of guiafenesin in young adults with na-
tural colds. Objective and subjective assessment. Chest
1982, 6:713-718.

7. Greek National Drug Organization.

8. Cluff L.: The prescribing habits of physicians. Hospital
Practice 1967: 101-104.

9. Greek National Formulary 1987, p. 71.
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Mechanisms of
bronchospasm induced
by hyperventilation or
cold gas breathing.

There is no doubt that isocapnic hyper-
ventilation with room air and mostly cold
air produces bronchoconstriction in
asthmatic'? and to a lesser extent in nor-
mal subjects®* However, there is a con-
troversy on the causes and mechanisms
of this response. Some authors persist to
believe that cooling of the airway mucosa
is responsible only for this effect, but
others claim that this is due to water loss
in airway wall, with consecutive extracel-
lular hyperosmolarity. This dual mechanism is based
on experiments where it was possible to change sepa-
rately either the temperature or the water content of
inspired gas. This was done in humans®® and also in
cats and dogs’®®. Biophysical considerations autho-
rize to consider that this controversy is funny. Indeed,
the three means commonly used to produce the bron-
chomotor responce, i.e. hyperventilation, inhalation
of cold or dry gas, are resposible for closely linked va-
riations of temperature and water content in the air-
way wall (Hyperventilation induces both cooling and
water loss, cold gas has a very low relative humidity
and dry gas breathing increases the evaporative heat
loss which in turn lowers the temperature in the air-
way wall). Actually, it seems impossible to separate
the two factors, temperature and osmolarity.

What are the mechanisms of the bronchomotor re-
sponse to hyperventilation or cold gas breathing?
Thermosensitive nervous endings activated during
cooling of inspired air have been identified in the
upper airways in cats and dogs.'®'"'2 These recep-
tors seem to be connected to thin and mostly un-
myelinated sensory fibres in the superior laryngeal
nerve (SLN).'> Some afferent units in SLN are activa-
ted by local application of serum saline and thus are
called «water receptors» by Storey.'® Animal studies
reveal that cold gas breathing produces a vagally me-
diated reflex bronchospasm, due to the activation of
thermoreceptors in the airways. This is observed
during spontaneous breathing’” or artificial ventila-
tion.® In humans, namely in healthy subjects, some
authors report that atropine abolishes the response
to cold air or hyperventilation.'® However, this reflex
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Mnxaviouoi
Bpoyxoomaouou

aroé urrepaepIouo N
giomnvon Yuxpou agpa.

Aev uttdpxel apgLBoAia 611 0 1ooKamnvI-
KOG UTIEPAEPLONOG HE aépa dwuatiou Kat
Kupiwg Kpuo aépa npokalel Bpoyyxdona-
opo oe aoBuatikoug™? kal oe AlydTepn
KAlpaka oe puoloAoyikoug avBpdhmoug.®?
Onwodnnote dpwg undpxel augtBoAia 6-
ooV agopd TIG AITIEG KAl TOUG HNXavi-
OuoUG autig¢ g amdvinong. Mepikol
ouyypageig eruuévouv atnv anoyn 4t n
YUEN tou BAevvoydvou Twv agpaywywv
elvat povadikda umevbuvn ylauty v eri-
dpaaon evd AAAoL TuaTelouv 6Tt 0 BPoyxo-
OTaouog ogelAeTal oe anwAela ULSATOG Ue ouvénela
v evdokuTTdpla av&non g woUWTIKAG TEONG OTO
TOIXWHA TWV aspaywy®v. AutdG 0 0Tadepdg pnxavi-
OuOG Baoifetal o nepduara émou rtav duvatdv va
MetaBaArAeTal xwploTd eite n Beppokpaaoia (e n me-
PLEKTIKOTNTA TOU elOTIvEOUEVOU aépa oe vepd. AuTd
napamprbnke oe avBpwnoug>® kal eniong oe nelpa-
patoZwa.° H Blodpuoikn dpws Bemdpnon Tou ¢paivo-
pevou Teivel va anodei&el 611 n Baoikr dtadopd and-
Yewv YUpw and 1o 6Ao Béua dev euotabel. Mpayuatt
Ta Tpia pEoa TMOU xpPnolponoloUvTal yia MPOKANoN
BpoyxokvnTikng andvinong, &nAadrny o UMEPAEP!L-
OuoG Kal 1 elonvor) Yuxpou 1) Enpou aépa eival umed-
Buva yla otevda ouvdedepéveg peta&l Toug HETARO-
A€G TnG Beppokpaciag kal Tou USATOG TOU TOLXWHA-
TOG TwV agpaywywv. (O unepaeplopdg npokaAei YPu-
&n Kal anwAeta Udatog, o Yuxpog apag XapakInpi-
getal and MOAU xaunAn OXETIKN uypacia evd N El-
onvor &npou agpa audvel Tnv anwAeia Bgppokpa-
olag amd e§ATHION TTOU OTN OUVEXELQ, TTPOKAAEL TNV
MIwon NG Beppokpaciag oTo TOXWHA TWV AEPAYw-
Y@v). Mpdypatt ¢paivetal aduvatov va Eexwploel ka-
VeiG Toug duo mapdyovieg dnAadn Tn Beppokpaacia
Kal TV WOUWTIKA TiiEoT.

Mool gival oL pnxaviopoi Tng BPOYXOKIVNTIKAG a-
TIAVINONG OTOV UTEPAEPLOUS 1} OTNV ELCTIVON KpUoU a-
£pa; Oeppoeuaiodnteg veupikég anoAn&elg mou die-
velpovtal katd tnv didpkela TG YUENS TOU EIOTIVES-
MEvou agpa €xouv amopovwBel 0TI QVWTEPES AEPO-
d6poug 0doug netpauatolwwy. %112 Autoi oL unodo-
XE(G potdgouv va cuvdéovtal e AEMTEG KAl ATTOUUEAL-
VWHEVEG alOBNTIKEG (VEQ TWV AVWTEPW AQPUYYIKOV
veupwv. Meplkég anaywyég povadeg Twv velpwv au-
TV dleyeipovtal and TOTMLKY £APUOYT) GUCLOAOYI-
KoU opoU Kal ylauté anokaAouvral and Tov Storey «u
nodoxeig udatog». ' MeAéteq oe nelpapatdlwa ano
amnodeLkvUouV GTL N EICTIVOT| KPUOU aépa MPOKAAEL pé-
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mechanism is not entirely responsible for the total ef-
fect. Thus, animal studies show that the magnitude of
bronchoconstriction and mostly its persistency after
rewarming of the inspired gas are both reduced mar-
kedly after administration of an aerosol of sodium
cromoglycate (SCG).® This is also observed in asthma-
tic patients, where SCG is able often to protect against
the bronchomotor effect of cold air breathing.” In a ve-
ry recent work in dogs? it has been shown that indo-
methacin reduces the airway response to dry airflow
challenge and the same authors' have also observed
that prostaglandin D2 and thromboxane B2 are increa-
sed in lavage fluid obtained after challenge with dry
air. Actually, it seems that the local release of inflam-
matory mediators participate to the bronchomotor re-
sponse, namely in asthmatic patients and in condi-
tions of hyperventilation with dry air. In the latter ca-
se, vagal reflex plays a minor role because atropine ad-
ministration reduces slightly the response and more-
over changes in airway resistance occur only 2 or 3
min after the decrease in airway wall temperature,®
compared to a very short latency (10 s) of the respon-
se to cold air.”® The consequences and mechanisms
of direct temperature effect on airway smooth muscle
are controversial. In skeletal and cardiac (striated)
muscles as in uterine smooth muscle numerous
studies have shown that tension decreases with tem-
perature. Some observations confirm the same effect
in airway smooth muscle,'®'®" but other studies
show the reverse phenomenon.' However, based on
comparative in vivo and in vitro studies on the same a-
nimals, it appears that a direct temperature effect
cannot explain the contractile response of airway
smooth muscle to cold gas breathing,'” which results
mostly from a vagal reflex in normal individuals. Ani-
mal models of sensitization by foreigh proteins fail to
demonstrate the existence of a prevailing humoral
mechanism in the response to cold air;® this is only
observed in asthmatic patients where both the kine-
tics of the airway response and the efficiency of an-
tiinflammatory or particular (SCG) substances to pre-
vent this effect argue about a prevailing humoral me-
chanism.

Yves Jammes

OW TOU TIVEUHOVOYAOTPLKOU avIavakAaoTIKO Bpoyxo-
onacpo mou ogeiAetal otn diéyepaon Bepuolnodoxs-
WV OTIG agpodpopouqg odouq. Autd napatnerndnke Té-
00 Katd Tnv didpkela autduatng, 400 Kal katd
SldpkeLa UNXavikig avanvong. & avBp®mmoug Kal yia
Vv akpiela oe uyleiq eBEAOVTEG pePLKOL CUYYPaPEiQ
avadépouv OTL N arpomivn Katapye! Tnv andvinon
oTov Yuxpod aépa 1) otov unepaspiopd. ' Onwodnmo-
TE AUTOG O AvIavaKAQOTIKOG unxaviopds dev eival a-
TIOKAELOTIKA UTIEUBUVOG Yia To paivouevo. 'ETot, HEAE-
TeG ot nelpaardlwa anodeikviouv OTL TO péyeBoG
Tou BpoyxOOTAOHOU Kal KUPIWwG N ETIHOVY] TOU HETA
ano avabépuavon Tou ELOTIVEOUEVOU A£pa EAATT®-
vovTal onuavTikd pHetd and xopriynon agpooding Na-
Tplouxou XpwpoyAukivng.® Auto emiong mapatnpei-
TaL o€ aoBUaTIkoUg appwoToug 6rmou n Natplolxog
XpwHOYAUKIVN gival ouxva IKavr va mpooTatelsl TIg
agPoPOPouUs 080UG amnod TNV BPOYXOKIVNTIKY emidpa-
on Tou TPoKaAel n elomvor YPuxpoU aépa.’® Ze pia
npoéodatn epyacia oe okuAoug® Exel anodeixBei 41L
tvéopeBaoivn eAATTHOVEL TNV AMAVINOT TWV AEPAYW-
YOV 0e epeBlopd pe por Enpou agpa kair ol (ot
ouyypageig' £xouv napatnproel 61t n npootayAadi-
vn D2 kat n 8popPo&dvn B2 eival au&nuéveg oto ék-
MAUPQ Tou AauBdvetal HeTd ano epeBiopd ye Enpd a-
épa. Mpayuarty, paivetal 611 N TOMLKY) ANEAEUBEPwON
OAeyUovwdWY UETABLBACT®OV UMELOEPXETAL OTNV
BpoyxoKvNTIK andvinon oe acbuatikoug appw-
OTOUG KAl O£ KATAOTACELG UTIEPAEPLOMOU pE Enpd as-
pa. ZInv teAeutaia MePIMTWON TO AVTAVAKAQCTIKO
TOU TVEUMOVOYAOTPLKoU maiel ukpd pdho dedopué-
VOU OTL T xOpnynaon atpomnivng eEAATT®VEL EAadpd Tnv
anavinomn Kat akoun nepLoodTeEPO HETABOAEC OTIC av-
TIOTAOELG PONG epdavifovtal uévo duo 1 Tpia Aentd
HETA amo TNV peiwon g BEpUOKPATiag Tou TOLXWa-
T0G TwV AEPOPSpwv 0dwv,° 0E OUYKPLOT| HE TNV TIOAU
Bpaxeia (10 s) anavinon atov YPuxpd agpa.”® OL cuvé-
TIEIEG KAL Ol PNXAviopoi g apeong enidpaong mou &-
XeLn Bepuokpaacia otig Aeieg pHUIKEG iVEQ TwV agpayw-
YOV gival auptAeyOpevoL. Se OKEAETIKOUG Kal kapdia-
KOUG (YPAUMWTOUG) HUEG OTIWG KAl O AE(EC MUIKEQ (-
VEG UIKPEG, TOAAEG HEAETEG Exouv amodei&el dTL n Ta-
on HELWVETAL HE TN BepUoKpacia. MeplkES apatnpen-
oelg eruBefaiwvouyv v (dila enidpaon oTig AelEC pui-
KEQ (VEG TwV agpaywydv, * 1817 evg) AAAeg ueAéTeG a-
nodetkvyouv 10 avtiBeto.'® Onwodnnote, ue Baon
OUYKPLTLKEG in vivo Kat in vitro peAéteg ota idia metpa-
Hatolwa dalveral 6Tl n Aueon enidpaon g Bepuo-
Kpaoiag &ev uropei va eEnynoel v Bpoyxoouorna-
OTIKY) QAVTNON TWV AElWV HUIKOV VOV TV agpodod-
pwv 0d®V otov Yuxpd aépa’’ Mou eival anotéAscua
KUP{WG MVEUIOVOYAOTPIKWY AVTAVAKAQOTIKOV OF $u-
Ol0A0YLKE dTopa. MovTiéha nelpapatoldwy rou eixav
eualoBnrornonBel pe Eévo AeUkwua angtuxav va arno-
delEouv TNV Unap&n evog XUHIKOU Pnxaviopou Tou u-
MELCEPXETAL OTNV ANAVTNON ELOTIVONG Yuxpou aépa,®
EVWM AUTO apatnpnénke oe aoBUATIKOUG APPHOTOUG
OTIOU 1 KIVNTIKA OTNV andvinon Twv aepaywymv Katmn
QTMOTEAECUATIKOTNTA AVTIPAEYUOVWOMV 1 ELSIKOV
napayoviwv (Natptouxog XpwpoyAukivn) mou xpnot-
Momomenkav yia va gunodicouv v andvinon dia-
dwvouv yia v unapén npocBeTOU XUMIKOU unxavl-
ouou.
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MeTaBoAéc Tou yaAakTikou oE0¢ Tou ainaTog
KAaTd Tn 01dpKela NEYAAWYV AQVTIOTACEWYV
giomvong

A. Paoiddkng’, J. Jardim? X. Pouooog?

NEPIAHWH

MeAeTiioape To anoTéAeopa peyalwv avrigrdoewyv eionvorig (Res) emi Tou emmédou Tou ya-
AakTikoU 0§£0¢ Tou aipaTog, o€ pid opada 10 oxGAwv. Zuykpivape Ta anoteAéopara o mapod-
Hola opada 10 okURWV 01 OTT0I0I, AVTi TWV avTIoTACEWV PONG, avénveav pEéoa amd KAEIOTO KU-
kKAwpa emaveionvong diokeidiou Tou avBpakog (Reb). Kai oTig 3Uo opadeg, n PaO, eEacdali-
o6nke peyaAitepn amd 70 mmHg, pe mpéabeTn xopilynon o§uyovou, eva N apTnplakn mieon
Kal n kapdiakn mapoxn diatnpiénkav ioeg ) ka1 peyahiTepeg amé Ta enimeda eAéyxou. H ev-
Sotpayeiakn mieon (P1) otnv opada-Res au§nbnke apyikad kai mpoodeuTikd avaloya pe To fab-
po adinone Tng PaCO; ka1 apyoTepa peiwbnke. To meipapa d1exkonTeTo 6Tav n PrénedTe Kata
20-30% amd T péyiorn TiA TNG. H péon di1dpkeia Tou Kupiwg rmeipdparog otnv opada-Res n-
Tav 175+ 15 min (M + SE) ka1 oTnv opada-Reb ATav 159 + 7 min. Kai oTi¢ 300 opadeg eykara-
oTa6nke untepkanvia, aAAa ol Tipég Tng PaCO, oe kapia xpovikA oTiyun Tng diadikaciag dev
SiEdpepav onuavTika pera§u Toug (P<<0.5). O1 TIpEG eEAEyXoU TOu YaAakTikoU 0§£0G ToU aipaTog
foav mapopoleq Kal oTI¢ U0 opadeg, dnAadn 0.351 0.1 mmoles/l yia Tnv opada-Res kai
0.50 + 0.3 mmoles/l yia Tnv opada-Reb (P <0.5). Z10 TéA0OG TOU NeEIPApaToq TO YaAakTiké o 1)
Tav 1.59 + 0.42 mmoles/l ka1 0.83 £ 0.29 avTtioToixa (P<<0.01). ®aiveral 6Ti n evrarTiki AeiToup-
yia Twv avanveuoTIKOV HU®MYV, TOU TPOKAAEiTal amod TNV epapHoYi avTioTACEWSG EICTIVONG, Ta-
poucia voppo§aipiag, unepkanviag kal pe aBikro Tn kukhoopia, 0dnyei o€ HETATPONI TOU HE-
TaBoAiopoU Toug and aepofio o avaepofio, kal mapaywy YaAakTikoU ikavi| va au§foel Ta &-
mineda Tou 0§€og auToU oTO aipa.

NNEYMQN(1987) 1:59-67

EIZAIMQrH

vou 13%.'5 OL Robertson kai ouv.?? ugAémoav v na-
paywyn YaAakTtikou o&€og oe OKUAOUG, OTOuG O-

Ta teAeutaia xpovia miotevetal 1L OL AvanveuoTl-
Kol pUeg kal kupiwg 10 dlddpayua, eival OXeTIKA av-

BekTikoi oTOV avaepofio petaBoAiops. O Eldridge pe-
Aetwvtag TNV enidpaon Ing uno&aipiag Kal Twv avTtl-
otdoewv elomvong emni Tou YaAlakTtikol o&€og tou ai-
HaTog BPNKE WG TO YAAAKTIKS 0EU au&davetal pévo e-
i ouvundpEewg kat Twv duo napaydviwy.® Kal og &i-
KEG Hag epyaoieg €xel Bpebel 611 uMEPBOALIKS dpopTio
(€pYy0) TwV avamveuoTIKwV UMV odnyel oe au&non
TOU YAAQKTIKOU 0&£0G Tou aipatog 1600 Katd mn didp-
Kela avanvong atpoodalpikou aépa, 6go kat okuyod-

1. OepancuTikh KAiviki) Tou Maven. ABnvwv, Noookoueio A-
AEZANAPA
2. Turjua Evrarmikig latpikig, Noookoueio Royal Victoria
xai Epyaoripio Meakin's Christie, Mavemoriuio McGill,
MovrpeaA

H epyaoia BpaBeuBnke oro 120 lMaveAArvio laTpiké Zu-

védpio (ABriva 1986) ue To A’ BpaBeio kaAuTepng epyaoiag.

noioug auv&noav 10 £pyo NG avamvorg katd 10
cal/min pe tnv (dla péBodO NG aviloTAoEwg E€l-
onvonig. Aev napatfipnoav Suwg avgnon Tou YaAakTL-
KoU o&€og. Mapduola cupnepdoparta avapepovat a-
N6 tov Busse’ kai and toug Rochester kai ouv.® Me
TI¢ napandvw epyacieq npoteiveral n 1d€a 611, To d14-
dpayua kat meavov AAAoL avanveuoTIKol HUEG, OU-
nepidpépovral Alyo dlapopeTikd, amd toug Kolvoug
OKEAETIKOUG HUEG (Mapdyouv dUokoAa YAAAKTIKS o-
EU). 'Evag dAAog mibavog pnxaviopog eivat 6t to mo-
06 TOU YAAQKTIKOU Ttou Ttapdyouy elval anAwmg pkpo
onwg Hikpr elval kat n GuvoAlkn toug paga. And tnv
GAAN elval yvwoté 6Tt AAAoL YpaupwTol pueg napd-
youv HeydAa ood yaAakTtikoU o&€og, 6Tav n pepikn
nieon tou okuydvou oto dAeBikd Touqg alpa katéRel
HETAEL 20-30 mgr.2%28 Auto Sev LaxUel yia 1o diddpay-
pa. Mepikn niieon o&uyodvou 15-20 mmHg o010 $AEPLIKO
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alua Tou dappdyuatog dev akoAoubeital ané avgn-
o7 NG MAPAYWYNG YaAakTikou 0&£06.8 O Huckabee u-
nootpifel 6TL Ol avanveuoTiKol HUEG eV EKTPETOV-
Tal eUKoAa o avaepoflo peTaBoAlopus. AnédeiEe 4Tt
Kata tn didpkela unepagplouou (PaCO, yupw ota 35
mmHg), n napatnpouuevn avgnon tou MaAakTikou o-
£€0g, opeiAeTal otV UNtokarnvia kat 6xt oTo auEnuévo
épyo G avanvorg.™ H mpéAnyn tng unokanviag
TPAYHATL EPEIWOE TNV CUCCWPEUON TOU YOAQKTIKOU
010 aipa.™

2 KAWVIKO emninedo m.x. 010 Agbua omnou, Katd
Slapkela Twv Kp{OEWV Ol AvanVEUOTIKOI UUEG £pYA-
Covtal evavtiov peydAwv avTiotdoswy, napatnpeitat
HIKPOG BaBudG HETABOAIKNG oewoewg. 182

2T0oUg apP®WOTOUG autolg o Roncoroni?* éxel Bpel
auvgnon tou YaAakTikoU o&€og Tou aipatog. Qotdéoo n
au&non tou YaAakTIKOU OTIG MEPIMTWOELG AUTEG, OUY-
KPLVOUEVN Kal PE HEAETEG O UYLEIG €XEL KUPIWG aTto-
do6ei ota pappaka i TNV aAkAAwaon mapd otnv avn-
on tou €pyou g avanvonge.'®

O okomég NG epyaadiag eival va epeuvnoeL av Ta &-
nineda tou YaAakTikoU 0&€og Tou aipatog auEavov-
TalL og {®a Mou avanvéouv autoépata, péoa and peya-
AEG QVTIOTACELG ELOTIVONG, HE TNV polndBeon 6Tt Ba
ouvuntapxouv voppo&alpia, 510&eidio Tou aipatog na-
vw ané 40 mmHg kat avénadog kukAodopia.

YAIKO KAl MEOOAOZ
H peA€Tn £yive oe dUo opddeg Lwwv. 2NV A oudda

avénveav autéuata péoa and PEYAAEG QVTIOTATELS
gloTvong (avarvor] avtiotdoewv). Ztnv B opdda avé-

gdKKOQ Douglas

leronveuoTiki avrioTaon

TC—1
THERMO- 1
DILUTION

Aépia aipaTog
FaAakTikéd o0
ApTnpiakn mieon

ZxApa 1: Zxnuatiki mapdotaon Tou MELPAUATOG.
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TIVEQV LETQ OE éva KUKAWA EMAVELOTIVOT|G SLoEeld{ou
(emavelonvor)). 'OAa ta Zwa pueAetiBnkav oe UnTia 04-
on (Zxnua 1).

a) Oudda avtiotdoewy etonvorig: Tnv ouada, are-
teAecav 10 okUAoL pégou Bdpoug 32 Kgr (31-34) totmo-
Betnuévol oe untia B€on. H avaioBnoia éyive ue evdo-
PAEBLa xopriynon Natpiouxou OelonevidAng, téon,
oTE va 51atnpnBouv Ta avtavakAaoTikd ToU KEPATO-
etdoug aBikta, kal n autdpatog avamnvor. Metd apxl-
K1) 86on 10 mg/Kgr Nembutal, 1 cuvexnq eVOODAE-
Blog €yxuon dlaAupatog 2% nrav avaykaia yla va
dlatnprion oxeTikd otabepo To eninedo g avaiodn-
oiag. Meta ané 1paxetootouia £yive TomoBgTnon Tpa-
XeowAnvos. O teAeutaioq ouvdébnke pe BaiBida
OIMANG 81650uU HIKPOU VEKPOU xWpou, TUnou Hans
Rudolf No 1400. O auAdg elonvong tng BaABidog ouv-
5¢6nke pe Mveupotayxoypdeo Fleisch No 1. O nveu-
HOTaX0oYPAdOG, uEow evOq peTatpoméa méoews Vali-
dyne (+2cm H,0), katéypade, dxt pdvo tnv elomveu-
OTIKN por) aAAd Kat Tig HETABOAEG TOu AYKOU TOU El-
onveopévou agpa. H evdotpaxelakn nicon petpridnke
HE TN Bonbela evog Aemtol kabetripa moAusBuAal-
viou, tapétpou 2 mm, Tou omoiou To éva AKpo TPo-
0apuOoBnKe HEoa OTov AUAG Tou TPAXEIOoWATVaA Kal
To GAAO OUVOEBNKE pe peTatpomnéa méoewg Sanborn-
267 B. 'Evag dAAog kaBetripag moAueBuAeviou Tomo-

Enaveionvon CO,
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Zxnua 2: MetaBoAgg tou pH, Tou PaCO, kait tng HCO4
oe OAN TN dldpkela tng dokipaociag kat yia Tig
dUo ouddeg.
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Betnuévog péoa otn pnplaia aptnpia, xpnoiyeue yia
MV ouvexn UETPNON NG APTINPLAKNAG TILECEWS (LEOW
evog delTepou petatponéa Sanborn-267 B), kal yia
MV MeplodikA ANyn SelyddTwv aptnplakou aipatog
(ueTproelg PaO, PaCO, MaAakTikou 0E€0G KATL). O u-
moAoylopog Twv HCO; ™ Eylve e tn BoriBela g &L
owoewq Henderson-Hasselbach kat ol uetprioeic tou
YAAGKTIKOU 0&€0g éylvav pe evupatikn péBodo tng
Sigma Technical Bulletin No 826-UV. O petprioeig é-
yivav g1g durthouv yia kd6e deiypa 2 cc aiparog mou -
AauBdveto, pe oUPLYYEG AMOOTEIPWHUEVES, UAES XPH-
oewq. To aipa, auéowq Hetd ™ ANYn heTapépovrav
0€ AMOCTEIPWHEVO CWANVApPLO Tou TiepLeixe 2 ml Yu-
XPO untoxAwplddeq 0&U 8% kal oe ouokeun avaui&e-
wgq el 1/2 Aentd. To deiypa ekpateito emni 5 Aentd o-
KOHA 0TO TIAYo, woTe va kaBuldvouv OAeg oL TPWTE(-
veQ. Ta cwAnvdpla udpioTavio oTn CUVEXELD PUYOKEV-
Tpnon el 10 Aenttd. To unepkeipevo puldocovrtay (e-
i 24 HPEeG TO TOAU) O€ Beppokpacia 4°C uéxpL TNV o-
pa g HeTprioewg (Bausch kat Lomb Spectronic 710)
oe 340 nm kal otabepn| Bepuokpacia Pomng.

H kapdiakr napoxn, HetpriBnke e Tn YEBOdo NG
Bepuodlarvoewq (TC-1 Thermal Dilution CO System
Waters Instruments Inc.). O e181kdg kaBeTripag Mpow-
Beltal péoa otnv Nveupovikn aptnpia kat n B¢on g
KOPU®NG ETTAVEKTIHATAL OTO TEAOG TOU TMEIPANATOG HE
d1avolgn tou Bpakog Kal Apeon emokomMan. Kade a-
vaypapouevn tpn eival n péon and 3-5 touhdxiotov
eYXUOEIG-UETPHOELG.

Mepauatiké nowidkoAro: MeTd 01N CUUTNAPWON
OAWV TWV XELPOUPYLKWDV XELPLIOU®Y Kal 6Tav o Babuéc
NG avaigbnoiaq emPBeBaiwbnke pe Tov neplypadsv-
TA TPOTO, OAEG OL HETPTIOELG EAEYXOU Eyivay dUO ¢o-
pEG oe dlaotruata 6-7 Aemtwv. Metd and autd epap-
HOTONKE GTN YPAUUN ELOTIVON|G, LETA TOV TIVEUUOTAXO-
Ypddo, ueydAn aviiotaon (UePLKH CUYKALOT WE ay-
veloAaBida). H olykAlon auty yivovtav apyd kat
MPOOJEUTIKA £TOL (hOTE, o€ dldotnua 15-20 AenT®OV N
ELOTIVEUOTIKN por| va petwdel péxpt 0.15-0.2 Aitpa ava
deutepdAento. Ma ) npéAnyn e unofapiac 6Aa
Ta {®a avérnveav guumANPWHATiKA Jelypa ofuydvou
60-70%, oe N, wote n Pa0, va diatpenBei navw anéd
70 mmHg. Asiypatra aipatog yia HeTprioelg PaO,
PaCO, pH kat MaAaktikou O&€og ehauBdvovto kabe

100+

1

ENAOTPAXEIAKH MIEZIZ (cm H,0)

XPONOZ AOKIMAZIAZ %

ZxfApa 3: To anoTéAEOHA NG ELOTIVONG HECW AVTIOTAOE-
wG eri ™G evdOTPAXELAKNG MIECEWG. MeTd and
10 80% TOU XPSVOU dokiHaciag, Ta Zwa dev pro-
pouv va dlatnproouv PEYLOTN Tieon.

15 Aemtta. Mepinou oto (810 xpovikd Siaotnua £ylvav
HETPYOELS Kal TNG Kapdlakng nmapoxng. H elonveuaTti-
K1} por}, 0 dYKog avamnvong, n evOOTPAaxeLakn kat n ap-
TNPLAKY) TEON KATEYPAPOVTO CUVEXWG ETH KaTaypa-
dLlKOU xapTou (kaTaypad€ag MOAAANMAGY eyypadp®V
Hewllet Packard).

To neipapa dlakéMTETO 6TAV N EVEOTPAXELAKH TiiE-
on enedte 010 60-70% TNG PEYLOTNG TIUNAG TG, OTO -
d10 neipapa.

B) Oudada Enaveionvoriq Ato&ediou: Z1n Se0tepN 0-
nada, mdAl and 10 okUAoug, emaveAngonkav e Tov i-
510 Tpomo dAeq ot avagpepBbeloeg Siadikaoieg kat To
MEIPAPATIKG TIPWTOKOAAO, pe TN dladopd 6Tt Sev &-
dapuéobnke avriotaon otV ELOTIVOT.

AvT{ QUTAG, HETA TIG EYYPAPES TWV TIHMV EAEYXOU,
Ta fwa ouvdédnkav e KAEIOTO KUKAWMG EMAVEL-
onvor|g d10&etdiou (cdkog Douglas) o onoiog nepteixe
4% CO, 78% O, kat No. To neipaupa SiekOMTETO Kal
TAAL, 6tav ot TiuéG Tou PaCO, kal Tou aptnplakoy pH,
£¢Bavav oe napoépola enineda pe ekeiva Twv melpa-
HATwV NG A opddag.

ANMOTEAEZMATA

2e OAa Ta {wa mou avémnveav pEca ané aviloTtd-
OELG, MApaTNENBNKE OTL, 600 EMEPTE N ELOTIVEUCTIKA
pon (0.1-0.2 Lisec), émepte mapdAAnAa Kal 0 agpLopdq
kat apxige n avodog Tou PaCO, H augnon tou PaCO,
ftav MPoodeuTIKY, ouvexifoviav UEXPL TO TEAOG Tou
MEPAUATog Kat ouvodeloviav pe peiwon tou pH
(oxnua 2). Napbduoleq petapoAég, tou PaCO, tou pH
Kal Twv HCO3~ 6nwg ¢aivetat oto 1o diaypapua
napatnpnénkav kat otnv opdda B g enavelomnvorg.
O petaBoAéqg Tou PaCO,kal Tou pH kat mbavov dAAa

Enaveionivon CO,
‘AvTioTaoeig
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Zxfnua 4 MeTaBoAéqg TG KAPSIAKAC ouxvétntag (A) kat
NS APTNPLAKNG MIECEWS (B) OUOTOAIKAG Kal dia-
OTOAIKAG Kal Tig 500 opddeg. e kaud nepinTw-
0N 01N $AoT ToU MELPAUATog dev napatnPRenke
HElwon. AvtiBeTta onpel®ONKe akdpa kat avEnon
MG MECEWG.

MNEYMQON 61



______ AvTigTaoeiq
Enaveionivon CO,

200

—
a
?

KAPAIAKH NMAPOXH %
o)
i

0
?

) 20 40 60 80
XPONOZ AOKIMAZIAZ %
IxAua 5: MetaBoAég g kapdlakng napoxng. Kat otig
500 0uAdeG N Kapdlakt Mapoxr onUeiwoe MPOo-
deuTikr augnon.

QvamnveuoTikA avTavakAaoTikd, mpokaAeoav diEyep-
on TwVv KEVTPpWV NG avanvonq. 'ETol otnv opdda-B, e-
TAVELOTIVOT|G, aUERBNKe MPOoodeUTIKA 5-8 Popég MAvw
arto 1o eMinedo eEAEYXOU, O AEPLONOG avd AETTS. TNV
OHAda-A TV AVTIOTACEWY, HETA Ao pId apxLKh pelw-
on, 0 AgPIOUOG ApxLoe va auEdvetal TPOOdEUTIKA KAl
nAnoiace oe anoéAuteg TIpEG ta enineda eAéyyou. O
aepLopédg datprienke yupw ans 1o emninedo autd yla
notkiAo diaotnua kat dpxloe mAAL va PELDVETAL Ka-
Bwg eEnedte n evdotpaxelakn mieon (oxrua 3).

Kat oTig 800 ouddeg ot peTaBOAEG TOU aeplopoUy Ka-
T4 Aento, odeiloviav oe ahAay£g TN HEONG ELOTIVEU-
OTIKNG pong (VAT), érou Vr = 'Oykog avamnvorg Kat
Ti= Xxpovog mou diapkei n elorvor. H oxéon TyTror
NapEUelve apeTdBANTN 01a 0.3-0.4 (Tror = SLAPKELA G-
Aou Tou avanveuoTikou KUKAOU). 210 dldypapua 2 Ka-
Taypagovral ol HETABOAEG TNG EVEOTPAXELAKNG TULE-
oewg (Py) otnv oudda A Twv aviloTAoEWY EIOTIVOTG.
®aivetal 611 N Pr auEdvetal mpoodeuTikd péxpl Kat
ota 80% Ttou Xpovou Tng doKiwaoiag kat petémnelta
MELOVETAL.

Mapopota kaumuAn AapBdvetar av avti g Heyi-
0mNG MECEwG XpnotdomoinBel o JeikING TECEWG-
XPOVOU TTOU MAPLOTA TO YIVOUEVO TNG EMPAVELAG TNG
TUECEWG TTOU QVATTTUXBNKE OE GUYKEKPLUEVO XPOVO €-
i TNV ouxvéINTA TNG AVAMVOHRG.

To neipapa diekOTTETO O6TAV 1) EVOOTPAXELAKY TiiE-
on €negte Katd 25-30% and v Tpn TS peyioTng
TOU (Blou Telpduatog. Bpébnke nwg n uéon didpketa
(N avtoxn) Twv melpapdtwy fTav 175 + 15 Aentd, otnv
ouada A Twv EIOTIVEUCTIK®V avTIOTAOEWY, UE EUPOG
ané 130-230 Aemtd. O (8log xpdvog, yia Tnv opdda B
NG EMAVELOTIVONG fTav 159 + 7 Aentd, ue gvpoc and
150-175 Aentd. 'Onwg éxel ndn avagpepOel, o Xpovog
yla va TeAelhoeL To melpapd otnv oudda autr, eorjua-
ve oTav ot TipéG Tou PaCO, Kkal Tou pH épBavav ekei-
VEG NG odadag A twv avtiotdoswv. daivetal 6Tt 0
XPOVOG QUTOG, KA(TOL UE BLAPOPETIKA KPITHPLA EKAEY-
Hévog, NTav 6polog axedov (P<<0.5). AUTS pag ETUTPE-
TEL va EKPPACOUUE TA AMOTEAETUATA OE OXE0N HE TO
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ZxAua 6: ZUuykEVIpwOoN YOAGKTIKOU 0EEwG OTO MAAouA
Tou aipatog kat otig dUo opadeg. H avgnon tng
0TA8ung otnv oudda avTioTAoEwy eival onuav-
TIKA.

noooats tou idlou xpdvou dokipaaiag kat oTig dUo o-
HadeG. MNa va MeTuXoupEe XPOVOo SoKIHaoiag mapduoLo
Kal oTIG 300 OPAdEG XPELAOTNKE VA KAVOUUE MEPLKA
npdodeta nelpduara g opadag B énou xpnotuonol-
noaue d1adopeq MUkVOTNTEG SloEEISIOU Kal OYKOUQ
HeiypaTog Tou odkou Douglas. BpéBnke 6Tt éva pely-
Ha agpiwv 50 Aitpwv e TEPLEKTIKOTNTA 4% Ot SL10&E(-
310, unopouoe va au&noetl 1o PaCO, yupw ota 180
mmHg o dldpkela 3 wpwv.

210 oxNua 4 kataypdpovial ot LETABOAES NG Ou-
OTOALKNG Kat Sla0TOAIKNG TIECEWG KAL N KAPSLaKY ou-
Xvotnta Kkat oTig dUo opddeq. Mapatnpeital 611 oTNV
opada A dev umdpxel TAON HEIDWOEWS TWV Mapapué-
TPWV QUT®V Katd Tn didapkela g Sokipaoiag. Amd Tig
METPNOELS TNG KAPSLAKNAG TapoxNg Bpednke 1 avEnon
HEXPL kal 150% 1 kal Slatpnon autig, ota enineda
eAéyxou. Znv oudda B-emavelomvong, n kapdiakn
napoxn au&nénke oto 150-200% Twv TIHOV EAEYXOU
(oxnua 5), n aptnplakn mieon avriABe (and 166 +3
mmHg ota 202 + 15 n ouoToALk™ Kat and 120 + 10 ota
150 £ 3 n dtactoAikn. H kapdiakn cuxvétnta dev pe-
TaBAnenke. H péon tipr g otn Sidpkeia g SoKipa-
olag NTav 129 + 8/min (oxrua 4).

O1 otaBueg eAéyxou Tou yaAaktikoU oféoq oe
mmoles/l dev Oiépepav petal g ouddac A-
avtiotdoewyv (0.35+ 0.1, mean + SE) kat g opddag
B-eravelonvong (0.50 +£0.3). 10 TéA0¢ Tou MEelpdua-
TOG N OTABUN TOU YAAAKTIKOU 080G aUERBNKe onuav-
TIKG 0Tnv oudda A (1.59 + 0.42). MikpdTepT un onuav-
TIKY) algnon napatnpribnke otnv opdda B (0.83 +0.29
mmoles/l-). H dlapopd otdBung peta&u twv 5Uo oud-
dwv eival onpavtikn (P<<0.01). Zto oxnua 6 paivovtal
Ol LETABOAEG TNG OTABUNG TOU YOAGKTIKOU 0E£0G TOU
aipatog kal oTig U0 oudadeg oc OAN TN dLdpKeELd TWV
MEPAudtwy. Ztv oudda A mpog 1o TA0G Tou TELpd-
HaTOG, OL TINEG £Xouv nevtanAactaotel (P<<0.001). H
Gvod0G TOoU YaAAKTIKOU OoTnv oudda B eival pikpdte-
pn. Ene1dn n peydAn dvodog napatnpeital ouolaoTi-
KA pog To TéAog NG doKidaciag Ba propoloe va u-
noteBei 011 kKal oTnv opdda B, 10 yaAaktiké ofU Ba
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IxAua 7:  Xxéoelg petaku pH kat PaCO, kat atig 300 oud-
6eq. T600 N oudda aviioTaoewy, 600 Kal 1 Opd-
ba enavelonvonqg napouciacav MPoodeuTIKd &-
TUSEWVOEVT aVamVEUOoTIKN 0&£won Xwpig HeTa-
BOAR Tou petaBoAikou oToIE(OU.

au&dveto andtopa npog 1o T€A0G, av 0 Xpovog thHe
dokipaociag oe andAutn T nTav o (510G Ye eKelvov
™G opddag A. lNa 1o Adyo autd oe Tpelg akdua OKU-
AOUG TIOU avémveav He KAELOTO KUKA®UA EMAVEL-
onvorg napatdénke oe 200-250 Aentd 0 XPOVOG NG
dokipaaoiag pe ) npoabrikn o§uybvou oto odko Dou-
glas. H peyiotn avg&non tou yahaktikoU o&€og Tou ai-
patoqg ota {wa autd itav 0.1, 0.3 kat 0.4 mmoles/| av-
Tiotolxa. Z1o oxnua 7 ¢aiveral n oxéon peta&y Tou
pH tou aipatog kat Tou Slo0&eldiou Tou dvBpakog Kat
oto oxnua 8 n oxéon peta&u tou pH kat tou HCO; ™~
Kal oTig dUo opddeq, xwpig dlapopég. Eival pavepd
TO QVArVEUOTIKO OTOLXE(O TNG 0EewOoEWQ.

2YZHTHZH

Ta anoteAéopara g epyaciag autrc deixvouv o1l
MELPApaTOlwa mou avanvéouv péxpl eEQVIARCEWG,
HECQ amod HEYAAEG aVTIOTATELG ELOTIVON|G, HE TIPOUTO-
Beon 6t diatnpouv PaO, mavw and 70 mmHg kat 461-
KTn KukAodoplia, uropei va mapoucidoouy ekTdG and
N POOJEUTIKY) au&non tou dlo&eldiou Tou AvBpakog
AOYwW UMOaEPLONOU Kal alg&non Tou YaAAKTIKOU 0EE0Q
Tou aipatoqg. H avg&non tou YaAakTikou 0&E0G Hropel
va ogeiletal oe algnon Tng mapaywyng f oe peiwon
ToU HetaBoAlopou tou 1) kat ota duo. Mapd to yeyo-
v6G 6TL e unopoupe va mpoadlopiCoupe Le akpiBela
™ TMyn 1j KAl Toug UNXaviopous auEfoews Tou yaAa-
KTIKOU 0&£0G, OTO TIELPAPATIKS TTPATUTIO TNG Epyaaciag
auTig, HTTOPOUHE WOTOCO VA MPOCEYYITOUNE QVaAUTL-
KA 10 B€pa kal va odnynbouie oe HEPIKA OWOTA OUY-
nepaouara.

a) Kpttikn Twv arnoteAeoudtwv: To YaAakTiké ofu
napdyetal oe peydAa nood étav n aAlddTwon Kat 1 o-
Euybvwon Twv LoTwy eival avenapkeic. '®1° Mpog erui-
KUpwon ot Simmons kat guv.?” £xouv S&(EeL OTL 0L OKY-
Aol mapdyouv onuavtikd mood yYaAaKTIkou edv ava-
nivéouv XapnAég noodmnteg oEuydvou (8%) i edv ava-

—_ Emaveionvon CO,

TIVEOUV TIUKVOTNTEG 0&uydvou 14% aAld tautdxpova
napouctagouv 50% uelwon g KapdLlakng mapoxng.
Elvai aniBavo va unfpxav ouverkes yevikeupévng L-

. Enaveionvori CO,
-4 _____. AvTioTdoeig

73

PH 70

HCO, (mmoles/l)

Zxfua 8: Zxgoeiq ueta&u pH kat HCO; ™ kat oTig U0 opa-
5eq. Kai oT1g dUo opddeg Kuplapyxei To avanveu-
OTIKO OTOIXE(D NG 0&EWOEWG (aUgnong Twv
HCO; ue v ntwon tou pH - uttepkanvia).

OTIKAG uno&iag Kal HELWOEWS TNG AILATOOEWS TWV L-
OTWV OTnv opdda A mou avénvee péoa and avilotd-
O€lG Kal oTnyv ortoia Bpébnkav UPnAEG oTABUEG TOU O-
£€0G. H peplki taon tou oEuydvou fiTav mavia navew
ano 70 mmHg oto aptnplakd aipa, evd n Kapdiaky
TMapoxn Kai n apInplakn nieon yia tpododotnon 1-
oav QUCLIOAOYLKEG 1) augnuéveg. AUEnon g kapdia-
KIS Tapox™ns (+ 170%) KAl TNG APTNPLAKAG MECEWG
napatmnpnénkav emniong kat otnv opdda B-
enavelonvor|g d1o&eidiou. Ta eupriuara autd oupdw-
voUv pe MaAndtepeq epYaoieq, OTIG OMOIES éXEL BEl-
xBei 611 avanveuotiki o€ewon avaidyou BaputnTog
npokaAel avgnon g kKapdLlaknig Mapoxrns HEXPL Kal
182% twv emnédwv eAéyxou.’ Eivalr cagég 611 oute
XAUNAN Kapdlakf Tmapoxn, OUTE YEVIKEUUEVN
urto&atpia-uno&ia unopouv va BewpnBolv unedBuvol
TAPAYOVTEG yla TNV au&nomn Tou YaAaKTIKoU 0&E0Q
0Ta MELPANATA Hag.

O unepaepilonds -Bewpeital pd AAAN altia Pkpng
au&noews TnG napaywyng yaiaktikou. O Huckabee '
£xelL unootnpi&el 6T oTNV MeP(MTWoN autr n avgnon
TOU YaAQKTIKOU 0&€0g mpémel va anodobei otn xaun-
A1 ukvénNTa o§uydvou dia NG ornoiag MPOoKANBnke
O UTEPAEPLONOG Kal aTn ouvodd unokanvia. Mpdyua-
Tt N MPOANYN NG unokanviag, Pe T nPoodrkn d1o&el-
diou péca oto pelypa XAUNARG MUKVOTNTAG OEUYO-
vou, 8ev emITPENEL TNV AUENON TOU YOAQKTIKOU 0E0Q
oto alpa. O1 Zborowska-Sluis kat Dossetor®? Bewpolv
emniong 6L n avg&non Tou yahakTtikol 0£0G TIou apa-
TNPEITAL OTOV UTIEPAEPLOUS SEV OPEIAETAL OE LOTIKA U-
no&la 1) aneAeuBEépwon YaAaKTIKOU amod TOUG HUG, aA-
Ad mBavotata opeiletal oe AuEnuévn YAUKOAUTIKY
dpdon Twv KUTTApwWV Tou ainatog. Avtifeta, ot Eldrid-
ge kat Salzer' miotedouv 4TL N AUENOT TOU YAAQKTL-
KoU 0&£0g Tou aipatog, mapouaia unokanviag Kat aA-
KAAWOEWG, Pénel va anodoBel kat oe AAAoug Bondn-
TIKOUG TIAPAYOVTEG KUKAOGDOPIKOUG Kai HMETABOAL-
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KoUG. Z1n napouoa epyacia, oUTe 0 UMEPAEPLONOG,
ouTte N unokarvia pnmopouv va gvoxomnotndouv yia v
au&non tou o&€og. To pH rtav xaunAo, n PaCO, uyn-
A kat o agpiopdg otnv opdda A Twv avilotdcewv
porig, Oev Eemépaoe moté T1a emnineda eAéyyxou. H
peiwon tou pH tou aipartog teivel va au§noel Tn ouy-
KEVIPWOT TOU YAAQKTIKOU 0E£€0G aAAd tapdAAnAa a-
vaotéAAel n dpaotnpdétnta e ¢wopopo - Gppou-
KTOKIvAong. To yeyovog autd mpokaAel peiwon tng
napaywyng yaAaktikol. H peiwon tou pH akéua mna-
peunodiZel v £€£0d0 Tou yYaAakTtikoU and ta KutTa-
pa. To TeAlkS anoTéAeoua Twv aueidpouwv autwy &-
udpdocswy elval n peiwon Tou yaAakTtikou o&€og ato
aipa.'® Tupdwva pe TI¢ MAnpodopieq auTég, oL mapa-
npouueveg unepkanvia kat n of€won, teivouv va
HELOOUV Ttapd va au§oouv 1n napaywyr Tou yaia-
KTIKOU. QOT600, 61ola kat av givat n enidpaon Twv pe-
TapoAwv NG o&eoBacikng Loopporiag eni Ing napa-
YWYNG YAAGKTIKOU, TO YEYOVOG OTL eTa&u twv SUo o-
Hadwv NG peAéIng, dev umnfpxav Sladopéq oOTO
PaCO;kal 1o pH eival €vdel&n 611 n augnuévn otddun
YaAakTikoU pévo otnv ondda A dev ¢aivetal va oxe-
Ti¢eTal pe 10 S1o&eLdio 1) 1o pH Tou aipatog.

H nukvotnta Twv 16viwv udpoydvou Ba urnopouce
va ennpedocel tov YETABOALONSO TOU YAAQKTIKOU Kal
OUYKEKPLUEVA TNV ATMEKKPLOT) Tou amnd Ta Nnatikda KUT-
Tapa. Ze AnMOUOVWHEVO aAAd alpaTtouevo fmap mnov-
TIKOU N AMEKKPLOT Kal 1 KatavAaAwon YaAakTIKoU emn-
pedfovtal onuavtikd and 10 €Ew- kal ev8oKUTTAPLO
pH." O1 Lloyd kat ouv."” éxouv &ei&et 611 n mpdoAnyYn
YaAakTtikoU ané 10 fnap petwvetal 600 10 pH pelwve-
TaL, Adyw avaoTtoAnig g SpactikdTnTag Tou eviUuou
nupouBikr) kapBo&uAdon. O (ol ouyypadeic ame-
detkav emniong 611 6tav 10 pH néoel kATw anod 7, 10 1-
nap aneAeuBepwvel YOAQKTIKSO 0EU péoa oTo aiua.

Eivalr mBavédv 611 otoug vedpoug, oL omoiol Xpnot-
HottoloUv eniong peydAa mood yaAaktikou, n TUKvO-
mta Twv Wviwv udpoydvou €xel avtiBetn enidpaon
and 611 010 NNap, 6gov apopd TNV OHoLOCTACIA TOU
of¢0c.%! Z1a nelpdupata g HEAETNG Hag, To pH Tou
aipatog napd tnv npokAnbeioca okEwon otnv ouada
enavelonvong dio&eldiou, dev ennpéace onpaviika
™ o1dBun tou YaAakTikoU o&€og. OL TIHEG Tou Hoav
Alyo peyaAutepeg anod TG TIREG eAEyXOU (oxnua 5). Ei-
vai npopavég 6tL n enidpaon tou xaunAou pH erti Tou
ANatog 600 apopd 1O UETABOAIOUS TOU YAAQKTIKOU,
dev elval onuavTikn oe GUCLOAOYLKO 1} XaunAd pubud
napaywyng tou o&€og. EvaAAakTtikd katd tn SlapkeLa
Bapeltdg ofewoews a) AyvwoTtol unxaviouoi evoéxe-
TalL va npootarevouv 10 evdokuttdplo pH tou fna-
T0G, B) HELWVETAL O OXNUATIONOG YAAAKTIKOU OTOUG -
OT0UG AOYW AvaoTOANG TNG dWOPOPPOUKTOKIVACOTG 1)
T€A0G Y) augdvetal n katavaAwon yaAakTtikou and pe-
pLkd 6pyava énwe o veppos.® Kabag ¢paivetal dev &i-
val B€Rato motoi unxaviopoi eival umevBuvol ya In
diatipnon, ¢uoloAoyikig oxeddév oTAduUNg YaAakKTl-
KoU, oTa melpapatéiwa Ing opnadag-emavelonvong.
Alaruotoveral 6pwg OTL oL punxaviopoi autoi dev e-
mapkouv yia va diatnproouv ouola QuUGLOAOYILKN
OTA0UN YaAaKTIkOU OTnv opdda aviiotdoewv pPong.
21nv opdda auth n avgnon tng otdbung Tou YaAaKTL-
KoU unopei va BewpnBei cav ducavaAoyia peta&u na-
PAYWYNG Kal KATAVaA®OEWS Tou 0&gog, 1920

B) Auvntikol unxaviouoi au&noewg yaAaxkTikou:
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Aev undpyouv aueoa otolxela 1y euprjuata yia va e&n-
YJOOUV TOV OTIOLOSTTIOTE UNXAVIOUO HE TOV OToio au-
Enenke 10 YOAOGKTIKO 0&U oTnv opdda A-avTioTdoewv
pong. Mmnopel va unootnpixBel wotdco 6TL n avgnon
TOU YaAakKTIkoU opelAetal oTn OXETIKN pelwon Tng at-
HaATWOEWG Kal TNV uno&ia Twv avanveuoTIKOV HU®V
Tou avaykagovtat oe eviatikn Aettoupyia. H uneppo-
ALK} augnon puikou €pyou ek HEPOUG QuTwy Ba pro-
pouoe va odnynoel oe mapaywyr yaAaktikou. Ot pu-
€Gg aduvatouv va au§noouv tnv alpdtwon toug népa
and éva 6plo, wote va aviane&EABouv OTIq evepyela-
KEG avaykeg, 814 Tou agpofiou PeTaBOALOHOU HOVOV.
Mia dAAN Bewpntikn €€ynon yia v avgnon tou ya-
AakTikoU mapoucia vopuo&aipiag kat ¢puCLOAOYLKNG
KukAogopiag eivalr n avakartavoun aidatwoewg. H
peiwon 1.x. TNG kKukKAodopiag Sia Tou Hnatog pUnopel
va eMNPeAacel m npdéoAnyn yaAakTikol anéd to prap
Kal va ouvIEAEoEL 0NV au&non g oTabung Tou o&é-
oG oto aipa. O1 teAeutaieg duo mBavotnTES Sivouy I-
KAvoTIoINTIKY €ENynon ota anoteAéouara g pya-
olag kat mpénel va eEetacbouv oe peyautepo Badog.

Y) HuEnuévn Napaywyr MraAaktikou: H eMavekTiun-
on TWV OXNUATWY 2 ka5 deixvel OTL TO YAAAKTIKG 0&U
auv&dvetal oto xpovikd dldotnua omou aufdvetal
MPoodeUTIKA Kal n evdoTpaxeLlakn mnieon, kal ¢bavet
oe éva otabepd eninedo 6tTav n teAeutaia apxilet va
MEPTeL. To MPWDTO EPWTNHA TIOU NPENEL va anavtnBe(
eival. H avantuooépevn evéoTpaxelakn mieon sivat
APKETA UYNAN WOoTE va delXVEL WG Ol AVATIVEUCTIKOL
HUEG ToU TNV Ttapdyouv Aeltoupyoulv 1600 éviova w-
OTE va £€X0ouvV avaykn Tov avaepoBlo HeTABOALOUOS;
MpakTikd eival aduvartov va unoAoyloBel n péylotn
ELOTIVEUOTLKN n{eon mou propouv va avantu&ouy ot a-
vaigntomnonuévol okUuAoL. Qo100 UNApxXouV EMap-
Kelg MAnpodopieq dla Twv onoiwv ouvayetal OTL 1 pé-
YL0Tn evOOTpaxeLlakr Tiieon nou kataypdyape, .codu-
VAME( TIPAKTIKA PE TN HEYLOTN ELOTIVEUCTIKT Ti{ieoN TTOU
uropouv Ta {wa va avantl&ouv e KAEloToUg agpa-
YwYoUG. Ze AAAN epyaocia £€xoue HETPNIOEL TN TAEUPL-
Kn riieon mou avantugoouv ta Zma, Katd tn didpkela
uttopey(otng appotepomAeUpou dleyEPoews Tou Gppe-
VIKOU veupou, He KAELOTOUG agpaywyoug, amd ) 6¢-
on g FRC. Me 81€yepon cuxvotntag 100 Hz, diap-
kela epebiopatoqg 0.1 msec kat tdon 20 Volts, n Aeu-
pLIkn riieon Bpédnke 50-70 cm HO. ducioloyikd ato-
pa oe katakekAnuévn 6éon FRC, katd tn didpkela
XEplopwv Muller, priopouv va avanti&ouv nieon yu-
pw ota 80-100 cmHO (adnupocieutn mapatripnaon).
®aivetal Aomdv mibavo OTL Ol AVATIVEUOTIKO( HUEG
ota melpduatd pag Asttoupyouoav KOVIA OTn péyL-
ot duvaty taon. Elvat yvwoté akéun, ané dAAoug
OKEAETIKOUG UUG, OTL TOo yahakTikd o0&V Tou aipatog
au&avetal, étav o pubudg mapaywyng €pyou OTo £p-
YOpeTpo utepBei 10 50-60% TNG HEYIOTNG KATavaA®-
oewg 0&uyovou (VOmax)- >

H alpdtwon twv OKEAETIKWV HU®V peldveTal duoa-
vaAloya TEPLOCOTEPO OE OXEON HE TIGC EVEPYEIAKES
Toug avdykeg, étav oL teAeutalol cuoTidvTal Mavw:a-
16 10 30% NG PEYLOTNG LoXUOoG Toug. 'OTav n évtaon
MG MUIKNG ouoTtoAng unepPel 10 70% Tng peylotg
SlaKOTTETAL ) ALHATWON Tou pude. 'EToLn aipdtwon &-
Eaptdtal and m didpkela g MUIKAG XaAdoewg. Edv
n teAeutaia Bpaxuvetal, neplopiZeTal n CUVOALKY at-
patwon. Edv dexBoupe OTL OL aQvamveuoTiKol HUEG
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oupmneptpepovtal Omwg ot AAAoL OKEAETIKO( Kal Se-
XBoupe eriong 6Tt n péylotn evdotpaxelakn mieon
rou avéntu&av ta nelpapatélwa £pOace MoAU kovtd
oTOo péyloto duvatd 6plo, palveral oto axrua 2 611 a-
16 TO MPWTO TETAPTO 1) MEUMTO 1181 Tou Xpdvou SokKl-
Haoiag (20%) oL avanveuoTikol WUeg apriyayav pe-
YaAo €pyo kat katd ndoa meavonTa, avéntuoay mnie-
on navw arnd 1o 65% g ueylomg. Kabag ol evep-
YEIAKEG AVAYKEG TWV QVATIVEUOTIKOV HUDV TIOAAQ-
nAactdobnkav, n aipdTwon Toug dev UNMdPeocE va au-
&nbel avaioya. Av n napandvw Bewpnon eivat ow-
o, To EAAELMa evEpPYELag KaAUPBNKe amd Tov avae-
pPOBLo petaBoAlopd kat mapixdn yaraktikd o&u. H ep-
pnveia auth propei kat va dikaloAoyroeL Kat TNV ave-
TMAPKELO TWV QVANVEUCTIKOV LUV va Slatnprioouv
v 1i{eon, €§ ou kal n ev ouvexeia mrTwon g evdo-
TPAXELAKNG TiecEwq. Ma TV nTwon Tng evdotpaxela-
KNG TILEOEWG GUVEPYOUV KAl AAAOL TTAPAYOVTEG OTIWE
TO XaunAo6 pH, kai n kataotoAr} Tou KNX ané 1o uyn-
A6 PaCO.,

'Eva aAAo onpeio xpeldZetal dieukpivnon. Mropouv
Ol QvVanveuoTIKO{ HUEG va TTapdyouVv apKETA NMood ya-
AakTikoU, WOTE va aveBAgouy Tn 0Taéun Tou oTo aipa
Katd 1-2 mmoles/l; Z1a NMePAEUATA Hag 10 YaAaKTLKO
o&U au&nBnke katd 1,3 mmoles/l. AUTS onuaivel 6TL 10
OUVOALKO YaAaKTIKO 0EU Tou omdpatog evég wou 30
Kar, tav yupw ota 23 mmoles navw and 1o pucioAo-
YIKO, av AngOei utt’ SYitv Kat i Katavour) Tou 0EE0G Ka-
TA TN OTLYHN) TNG HETPIOEWS.

Ou avanveuoTtikoi pueq amoteAouv 10 1-1.5% ToOU
Bdpoug Tou owpatog' nou avrtiotoixel oe 0.3-0.45
Kgr, yia 10 Bapog evég akuAou. Zuudwva pe tov Es-
sen,'" 1 Kgr kaBapou puég mepléxet apketd YAUKOYO-
VO yla v napaywyn 160-200 mmoles yaAakTikou. To
OUVOALKO YAUKOYOVO TwV QVATMVEUOTIKOV HUGDV, KQ-
8WG ¢aiveral, pnopel va mMapdayel 1600 YAAGKTIKS ®-
0Te N 0T1G6un tou OTO aipa va MAnolalet Ta 4
mmoles/I.

Miua GAAn ruBavr) mnyn yaAaktikou 0&€o¢ aToug a-
VAnveuoTIKoUug piUeq eival o avaepdBloc WeTaBoAl-
OHOG NG YAUKOZNG N omola mapéxeTal Mpog autoug
d1a g kKukAodopiag ek Tou Nnatikol yAukoydvou. Q-
01600 Kat and Ta eupiuaTa TWV MEIPAUATWY pag Kat
anod tq nAnpogopieq g BLRAoypadiag dev elival du-
vartév va npoPAedpBel To MOCOV TOU YOAAKTIKOU TIOU
napdyetal ané Tov avaepoBio HETABOALOUS TNG YAU-
KOZnG. Map’ 6Aa autd propoulv va yivouv pepikoi a-
Spoi urtoAoylopol oUuwVa HE TOUG OTOIOUG O HEYL-
010G pUBUOG Mapaywyng YaAakTikou, elval Tng TéEe-
WG Twv 10-20 mmol/Kgr/min katd ) didpkela evratt-
kg aoknoewg.!” Av autd epapuocBei kat’ avaroylia
Bdpoug kat oToug avanveuoTikoUg Pueg emi 30" pévo
-XPOVOG 6TIOU IAPaTnNPNOAE TNV HEYIOTN avgEnon Tou
YaAakTikou, ata 70-90% 1tng Sokipaciag- n mapaywyn
YaAakTikou Ba prnopouce va rjtav 90-300 mmoles. To
nooo autd eival moAU HeyaAUTtepo and 600 Bprikae
ota nelpapatolwa.

6) Meiwugvn npéoAnyn aAaktikou: MeydAn ouy-
KEVIPWON YaAakTtikoU oto alpa 6a cupBei av o pubd-
H6G TNG TMIPOOANWEWG-EE0UBETEPWOEDS Tou amnd Sid-
dopa dpyava eival PIkpOTEPOG amnéd Tov pubud napa-
YOYNG. Zupmepaivovtag Mwg autdg 0 YEVIKOS Kavod-
vag elval duvatév va 1oxUoel, pével va epeuvnBel oe
TIOLEG TIEPLMTWOELG 1) XPNOLLOTIOMAT TOU YAAAKTIKOU

eival ueyaAUtepn andé v nMapaywyr Tou, YEYOVOS
rou Ba urnopoloe va ennpPeAcel Ta anoteAéopata g
HEAETNG. Katd tn Sidpkela aoknoewg n mpdoAnyn ya-
AaktikoU and 1o fmap €xel unoAoyloBei niepi Ta 55
mmoles/h.? kal unopei va $p8doel 1a 450 mmoles/h.®
Me dAAa Adyia To finap katd v doknon anopakpu-
veL 10 50% Ttou KukAogopouvTtog 1 1o 3-4% Tou napa-
Youévou yaAaktikol oUpdwva pe epyacieg Twv Ro-
well kat ouv.? kat Twv Hermansen kat Stensvold.2 0
PUBUOG ATIOHAKPUVOEWG TOU YOAQKTIKOU KaTd
SldpKela omaopdV, Hag MapoualaZel éva Mo pealt-
OTIKG TPOTO NG IKAvoINTag TOU OMHUATOS va amaA-
Adooetal ané 1o o8V auts.™® Katd mv didpkeia e
nepLOdou PeTd Toug oTagpoug mapatnpeital, péoa o
Hla ®pa HE(WON TOou YAAAKTIKOU Tou aipatog katd 6
mM, nooé nou avtuunpoownedel ANOUAKPUVOT 252 Po-
vov mmoles yaAakTtikou yia atopo Bdpoug 70 KIA®V.
Ounapatnproelg autég deixvouv 6tL, mapd o duvnti-
KA UYPNAS puBud eEOUBETEPWOEWG, Ol UNXAVIOLOI -
ToHakpUvoewg Tou o&€og dev xpnotponolotvial oTo
HEYLOTO BaBud Katd TNV XPOVIKA MEPiIOdOo TOU ako-
AouBel Touq onacuoug.

daivetal nwg n 1kavédTa TOY AMATOE KAl TWV AA-
Awv 0TOV va emtaxivouv Tnv eEoudeTépwon-
MPOCANYN KABWwG Kat 0 XpOvog Mou XPeLaZetat yIauto
elval KpITIKNAG onuaociag. ZUupwva pe v unéeon
autni 1 av&non g oTdbung Tou YaAakTikou Ba eival
TO AMOTEAEOHA QUENPEVTG TAPAYWYNAG KAl HELWUEVNG
aropakpuvoewq. Mmnopel akéua va BewpnBel 6Tt 0
pubudg egoudeteposws e§aptdaral and v TUKvE-
mrta Tou 0&€og 010 aipa.

MeydAog Babudg amopakpUvoewg TMPOUTOBETEL
TOAU peydAn o1dbun oto aipa kal HAAloTta yia tkavé
XPoviké d1aotnua. O eAKUOTIKOG QUTOG HNXAVIOHOG
uropel va eEnynfoel m oxetikd andtoun av&non g
OTABUNG TOU YAAOKTIKOU ToU €ylve OTA MELPAUATS-
Cwa (oxnua 4).

Eivat Aoyikoé va dexBoUue 4L Ol avanveuoTiKol Hu-
€G gpyalouevol pe oAU peydAn mpodndBela, kata-
deuyouv oTov avaepOPLo HETABOALOUS. Zav anoTEAE-
OHa au&avetat n napaywyn YaAaktikol. AAAG kat i
€EOUSETEPWOT] TOU Mapapével PKPOTEPN and Trn mna-
paywyn. Auth n ducavaloyia npokalel aiEnon Tou
YAAGKTIKOU 0E€0G OTO aipa. ZTnv epyadia auTr guvu-
NApxouV pEPLKOl MapAyovTEG MOU EUVOOUV TNV ave-
TApKELa eEOUSETEPWDOEWG TOU YAAQKTIKOU. YRdpxel
YEVIKN oupdwvia 6TL N peiwon TG allaThoews i oEu-
YOovVWoewg tou fnatog,®?” i kat Tou pH,'® mpokaiouv
eAATTWON TNG MPOCAAYENDG TOou. 1A MEIPANATA Hag,
ONUAVTIKEG LETABOAEG HEIWUEVNG ALMATHOEWS KAl U-
no&{ag MpEneL va anokAetotouv Adyw KaAng apTtnpia-
KNG TECEWG, GUCIOAOYIKAG KAPSIakNg Mapoxne Kau
voppo&atpiag. Qotéc0 n aplotepd kapdia, oTNV oud-
da Twv avTIoTAcEWV ELOTIVONG, AEITOUPYNOE &vavTl
HeydAou petagopTiou mou Snuioupyolcav MepPLodiKA
Ol ONUAVTIKEG QUEATELG NG TAEUPIKAG TILECEWG. 'ETaL
OL puCLOAOYIKEG N auEnuéveg -apTnplakn Tiieon kat n
Kapdiakn napoxni- LNopei va unokpUTTouV ™mv unap-
&N avTLPPOTILOTIKOU AYYEIOOTIACHOU Kal oxawuiag g
OTAGXVIKNG KUKAOGOPIAg Tou Teivel va HeEldOEL mv
MPOCANYN TOUu YOAGKTIKOU améd To fjnap. Me éuolo
TPoMO eMISPA N peiwon tou pH. Ot Slatapaxéqg QuTéQ
dev eival epgaveiq 6tav o pubudg mapaywyng Tou o-
£€0g elval HikpOG (opdda enavelonvong Slo&eldiou).
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MMvovtal 6pwg epdavelg 6tav o pubude napaywyne
Tou au&dvetal (opdda aviioTACEWVY ELCTIVONQ).
Avavtrppnta dev HnopoUupe va kaBop(ooupe TOUG
MNxaviopoug eneEnynoews Twv eUpNUATWY Hag ta o-
roia o Tevoupe OTL £XOUV TIPAKTIKS evdiadEépov. Ati-
XVOuv Kat’ apxnv OtL mapd tnv eEOVIWTIKY AEITOUpP-
Yia TwV EIOTIVEUCTIK®V UGV 1 dlatapaxn g ofgo-
Baowkng wooppomiag eivat aorpavtn. Qotdéoo ot eidi-
KEG KATAOTACELG, OMWG oTn KatanAn&ia émou mibavév
a) n eEoudeTEPWOn TOU YAAAKTIKOU ONUAVTIKA UELD-
vetal, B) n napaywyr) tou moAAanAdola auEdverat, y)
gpyagovtal EVIATIKA Kal Ol EICTIVEUCTIKOL Kal Ol €K-
TIVEUOTIKO[ HUEG, N CUCCWPEUOCT TOU YAAGKTIKOU OTO
aipa augdvetal onuavtikda. 'Exoue deifel Bén 611 TO
YOAQKTIKS au§dveTal onpaviikd oe ma pe autdpatn
avanvor Kat xaunArn kapdiakrn napoxr, evew dev oup-
Baivel to (1o av Ta wa pe v Bla xaunAn napoxn u-
noagtouv unxavikr unoBonénon g avarnvong.® Emi-
ong dev yvwpiloupe WG N UnepKanvia xel eMnPea-
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oel 1a anoteAéopatd pag. Eival evdexdpuevo va peLm-
VEL TOV puBud napaywyng, mapd 1o pudbud eEoudete-
PWOEWG. Av autd cupBaivel, avauévovtal akéua He-
YOAUTEPEG CUYKEVTPWOELG YOAAKTIKOU HE TO (510 MEL-
papatikéd PWTOKOAAO, 6oy dev Ba uttdpxel TOOO e-
YAAn unepkanvia.

Zupnepaopatikd, n epyacia auth delxvel OTL oL €L-
OTIVEUOTIKO[ HUEG, epyalddueval eviaTikd KATtw amnd
ouvenkeg voppogaipiag kal unepkanviag, xwpig dla-
Tapax€g TG KukAogopiag, pnopel va odnyrjoouv oe
aug&non tou yaAakTtikoUu 0&£og Tou ainatog, Adyw e-
KTPOTNG Tou peTaBoAlopou Toug and agpdpio o ava-
epoplo. OL avanveuoTikol pueg, SnNwg avaAubnke, &i-
vat lkavoi va rmapayouv apketd nood yaAakTtikou, T6-
oa woTte va au&noouv tn otddun Tou oto aipa. 'Otav
HAAloTa ouvuTtdpxel HEiWOT TOU pUBHOU amopakpuv-
OEW®G TOU N CUCOW®PEUON Tou 0&E0G elval eppavéaTe-
pPN.

Euxaptotouue Toug ouvadéApouq k.k. A.Grassino kat G.Farkas ywa tnv Bori6eta otnv kpttikn eneEepyaoia

auTig NG epyaociag.
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Blood lactate during high inspiratory resistive
breathing

A. Rasidakisl, J. Jardim2, Ch. Roussos?2

SUMMARY

We studied the effects of high inspiratory resistive loads (Res) on blood lactate, in 10 anesthe-
tized dogs and we compared them with another similar group of animals, breathing into a non-
CO, absording closed circuit (Reb). In both groups PaO,was kept greater than 70 mmHg while
blood pressure and cardiac output remained equal or greater than the control level. Endotra-
cheal pressure (P7) in the Res group gradually increased as PaCO; increased and then decrea-
sed, the experiment being terminated when P;decreased by approximately 20-30% of the maxi-
mum P The total time of the run (t.,) in Res averaged 175+ 15 min (M £ SE), compared to
159 + 7 min in the Reb group and the corresponding changes in PCO, did not differ between the
two groups at any point in time of the run (P<0.5). Baseline blood lactate was similar in both
groups 0.35 +.10 mmoles/I for Res and 0.50 .30 for Reb (P<<0.5), while at the end of the run it
was 1.59 + 0.42 and 0.83 + 0.29 respectively (P<0.01). We propose that excessively loaded inspi-
ratory muscles, by means of inspiratory resistance, in the presence of normal PaO, high PaCO,
and intact circulation, may go into anaerobic metabolism, producing lactic acid sufficiently to

raise arterial blood lactate.

PNEUMON(1987) 1:68-75

INTRODUCTION

It is currently believed that the respiratory muscles,
and particularly the diaphragm, are rather resistant to
anaerobic metabolism. Eldridge studied the influence
of hypoxemia and breathing through a resistance on
blood lactate concentration and found that it increa-
sed only when the two were combined.® Recently, we
also found that an excessive load on the inspiratory
muscles leads to an increase in blood lactate either
while breathing room air or 13% 0,.'® Robertson et
al?? studied lactate production in dogs in which the
work of breathing was increased by 10 cal/min by breath-
ing through inspiratory resistances. However, they
found no evidence of a shift to anaerobic metabolism
in blood lactate levels. Similar conclusions were also
drawn by Busse’ and Rochester et al.>3From these
studies, one may suggest that the diaphragm, and per-
haps the other respiratory muscles, behave some-
what differently than other skeletal muscles; another
possible explanation is that the total amount of lactate
produced by the respiratory muscles is very small,
due to the small mass of these muscles. However,
other skeletal muscles are known to produce large
quantities of lactate when their venous PO; lies bet-
ween 20-30 mmHg®?° yet, diaphragmatic venous PO,
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’Critical Care Medicine, Department of Medicine,
Royal Victoria Hospital and Meakins-Christie Labora-
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of the order of 15-20 mmHg is not clearly followed by
lactate production.

The results of Huckabe' are in keeping with the
proposition that respiratory muscles do not shift easi-
ly into anaerobic metabolism; he showed that during
hyperventilation with a PaCO, above 35 mmHg, the
observed increase in blood lactate results from the
co-existent hypocapnia and not from the increase in
the work of breathing. Prevention of hypocapnia in-
deed inhibited lactate accumulation in the blood. '

In the clinical setting, as in asthma, in which inspi-
ratory muscles work against high, resistive loads
during an acute asthmatic attack, a mild degree of
metabolic acidosis occurs.'®? Roncoroni,?* have
shown an increase in blood lactate in these patients.
However, the increase in blood lactate in these pa-
tients, based on studies in normal subjects'* has
been mainly attributed to the medication they received
or alkalosis rather than to an increase in the work of
breathing.'®

The purpose of this work is to investigate whether
levels of blood lactate increase in animals breathing
through high inspiratory resistances, while their arte-
rial PO, is maintained normal, arterial PCO,is held a-
bove 40 mmHg, and their circulation is not impaired.

MATERIAL AND METHODS

These studies were conducted on two groups of a-
nimals; one breathing through high inspiratory resi-
stances (resistive) and the other into a non-CO, absor-
bing closed cirfcuit (rebreathing). In both groups, ani-
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mals were studied in the supine position (Fig.1).

a) Resistive Breathing Group: Ten mongrel dogs each
weighing an average of 32 kg were studied (range 30-
34) in the supine position. They were anesthetized with
an intravenous dose of sodium thiopental which pre-
served their corneal reflexes, and were breathing
spontaneously. They received an initial dose of 10
mg/kg of Nembutal. Subsequently 2% thiopental in
saline was infused which was necessary in order to
maintain the depth of anesthesia relatively constant.
All dogs were tracheostomized, the tracheal cannula
being connected to a two way Hans Rudolf low dead
space valve (n0.1400). The inspiratory line of the valve
was connected to a Fleisch No. 1 pneumotachograph
which was connected to a Validyne (+2 cm H,0) dif-
ferential pressure transducer. Thus, inspiratory flow
was measured and integrated to measure changes in
volume. Endotracheal pressure was measured through
a polyethylene catheter of internal diameter of 2 mm
one end of which was attached to the endotracheal
cannula and the other end to a Sanborn differential
transducer (267B)

A polyethylene catheter was inserted into one fe-
moral artery so as to monitor blood pressure by means
of a Sanborn 267B differential transducer and to ob-
tain arterial blood samples for PaO, PaCO,and lacta-
te measuremetns. Bicarbonate levels were calculated
using the Henderson-Hasselbach equation and blood
lactate was determined using an enzymatic proce-
dure as per Sigma Technical Bulletin No. 826-UV. In
brief, sterile syringes were used to withdraw 2 cc of
arterial blood in duplicate. Thus each value of blood

L Douglas bag
]

]
inspiratory resistance

TC—1
THERMO- 1
DILUTION

Blood gases
( Lactic acid
OU Blood pressure

AN

Figure 1. Schematic configuration of the experimental
procedure.

lactate in this work represents the mean of two blood
samples. The blood was immediately transferred into
a sterile test tuber containing 2 cc of cold 8% perchlo-
ric acid (HC10, and shaken vigorously for 30 sec. The
bood precipitate mixture was kept cold on ice for an
additional 5 minutes to assure complete protein pre-
cipitation. The tubes were then centrifuged for 10 min-
utes. The supernatant was collected into sterile tubes
and stored at 4°C until assayed (maximum 24 hours).
Absorbance readings were taken on a Bausch and
Lomb Spectronic 710 at 340 nm in a constant tempe-
rature flow through cell.

Cardiac output was measured by means of a TC-1
Thermal dilution cardiac output system (Waters In-
stgruments Inc.). The catheter was advanced in the
pulmonary artery and its position was confirmed at
the end of he experiment by opening the chest and di-
rectly locating the tip of the catheter. The values ob-
tained each time throughout the experiment were the
mean of 3-5 infusions.

Experimental Protocol: Upon completion of the
surgical procedure and when the depth of the ane-
sthesia was assured as previously described, all mea-
surements were obtained in duplicate with an interval
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Figure 2. Time course of changes in mean argerial pH,
RaCO, and bicarbonate with duration of the resi-
stive (—) and rebreathing (_) runs. Bars repre-
sent standard error. No significant difference
between the two groups, in any parameter, is no-
ted.
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of 6-7 minutes in between. These measuremetns will
be referred to in the text as baseline values. There-
after an ispiratory resistance was applied by cla-
mping a rubber tube attached to the inspiratory line.
This part of the procedure was performed gradually
so that the inspiratory flow was decreased in a period
of 15-20 minutes down to 0.15-0.2 litres per second. In
order to avoid hypoxia, all dogs received supplemen-
tal oxygen (60-70% in N, throughout the run so as to
maintain the PaO, above 70 mmHg. Arterial blood
was sampled for PaO,, PCO, pH and lactate every 15
minutes. At approximately equal intervals the cardiac
output was mesured. The inspiratory flow, tidal vo-
lume, blood pressure and endotrachel pressure were
continuously recorded on a paper chart recorder
throughout the experiment. The experiment was ter-
minated when the endotracheal pressure decreased
to approximately 50-70% of the maximum value that
was recorded during the run.

b) CO, Rebreathing Group: In another group of 10 a-
nimals all the aforementioned procedures and experi-
mental protocol were repeated with the exception of
the application of the inspiratory resistances. Instead
after obtaining the baseline measurement as before,
the animals were connected to a non-CO, absorbing
closed circuit (Douglas Bag) which contained 4% CO,
78% O, nd 26% N, The duration of the rebreathing
run in this group was terminated when the PaCO; and
arterial pH reached similar values as in the resistive
breathing group (see below).

RESULTS

In all animals breathing through resistances, it was
observed that as the inspiratory flow decreased (0.1 -
0.2 LUs) the ventilation also decreased and the arterial
PCO, started increasing. This increase of PaCO, was
gradual and continued until the end of the experiment
while arterial pH was decreasing (fig. 2). Similarly, as
illustrated in Fig. 2, the PCO, pH and HCOj; in the

- rebreathing group followed the same changes as in
the resistive group. These changes in PCO; and pH,
and perhaps other respiratory reflexes, stimulated the
respiratory centers. Thus, the ventilation in the rebreath-
ing group increased gradually to 5-8 times that of the
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Figure 3. Effect of resistive breathing on the generation of
endotracheal pressure (Mean = SE). Note that a-
fter 80% of the run, the dogs were no longer able
to generate maximum pressures.
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control values. In the resistive breathing group after
the initial drop, the ventilation started increasing, ap-
proaching the baseline values. The ventilation remai-
ned more or less at this level for a variable period of
the run and there ypon started gradually decreasing
as the endotracheal pressure appeared to drop as
well. In both groups, the changes in ventilation were
due to changes in mean inspiratory flow (V{4T, V1 =
tidal volume, T, = inspiratory time) while the T/T+o7
remained unchanged 0.3-0.4. (T1or = total duration of
breathing cycle). Fig. 3 shows the changes in the en-
dotracheal pressure (PT) in the resistive breathing
group. It appears that PT increased continuously up
to 80% of the total experimental time, and thereafter
decreased. Similar curve is obtained if instead of the
peak pressure, the pressure time index is used, name-
ly the product of the area of pressure over the time
that was developed, times the frequency of breathing
(or pressure times T/T+o7). The experiment was termi-
nated when the endotracheal pressure decreased by
approximately 23-30% of the maximum PT, observed
during the experiment. Thus the average endurance ti-
me in the resistive breathing group was 175 + 15 min-
utes (mean + SE) with a range of 130-230 minutes.
The endurance time in the rebreathing group was 159
+ 7 min (mean + SE) with a range of 150 to 175 min-
utes. As was mentioned above, the time to terminate
the experiment in the CO,rebreathing group was cho-
sen when the PaCO,and pH reached values similar to
those of the resistive group. It appears also that the
endurance time (t,,) in the two groups was similar
(p<<0.5) which allows us to express the results as per-
cent of t,,, in both groups. In order to match the t,, of
the rebreathing group with that of the resistive group,
some experiments were made at the beginning using
different CO,concentrations and volumes of gas mix-
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Figure 4. Changes in heart rate (A), systolic (S) and idasto-

lic (D) blood pressure (B) during the resistive and
rebreatting run. Neither showed any tendency to
decrease, thus maintaining a normal, or increa-
sed perfusion pressure.
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Figure 5. Cardiac-Output changes. There were a gradual
increase of CO in both groups

ture in the Douglas Bag. Thus, it was found that a 50
litre mixture in the bag with 4% CO,could produce an
increase in PaCO, up to approximately 180 mm Hg
within a period of 3 hours.

Fig. 4 shows the changes in systolic and diastolic
pressures and in the heart rate. In the resistive breath-
ing group, it is observed that there is no tendency for
any of these measurements to decrease during the
run. Cardiac output was also monitored and showed
either an increase up to 150% of the baseline value or
no change. In the CO,rebreathing groups the cardiac
output increased to 150-200% of the baseline value.
(Figure 5). The systolic arterial blood preassure rose
from 166 + 3 mm Hg to 202 + 15 mm Hg, the diastolic
blood pressyre rose from 120 + 10to 150 £ 3 mm Hg,
while the heart rate did not change. (Mean values of
the time of the run was 129 + 8 min. Baseline arterial
blood lactate in mmoles/l was not different between
the resistive breathing group (0.35 + 0.10, mean %
SE) and the CO,rebreathing group (0.50 + 0.30, mean
+ SE) while at the end of the run the blood lactate
was 1.59 + 0.42 and 0.83 + 0.29 mmoles/ | respective-
ly (p<<0.01). In Fig. 6 the change in blood lactate is
shown in the two groups throughout the run and at
the end was approximately 5 times greater than the
baseline value (p<<.001). However because the chan-
ge in lactate occured towards the end of the run, it
could be argued that lactate in the rebreathing ani-
mals would also have rosen if their endurance times
had been extended to the same absolute duration as
in the resistance group. Thus, in three additional dogs
we were adding oxygen in the rebreathing bag so that
the time that needed to reach similar PCO, was exten-
ded up to 200-500 min. Again, the maximum increase
of blood lacate in these dogs was 0.1, 0.3 and 0.4
respectively.

In Fig. 7 the relationship between mean arterial pH
and PaCO,is shown for both experimental groups. Si-
milarly, in Fig. 8 the HCOjconcentrations is related to
changes in PaCO,in the two groups and it is apparent
that there is no substantial difference between the
two groups.

ST S Resistive /
Rebreathing CO,

/ P<ODO1

A LACTATE (mmolesiL)

% OF ENDURANCE TIME

Figure 6. Arterial blood lactate concentration in the 2
groups of dogs. Note the increase in blood lacta-
te in ‘the resistive group, whereas the rebreath-
ing group showed no substantial increase in lac-
tate.

DISCUSSION

These results indicate that dogs breathing to e-
xhaustion through high inspiratory resistance, with
PaO, above 70 mm Hg and with no evidence of com-
promized circulation, may increase their blood lactate
levels as their PaCO, gradually increase. The lactate-
mia that is developed during resistive breathing may
result either from an increase in the amount of lactate
produced or from a reduction in the speed of its utili-
zation or both. Although we cannot provide the preci-
se cource and mechanism of blood lactate increase
we can approach the subject from a analytical point
of view and draw some fair conclusions.

Critigue

Lactic acid is produced in excess when tissue per-
fusion and tissue oxygenation are inadequate.’®'®
Furthermore, Simmons et al?” have shown that dogs
produce lactate, if inspired O, is as low as 8%, or a
combination of 14% inspired oxygen and a 50% re-
duction in cardiac output. It is very unlikely that gene-
ral body hypoxia or low tissue blood perfusion oc-
curred in the resistive breathing group in which incre-
ased blood lactate was observed. Arterial PaO, was
greater than 70 mm Hg, cardiac output and perfusion
pressure were normal or increased. The increase in
cardiac output (170%) and blood pressure which also
occured in the COyrebreathing group is in agreee-
ment with previous studies which show that respira-
tory acidosis of similar severity, as occurring in this
experiment, resulted in an increase in cardiac output
to a maximum of 182% control.! Clearly our results
show that neither low cardiac output nor general hy-
poxia can be implicated for the increased blood lacta-
te in this study.

Hyperventilation has been suggested as another
possibile cause of a small increase in lactate pro-
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PaCO, in the two groups of dogs. Both resitive
and rebreathing runs result in a progressively in-
creasing respiratory acidosis, with no substan-
tial change in the metabolic component.

duction. Huckabee ' concluded that in this case the
ther than extracts lactate. Acidosis, probably has the
opposite effect on the lactate uptake by the kidney
which is another major site of lactate utilization.?' In
these experiments, pH did not have an effect on blood
lactate in the CO, rebreathing group in which the va-
lues were similar to the baseline concentration throu-
ghout the run (Fig. 6). It is endent that these effects of
low pH on the liver are not important at normal or even
low rates of lactic acid production. Alternatively
during severe acidosis, unknown mechanisms may
protect the liver’s intracellular pH, or there may occur
a concomitant reduction in lactic acid formation by
the body tissue due to pH inhibition of phosphofructo-
kinas. Finally there may occur an increase in lactic
utilization by some organs such as the kidney.%' Al-
though it is not certain which mechanism is respon-
sible for maintaining normal blood lactate in the CO,
rebreathing animal group, it may be suggested that
this mechanism is not effective in the resistive brea-
thing group, in which we can view the increase in
blood lactate as an imbalance between lactic acid
production and lactate utilization. 920

Potential mechanismé of increased blood lactate

Clearly we have no direct evidence to support any
mechanisms for the increase of lactic acid in the resi-
stive breathing group. However, it can be argued that
the increase in blood lactate was due to relative
underperfusion and hypoxia of the mechanically
stressed inspiratory muscles. An excessive increase
in work performed by the inspiratory muscles, would
produce lactic acid due to the inability of the muscles
to increase their blood perfusion in order to meet the
aerobic energetic requirements. Another theoretical
factor that can also account for the increase in blood
lactate with normal circulation and PaO, is the redi-
stribution of blood flow. A decrease of liver blood per-
fusion for example, might affect the uptake of the lac-
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tate by the liver, which would contribute to an increa-

Rebreathing CO,

______ Resistive

PH 70
69
681
671
661
65
T T T T T T T T
19 20 21 22
HCO4 (mmolesil)
Figure 8. Variation of bicarbonate concentration as a

function of the change in PaCO,. No difference
was observed between the two groups.

increase in blood lactate was due to the hyperventila-
tion and resulting hypocapnia induced by the low oxy-
gen mixture. In fact, prevention of hypocapnia by the
addition of carbon dioxide to the low oxygen concen-
tration, prevented the increase in blood lactate con-
centration. Zborowska - Sluis and Dossetor®? also
concluded that the lactatemia, which occurs during
hyperventilation was not derived from tissue hypoxia
of from lactic acid release from muscle. Rather, it was
suggested that the lactatemia of hypervantilation
results from stimulation of blood-cell glycolysis. In
contrast Eldridge and Salzer™ concluded that when
blood lactate increases in association with hypo-
capnia and alkalemia it becomes necessary to invoke
some metabolic or circulatory disturbances as a con-
tributing factor. Nonetheless, neither hyperventila-
tion, nor hypocapnia can be implicated in the resistive
breathing group of the present study, as the under-
lying mechanism of increased blood lactate levels. In
these experiments pH was low, PaCO, high, and the
ventilation never exceeded the baseline values.

A decrease in pH tends to increase the lactate con-
centration but is also known to inhibit the phospho-
fructokinase activity, which will actually decrease
lactate production. Low pH wili also inhibit the exit of
lactate from the cell. The net effect of such changes
is to decrease the blood lactate concentration.’® Thus
it follows that in the present study the observed chan-
ges in PaCo, and pH tend to decrease rather than to
increase the lactate production. Whatever effect ho-
wever these acid base changes may have on the lactic
acid production, the fact that no difference was found
in PCO, and pH, between the groups of dogs, indica-
tes that the higher blood lactate found in the resistive
group is likely not related to PCO; and/or pH.

The hydrogen ion concentration could have affec-
ted the hepatic extraction of lactate and lactate ho-
meostasis. In the isolated perfused rat liver, lactate ex-
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traction and utilization are severely affected by chan-
ges in extracellular and intracellular pH."Lloyd et al "’
have shown that lactate uptake by the liver decreases
as pH-declines, due to inhibition of pyruvate carboxy-
lase. They have also shown that when the pH is less
than 7.0, the liver releases lactate into the blood ra-
se in the blood lactate. We favor that the increase in
blood lactate, in the resistive breathing animals, might
have been due to both of these factors; this argument
will be examined in greater depth and quantitatively
analyzed.

Increase Production

Inspection on Fig. 6 shows that blood lactat increa-
sed as did the endotracheal pressure (Fig. 3), reaching
a plateau when endotracheal pressure started decre-
asing. The first question that should be answered is
whether the pressure, which was observed, is suffi-
ciently high, in order to account for a shift of inspira-
tory muscles into anaerobic metabolism. It is practi-
cally impossible to know the maximum inspiratory
pressure that anesthetized dogs can generate. Howe-
ver, sufficient information is available which leads us
to believe that the maximum endotracheal pressure
that was observed in this study is close to the maxi-
mal inspiratory pressure that the animals can genera-
te with closed airways. In a separate study, in dogs,
we measured the pleural pressure during supramaxi-
mal bilateral phrenic stimulation with closed airways
at FRC. Thus, at a stimulation of 100 Hz, a pulse of 0.1
msec duration and voltage of 20 volts, the pressure
was found to be around 50-70 cm H,O. Furthemore,
normal subjects can generate pleural presure of the
order of 80-100 cm H,O (unpublished observation).
Thus it is very likely that the inspiratory muscles of
the breathing dogs were generating near their ma-
ximus force. It is also known from other skeletal
muscles, that arterial lactate increases when the
work rate on a cycle ergometer exceeds 50-60% of the
VO omax 20 Skeletal muscle blood flow also becomes di-
sproportionately low in relation to the energy require-
ments when muscles contract over 30% of their ma-
ximum. When the degree ‘of muscular contraction ex-
ceeds 70% of the maximum force, the blood per-
fusion of the muscles ceases.?? Thus blood flow is de-
pendent on the duration of relaxation. If this is relati-
vely short, overall blood flow is impeded. Therefore,
assuming that respiratory muscles behave in the sa-
me manner, as other skeletal muscles and also as-
suming that the maximum endotracheal pressure a-
chieved in this experiment was close to the maximum
pressure that the animals could generate, Fig. 3 il-
lustrates that after 20% of run the animals were wor-
king at high work rates and presumably were develo-
ping pressures greater than 65% of their maximum. It
seems reasonable that, as the energy demands of the
inspiratory muscles greatly increased, the blood flow
could not increase proportionally. If this hypothesis is
correct, anaerobic metabolism had to provide energy
and lactate was produced. This explanation would ac-
count also for the failure of the inspiratory muscles,
as pressure generators, which would result in a decre-
ase in pressure (Fig. 3), although other factors such
as low pH, CNS depression due to high PaCO; could

have contributed to the decrease of tracheal pres-
sure.

An important question from a analytical point of view
is. Whether the inspiratory muscles can produce a
sufficient amount of lactate to increase the blood
concentration by 1-2 mmols/l. In these experiments,
mean arterial blood lactate incresed by 1.3 mmols/l.
This means that the total body lactate, assuming even
distribution at the time of the measurement in a dog
of 30 kg, was about 23 mmoles more than the baseline
total lactate. The inspiratory muscle mass can be as-
sumed to be 1-1.5% of the total body weight® or 0.3 -
0.45 kg in a 30 kg dog. According to Essen'" one kg of
wet muscle stores enough glycogen to produse 160 -
200 mmoles of lactate. It follows that the total glyco-
gen of inspiratory muscles can produce approximate-
ly 4 mmoles/l of blood lactate.

Another possible cource of lactate production, by
the inspiratory muscles, is the anaerobic utilization of
blood glucose which is adequately supplied into the
circulation from the degredation of liver glycogen.
However, neither our data nor data in the literature in-
dicates whether it is possible to predict the amount of
lactate production, resulting from anaerobic metabo-
lism of circulating glucose. Nevertheless, we can ma-
ke some generous calculations based on the maxi-
mum rate of lactate production during strenuous
exercise'” estimated to be in the order of 10 to 20
mmol/kg/min. If this is also true for the respiratory
muscle in a period of half an hour, which is more or
less the period between 70-90% of the run during which
we observed the greatest increase of blood lactate
(Fig. 3), 90 - 300 mmoles of lactate will be produced,
which again is much greater than the lactate mea-
sured in our study.

Reduced lactate uptake

Lactate accumulation in the blood will occur when
the rate of uptake of lactic acid is lower than the rate
of its production. Assuming that the above generous
estimation might occur, the important question is the-
refore whether the rate of lactate uptake is lower than
the production, which would account for the increase
in blood lactate concentration in this study. During
exercise, hepatic uptake was estimated to be 55
mmol/hr?® with a maximum projected rate of hepatic
lactate uptake of 450 mmoles/hr.® Furthermore,
during exercise, the liver removes 50% or 3-4% of the
lactate production according to Rowell et al®® and
Hermansen ans Stensvold,'? respetively. However,
the rate of disappearance of lactate after seizures
provides another behaniour, perhaps more realistic,
of the body’s capasity for removing lactate.”™ During
the post seizure period a 6 mM reduction of the pla-
sma lactate will be observed in approximately one
hour, which represents the removal of 252 mmol of
lactate in a man of 70 kg. These observations indicate
that, despite the potentially high rate of lactate upta-
ke, the mechanisms are not used maximally in post
seizure period. It follows that the ability of the liver
and other tissues to augment their uptake of lactate
and the time it takes to do so, becomes critical in de-
termining the blood lactate concetrations. In keeping
with this hypothesis it is likely that in our study the in-
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crease in arterial lactate resulted from an increased
lactate procuction which exeeded the rate of removal.
Furthemore, it may be assumed that the rate of upta-
ke depends on the blood lactate concentration. Thus,
in order to reach a high rate of utilization, very high
blood values are required. By the same token, before
the rase of uptake increases, blood lactate needs to
reach higher levels for some period of time. We favor
this hypothesis as the most plausible mechanism of
the increase in blood lactate in our study. Such an ex-
planation can certainly explain the rather abrupt in-
crease of blood lactate shown in Fig. 6.

To summarize, we find it reasonable to suggest
that the inspiratory muscles worked at a very high po-
wer, shifting them into anaerobic metabolism. As a re-
sult, lactate production increased, while the rate of
lactate utilization remained lower than its production.
This imbalance resulted in the accumulation of lactic
acid in the blood.

In this study there are some edditional factors
which might favor an jmpair of the triggering mecha-
nisms of increasing the rate of lactate utilization. There
is general agreement that a reduction of hepatic lac-
tate extraction may occur as a result of diminished
blood flow or oxygenation of the liver®?® or a decrease
in pH' or all of the above. The cardiac output and per-
fusion pressures, as well as the mormal PaO,exclude
any gross general body hypoperfusion or hypoxia. Ho-
wever, the left heart in the resistive breathing group
worked against a substantially high after load due to
the large swings in pleural pressure. Thus, although
the overall cardiac output and blood pressure remai-
ned mormal of increased, this may have occurred at
theexpence of a decreased perfusion of the splanchic
area, thus affecting hepatic lactate utilization. Simi-
larly, the decrease in pH could have impaired the lac-
tate uptake by the liver, which at low rates or lactate
production - as in the CO,rebreathing group - was not
sufficient to impair the balance of lactate production
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-utilization; however at higher rates of production the
impaired lactate clearance would appear with higher
levels of blood lactate concentrations, as was obser-
ved in the resistive breathing group.

Implications

Admittedly, we can’t provide the mechanism of our
findings which are, we believe, interesting and practi-
cally significant. They clearly show that the effects on
acid-base balance are trivial (Fig. 7 and 8) as it appe-
ars in this animal model, by stressing excessively the
inspiratory muscles. However, in the appropriate set-
ting, as in shock, with perhaps severely impaired lac-
tate utilization and a higher rate than normal, of lacta-
te production and if all respiratory muscles (inspirato-
ry and expiratory) are at work, the lactate accumula-
tion might be significantly high. In this connection we
have shown that the blood lactate is substantially lar-
ger in animals breathing spontaneously with low car-
diac output compared to another group artificially
ventilated®® Furthemore, we do not know how the in-
creased PCO, affected our results. It may have red-
uced the rate of production rather than that of utiliza-
tion. If this is the case, blood lactate levels will be ex-
pected to increase at higher concentrations, in the sa-
me experimental setting but with a lower PaCO..

In summary, this study indicates that inspiratory
muscles, working at a very high intensity, under nor-
moxemic and hypercapnic conditions, without eviden-
ce of a compromised circulation, may lead to an incre-
ase of blood lactic acid, perhaps as a result of anaero-
bic metabolism of these muscles. It is also analytical-
ly discussed that the respiratory muscles mass is
sufficient to produce enough lactate to raise the
blood level, while the rate of lactate removed from the
blood is slow enough, so that added production by the
respiratory muscles could elevate blood levels.

We are grateful to Drs. A. Grassino and G. Farkas for their help and constructive criticisms in

preparing stis study.
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TpepoAiTng o UAIKO aonpionaTog
Kal EVONUIKN UN eMAYYEANATIKN QUIAVTWON
oTn BopeioduTikn kar Kevrpikn EAAada

N. Zaparlng, I. Karoévng, M. Knta, 2.H. KwvaortavromouAog

NEPIAHWH

Em3nuioAoyiki} eAETn Tou mAnBuopou Tng nepioxng Meroofou otn B.A. EAAGSa, 6mrou £xou-
pe naAaidTepa nepiy paygel evdeiEeig evanNUIKAG PN emayyeAHATIKNG apiavrwong, £5e15e 6T N
TMyf Tou apIAvTou eival TPEPOAITNG O€ UAIKO aCTIPioHaToq ECWTEPIKAV X WPwV. To UAIKO auTd
(«Ao0Ton) e pnoipomoIEiTo and 6Aoug Toug MeTaofiteg pEX p1 To 1940-1950 kai pe ¢pBivouoa ou-
XVOTNTa £WG TOpPa. Aev £X €l MOTE Xpnoiponoindei oe kavéva and Ta yeiTovika xwpia onou dev
EXOupE MapaTnPioel anoTITavRoelG. AvaAuon 500 Guykpicipwv opadwv pe 31a$popeTikd Xpo-
vO eKBE0EWG 0TO UAIKO auTo £5€15€ O6TI N opGda pe To HeyaAUTEPO X POV exBEGEWG EiX € MO OU-
XVEG Kal O eKTETAPEVEG amoTiTavwoelg. O1 0o kaToikot MeTooBou nAikiag 58 kai 71 eTwv rmou
Sev gixav noté xpnoigomnoinoel «AoUTo» Sev gixav anoTiTavwoelg. AvTiOeTa yuvaika rmou gixe
£p0e1 oTo MéTooBo npiv amd To 1940 kai amd TOTE X PNCIHOTOIEI «A0UTO» EX €1 EKTETANEVEG ATIO-
TITavwoelc. Ta amoTeAéopata pag deiyvouv, 6TI To «cAoUTo» gival n HovN Ty agiavrou mou &
X €1 MPOKAAEDEI TIG EVENUIKEG ATTOTITAVWOEIG OTNV meEpIoyX A MeTodBou.

T£AOG, IPOKATAPKTIKEG HEAETEG SeiXvouv 0TI TO MPOBANHA TG AUIAVTROEWG SV EPIOPITE-
Tai otnv nepiox ] MeTo6Bou. 'Exoupe 116N EVTOmioe! TPEIG aKONa MEPIOXEG HE TTAPOUOIEG UTTE-
JWKOTIKEG AMOTITAVWOEIGC MAVTa 0 cuvduadudé mapouoiou UAIKOU yia dompiopa kar dAAeg

xpnoeig. 'OAec auTég o1 mepioxég Bpiokovral péoa otnv {wvn opioAi@ou tne fivdou.

NMNEYMQN(1987) 1:76-78

EIZAMQMH

Katd mn didpkela Tou aviipupatikol aywva otn de-
kaetia tou 1960 mapatnendnke yia npwin ¢opd oOtl
TMOAAO{ KATOIKOL NG TEPLOXNG MeTodBou napouaia-
fav EKTETAHEVES UTECWKOTIKEG AMOTITAVWOELG' (ELK.
1). Autd BewpnBnke OTL eival anoTéAeoua nailag ¢u-
patiwdoug MAeUPITI®OG KAl ETELDN SEV dNUIOUPYOUOE
npofAniuata uyeiag n €peuva oTapdinoe ekel.

Me tnv (dpuon tng latpikng ZxoAng ota MNavveva
npwv Alya xpévia dpxloe eMAveKTiunon Tou ¢patvopué-
vou adou dev Nrav duvatdv va Bewpriooupe 6TL TG00
EKTETAUEVEG ATIOTITAVWOELG OE TOOO PEYAAO OCOOTH
UYLOV KaTA Ta AAAQ KATOIKWV TNG MEPLOXNG HIOopEl va
o¢eilovtal ot pupatiwon. Ta anoteAéopata Twv PEXPL
TWPAa epeuvwv pag €xouv dei&el 611 0 aplBudg Twv a-
TOHWV PE ANOTITAVWOELG elval OvIwG TMOAU UEYAAOG.
Mepinou 48% 800 atduwv nou eEetdoape, nAkiag &-
v Tov 30 €xelL anmoTITavwoelS (CUVOALKOG MANBUCUOG
neptoxng MetodBou kdBe nAikiag: 4.000). To mocootd
BETIKWV aKTIvoypagplwy apxLie ano 4.5% oe atoua n-
Akiag 30 - 40 etwyv Kal £€pBave 10 71.5% o€ Gtoua Avw
Twv 70.2 Ot anoTITavVROELG OUUBAIVOUV ubvo OF 4 Xw-
pta g neploxng MetodBou (Métoofo, MnAld, Avn-
Ao, Botovooy kal oe kavéva amnd 1a YEIToVIKA Xwpld
L
o=
Touéag MaBoAoyiag laTpikou Turuarog MavemoTtnuiov
lwavvivwv
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TIou xpnotponoinoaue agav opada eA€yxou (AvBoxw-
pL, XpuooBitoa, Mikpo kat Meydio Mepiotépl). Mia
AAAN e€alpeTik@d acuvnOng KALVIKA ovToTnTa cuppai-
VEL 0 TMOAU augnuévn ouxvotnta ota Xxwptd Ing me-
proxng Metobpou kakénbeg pecobnAinpa unelwko-
1a.® O ouvduaopdg autds UMELWKOTIKOV AMOTITAV®-
OEWV Kal HECOBNALWUATOG Hag odrynae atn OKEYN 6-
Tt T0 MPOBANUa urnopel va ogeiletal oe elonvon a-
Hiavtou av kal dev Undpxouv opuxeia auaviou otnv
neploxn. Na tov Adyo autd €yivav dLlaBpoyxIKES Bio-
Yieg oe ATopa Pe anoTITavwoelg kal Bpednkay iveg a-
ULAVTOU (TPEUOAITN) Ot HeyaAeg noodntes.! To epw-
Tnua mou yevvnonke téte fTav nold eivat n myn twv
VOV aplavtou. H epwtnon autd anodeixbnke mid du-
OKoAo va anavin®el ylati n nyn tou aptdviou, Onweg
TeEAIKA dlamiotwbnke, xpnoluomnoleital eAdxiota ma
onuepa. YroBéoape and tnv apxn OTL N INyn EMNPETE
va elvat KAmowo uAikd ToOuU EXPNOIUOTOLE(TO OTO Ta-
peABOV 6Tav dlanioTwoape TNV (dla cuxvéInTa anoTtl-
Tavwoewv o€ Metoofiteg ou €xouv eykaraotabel
ota TpikaAa 20, 30 akéua kat 60 xpovia npwv.* Eto, n
avagntnon Ing Mnyng Tou aplaviou pag odnynoe oe
€va UALKO, To omo(o énatpvayv ot KATolkol and 10 Xwua
KOVTA o1V MnAtd kat 10 xpnotgorolougav yia domnpi-
OHa ECWTEPLKOV Xwpwv. To xpnoiponiolovocav d16TL,
6nwg einav, fTav Beppopovwtikd Kal dev pavpille a-
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6 TOUG Karvoug Tou TZaklou: (AoTIPOXWHA, «AOUTO»).
To «Aouto» gxpnaotpomnole(to oxedov andé 6Aoug Toug
MetooBiteq péxpt 1o 1940-50, omdte dpxloe va avTl-
kabiotatal ané mo guxpova UAIKA. AvAaAuon Tou
«AoUTou» £delEe OTL anoteAei(tal anod iveg TPEHOAITN
TIAVOUOLOTUTIEG HE QUTEG TIOU BpEBnKav oTIG BloYies
nveduova.’

Eival evdiadépov 6Tt 10 UALKS auTté pmopel va €xel
TIPOKAAECEL AMOTITAVWOELG O° OAOKANPO TOV AV TWV
50 etwv MANBUOUS TG eploxg¢ MetadBou, ou oA6-
KANpPog eixe ekteBel 01O «AOUTO». AUTO TO UTIOOTNPI-
Coupe adou deiape amMOTITAVWOELG UE UTIOAOYLIOTIKY
Topoypagia 0’ 6Aa ta eEetachévta Atoua Avw Twv 50
ETWV MOU £(xav apvnTiky akTivoypadia.?

Zmnv napouoa HEAETN, MAPOUGCLAZOUKE ETIBNHIOAO-
YIKA dedopgva nou evigxUouv Tnv drnoyn 6Tt To «Aou-
To» elval n ny" Tou advTou unelbuvn yia Tig anoTl-
TAVWOELG KAl TO HECOBNAlwUA oTNV MEPLOX Tou Me-
To0Bou («mvelpwv MetodBou»). Emiong, mapouota-
Coupe apyxlkég mAnpodopieg mou deixvouv OTL O
«veUpwv MetobdBou» dev meplopiletal otnyv MepLoxn
MetodBou aAAd oupBaivel omiopadikd o pia oAU pe-
YaAUTepn MEPLOXN) TNG BopeloduTtikng kat Kevipikng
EANGSag, nou kaBopiletal yewAoyikd and t wvn o-
®LoAiBou tng Nivdou.

MEOQOOAOI

Mpoketpévou va SiepeuvnBel av 1o «AoUTton eival n
pévn mnyn TPEUOAITN UMeUBuvVN yla TOV «Tveuuova
MetooBoun» £yvav ol £ENG eMIONULOAOYIKEG HEAETEG:
1)  KATtolkol TwV TE00dpwV XWPLOV OTIoU N apXLKA

HaC HEAETN Sev £DeIEE AMOTITAVWOELS, ' EPWTHON-
Kav wg TPOG Tn XPron Tou «Aoutou» 1 Ttapo-
pOiwV UALK(OV aKOUA Kal 0TO HaKpLvO TapeABov.

2) Kdatoikol Twv TEgodpwVv XwPLDY OTou EXouv Bpe-
Bei anmoTITaAvVWOoELS, EpWTNBNKav TNV dla Epwn-
on. Ané autoug rnou epwtndnkav, 241 undpeoav
va anavifioouv ue BeRatdtnta av eixav xPnotyo-
O oEL «AoUTO» Kal TOTE gTaudInoav Ty Xpnon
T0u.? A6 Ta GTopa autd, oxnuatiodnkav 2 oud-
8¢ ouykpioung nAtkiag, aAAd pe d1adpopeTiKa
Xpovia £kBeang oto UALkS autd. H mpwtn opdda
10 £ixe xpnotuoromjoet 20 - 29 xpdvia Kat 1 deu-
1epn 30 - 39. OL dUo opddeg ouykpibnkav wg pog
mv ouxvoTNTa TWV AMOTITAVMOOEWY, OTWG EXEL
neplypagel naladtepa.’?

3) Ot TeplooOTEPOL KATOIKOL TG TEpLoXnG MeToo-
Bou avrikouv ce uia SladopeTikr) untoopdda EA-
Avov' eival oxeddv BAdxol oe avtiBeon pe Toug
KQATOIKOUG TwV 4 XWpLwVv eAEyXou, 6rou dev BpE-
Bnkav anotitavwoelg. Na va a§loAoyrooupe Tt
Bavr} GUAETIKY Tpodidbeon, mpoonabnoape va
Bpouue dtoua, un BAAxoug, mou eixav yevvnBei
aAAouU kal eykataotddnkav oto MétoofBo nipiv 1o
1940.

4) O idleg EPWTNOELG OXETIKA PE XPNOT «AOUTOU» 1|
GAAWV TIapOpOlwY UALKDV €ylvav og KaTolkoug
XWPLOV HakpLd and 1o MétooBo oTLg oToiEG EiXa-
HE SLATIOTWOEL OTIOPASLIKEG 1) KAL CUXVOTEPEG TIE-
PUTTWOELG UNMECWKOTIKWY ATMOTITAVWOEWV.

Eikova 1.  Tumikr aktivoypagia Bwpakog MetooBitn ue
EKTETAUEVEG amoTITavwoelg unelwkota.

AMNOTEAEZMATA

1) Kavévag amné 1oug Katoikoug TwV XWwPLmY eAEY-
Xou (Xwpiq anotitavwoelg) dev Bupdtav va £xel
xpnotpomnotnBel «Aolto» A MapoduoLo UALKS yia é-
onpLopa 11 AAAEG XPNOELG akOUa KAl OTO HaKPLVO
napeABov.

2) Movo duo and toug 241 KATOIKOUG TNG MEPLOXNG
MetoéBou pnopouacav va nouv pe BeBatdtnta 6Tt
dev elxav XpnoLdomnooel MoTé «Aouto». Kavéva
arnd ta dUo atopa dev eixe anotitavwoelg. Ot re-
pLoadtepol KAToLkoL Edwaav Tnv MANpogopia 6Tt
oTapaTnoav tnv xpnon «Aoutou» Kupiwg HeTa&y
1960-70. Etol 10 UAIKS autd xpnotponoleitatr on-
HEpa povo and 10% twv katolkwv nepinou. Ot a-
TIOTITAVWOELG HTAV TILO CUXVEG KAL TILO EKTETAME-
VEG OTnV opdda atépwv pe peyaiutepn €kBeon
01O UALKO auto. Etol, mapoucialav arnotitavo-
oe1G 6/27 (22.2%) atopa NG NpwIng opnddog (xpn-
on «Aoutou»: 20-29 xpdvia) kat 12/25 (48%) tng
Seutepng opddog (xprion: 30-39 xpovia) (p <0.05).

3) Mnopéoaue va evroniooupe povo £va Atouo, pn
BAdxa, mou eykaractdbnke oto Métoofo toO
1930 oe nAtkia 17 eTwdv yia va navrpeutel kat and
TOTE Xpnotporolel «Aouto». Elval orjpepa 74 etwv
Kal £XEL EKTETAUEVEG AMOTITAVWOOELG.

4) TeEAog, Ta kat’ apxnv anoteAéouara tng emdn-
HLOAOYLKNG HEAETNG OF 4 teplox€g tng Bopelodu-
TIKNG Kat Kevipikng EAAGSag, érou éxoupe evto-
Tiogl OIOPAdIKEG TMEPIMTWOEIG UTIE(WKOTIKDV a-
moTitavwoewv (Aiotpato Kovitong, Mavayid,
MaAakdaol Meto6Bou, Meydpxn TplkdAwv kat
MoudZaki Kapditoag) éxouv del&el ta eEng:

a) 2TG TEPLOXEG QUTEG £XEL XPNOLUOTIOOE(
010 MapeABdv UAIKS TTAPOUOLO HE TO «AoUTO»
mou £naipvav and xwua Twv Yopw Addwv
Kat xpnotgomnotodoav yia Aomplopa kat dA-
AEQ XPNOELG.

B) YMelwKkoOTIKEG AMOTITAVWOELG Cuppaivouv
1600 0g BAdGyoug 600 kal o un BAGxoug.

Y) Katol4 autég neploxég Bpiokovral péga otn
¢wvn o¢loAiBou tng Mivdou.
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Eikéva 2. Xaptng tng EAAGSOG 6nou eikoviZovtal n {wvn
odloAiBou g MNivdou kal AAAEG TEPLOXEG O-
®LoAiBou (pue paupo). Ot apiBuoi avtioTolxouv
OE TIEPLOXEQ OTIOU €XOUNE aviXveloel evOnul-
k&G UNMeWKOTIKEG anoTitavwoelg: 1: Métoopo,
2: Aiotparo, 3: Meydpyxn kat Mouldki (Beooa-
Ala).

2YZHTHZH

Ta anoteAéopata g YeAETNG pag deixvouv OTL u-
Apxel Ox£0N QITiOU-aMOTEAEOHATOG avApesa oTn
XPNON TOU «AOUTOU» Kal TNV evONUIKN aptdviwon
oTnv nieplox MetooBou. Eival ¢pavepd OtL n xprion
TOoU «AoUTou» gival o HOvog mapdyoviag mou diado-
portolei Toug MetooBiteg and Toug Katoikoug TwV YU-
pw XWPLHOV O6mou dev Bpébnkav anoTiTavdoelg. To ye-
YovOG OTL 1 HEYAAN TAsIoYNdia Twv MeTOORLT®OV Kat
TV GAAWV YUPpW XWPLWV OTou Bpébnkav anotitavw-
oclg eival BAdyot dev ¢aivetal va €xel onupaacia apou
n UEAETN pag evidmioe AMOTITAVWOELG TOOO OF N
BAdxoug katoikoug MetodBou aAAd yevvnuévoug aA-
Aou, 600 kal ge un BAdxoug katoikouq neploxng Me-
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vdapxng omnou Bpédnkav anotitavwoelg. H 8€on 6t 10
«AoUTO» glval 0 HOVOG AITIOAOYLKOG Tapayovtag Tou
«Mveupova MetadéBou» gvioyxUetal Kat and 10 YEYO-
vOg 011 dev Bpébnkav anoTitavwoelg unefwkota o€
kavéva and ta duo dtoupa katoikoug Metodpou, mou
dev elxav XPNOLLOTIOOEL TTOTE «AOUTO».

Ol eMNTWOoELG OTNV UYElQ NG EMAYYEAULQTLKNG €K-
Beong o€ auiavto (MVEUROVLKY (VwaT), KaKONBEeG peco-
OnAiopa unelwkdta, UNelWKOTIKEG ATIOTITAVWOELG,
Bpoyxoyevég Kapkivopa) eival yYvwotés.b” Atydtepo
YVWOTEG elval Ol ETUTITOOELG TNG AEYOUEVNG KN EMAY-
YEALQTIKAG aptdviwong. AuTn eival pia onavia KALvi-
k1) ovtdINnTa Mou cupBaivel oe dtopa nou ektiBevtal
otov auiavro cuvibwg amnd ta npwra xpoévia mg (w-
NG Toug, Katd kavova Xwpic va yvwpi¢ouv OT1L TO UAL-
K6 Tou xpnotyomnololv eival apiavrog. Tétola napa-
Selypata éxouv neplypagel onopadikd oe dladpopeq
XWpeg ™G Eupwnng kal o ektetapéva otnv Toup-
Kia.821911 5110 MEPLOCOTEPES MEPUTTOOELG O AUIAVTOG
eixe xpnotdonoinBel yia donpiopa | AAAEG OLKIAKEG
XPNOELG KAl EXEL TIPOKAAETEL HOVO UTIECWKOTIKEG AMO-
TITavwoelg. Yndpxel poévo uia neptoxny otnv Toupkia
OTIoU QUTEG EXOUV oUVdUaOBE( He pecoBnAiwpa. ™ MNa-
péuota eivat n nepintwon tou MetodBou émou n ou-
xvétnTa tou pecodnAlwparog eival nepirmou 300 ¢o-
péq ueyaAutepn anod tnv npofAenoduevn. H nepinmtw-
on tou MetodBou eival n pyovadikn N epdavidetal n
Hovadikr) oTov KOGHO ylati eival n mpwtn 6mou nept-
ypadetal 1L un EMAYYEAHATLKA XPHOTN QULAVTOU €XEL
POKAA€oeL poAniuata uyeiag oe oOAOGKANPO TOV €-
KTeBEvTa nMANnBuoud. Autd dev €xel avagepbel oute
KAl yla emayyeApatikn ékBeon otov apiavro. Mpwv a-
nodwooupe autd o€ POVadLKEG LOLOTNTEG TOU «TPEWO-
Altn MetodBou» 1§ oe povadikn andkpion Tou nMAnBu-
OMOU TIPETEL VA YIVOUV JEAETEG UE X PO KAL UTIOAOY!L-
OTIKAG Topoypadiag oe mapduoloug TANBUOHOUG
otnv Toupkia.

TENOG, OL APXLKEG HEAETEG HAG OTIG VEEG TIEPLOXEQ
evONUIKWYV arnoTitTavwoswyv otn B.A. kat Kevtpikni EA-
AA&da, deixvouv o1l 0 «Mveupwv MetodBou» dev Tie-
plopiZetal otnv neploxn) MetodpBou arAd prnopel va
Bpebel onopadikd oge MAnBuououg péoa otn wvn o-
®LoAiBou g Mivdou e¢’ doov undpxouv NMapOUOLES
ouvnBeleg pe autég tou MetoodBou.
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Tremolite in whitewash and endemic
non-occupational asbestosis in North-West
and Central Greece

N. Saratzis, I. Katsenis, M. Kita, S.H. Constantopoulos

SUMMARY

Epidemiologic survey of the population of Metsovo and other 3 neighbouring villages in North-
west Greece, where we have previously reported evidence of endemic non-occupational asbesto-
sis, has disclosed that the source of asbestos is a tremolite containing material used for white-
washing. This material («luto» soil) was used by all Metsovites until 1940-50 and with decreasing
frequency until now. It has never been used in any of the villages where calcifications or other evi-
dence of asbestos exposure was not observed. Analysis of two comparable groups with different
time of exposure to the whitewash revealed that the group with longer exposure had more
frequent and more extensive calcifications. Two inhavitants of Metsovo age 58 and 71 who never
used «luto» had no calcifications. One individual who was born elsewhere, moved to Metsovo
before 1940 when she was 17 and used «luto» has calcifications. Our results suggest that «luto»
is the only source of asbestos resposible for the endemic pleural calcifications in Metsovo.
Further studies suggest that the problem is not confined in the Metsovo area. We have already
discovered 3 more areas with similar pleural calcifications, always combined with use of similar
material for whitewashing. All these areas are located within the Pindos serpentine zone in North

west and Central Greece.

PNEUMON(1987) 1:79-81

INTRODUCTION

Twenty years ago during the anti-tuberculosis cam-
paign it was noted that many healthy inhabitants of
the Metsovo area in North-West Greece had extensive
pleural calcifications (Figure 1) '. This was thought to
be a result of old tuberculous pleurisy and since it did
not seem to cause any health problem it was not
further investigated.

Six years ago with the establishment of the Medical
School in loannina, we started reevaluating this
unusual phenomenon since it did not seem likely that
such extensive calcifications in such a big number of
otherwise healthy individuals would have been cau-
sed by tuberculous pleurisy. The results of our
studies so far have shown that the number of affected
individuals is really very big. Roughly 48% of 800 exa-
mined chest roentgenograms in individuals over 30 (in
total population of around 4.000, all ages) has calcifi-
cations. This number grows from 4.5% in the 30-40
group to 71.5% in individuals over 70.2 These calcifi-
cations occur only in 4 villages of the Metsovo area
(Metsovo, Milea, Anilio, Votonossi) and more of the
neighbouring villages that were used as control. Ano-
ther unusual entity occurs with increased frequency
in the same 4 villages; malignant pleural mesothelio-
ma.® This combination of pleural calcifications and

From the Department of Medicine,
School of Medicine,
University of loannina, loannina, Greece.

mesothelioma led us to the possibility that the pro-
blem was caused by inhalation of asbestos, even
though there is no asbestos manufactured or exploi-
ted in the area. We pursued this further with trans-
bronchial lung biopsies of affected individuals and
found asbestos fibers (tremolite) in large amounts.’
The question that arose then was where is the source
of the fiber. This proved more difficult to answer be-
cause the source of asbestos'is barely used today.
We hypothesized that it should be something used in
the past when we observed the same incidence of cal-
cifications in Metsovites who had emigrated to Trika-
la (a city in Central Greece) 20, 30 even 60 years ago.*

Thus search for possible asbestos sourced led to a
material outcropped from the soil near Milea and
used for whitewashing («luto» soil). It was used by vir-
tually all inhabitants of Metsovo, Milea, Anilio, Voto-
nossi until 1940 - 50 and has been gradually displaced
by modern plastic materials. Analysis of «luto» soil re-
vealed that it consists of tremolite identical to that
found in the lung biopsies.® It is of interest that this
material may have coused pleural calcifications in all
exposed individuals, that is the whole population of
Metsovites born before 1940 - 50. We suggested that
after uncovering calcifications, with chest computed
tomography in ali individuals over 50 with negative
chest roentgenograms.?

In the present study we report epidemiologic data
supporting the thesis that «luto» soil in the only so-
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surce of asbestos responsible for the caicifications
and mesotheliomas of the Metsovo area («Metsovo
lung»). Also, we present preliminary data suggesting
that «Metsovo lung» is not confined to the Metsovo a-
rea but occurs sporadically in a much larger area in
Nortwest and Central Greece identified geologically
as the «Pindos serpentine zonen».

METHODS

In order to investigate if «luto» soil is the only so-
urce of tremolite responsible for «<Metsovo lung» the
foliowing epidemiologic studies were carried out;

1. Inhabitants of the 4 villages (Anthochori, Chryso-
vitsa, Megalo Peristeri and Micro Peristeri) where
our original study ' had failed to identify individ-
uale with pleural calcifications, were asked as for
the use of «luto» or similar material even in the re-
mote past.

2. Inhabitants of Metsovo and the other 3 villages
with calcifications (Milea, Anilio, Votonossi) were
also asked the same question. Of those questio-
ned, 241 were able to answer whether they had
used «luto» and when they had stopped using it.
From those it became possible to form two grou-
ps of similar age but different years of use of
«luto»; group A had used it 20-29 years and group
B had used it 30-39 years. These two groups were
compared as to the presence and degree of calci-
fications as described previously.'?

3. Most inhabitants of Metsovo belong to a different
subgroup of Greeks; Vlachi, unlike the inhabi-
tants of the 4 villages where calcifications where
not found. In order to evaluate possible racial pre-
dilection, efforts were made to identify individu-
als non-Vlachi, born in different villages who had
emigrated to Metsovo before 1940.

4. «Luto» soil questionnaire was carried out in villa-
ge remote from the Metsovo area where sporadic
or more frequent cases of pleural calcifications
had been noticed during our study.

RESULTS

1. None of the inhabitants of the control villages re-
membered ever using «luto» for whitewashing or
any other use even in the remote past.

2. Only two of 241 inhabitants of the 4 villages whe-
re calcifications had been observed had never
used «luto». Neither one had calcifications. Most
of those who had used «luto» gave the informa-
tion that they had adandoned its use mainly bet-
ween 1960-70. Thus, it is now used by less than
10% of households. The calcifications were more
frequent and more extensive in group B (those
who had used the whitewash 30-39 years) than in
group A (used of «luto»; 20-29 years). Thus, while
12/25 from group B had calcifications, these oc-
cured only in 6/27 from group A (48% versus
22.2%, p<0,05)2

3. We were able to identify only one person, non-
Vlacha who emigrated to Metsovo in 1930 to get
married, 17 years old. She had used «luto» until
1970. She is now 74 and her chest roentgenogram
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Figure 1. Typical chest roentgenogram of a healthy 70
year old inhabitant of Metsovo showing exten-
sive pleural calcifications.

shows extensive calcifications.

4. Finally preliminary epidemiologic studies in 4 a-
reas of Norhwest and Central Greece where spo-
radic cases of extensive pleural calcifications
have been observed (Distrato, N.W. of Metsovo,
Panagia, Malakassi in the Metsovo area, Megar-
chi, and Mouzaki S.E. of Metsovo in Thessaly) ha-
ve revealed the following:

a) Inhabitants of all these areas were using
materials similar to «luto» obtained from
the soil of nereby hills for whitewashing
and other uses.

b) Calcifications occur in Vlachi and non-
Vlachi.

c) All these areas are located within the
«serpentine zone» of Pindos mountain.

DISCUSSION

The results of our study suggest strongly that there
is a cause-effect relationship between the use of
«luto» and the endemic condition that we have named
«Metsovo lung». It is now clear that the use of «luto»
is the only differentiating factor between Metsovites
and the inhabitants of neighbouring villages where
calcifications were not noted. The fact that the vast
majority of inhabitants of Metsovo and the other 3 vil-
lages with calcifications are Vlachi does not seem to
have any relevance since we have observed calcifica-
tions both in non-Vlachi inhabitants of Metsovo born
elsewhere and in non-Vlachi inhabitants of Megarchi
and Mouzaki in Thessaly. The suggestion that «luto»
is the only causal factor is supported further by the
fact that we failed to detect calcifications in the two in
habitants of Metsovo who denied the use of «luto».

The ill-effects of occupational asbestos exposure
(interstitial fibrosis, malignant pleural mesothelioma,
pleural calcifications, bronchogenic carcinoma) are
well-known.®” Also rather well defined are the effects
of the so called «non-occupational» asbestos expo-
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Figure 2. Map of Greece indicating (black areas) the ser-
pentine zone of Pindos and serpentine areas in
the rest of Greece. The numbers indicate areas
where endemic pleural calcifications have
been traced. 1 = Metsovo area, 2 = Distrato,
3, 4 = Mousaki, Megarhi (Thessaly).
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NEITOUPYIKEG OOKINADIEG TVEUNOVWYV
oTa nmaidia

XapdAaumog B. Karoapdrnig

Mepiexopeva

—_

. Eloaywyn

2. MopdoAoyikeg Bladpopég avamveuoTikoU CUOTnH-
HaTOG Tou tatdloU oe OXEON HE TOV EVHALKA.

3. AeltoupyikéqG 51adpopEG avanveuoTikol CUCTHUA-
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4. H exTEAEON AEITOUPYLK®WY SOKIHATLHY TIVEUUOVWV

ota natdia.

1. Eicaywyn

H mpwtn epappoyn AElTOUPYIKGOV SOKIHACLOV
TVEUUOVWY O eviiAlkoug kal Tatdid, £yive amd Tov
Hutchinson 1o 1846." An6 10Te puéxpl onuepa Exet yi-
VEL TEPACTIA TIPGOBOG, WOTE Ol AEITOUPYIKEG SOKIUA-
0ieG TIVEUUOVWY V' amoTeAOUV yia Tov oUyXPovo yla-
PO, MOAUTIUN BorBela aTn kaAUTEPN dLdyvwon Kat
QVTIMET®TION TwV ACBEV®V PE VOONHATA TOU ava-
TIVEUOTIKOU GUOTNHATOG. 21NV KALVIKN npagn n epap-
HOYN TWV AEITOUPYIKWDV SOKIHATIOV TWV TIVEUHOVWDV
oTa naidid 8a pnopouoe va dlaipedel-os U0 PEYAAES
Katnyopieg: a) AlayvwaTtiki xpron (katata&n mveu-
MOVIKOU VOOT|HaTtog, eKTiUNon g BaputnTag, eKTiun-
On KIv3UVOU TIPOKELPEVOU Yla BEPATIEUTIKA 1) dlayvw-
OTIKN eNéEpPBacn k.A.TL,) kal B) OepamneuTikn Xprion (Ev-
Sel€n eldikig Beparneiag, mapakoAoubnon mopeiag
NG VOOOU, EKTINNON TNG «andvinong» otn Bepaneia,
pubuion G dldpKelag Kal G HopdnS tTng Bepa-
neiag, dnuoupyia alobnpatog acpaAeiag otov Bepd-
TovVTAa YLatpo, Tov acBevr Kat Toug YOVEIg, yia tnv no-
peia Kal v npdyvwon g vooou k.A.i.). Ztov Epeu-
VNTIKO TOPEQ N EPAPHOYT] TWV AEITOUPYIKDV SOKLUA-
OLOV MVEUUSVWY, EXEL KUPLA OKOTS TN HEAETN TWV OA-
AQy®v NG MVEUHOVIKAG AclToupyiac oe ouvaptnon
HE TNV NAkia kat v an®tepn enidpacn Twv oféwv
Kal XpOviwv MapaysvIwy atnv avantugn Tou mvespo-
va.23

AUo 131aITEPOTNTEG MPETEL Va €XEL UTIOYT TOU Qu-

Maidonveupovohoyiké EpyacTtiipio AnpoTIKOO
Nogokopeiou ABnvv «H EAMIZ»
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5. TPOBAETOHEVEG TIUEG AELTOUPYIKOV SOKILACLDOV
TIVEUUOVWY, Yia Tnv Ttatdikn nAikia.

METpnon oTaTikWV TIVEUUOVIK®OV OYKWV.

KapruAn Biaing eknveuoTikng ZwTIKAG XWENTLKO-
™mrag.

No

TOG, TMOU AOXOAE(TAL YIa MPMTN GOPA HE TIQ AELTOUPY!I-
KEG OOKLHAO(EG TvEUROVWY 0Ta TadLd. H pOTN eival
WG OL VEUHOVEG OX1L HOVoV au&dvouv oe péyeBog a-
né ™ yévvnon péxpt v evnAikinon, aAAd ouyxpova
udioTavtal katd Tnv mepiodo auth aAAaysg, yia va
TIapouv v TeAikn) Toug dlaudpdwor. 'Etot yla In ow-
OTN epUNVE(Q TWV AMOTEAEOUATWY MPEMEL va yivel ou-
OXETIONOG TOUG HE TIG OWHUATIKES d1a0TdoeLg Kal TV
nAwkia Tou nmaidioy.

H aAAn BlattepdtnTa €xel oxE0M He TN SuoKoAia
Ouvepyaoiag Tou eEeTAZOVTOG pe To Taudi, kat PAAL
0Ta TO APPWOTO, YIa TNV akpiBela EKTEAEONG TWV AEL-
TOUPYLKWV BOKILUACLWDV MVEUUOVWY. AC SOULE TO KaBE-
va and ta Bépata autd XwploTd.

2. Mopooloyikég d1adpopEG avanveuoTikoU oUoTApA-
TOG TOU Mai1d100 o€ o)X£0N UE TOV EVAAIKA.

OL tveUpoveg Tou veoyévvntou dev eival pia pikpo-
ypagia Twv nveuudvwy eviiikou atdépou.* H evéoun-
TPl avdamtugn tou mvevuova Sdiaipeital oe 4 nepLo-
doug: a) Eppuovikn (mpdteq 5 eBSoUASEQ kKunong) B)
Weudoadevikn (5n-17n eBdopdda), y) Mepiodoc auo-
oinong {(16n-24n eBdopada) kat 8) Mepiod0g TEAIKDY
OAKKwV (ané 24n eBdoudda-yévvnan). Tnv 16n-17n e-
Bdopada g kunong éxouv dnuioupynBei A oL Sla-
KAASWOELG TOu Bpoyxikou dévipou and Tnv Tpaxeia
MEXPL Kal Ta TeAKA BpoyxloAla. Metd and auty v
nepiodo dev avantuooovral véol agpaywyoi 080, aA-
Ad unapxet abgnon Tou peyéBoug Twv KdN uopLoTApue-
vwv.*® H nepiodog g auhomnoinong XapaktnpiZetat
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ano v eudAVION TWV AVANVEUCSTIKOV BPOYXIOAIwY,
v avugnon Tou aplBpol TWV alodPpépwV ayyeiwv Kal
MV EAQTTWON TOou CUVSETIKOU LOTOU. Z€ avTiBeoT e
™MV eVWPIG eUdAvIon TwV BPOYXLOAIWY, MPAYHATIKES
KupeAideg dev undpyouv Katd t yévvnon.t Katd 1o
20 prjva Tng eEwuntpLag Zwng deutepomnadr) diadppay-
pata epgavigovial oTa ToLXWHATA TWV TEALK®OV OAK-
Kwv. H avdmntugn toug npokaAei dlaipeon twv agpo-
POPWV XWPWV HE ATIOTEAECHA TNV TIPWTI, HOPHOAOYI-
K4, avayvwplon kuPeAdwv. 'EKTOTE oL KUPeAISEG au-
Eavouv oe apiBud kat uéyeBog, pe ouvexnh KATaTUNon
TWV aPXIKWV Kal HE PHETATPONT TWV TEAIK®V BPOXLO-
Aiwv og avanveuoTikd (kugeAidonoinon). Xapaktnpt-
OTIKG eival mwg o aplBpdg Twv KUYPeAdwv and tnv
yévvnon (24 x 10% teAikoi odkkol) auEdvovial oe
129 x 10° og nAikia 13 unvov (43% TOU GUVOALKOU Q-
pLBuoU Tou evijAikou), dBAavouv Ti¢ 280 x 108 oe nAkia
8 XpOvwv Kkal o TEAIKOG TOUG apLBuog uttoAoyiZeTtal ot
296 x 10° nepimou ota eviAika dtopa.” ‘'Onwe ¢aive-
TaL HETA TNV NALkia Twv 8 Xpdvwv 1) av&non sivat eAG-
Xl0Tn o€ MooomNTa aAAd eEakoAouBel and MAEUPAES
Hey€Boug.* ATté Tnv Bpedikn oTnv eviiAiko wn n S14-
HETPOG NG tpaxeiag TpimAacidletal, ol dlaoTAoEq
TwV KUPeAidwv tetpamAaciaZovial kal o apleudg
Toug dekarmAaoctdgetal (oe oUYKPLON WE TNV au&non
TOU UEYEBOUG TOU OWHATOG, TIOU ElKOOIMAACIAZeTal).
H emodvela Twv nveupdvwy, o AP avantun, é-
XEL Hla OTEVT 0X€0N He To owpatikd BApog, aveEApTn-
Ta and v nAikia, mou umoAoyiZetal ot 1 T.u./kg Ba-
poug owparog. 89

O 814ue00g 10TOG TWV TIVEUUOVWV TIEPIEXEL AlYEQ
KOAAQyOveG Kal eEAAOTIKEG (veG Katd TN yévvnon. H
Odnuioupyia EAQCTIK®V V@OV HE TNV NALKIQ, 0TA KUPEAL-
Sika dlagppayuata, mou nEPBAAAOUY TIG AEPAYwYOUQ

0d0UgG, AetToupyel oav OTAPLYUA Kat eProdilel TV

OUUMTWON TWV KUPEASWV.

O evdokuyeAidikoi mépol tou Kohn kat ot Bpoyxo-
KUYEALSLKEG eTKOlVWViEG Tou Lambert givat pikpoi oe
ap1Buod kai uEyeBog 1) eAAelnouv TEAEIWG OTO vEOYEV-
vnto.8 ®Bdavouv otV NANPnN avantugr Toug nepi Tov
70 Xp6Vo NG {wng. O MAapAMAEUPOG AEPIOUOS, TIOU &-
Eunnpeteital péoa and autég TIG ETILKOVWVIES, EANEL-
TIEL OUCLAOTIKA OTO BpEPog Kal To Hikpd maudi. Av oTo
Mapandvw HEOVEKINHA TPOoTEBOUV 1 avendpkela
KOAAQYOVWV Kal EAATTIK®V V@OV TIOU ipoavadépdnke
Kal n exAewpn emgpavelodpacTikig ouciag (surfac-
tant) ota npdéwpa veoyva, yivetal pavepn n sukoAia
dnuoupyiag ateAékTaong oe oxEoN HE TOV EVAALKO.

To KuKAOGOPIKS cuoTna Tou EuRpuou dladEpel a-
N6 ekelvo Tou eviiAlkou, Baoikd oe Tpia onueia: a) Au-
Enuevn mieon Tng pIkPNG KukAogopiag (5-10% 1ng
KapdLaknG mapoxng apdelel Tov mvedpova) B) Xaun-
A£G QVTIOTACELG OTNV TAGKOUVTIAKT KUKAodopia (d1o-
Xetevetal 10 50% mnepinou G KAPSIAKAG MApoxnig)
Kai y) urnapgn emukolveviag (shunt) mpog T aplotepd
He evdokapdlakn avauelgn aipatog 1 yEow Tou aptn-
prakou népou. Evey oto TeAeldunvo o aptnplakdg né-
POG AnodPACCETAL HECQ OTIG TPELG TIPWTEG PEPES TNG
Cwng, ota npéwpa PMopel va mapapeivel avolyToq
yta eBdouadeg 1) kat ufiveg. NANBwpa aipatog otnv
TIVEUHOVLKN KUKAOdOpia, kapSlopeyaAia, EAATTwuévn
dlataciuétnTa Kat augnuéveg avtiotdoelg eival ta -
nakoAouBa NG Mapapovig autng g EMKoVwVIag.

Ta Tpixoeldn ayyeia TG MVEUHOVIKAG KUKAODOPIAG
épxovral, nepi v 24n eBdoudda g kKUNONG, OE OTE-

V] EMa¢n PE TA AVANVEUOTIKA BPOyXIOALa kAl TOUG
KUWPEALBLIKOUG TIOpOoUG. ApTNpieg pe HUIKO Tolxwua &-
KTelvovtal uévov péxpl Ta TeAlkd BpoyxiéAia oTo éu-
Bpuo kat 1o wkpo natdl. Katd tn didpkela g nadi-
KNG nAlkiag epdavifouv puikd Toixwpa Kal oL aptn-
pieg Twv KuPeAdikdv dpwv, ondte eEnyeital kat n
augnon g aviidpaong oty uno&ia pe v NApodo
NG nAikiag.’

Ot Jikég (veg Tou Slappdypatog eival XL HOVo Hi-
KPOTEPEG OTO veOYEVVNTO, AAAA Kal i avaAoyia Twv
avOEKTIK®OV 0T KOTIwOoN V@V au&dvel and 1o Mpoéwpo
(10%) oto teAeldunvo veoyvé (25%) kai ¢pBAvel oV
avaAoyia Tou eviAikou (50-55 %) atov 6y500 prjva g
{wng.*

3. AsiToupyikég S1adopéG avanveuoTikoU ouoTAMa-
TOG Tou naidiol o€ oxéon pe Tov eVAAIKa.

H ox€om eAaoTIK®OV Kal KOAAQYOVWV IVOV GUVTEAE(
oTnv aAAayr g cuox£tiong dYKOoU-TIiECNC TOU TveU-
pova and 1o BPEPpog GToV EVHALKA.

H kaumnuAn mniieong-6ykou petakiveital npog ta de-
€l kat euBeldgeTal mMeploodTEPO e TNV APodo TNg
NALkiag. 'ETal yia Tov {00 KAQOHATIKO GYKO TNG OALKAG
XWPNTKOTNTAG, 1 Tiieon eAAOTIKAG enavadpopds Twv
nveupdvoy elval peyaAltepn ota evijAika aropa am’
6t ota nawdid kat ta Bpédn. AELOONUEIWTO, OHWS, &f-
ValL TO YEYOVOG, WG HETA Ta 45 Xpoévia, N KaumUAn au-
T WeTakive(tal mdAL mpog T aplotepd Kat Hotalel |’ e
Keivn 7xpovou naidiou."® H dianveupovik nieon (Ptp)
eival eEalpeTikd pikpny ota Bpédn kat we TV NAkia
auédvel. MAAota ue undevikn Pip MVEUMOVIKOG Oy-
KOG, TIOU avtioTtoixel ota Bpéon eival poévo 10 20%
™G OAIKAG xwpnTikdétNTag (TLC), mpdypa mou dev
oupBaivel aképa kat oe nadid 7 xpoévwv. H evdoTiké-
nta (C), nou ekdppddel, ™ oxéon HETABOANG Tou by-
Kou (Av) pog TNV avtioTolxn HETABROAY NG mieong
(AP), yia Tov Bwpakiké OKEAETO TOU VEOYEVVTITOU, &i-
val oAU peydAn. Me tnv nAtkia n evdotikétnta eAart-
Twverat. Néco and auth ™ petafoAr oxetiletal pe
NV QOBECTOTMOINGCT TWV OCTWV KAl TRV aAAayr Tou
OUVBETIKOU 10TOU Kal égo oTn duocavaAoyn avamntu-
&N ToUu BwpPakIkoU TOILXMHATOG O OXEON He TNV avd-
nTugn Tou mvedpova, dev €xel akéua Sieukpiviotel. 1°
H evdotikétTa Twv nveuudvwv Tou veoyévvntou (4-6
mi/cm H0) eival moAU uikpdtePn améd ekeivn Tou eVN-
Alkou (125-190 mlicmH20). H e1dikr) 6pwg ev8oTikdTN-
Ta (N £€kPpaon NG evSOTIKOTNTAG O OXECT UE TN AEL-
TOUPYLKT UTIOAELTIOHEVT XWPTTIKOTNTA) MapOUsIAlel
eAAX10TN HETABOAT He TNV MApodo g nAikiag. Ag on-
HelwBel, mwg, av AdBel kavelg U’ 6Yn Tou, Tov OyKo
avanveopevou aépa (V1) Tou veoyévvntou (16-20 mli)
Kal Tou eviAikou (400-500 ml) amé v pia pepld kat
TNV evEOTIKOTNTA TWV MVEURGVWY TOUG anéd tnv dAAn,
daivetal MwgG Katd TNV NpeUn el0Tvor xpeldZovial
Kat ot duo va epapudoouv v idla nicon. AkSpua av
EKPPAOTE( N EVEOTIKOTNTA OE OXEOT UE TO CWHATIKG
Bdapog, Té1e, Mapapével oxed6v GTabePt| He TV napo-
0 G nAkiag, He T mepimou (on pe 2-
3ml/cmH20/Kg. H oAtkr} evdotikdtnta Suwg Tou ava-
TIVEUOTIKOU OUOTHHATOG (BwpPaKIKoU TOLXMUATOS Kal
nVeupdvwy) eAattdverat pe TNV Mapodo Tng
T]AIK(GQ.4‘9’1O‘11

OL nveupovikég avtiotdoelg (avtiotaoelg agpogod-
pwV 0dWV Kal avTIOTATELG TTVEUHOVIKOU totou) eivat
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QUENUEVEG OTO VEOYEVVNTO, OE OXEOT] LE TOV EVAALKO.
Katd éva pgpog autd anod(detal oty Unap&n peya-
Ang MoooTNTag UYPWV OTOUG IVEU IOVEG G° QUTH TNV
nAtkia.® O1 avTIOTAGEIG TOU MIVEUC 'IKOU LOTOU gival
dumAdoieg (8,7cmH20/I/sec) ota Bpépn am’ 4TL 0TOUG
EVAAIKEG Kal amoTeAoUV 10 50% Tw OUVOAIKOV, EVE
0TouG eViAIKEG TO 20%.%'213 O avTioTdoelg Twv ae-
podopwv 0dwv (0Ta Bpédn mepthapfdvovTal Kal ol
PIVIKEG agpoddpol 0doi) eival HEYaAUTEPEG OTA VEO-
yva kat pe Tnv nAkia ehattwvovrat. Evd 6uws ol avri-
OTACEIG TWV HIKPWV AEPOGOPWY 0BV arnoteAolv T0
20-30% TwVv avTIOTACEWV AUTWY OTOUC EVAALKES, OTA
BpEdPn o mocoatd autd elval oxedov SIMAAoto (50%)
Kat 8ev EAQTTOVETAL ONUAVTIKA TIPLY TOV 50 XpdVOo TNQ
CwnG.*5 H eldikn aywylpdtnta (n ékdpaon g aywylt-
HOTNTAG OE OXEQN UE TOV TIVEUHOVIKG OYKO, MOU ava-
PEpetal) eival peyarltepn ota Bpédn, ar’ 4Tt GTOUG
eVNAIKeG. To yeyovog autd anodidetal otnv Unapén
OXETIKA eupeiag SLapETpou aepopdpwv 0dwv, G GUY-
KPLOn He TO apald map€yxupa, Tou «eEunnpetouvs
otnv Bpedikni nAtkia.>® (Nivakag 1).
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4. H extéAeon AeiToupyikav Sokipaociov MVEUHOVWV
oTa naidid.

H extéAeon twv AelTOUpYLKGY SoKIpaoLOY Tveupod-
Vv ota nadia anaitel: a) eEESIKEUPEVO TTPOCWTTKO
ME eUMELpia OTO OXeTIKO Topéa'” B) ekmnaideuon Tou
nadiou yia tn Sokipacia nou Ba akoAoubroEL T.X. va
BdAel o egeTadduevog yia Aiyo oto otépa tou uévo to
ETUOTOULO KOL V* QVaTVEEL ATHOOPALPLKS agpa, oTn ou-
VEXELQ va TIPOaTEDT) TO PIVOTIECTPO K.A.TL. H avaoduvn
dadikaoia tng Sokipaciag, n mapopoiwon NG HE KATL
Olkelo 1 evdladépov yla autdv, SleukoAlvel Tn ouvep-
yaola. Av o nAnBuopoypddog napouctactei oav dia-
OTNUOMAOLO, TO CTUPOUETPO Tav £va unyxdvnua mou
delxvel «t600 kaAd avanvéels, n dUvaun mou TPETEL
va kataBdaAel katd  Biaia eknvon eivat n idia W ekei-
vn, TIou €0BN0E Ta «KEPAKLa» NG TOUPTAC TwV npon-
YOUUEVWYV YeveEBAIwV Tou, TOTE oL apvnoelg 1o atdtou
Ba eivat Atydtepeg kat 1o aiobnua ™G KAELOTOPOBIag
(mou onuelwwTéov cupBaivel anaviwtepa ota naidld
arr’ 0Tt 0TOUG eViALKEG) OXedV avimapkTo. And mv

MINAKAZ 1: MeTaBoAég napapéTpwy avanv. AeiToupyiag amd T yévvnon otnv evhhiko Jwh

OALKkr) EvdoTikdTnTa v
Owpakikh EvdotikétnTta |
Mveupovikny Evdotikétntat
Eidikr) EvdotikétnTa ~
EvdotikdétnTa Mveul./Kg B.Z

Mveupov. AVTIOTAOELG v
Mveupovikou 1oTtou Avtiotdoelg
Aepodpopwv 0dwv AvTIOTAOEIG
Zxeon Nepid. AvTioT./OA. AVTIOT. |
Aywyluomnra »
Edikn Aywyiudétnra y

H kaumnuAn kopeouoU g aipoadatpivng Ye oEuyo-
vo Bpioketal peraTtomopévn aplotepd oTo aija Tou
£uBpuUOU Kal Tou veoyéwntou, AOyw NG HeyaAuTe-
pPNG cuyyévelag Tou o§uyovou WE TNV eUBPUIKN atpo-
ogaipivn.

TEAOG 0 €Aeyx0g NG avanvorg dlapEpel ata veo-
Yévvnta kat gtoug evijAikeg. H unepkarnvia dieyeipet
TPOOSEUTIKA MEPLOTOTEPO TOV AEPLIOUO MPOWPWY Kal
TEAELOUN VWY amd TN Yévvnon PéXPL TO TEAOG TOU TIPW-
Tou priiva g ¢wng. Av 0 Katd AenTto agplopdg CUOXE-
TIOTEl pe TO SWHATIKG BApog, TOTE Ta Bpédn uNepTe-
pouv Twv eVAHAIKWV yia TNV (dla pepikn mieon dio&el-
&iou Tou AvBpaka, (owg Adyw HeyaAUTepng apayw-
Y1 doi&eidiou ava Kg Bapoug kat HikpdTepPN IKavoTn-
Ta Tou aipatédg Twv va dpdoel oav pubuIOTIKG SLAAU-
pa.4

H «anavtnon» otnv uno&ia oto veoyévvnto eivai
Sipaotkn, He pia apxkr avgnon tou agpilopoy, ou a-
KoAouBeital, uetd éva MP®TOo Aentd MEPIMOU, UE EAGT-
TWOoN KATw kaL and 1o eninedo ekkivnong. Ze avtiBe-
on ue toug eviAikeg, 600 TepLoodTePO UMOEIKS Eival
TO VEOYEVVNTO, TOOO IO WIKPY Elval N «andvinon»
0N XOPTyNon HelyHatoq He augnuévn ouykEvTpwon
S10&eidiou Tou AvBpaka. To MoTE akpIB®S N avanveu-
OTIKY oupneptpopd Tou Bpépouq MANCLEZEL eKEIVN
Tou evijALka Bev eival akpIB®G YVwoTd, pe avadpopés
ané TT]‘\SI TPWTN £wq TG TE00EPLQ ERSOUAdES NG Lw-
1jg.5:151
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AAANn pepid, n mpoondabela yia va tou e&nynbei, nwg
va avamnveéel uololoyikd, Bewpeital emAuta, pa Kau
ETUTUYXAVETAL, OTIWG KAl TO UCLOAOYIKS BAdIOpA, OU-
viibwg acuvaioBnta.?' Eivalr onoudaio va kafodn-
yettat 1o nawdi ue £viovn dpwvr, kad’ dAn ™ SldpKela
™G dokipaciag.? y) Euxdpioto mepiBaAiov, HE Alyo
YéA0, Alyn ouZitnon, katdAAnAa oToAlouévo epya-
oTipLo, MPodlabétel suvoikd o maidi™ kal 0) Katda-
ANAn eKAOYH SOKIUAOL@OV KAl HNXavnudtomv.? Odnyieg
YLQ TG MPOodlaypadeg Twv unxavnudtev Kat Tov Tpé-
TI0 EAEYXOU QUTWV, TIPLV TIG HETPAOELG OF TTaLSId, ava-
d€povtal oy BiBAloypadia.’® H nAtkia TAvVTWG Tou
aoBevn) eival o kaBoploTikég mapdyovrag yia 1o el
506 g dokiuaoiag.

270 VEOYEVVNTA KAl TA UIKPG Bpédn (UEXPL nAtkiag
6 unvov) Ta aépla aipatog Bewpouvtal n o a&iémi-
o dokipacia. O MPoodloplopds TG AELTOUPYIKNG U-
MOAEIMOUEVNG XwPNTikOTNTAG (FRC) pnopei va yivel
He TV MAnBuopoypadikh uéBodo, evd yia Tig puedod-
doug Tou fALoU Kal TNG EKMAUGNG TOU AZWTOU umap-
XOuv eMPUAGEELS. H JwTikh xwpntikétnta (VC) gival
dUokoAo va petpnBel kat n mapouoiwon g HE TOV EK-
NvedUEVO OYKO TOU KAGUUATOC TOu Bpédoug, Bewpei-
TaL pdAAov unepanAoloteuon.®2 Ze avaigBntomnoun-
Héva Bpéon eival Suvatév va PeTpndn petd Biaio «a-
delaopar» Twv nveuudvov n VC. H evOOTIKOTINTA KAl OL
avTtotaoelg, eite pe v Bornbela tou POCdLOPIOHOU
NG MiEaNG OTOV 01G0PAYO (UMEJWKOTIKN rieon), eite
HE ™V TEXVIKN NG SuVauLkng TaAavTwaoipeTpiag (for-
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ced oscillation technique), propei va petpnBouv peta
K&molou Baduoy kaTacToAr) Tou Bpépous.’ %20 O ka-
TA AEMTO AEPIOUOG, O KUPEALDIKOG agpLOPOG, 1| OXEON
TOU GUOCLOAOYIKA VEKPOU XWPOU TIPOG ToV OYKO ava-
niveduevou aépa Kai n apInplokuPeAldikr) diadpopd
O2 umnopel va kaBoploTtouv. 'Onwg eivat euvonto SokKi-
Haoieg ou araltouv mpoonddela (m.x. Aoknong, HEYL-
oTou £0eAOVTIKOU aEPLOMOU K.ATL) dev eival duvatov
va £dapuooTOoUV.

H nepiodog anod tnv nAkia Twv 6 unvov péxpt Ty
nAkia Twv 5-6 xpdvwv Bewpeital n mo SUCKOAN yla
TNV eKTEAEOT AELTOUPYIK®V dokipaoiav. O apvnti-
opée Tou mawdlol Kat To XxapnAd eninedo ouvepya-
olag elval Baotkd uneuBuvol yia Tnv avaglomotia Twv
amoteAeoudTwY. X’ autr TNV NAlKia Baoika gival kat
MAAL Ta aépla aipatog Kat ot mpoodloplopol TwV na-
papéTPpWY TOU £EAPT@VTAL amnd TIG TIMEG TOUG. ATO
Vv NAkia Tov 4 xpovev pepIkd naidid eivat duvatov
va dhoouv aldmioTeg KaumUAeg Biang CwTIKNAG Xw-
pnukéTnNTag (FVC), kat va ouvepyacsTouv og SOKLHa-
oleq doknong. Metd kataoTtoAr| Tou tadiol yiverat
pétpnon g FRC, MVEUHOVIKNAG EVOOTIKOTNTAG KAl av-
TIOTA0EWY HE TTANBUCHOYPAPO 1 pe Suvapikn Takav-
Twotgetpia. H peyiom eknveuotiki por) (PEFR) pro-
pel va mpoodloplotei oe maldid Tng NAkiag autng ( 4
XPOVWV) LE TO poSpeTpo Wright. ™'

H npooeKTIKY PUOLKY eEETaaM, N akTivoypadia Bw-
paKa Kal oe EI5IKEG TIEPITTWOELG TO OTvEnpoypadn-
A CUMTATP®VOUV TNV EKTIPNON TNG KATACTAONG TOU
QVAMVEUOTIKOU CUOTHMATOG Tou maidiou otn dUoKo-
AT], Y1 AEITOUPYIKEG SOKILATIEG TIVEUHOVWY, QUTH TiE-
pi0do.1??

H nepiodog puetd mv nAkia Twv 6 xpovwv Bewpel-
Tal N TILO EUVOIKT] Yia TN XP1ioN AEITOUPYIKDOV SOKLHA-
oL@V TIVEUPOVOV OTA Taidid, pia kat n akpifela ekte-
AEO0TC TOUG KAL 1 AVATAPAYWYIKOTNTA TWV ATIOTEAE-
opdtwv, dev 31adEPOUV OUCLAOTIKG amd Twv eVnAL
kwv. (Mivakag 2).

5. MpoBAenOpeveg TIHEG AEITOUPYIKWV SOKINACIOV
MVEUHOVWYV yia Tnv maidikn nAikia.

Ta anoteAéopata Twv HETPHICEWY CuYKpivovTal Le
N péon Tiun ou mpoBAEneTal yia éva naidi e To idLo
OYogG, PUAO Kal GUAY Kal ekppaZovtal emi Tolg %.%
Ol MepLOCOTEPOL OUYYPAPEIG OUUPWVOUV TwG TO U-
Yog (o€ 6pOLa 0TACN) £XEL TNV KAAUTEPN CUOXETLON HE
Ta aMOTEAEOHATA TWV PETPROEWY, 23242528 gy yia TN
Sldxuon Tou povoEediou Tou dvBpaka avageperal
Kal n empdvela Tou o®patog.® (Ma ta nadid ue Ku-
pookoA{won xpnotpornoleital avti yia to Uyog, n ano-
otaon METAEU TwV AKpwv Twv SAKTUAWY TNG ApLOTE-
pneg kal 5e§1ag mahdung, étav Ta xépla Bpiokovtal oe
téAela kTaon).2?? OL 81apopéq TwV TIHWV and GUAT
o€ PUAT elval oxeddv kotvri mapadoxr, evd ot dlago-
péc avapeoa ota dUo duAa ougnmiowun.'* (Ma ta
EAANVOTOUAQ OXETIKT gpyacia and Tov ouyypadéa,
Bpioketal og eEEALEN). Ma TIG TPOBAETIOUEVEG TIHEG U-
napxouv eEl0hoelg Kal dlaypapparta yia nadlatpiki
XPAHON. (ExNuata 1,2). Akdpa Kal VEDTEPES peAéteg,?
OUPPWVOUV UE TIG TIUEG TTou divouv aTto BIBAI0 Toug oL
Polgar kat Promedhat? 6mou eppavifovial kai oL Ka-
AUTEPEC ONUOCIEUNEVEG EPYAOIEG, TTAVW OF TIUEG TIaL-
By, and 1o 1922-1969. Ndaviwg avayvwpidetat n a-
VAYKT KavoUupylwVv TGV avapopdq (mpoTipdtal anod
1oV 6p0 GUCLOAOYLKEG TIHEG ATIO OPLOUEVOUG CUYYPa-
$eiq) yia Tnv dekaetia nou apxi¢el and v epnPeia
Kal HETd, Adyw Tng S1adpopdg mou UTApXEL HETAEU &-
VAALKOU Kal épnpou e To 5o uyog."”

6. MéTpnon oTATIKOV TIVEUHOVIKWV OY KWV.

To naidi otéketal (Katd mpoTipnon 6p6o??) unpo-
OTd O’ éva oTUPOUETPO Kal EGAPHOZeEL KAAG Ta XEIAN
TOU OTO EMIOTOMIO, EVM N HUTN TOU elval KAELOUEVN HE
plvorieotpo. H épBla otdon kat n XPNomoTTa 10U
pLVOTECTPOU audloBnTovvial ané optopévous.'# H
pétpnon tng FRC ota naidid yivetat kUpla fy Ue n peé-

MINAKAZ 2: AuvatotnTa ekTéAeons akiomoTwV AEITOUPYIKOV SOKIHACIOV OF cuvapTNON HE
TNV nAikia.
HAikia AEITOUPYIKEC SOKIPATIEQ Mapatnpioeic
6 unvav 1) Aépla aipatog 1) H o a&émiotn dokipaoia.
2) FRC 2) Me mAnBuopoypddo amd avanapayw-
ylHa anoTteAéoparta.
3) VC 3) KAduupa (;) Ze availcbnrtomoinupeva
Bpédn pe xprion eEwTEPLKNG Tieong.
4) EvdoTtikoTtnTa 4) Mrmopel va petrpnBouv peta Kdmoia
AVTIOTAOELG KATAOTOATN TOU Bpédoug.
6u - 5 xpévwv H mo dUokoAn nepiodoq
1) Aépla aipatog
2) FRC 2) MeTd kdmola KataoToAn
3) FVC 3) Mepikd nadia
4) EvdoTikéInta 4) MeTd kdmola KataoToAn
AvVTIOTACELG
5) PEFR 5) 3¢ mMoAAG natdid»4 Xpovwv
6 Xpovwv. OuolaoTikd OAeg oL H aflomiotia twv QmoTEAECHATWY OEV
SOoKILQOiEG. Slapépel and Twv evnAikwv oTNV MAELOVOTN-
1a Tov nadtdv. H aténon tng nAikiag ouvi-
B8w¢ auEdvel Tnv akpifela kat v xpron twv
SOKLUAOLWV.
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Bodo apaiwong pe fALo (KAELOTO KUKAWHA) 1) pe TNV
nMAnBuopoypadiki. H péBodog g ékmAuong tou No
(@QvoiXtd kUkAwua) dev eival Sladedouévn ota
nadia.?"?® Akoua n ektiunon tou TLC e akTivoypa-
®leq (EXEL TO HELOVEKTNUA WG nepAauBavel kat Toug
OYKOUG NG Kapdlag —ayyeiwv, alpatog atov Bwpa-
KQa, HeooBwpdkiou) dev epappdZetal ota nadid, pia
kal dev unapxet dlopBwTikn e&iowaon, 6Twe yia 1a &-
VIAKka dropa.?"?®  Or AemTopgpeleq pETPNONG TNC
FRC kaiL tng VC avadépovrar otnv Bi-
BAlOypagia. 27:12:23,29.30

H uebodog g apaiwong pe Ao napouctdlel To
HELOVEKTNUA TNG UTIOEKTIUNONG TOU Mpayuatikod dy-
KOU 0€ ATopa HE MANPN anddppa&n KAMOLoU TIVEULOVI-
KOU TUAMATOG. AAAG Kat N MANBuopoypadIkn péBodog
duvatov va UTIEPEKTIUAOEL TOV TTPayuatikd dYKo oe a-
0beveiq ue amodpakTiky mveupovondeia, Adyw pn
Tautdxpovng HETaBOANG g mieong oto otdua Kat
OTIG KUYEAIBEG, KAtd TN SLAPKELA TOU «Aaxaviaoua-
TOG», 313233

TeAeutaia SlatunwvovTal andyelg, nwg oe Bpédn
HE QMOPPAKTIKEG TIVEUHOVOTIABEIEG, OF avTtiBeon ue
TOUG eVNAIKEG, yivetal unoekTiunon g FRC pe v
HEBoBO TOU MANBuopoypddou. Ot TiHéEG yia v FRC
OHwG TavTa eival HeyaAUTepeq amnod ekeiveg, pe TNV
HEBOSO TOU HALOU. TO «AABOG» OTNV QVTIKEIMEVIKT] é-
TPNON anodidetal oTnv un opoldHopdn icon, Mou pe-
Tadidetal oTIG KUPEAIBEG KATA TNV SLAPKELA TOU «Aa-
XQVIAoHaTog» Kat oto OTL n e§aoKoUPEVN Tieon anéd
To Bwpakikd Toixwpa eEoudeTEP@VETAL OE TIEPIOXEQ
Orou UTtdpxel eYKAWBLOUEVOG aépag, e anoTEAECHA
UTEPEKTIUNON TNG HeTaBoAng Mieong oto otdua. 33

MNataBpéen, n pérpnon g FRC pe mAnBuopoypd-
¢o Bewpeltal n mio MPAKTIKY, ME TO KEGAAL TOU Ttal-
3100 £Ew 1) péoa otov MANBuouoYPAdO Kal XELPLOUO
™G pdokag kat tou dadppdyuatog and £Ew. H ava-
atpo¢n mMAnBucuoypadia (guvdeon TG HACKAS TIOU
KAAUTTTEL TN pUTN Kat To otéua Tou BPEDOoug UE TIAN-
Buopoypd¢do yvwoTtou dykou Kal epoSIACHEVOU HE
HETATPOTIEIG TILECEWV) UMOPEL va XPNOLUEUTEL Yia TN
HETPTNON TOU OYKOU a€pa, TOU EKTIVEETAL OTN SlAPKELA
KAQuuatog.912

O otatikoi éykol nveupdvwyv atnv oucia eivalr ava-
TOMIKEG WETPNOELG Kal Sivouv Alyeg mAnpodopieg yia
NV avanveuoTikn Aettoupyia. H VC eivat n mAgov a-
vanapaywytun dokipacia oe madld, aAAd n eAdTTw-
on G S¢ev eival S1aYVWOTIKY CUYKEKPLUEVEG TIVEUMO-
VIKNG vOoou. Ze Taldid Kal veapousg eVAAIKEG LE Yw-
via okoAiwong yupw otig 100°, n VC eival nepimnou
50% 1tng npoBAenduevng.®* Akéun otoug (dloug acBe-
VelG, T g VC <40% g npoBAenouevng, Bswpsi-
Tal TIOAU eTKIVOUVN YA EPPAVION HETEYXELPNTIKNAG
kapdloavanveuoTIKNG QVETIAPKELQG.

H FRC ota ¢uaioroyikd dtoua, eival 1o onueio -
gopPOTiag TWV ELCTIVEUCTIKWOV KAl EKTIVEUCTIKOV dU-
VAUEWY KAl EMEPXETAL OTO TEAOG TNG IPEUNG EKTIVONG,
eKTOG and ta Bpéen, 6rou 10 TEAOG TNG NPEUNG EK-
nvong Bploketal YnAdtepa and 1o onueio Looppo-
niag.**%* Av 1 IC (€1OTIVEUOTIKT) XWPENTIKOTNTA) MPOEY-
XELPNTIKQ, elval KPOTEPT TNG TIUAG Twv 15mi/kg ota
naidid, Bewpeltar oAU bavy n dniloupyla PETEY-
XELPNTIKWV aVATIVEUCTIKGOV TIPORANUATWV.Y” TéAOG o
V1 au&davel ypappikd pe to BAPOG TOU OWMATOG
(6ml/kg) 1§ pe To UYOG Katl LAALOTA GTAVEL TN HEYAAUTE-
PN TN Tou otV NALkia Twv 22 xpévwyv. Eival pueyaAu-

TEPOG OTa Appeva dtoua am’ O6TL oTa BnAeq, eved 1O

avrsiorapocpo oupBalvel pe TNV avanveuoTiky ouxvotn-
11,38
Ta.’

7. KapnAn péyiorng Biaing exmveuoTikAg {wTikAg
XwpnnkétnTag (FVC).

Yndpxet £évag moAU peydiog apLOUOG AELTOUPYIKDOV
BOKIHAoI®V MVEUPOVWY and TIG Lo anAeg €wg TIG O
TIOAUTIAOKEG. @a MPEMEL 0 yIaTpdg, TPV napayyeiAel
HLa Aettoupyikn Sokipaoia va yvwpilet: a) Av autn &i-
VEL AMAVINON OTO CUYKEKPLUEVO BLAYVWOTIKG 1l Bepa-
TEUTIKG Tou TpéBANpa B) Av eival n mio anAn nou 6a
UMOPOUCE va TapayyeiAel kal y) av n nAlkia Tou nat-
dloU emitpénel T ouvepyaoia yla v akpifela g
doklpaoiag.

Avo anAég dokipaaisg, n kaumuAn Oykou - xpbvou
(VT) kat n kKaumuAn porg-6ykou (FV) divouv apketée
nAnpodopieq 0N dlayvwon kat QVTILETWTION TWV TIE-
PLOCOTEPWY AOBEVMV UE TIVEUUOVIKA voonuata. MNa
autég Tig duo dokipaacies, n nAkia twv 5-6 XPOvwv Be-
WpPE(TaL KaTda YeVviKY anodoxr IKQvT] yla oUClaoTIKA
Kal avamapaywyipa anoteAéouara.???H epappoyn
NG MEPLKNG BlaiNg EKMVEUOTIKAG KAumuAng porng-
OYKOU OTa BPEdn XPNoLUoTOoLE(TAL npéogata. Mpoka-
Aeltal pe andtoun av&non g nieong eAaoTikoU odk-
KOU, TTOU KAAUTITEL TO KOPUI TOU BPEdPoug (EKTEC amd
TO KepAAL kAL TOUG AKPOUG TEBEG) 0TO TEAOG HIag 1ype-
HNG eKTIVONG. Av gUVOUAOCTEL e KAUTUAN pPONgG-6yKou,

' HETA £LOTIVOT) UiYMATOG NALOU KAl HE TOTOBETNON OLoo-

ddyelou umarAoviou, umopei va anoteAéoel éva oAU
KAAG TpOTO €AeyXOU TOU QVANVEUTTIKOU OUOTAMATOG
0’ autni TNV nAtkia.5®

To nadi exteAel TNV Mo Babeia EKTIVOY], HETA Ao
TNV O HeYAAN €LOTIVOT, OTOV K@SwvVa £VOG OTILPOE-
TPou 1| d1a PECou evog nveupotaxoypddou. H KQUTTU-
An Tou rpokUnTEL unopel va kataypadei N oav oxéon
6yKou xpévou (VT BA. TxAua 3) 1§ oav oxéon pong-

= G i

8 3-

X

S 2-

2 FEK40 FvC

E 1

w

O T
T T ] LI
(0] 1 2 3 4
XPONOZ (sec)

ZxApa 3. KaunuAn VT

6ykou (FV BA. Zxnua 4). Ektég and mv FVC ot o
XPTOLpOL TAPAUETPOL TIOU UTtoAoyiZoval and TNV Kap-
MUAN aut eivac a) Biala ekmveuoTikh pon otn Sidp-
Kela Tou mpwtou deutepoAéntou (FEV 1), B) H pueooa-
vanveuoTikn por| (FEF 25.75) Tou elval n ox£on Twv pe-
oaiwv 2/4 g FVC npog tov avtiotolo Xpovo Kal ek-
opagetal ot 1/sec, y) o Mo peyarog Badudg porg Ka-
Ta N dapketa g FVC kat ekppdletat i) oe 1/sec 1
oe 1/min (PEFR), 8) H mo peydAn gkmveuoTikn pon
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Tou avTioTolxel 0to 50% g VC (FEFs509,) kat n mo
HEYAAN EIOTIVEUOTIKY) pOT} OTO QVTIOTOLXO Onueio
(FIF50%).

EKNNOH
N
o
1

POH (L/sec)

1.0- FIFso

EIZMMNOH

204

0 50 100
EKNMNEYZTIKH VC (%)

ZxAua 4. KaumnuAn FV

Ané t1g dUo kaumnuAeg (VT kat VF) AauBdvovtal na-
pouoleg nAnpodopieg, aAAd n FV eival mo xpriown
Hia kat divel Tn ox€on Twv PowvV O GUVAPTNON UE TOV
TIVEUMOVIKO OYKO Kal €10l tapoudtdletl tn SUVApLKN
ActToupyia TwV agpaywymyv odov.’

Ta kpumpta yia va eival anodekTeg ol KaumuUAEeg
NG MEYLOTNG EKMVEUCTIKNG JWTLKNG XWPNTIKOTNTAG
avadépovral EKTeV®dg oTn BiBAloypadia.™ Ta nepio-
g6tepa maidld pnoupoulv va dwoouv 3 amodeKTEQ
KQUMUAEG, HETA amo 5-8 mpoomdbeies.?® MpakTikd Ba
ouvoyLZe Kaveig Ta KpLINPLa, oTo va MapakoAoubel o
eEeTAOTNG TOV TPOTO, TIOU TO TtaLdi eKTIVEEL (OMAAN,
ouvexng ekmvor, xwpic mpoéwpn Olakorr, BAxa N
KAe(OIHO NG YAwTTidag). Ta XelAn ooixTd yupw amnd
TO eTLOTOMIO Kal 1) ladopd Twv dUo KAAUTEPWV Ka-
MUAwV va €val g Td&ng tou +£5% 1| £ 100ml, onoto-
onnote ar’ autd eival peyaAutepo. Av o €EeTaoTng
audBdaAAel, nwg to awdi KATERAAE TNV O UEYAAN
npoomdBela katd tn dtdpkKela NG EKMVONG, TOTE, UIMo-
pel va mapayyeidel oto nadi va Bri&el moAAEG popéqg
Katd tnv eknvon. H FV kaumuAn tou Brxa, cuvnbwg,
Sev umepBaivel TIG POEG TNG MEYLOTNG EKTIVEUTTIKNAG
{WTIKAG XWwPNTIKOTNTAG OTOUG CUCTOLXOUG TIVEUMOVIL-
KoUG Oykoug." H ekAoyn TnG TeAlkng Twung g FVC
kat FEV4, mou va pmnopei va eivat avanapaywytpyn Kat
xpnotun yia to follow-up, yivetar ané 11g Tpelg KaAu-
TEPEG KAUTUAEG, Wéva and Toug MapakATw TpeLg TPO-
noug: EkAéyovtag tn péon T and TG TPELG Kaumnu-
A£G, YlQ TN CUYKEKPLUEVN TAPAUETPO 1] TtaipvovTag

TNV KAQuMUAn pe 1O peyaAUtepo dABpolopa tng
- FVC + FEV1 1 naipvoviag TI¢ YnAdTEPES TIMEG, Yia
KABe MapAUETPO KAl ag pnv mpogpxovratl and v idia
KQUMUAN. ®aivetal, mwg Kat oL Tpetg Tpoémol divouv a-
vanapaywytpa anoteAéopata ota natdid. H 1un g
FEF25.75 pémnel va naipvetal and tnv KaunuAn pe 1o
peEYaAUTEPO dBpoioua tng FVC + FEV4.17:23.27.39
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Avagepetal kat kataypadr kaumuAng Biaing FV oe
VEOYVA pETA BeTIkN eEwTePIKN Tileon oTOV KOPUS. O
OYKOG Ttou eE€pxeTal and TOUG MVEULOVEG UTIOAOYIZE-
Tal nwg eivat icog pe tov ERV.®

OL TIHEG TwV powv PEXPL TNV NALKia 11-12 xpbévwv
au&dvouv kat £xouv KaAr) CUOXETION e TO UYPoS. And
™V nAia autr kat uéxpt tnv nAtkia twv 20 xpdvwv
yla g yuvaikeg kat 25 yia 1oug avdpeg oL TIMES TwV
powv E£xouv Ox£€0mn KAl Pe TO UYOG Kai HE TNV
nAkia.2*40H eknaideuon kai n pUCIOAOYIKH avanTuEn
Tou tatdtou, HETABAAAOUV TIG TIMEG OE TTOO0OTO 2%
o€ XPoviké dlaotnua 30 nuepwv.?’

O dlaxwplopodg Twv TABOAOYIK®V TIH®V arnd Tig pu-
OLOAOYIKEG, UTIOPEL va yivel pe duo Tpodmoug: a) Ta a-
noteAéouara tou nawdol ekppdlovral eni tOIG %
NG HEONG TTPORAETIOHEVNG TIUNG Ao éva «pUCIOAOYI-
KO» MANBuops nadiwv kat B) Ta amoteAéopara tng
napouong SoKIuaoiag ouykpivovtal [’ ekelva rmou £yi-
vav nptv anéd kdaroto xpoviké diaotnua.’

Eneldn TiuéG peyaAutepeq TOU ¢uUOLOAOYIKOU (U-
MEPPUOIKEG) Elval xwpig évvola, opilovtal oav mabo-
AOYIKEG TIMEG oL mapakdtw: MNa mv FVC, v FEV;,
Kat Tov PEFR Tipég HikpSTEPEG TOU 80% NG péong
Kai yla v FEF25.75 uikpdtepeq 10U 65%. H puoioAot-
KN TIur) ™G FEV4/FVC% yia nadid Bewpeital ekeivn
Tou eival peyaAutepn 1j (on Tou 75.222:2341

O1 800 ¢Aoelg (ELOTIVEUOTIKN KAl EKTIVEUOTIKR) TNG
FV eival eEaipetika xprioipeg otny evidmnion anddpa-
&Eng oe nawdid nAwkiag peyaAltepng 1 iong Twv 8
XpPévwv*2 Mia otaBepr) anédppadn (m.x. 6YKoG HECO-
Bwpakiou mou oTpayyaAiZet Tnv tpaxeia) emmpedlet
Kal 11§ dUo ¢Acelg NG KAUTUANG. Mia un otabepn e-
EwBwpakikr andédpaln (M.x. UMOYAWTTISIKY OTévwaon)
TIPOKAAEL dugavaAoyn PelwON TNG ELOTIVEUCTIKAG ¢d-
ong ar’ 6TL TNG EKMVEUCTIKNG (YLAT{ mpokaAeiTal peya-
AUtepn anéppagn katd v eLomvon, anod mv apvntl-
KY] Tiieon Twv agpodpOpwv 0dwv Kal Tnv BETIKA Tieon
TWV LIOTWV OTO onueio anddpa&ng) pe anotéAeoua n

0

oxéaon ;?;‘;‘807/:_>1‘ AvtiBeta oe meplntwon evdo-
Bwpakikng, un otabepng anodgppa&ng (rmy. BnAwuata
TPaxeiag) n eKNveuoTikn ¢Aaon elval To ennpeacuévn
arod TNV EIOTIVEUCTLKN (KATA TNV eKnvor) pouv duUo Be-
TIKEG Oduvapelg kat amodppdoouv Tnv Tpaxeia)
Kal FEF 50% <

—FF 507, <

H euBeia ypaupur mou mpooapudZetal mo katdAAn-
Aa 01O Katiév OkEAOG NG YEYIOTNG EKTIVEUOTIKNG FV
KAumuUANG, eKPPAZel TO HETO HEYIOTO PUBUS «aSELd-
ouatog» Twv MVeupdvwv. O pubudg autdg eival avd-
AOYOG NG SLAUETPOU TWV AEPOGOPWY OSMY KAl AVTL-
0TP6PWG avAA0Y0G TOoU HEYEBOUG TWV MVEUPOVWVY.S H
OX€0M NG XPOVIKNG autrg oTabepdg, HE TIG avTioTa-
OELG Kal TNV evdOTIKOTNTA TWV TIVEUROVWY, eival ¢a-
VEPT| Kal anoTteAel TO yivouevo twv dUo MapapéTpwv
(RC).

H eAattwon g FEV4 avtamnokpivetal ot KALVIKT
Baputnta MoAAGV nveupovonadeldv. O Adyoq OHWG
FEV4/FVC eni tolq % ¢aivetal nwg kat 31a9wWTIOTIKOG
HTtopel va gival TNG ¢Uong TNG UNOKE(EVNG VOGOU (a-
TTIOPPAKTIKN 1] MEPLOPIOTIKT) KAl 0AvV TILO EUAiTBNTOC
delktng g anédpa&ng Twv aspodpdpwv odwv, and
mv FEVy avagépetai®*®, T1iq neploplotikég nveupo-
VOTI4BeLEG, TO UEYAAUTEPO TOO6 NG Hikprig VC e&ep-
XETAL OTO MPWTO SEUTEPOAETITO, LE ATIOTEAEOHA O AG-
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Yog FEV4/FVC% va eival ouvniBwg GuUOLOAOYIKOG 1
Kai augnpévog. AvtiBeta oTiq ATMOPPAKTIKEG TIVEUHO-
vomdbeleg, n FEV1 eival oAU EAQTTWHEVN AOYW NG
OTEVWOoNG Twv agpoddpwv 0ddV Kal o Adyog
FEV4/FVC%, ouvnbwg, eival MIKPOTEPOG TOU PpuUTLO-
Aoylkouy.??

O PEFR emituyxdvetal oTo mpdto 86Kato Tou Seu-
TEPOAETTOU PETA TNV évapEn Tng BaBelaq eknvorng, a-
O Tnv B€on TLC. Aev eival 1600 a&lémiotog Selkng,
Hla KaL avTtavakAd OxL HOVO TNV MVEULOVIKY AgLToup-
Yia, aAAd Kal T pUikA SUVARN TWV AVANVEUSTIKGY M-
WV Kal To péyeBog g npoondbelag, ondte Ol TIUEG
TOU HEoa OTa GUTLIOAOYIKA dpla Bev ATIOKAE(EL EAQ-
dpAa 1 péTpla nveupovonddela. To mpwTto 25% g VC
Tou ekmvéeTal katd t FVC ennpedletal onuavtikd a-
T MV MPOOTIABELa Kal ekl aviikel kal o PEFR.22223

Metd ané 1o npdTo TuANa g VC, To UNtdAoLro 75%
elvat ekelvo mou oxedov eival aveEdptnto and mv
npoondBela.? Ot Bewpieg yia o dawvopevo autd eival
TOAAEG (Bewpia Tou onpeiou eicwong Twv Tuéoewy,
Bewpia tou katappak, Bewpia KUMATOG-TaXUTNTOG
K.A.TL) XwpiG kapuia va to epunvelel andéAuTa.

H FEF 25.75 (€€ 0ptopol kaAumtel TuApa ™m¢g VC nou
elval avegdptnto oxedov, and v npoomnalbela), Bew-
peital nwg eival Seiktng g AelToupyiag Twv WKp®V
agpodpépwv 0dWv (LAAIOTA O euaioBntog anéd tov
Aoyo FEV4/FVC) aAAd autéd apdiofnteitar and opl-
OHEvoug ouyypade(s.273° O uikpoi agpopdpot 080l &-
nnpeagovtal MoAU mMpohpa oe XpOvieg QATIOPPAKTIKEG
TIVEUHOVOTMIABELEG Kal N éyKalpn avakAAuyn ™mg duo-
Aettoupyiag toug eivat MOAU XPAGLUN.

Pulmonary Function Tests in Children (PFT’s)

Pulmonary function tests (PFT’s) in children are a v-
ery useful tool in the hands of paediatricians and ch-
ild pneymologists. The application of PFT’s could be
divided into three major categories: 1) diagnostic
purposes 2) therapeutic purposes and 3) research.2?

Two components differentiate the PFT’s used in ch-
ildhood from those used in adulthood. The first is rele-
vant to the changes of the respiratory system during
growth (both in size and in morphology) and the se-
cond has to do with the poor compliance of the child
for the performance of these tests.

The newborn lung is not a miniature of the adult
lung.* The main anatomic changes of the lung, from
birth to adulthood, are the following: a) True alveoli
appear during the second month of life their number
increasing ten fold and their size four fold until ad-
ulthood.*#° b) The interstitial tissue at birth contains
few collagen and elastic fibers. c) The intralveolar
ducts of Kohn and the cannals of Lambert are almost
absent at birth. Around the seventh year of life they
become functional, as in adults, for the collateral ven-
tilation.®d) Arteries with muscle wall are absent in the
alveolar ducts at birth, but they appear during chil-
dhood (thus explainingincreased response to hypoxia
with age).5 e) The fibers of the diaphragm are smalle-
rin the newborn and the percentage of fibers, with re-
sistance to fatigue, much smaller thanr that
ofadults.*'® and f) The patent ductus arteriosus affect
both systems (circulatory and respiratory) in some
preterm newborns.

The functional changes during growth are the follo-
wing: a) The compliance of the respiratory system
decreases with age as well asthe chest wall com-
pliance. However compliance of the lung increases
and the specific compliance remains almost con-
stant.14591011 b) Resistance, of the lung, resistance
of the lung tissue, airways resistance and the ratio of
peripheral to total airways resistance decrease with
age.®*5 ¢) Airways conductance increases whereas
the specific conductance decreases with age.®®2 d)
The O, dissociation curve gradually shifts to the right,
as less Oz is combined with the adult type hemoglo-
bin as compared to the fetal one and e) the control of

breathing changes with age, with greater response to
hypercapnia and different response to hypoxia in
adult’s respiratory system as compared to that of the
newborn, 451516

Testing children infants in particular, requires high-
ly qualified personnel, appropriate environment and
equipment but also the patient training the duld
itself.>'21718 The appropriate test for each age has to
be taken into account.

During the newborn and early infantile period arte-
rial blood gases are the most reliable index of the re-
spiratory function. FRC is measured, mainly, by the
plethysmographic technique, but some queries have
recently been published about the accuracy of mea-
surements in infants with obstructive lung disease.
The measurement of ERV and partial expiratory flow
volume curve are described by using sophisticated
methods."*33% Dynamic lung compliance and pulmo-
nary resistance are measured in young, mildly seda-
ted, infants after insertion of an esophageal ballon or
catheter. Airways resistance can be measured using
the body box. It is possible to measure total respirato-
ry resistance using the forced oscillation technique,
after mild sedation. Resistance and compliance are "
measured in babies by sophisticated methods utili-
zing the Hering-Breuer reflex.3%3¢ The «crying» VC is
regarded as an oversimplification. Minute ventilation,
alveoiar ventilation, A-a O, gradient and the ratio
VD/VT can be also measured.91219.20

Children aged from 6 months to 6 years are very
uncooperative. For this difficult period the clinical e-
xamination, chest x-rays, arterial blood gases and
lung scans in some cases is the preferred way for the
assessment of the respiratory system function.’22 Ne-
vertheless some measurements of FRC, compliance
and resistance can be made after sedation. By the
age of four years children are able to perform the ma-
neuver of peak flow using the Wright flowmeter. The
above flow is effort dependent and its value is contro-
versial.??22 Few children between 4-5 years old are
cooperative enough to provide reproducible maximal
flow volume curve.'?!
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For children older than 6 years PFT’s become extre-
mely useful because cooperation is greatly increased
with age.

The obtained results are compared with the mean
predictive value for the same age, height and race and
are expressed as a percentage of the mean value.?
The best presentation of the results in the form of
function related to the height?24%.2 (for the patients
with kyphoscoliosis the arm span is used).2?? Polgar
and Promedhat have presented the best published
results in children in the period 1922-1969.26 However,
there is still a lot of debate about the predicted values
in adolescents."’

The most useful, simple and reproducible PFT’s in
children are the Volume-Time and Flow-Volume vurv-
es because they provide the basic information about
respiratory function. The upright position and the use
of noseclips during these manoeuvers in chlidren are
controversial.>'"?>?" The values of flow rates are posi-
tively correlated with age and height. The training and
the normal growth of children increase the above val-
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EVBLAPEPOUDES MEPLITWOELC

case reports:

Yne{wkoTikn) ouAdoyn apioTepd kai o1nénon
0e&10U dvw mveupoviKouU mediou

K. T{wpT1in, ©. Mpocorou,2. PpéykoyAou, A. TdwpTln,
B. ZyouTtoog, H. Maocoapdg, O. AvayvwaromouAou

1. IZTOPIKO

Mpokettal yia dvdpa nAikiag 40 xpévwv, o oroiog

edw kat 17 priveq éxel Bwpakiké dAyog de€Ld, mou emi-
SEVOVETAL HE TIG QVATIVEUOTIKEG KIVIOELS KAL TO Bn-
Xa.
Ano £T0UG TAPOUCIAZEL BwPAKIKG AAYOC CUOBIKTL-
Kou TUrou Tou kataAapBavel kat ta dUo nulbwpdkia.
To aAyog autd diapkei 20 Aentd nepinou. Ma v av-
TIHETWOMLOT) TOU £AaBe BepameuTiky aywyr), mou dev
YVWpIiGel, xwpiq anotéAeoua.

To teAeutaio eEauNvo oTnN ouPMTwWHATOAOY(a TPO-
otibevtat:

— Brixag auvexng kad’ éAo 1o 24wpo pe BAevvoru-

— @dn anodxpeuyn

— Alpogupta rtveda (2 1 3 opEG CUVOAIKA)

— Adomnvola kat otV eAGxLoTn KOnwon

— Avopegia kal anwAela Bapoug (15 Kg oe d1a-

— OTnua 6 unvav).

Mpo gBdouadog aneubuvenke ot ylatpd, o onoiog
TOU ouvEoTnoe Yevikéqg eEetdoelg, Gotepa and Tig o-
Toi{eq €101)XO1N OTO VOGOKOUE(D.

2uvrjBeteq kat Tpdémog fwrig: EmayyeAuatiag odn-
YOG autokiviTtou. KanviZe 40 totydpa nuepnoiwg el
20 xpovia. Ta teAeutaia 5 xpdvia kanviZet 60 Torydpa
NUEPNOIWG Kal KAVEL KABNUEPIVA XPTION AAKOOA.
Atouk6 avauvnotiké: EAovoaia og nAtkia 10 eToV.

2. ®YZIKH EZETAZH

AvanveuoTikd ouotnua

1) Entokénnon: Mewwpévn €KMTUEN Tou apLoTepoU Nul-
Bwpakiou. 2) YnAdepnon: Meiwon Twv pVNTIKOV do-
otV aplotepr| BAon. YNEpoadniq MVEUHOVIKSG TXOG

Noookopeio Noonpatwv Owpakog ABnvv

92 MNEYMQN

VNOEWVOTNY aploTepn BAon. Melwuévn EkmTuEn tou
aplotepou nubwpakiou. 3) Enikpouon: AuBAUTNTa
otn 3e&lA Bdon. 4) Akpdaon: Melwon avanveuaTikoy
YiBupiopatogotnv aptotepr) BAOT, Un MOUGLKOL poy-
XOL otV akpoaon tou de&lou nuibwpakiou.

KukAogopiké ouotnua: Kapdiakol tévol puBpikoi
980¢/Aento. A.M.=120/80 mm Hg. H.K.I". oTa dualo-
Aoyika 6pua.

Mentiké ovotnua: 'Hnap, omARvag aynAdaonta.
Agv YnAaddvrtal evEokolAlakEG pAleq.

2Ta unéAotna ouoTtipata Sev mapatnEienke Tiro-
TE 10 TaBoAoyiko. Aeudpadéveg aynAdenrol.

1
3. MAPAKAINIKEZ KAl EPFASTHPIAKES EZETAZEIS

lev. Aipatog: Ht=42%, Hb=13,8 gr %, Asukd =
8.800 kkx (MoAu =288, Aeudo =8, Movo=4) TK.E. =
70 xtMwpa.

lev. Oupwv: E.B.=1020, Avtidp. = oudeT., AcUkwpa
(=), Zakxapo (—), XohoxpwoTikég (—) Muoodpaipta
onavia, BAEvvn apkeTr.

Zakxapo: 0,79 gr %, Oupia = 0,21 gr %, Kpeativivn
= 1,10 mg %, K=4,5 mEq/It, Na =134 mEq/It, SGPT
= 291U, SGOT = 30 IU, AAk. dwodpatdon = 6,5 pov.
KA, XoAepuBpivn = 0,5 mg%, Xpovog npoBpouBivne
= 13" (uaptupag 127°) Ra test (—), C.R.P. (+ +), Le
Test (—), KUttapa Aukou (—), AVTIIIUPTNVIKA QVTLO®M-
pata (—).

Agpla aipatog: PO2 = 61 mmHg, PCO, = 41 mmHg,
mmHg, pH = 7,37, B.E. = —1,2 Mantoux pe 2 TU
PPDRT 23 - 15 mm, AnAn e&€taon ntuéAwv yia B. Ko-
ch (—) oe moAAéG ANyelg, KuttapoAoyikl eE&taon
TMITUEAWY (—) 0g TTOAAEG ANyPELC.

Scanning fnatog: AUEnon opiwv Tou Amatog. 'Eviovn
avoupoloyEvela oTnv KabnAwon Tou padlopapudkou.
Ak/a Bwpakog: elk. 1 kal LK. 2
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4. ANATNQZH AKTINOIPAGIAZ ©OQPAKA

Mapatnpeital avouoloyevig okiaon mou KataAap:-
Bavel 1o 5e&1d Avw mveupovikéd medio. Evtog g mu-
KVOOEWG TIApATNEOUVTAL IVWTIKA OTOLXE(O KaBWG Kal
HIKPOU HeYEBOUG KOWAwTIKEG eEepyacieq. H oklaon
ouvéxetal pe T de&ld UAN. Ynepdiavyaon tou de-
EloU KATw mveupovikou mediou. Mewwpévn ayyeiwon
otV neptdpépeta oto deE16 pETo Kal KATW TIVEUHOVIKO
nedio kal erunédwon tou de&lou diappdypatog. Avo-
poloyeviig okiaon pe cadn épla mMou epANTETAL TOU
BwPAKIKOU TOLXWHATOG TIANGIOV TNG apLOTEPNG TTIAEU-
podiappayuatiknig ywviag. EAEn tng aplotepng nu-
Ang mpog Ta KATw.

I

5. AIAGOPIKH AIATNQZH

— Gupatioon

— AoluwEn and atuna pukoBaktnpidia
— Bpoyxoyevég kapkivwua

— Mukntudoelg

— Metaotatiké Kapkivoua

— KoAAayovwoelg

— Aépdpwpa

— TMVEUHOVOKOVIWOELG

— AykuAomownTikr orov3uAitida

6. MPOTEINOMENOI AIAITNQZTIKOI XEIPIZMOI

1) Mapakévrnon Bwpakxa: 'Eyve Mapakévinon Bwpa-
ka kal apaipédnkav 1500 cc MAeupLTIKOU uypou. E&E-
taon nMAsupttikou uypou: Aeukwpa 50 gr Yoo Agpgo-
KUTTAPIKOG TUMOG: (Aepgpo = 83%, MoA. = 15%,
Hwao. = 2%). KuttapoAoyikr eE€Taon MAEUPLTIKOU U-
ypou yla KakonBeta apvntiky.

2) Bioyia une{wk6Ta: H 1oTOAOYIKNA €EETAON Yla Ka-
KONBELQ T} TTAPOUGIA KOKKLMUATOG HTav apVvITLKT).

3) Bpoyxookénnon: AapuE-Tpaxeia k.9., AeELO Bpoy-
XIk6é 3évdpo: O BAevvoyovog eival e&€puBpog, odn-
HATOSNG KOl KATA TOTIOUG ALHOPPAYIKOG. 'ApBoveg
MTUGOSELG EkKpioelg eEépxovTal and 1o BT Tou G-
vw AoBaiou. EAj¢pBnoav BpoyxIKEG EKKPITELG YLA KUT-
TapoAoyikn e§étaon kat eEgtaon yia B. Koch. Apiote-
p6 Bpoyxikd &évdpo: Anoppagn kata 70% Tou ato-
piou Tou kdtw AoBaiou and evdoBpoyxikn paga. H e-
nmgdavela TG HAZag elval VEKPWTIKA. To urmodAotrno
Bpoyxikd dEvEpo eival puctoAoyiké. EAreOnoav rmoA-
AamAéc Bloyieg and v emipdavela e HAgag. Andv-
Tnon eEétaong PPOyXik®V ekkpioewv ya B. Koch
(+).

lotohoyikry e&éTaon iototepaxidiou ev3OBPOXIKNG
ualag: Emideppoetdég Ca.

4) AEovikn Touoypagia 8wpaka: Napatnpeital urap-
En MOAAANAQV MaAal®dv aAAoldoewv ELOIKAG PAEYHO-
vAic ot &e€ld kopudry. Tuvundpxouv HAZEG TIUKVOTN-
TAG HOAGK®V HOPIwV KATA TNV EPLOXT] TNG ApLOTEPNG
TUANG, oL omoieg 31nBouv To TEPIKAPSLO Kal Ba TPETEL
va anodwbouv og UTWTLKY e&epyaoia.

7. TEAIKH AIATNQZH: TBC dg&lou Gvw AoBou. Bpoy-

xoyevég Ca emdeppoeldols TUTou aplotepol KATw
AopBou.
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8. ZYZHTHZH

H oxéon TBC kat kapkivou tou mveupova anaoxo-
Anoe and noAU vwpig Tn diedvn BiBAoypadia kal a-
TIOTEAECE TO QVTIKE(UEVO TIOAAWV HEAETWV KAL AVAKOL-
VWOOEWV.

Kar’ apxnv emoteveTo 611 n Unapgn g pag vo-
oou amékAele TV AAAN. Teheutaia, 6pwG, e TNV au-
Enon ¢ ouxXvOTNTOG TOU KAPKivou Tou Mveduova Kal
1 pakpuTepn emuplwon 1w acbevav pe TBC, mapam-
pnBnke aufnuévn ouxvotnta cuvuinap&ng twv SUo
vOOoWV, UE ATOTEAECHA OPLOHEVOL EPEUVNTEG va Tit-
oteliouv OTNV AUEON KAl OTeVY] Ox€oM HeTagy Toug Kal
AAAoL OxL.

'Etot ol Bayle (1815), Rokitansky (1855), Pearl (1929)
unooTNPIfouV TO OTIAVIO TNG cuvUTapEng Twv dUo Vo-
oWV Kal ToviCouv TOV QVIaywvioud auTwv.

AvTiBeta, ol Ewing (1928), Fried (1935), Westergreen
(1959) nmapadéxovtat Tn ouvinapgn twv dUo vOowv,
XWPIG, WG, va YVwpIZouv TO Unxaviouo.

O Steinitz 1o 1965 o peAETN TIOU €Kave 01O lopanA,
napatipnoe, 6Tt n mbavénta va avantuxbei Ca
nveupova ftav 5 ¢opéqg peyaAutepn o€ Bapeiq kamvi-
o1éq ue TBC kat 10 opég HeyaAUTtepn O€ YUVAIKEG UE
TBC. =11 neploadtepeg peAéteg 10 50% Ttwv aobe-
vV eixav evepyo ¢upatiwon In otiyun mg didyvw-
Ong TOU KAPKLVWHATOG.

e pa dekdxpovn WEAETN mou éytve (1960 - 1970)
napatnpEridnke 4Tt ot dlaPopoL LOTOAOYIKOL TUTIOL TOU
kapkivou, étav avantuoovtat et edadoug TBC, gp-
¢aviZovtal pe Tnv €&Ng ouxvotnta: Emdepuoeldéq
(59,7%), MIKPOKUTTAPLKS (26,4%), AdevokapKivwua
(12,5%), Zdpkwua (1,4%). 2> aut| I LEAETN mMapatn-
pRdnke emiong OTL umpxe TPOJLABECN TPOTROATIG
Tou 5e&l0U Avw AoBou o€ mocooTd 43 % (Gopalakrish-
nan P kat ouv., 1975).

QewpNVTAG YVWOTO TO YEYOVOG OTL KaKoNBeLa Hrto-
pel va avartuxBel oe omotadnnote ouAwdn e&epya-
oia 1) og neploxY) Tou SExetal xpovio epeBLoud, umo-
pel kKGAALoTa va dikatohoynBei n eppavion Ca nveu-
pova o€ KAmola ouAr, ou ope{Aetal oe £0Tia MaAldg
TBC 1} o€ TIVEUHOVLKO €U PAKTO, 1) O BPOYXEKTAOIES,
R oe Unapén §évou owpartog (Auerbach O. kat ouv,,
1979, Ripstein CB kat cuv., 1968).

Mia eotia taAldag TBC unopeli emniong va evepyortot-
NBel HETA amod EMIVEHUEDT HE KAPKLVIKA KUTTAPAQ.

Aedopgvou OTL Ol AVOCOKATAOTAAUEVOL a0BEVEIG €-
Xouv npodldbeon oe AowEelg, utootnpietal Kat n
arnoyn 6t urnopei va avantuxBei TBC oe aoBeveiq n-
dn avoookatacTaApévoug and Ca tou nveupova (Co-
chran A.J., 1980).

O Baincifiori kal Ribacci (1962), ot Toth kat Shi-
mizu (1963), ot Cambell kat Grulfoyle (1970) kat o Frau-
meni (1980) ce avakolv®WOELG TOUG UTtooTtnpidouv 1N
mBavotnta avantuéng Ca e uPATIKOUG TIOU £XOUV
ndapel ooviagion.

H Eadvikni eppdavion véwv aAlolwoewy, 1diwg ot a-
TUTEG BE0ELG 1 TUNHATIKN 1§ AoB®ONG ateAekTaoia, 1
povémAeupn Siéykwon NG MUANG kat n eggpdavion na-
XUTOLXWHATIK®V KOLAOTATWYV, glval onueia rmou propel
Va UTIOKPUMTOUV 1] va anodelkvuouv éva Kapkivwua,
Tou ouxva pnopel va Eepuyel and n nPocoxr| Hag.

Mapd TIG OXETIKEG PHEAETEG, MAPAMEVEL TO EPWINUA
av 0 Kapkivog odeidetal ge MAANEG GUHATIODELG E-
otieg, 1) N eldpavion pupaTiddoug AoipwEng eival aro-
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TéAeoua pelwong Ing avtiotaong tou opyaviouou
TOU avOOOKATACTAAHEVOU KapKklvomadn 1§ av TeAlkd
guvumidpxouv kat ol duo véool.

To aiyoupo, eival 611 N ouvuinapEn pupativwong Kat
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EIZNINOES

1. Salbutamol
(Aerolin Rotacaps

2. Beclomethasone
(Becotide Rotacaps)

J

HAIKIA | AEROLIN ROTACAPS

BECOTIDE ROTACAPS

Madia 200mcg X 4 gopéc 100mcg X 4 popég
Evihikeg | 400mcg X 4 @opég 200meg X 4 gopég
*A(;TT::?‘?:Q . n’?g:’:ﬂ,%lﬁ v nuptvtg(v:\;tc by Aerolin pewwBel KATw Twv 3 wWPdV, XpeIGleTal cuprAnpwuaTikl Bepaneia. Xopnyeital pe npoooxn o¢ BupEoToEikwon. TPOHOG TWV OKEAETIKAY HUGY

xat avgnon Tou xap&axo(ip\')euqdgﬁopsi'vu oupBouv, 1Biaitepa pe Ta 3iokia. Katd v £YKUHOOUVN ag AnOPeUYETAL OTOUQ TPWTOUG 3 HAVEG KAt OTOUQ TIPWTOUG 6 WVEG O enanethouevn anoBoAd.

joxGouv GAEC TWV KOPTIKOOTEPOESMY. fptv TNV avaypaer| n avayvwon Twy odnydv avaypaenq eival anapaitnt. -

-~ Glaxo....

A loviag 226, 11144 Afva




THEO-DUR

(anhydrous theophylline)
Sustained Action Tablets

LAVIPHARM oappakeutiki A.E.

Ayiag Mapivnc, NAIANIA ATTIKHZ, TnA.: 6643911-15
Ipageio Oeooalovikng: N. Eyvariag 287, TnA.: 313303
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